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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yu€éroMm (enepasbHONM pabodeil mporpamMMbl BocnuTaHus W KoHremuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIFHOCTh U3YyUEHHUSI TEM U Pa3JeioB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAHWS H Pa3BUTHS OOYYaIOIMIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KayKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs niaHupyeMble pe3yIbTaTbl OCBOCHMUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOyYaroluXcs, OCBOMBIINX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIiTyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThl IO FOJjaM 00yUYEHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpaMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHbINH Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLIECCOB U SBIICHUM, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUs HOBBIX MaTepUajloB C 3aJaHHBIMH CBoWcTBamu. M3ydenue Qusuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CPEHETO 00IIEro 00pa30BaHuUs MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢busuku yrnmyOaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHUS JIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHus MPOrpamMMbl MO (PU3UKE JOHKHO OBITH IOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lmst yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B nepBom ciyuyae npakTUKyM
npoBoauTcs nu6o B koHie 10 kmacca, 1100 mocie IepBOro U BTOPOTO MOIYTOAHH.
Bropoii ciocod — 310 nHTErpanus paboT MpakTUKyMa B CUCTEMY J1a0OpaTOPHBIX
paboT, KOTOpbIE MPOBOJATCS B IIpoLIEecce U3yUeHUs pasnena (Temsl). [lpu sTom nox
paboTamMu IpakTUKymMa NOHMMAETCS CAMOCTOSATEIBHOE MCCIEA0BAaHUE, KOTOPOE
MPOBOAUTCA TIO PYKOBOJCTBY CBEPHYTOrO, 000OIIEHHOTO BHIa 0€3 MOIIaroBOi
UHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabdOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHHE OOYYarOIIMMHCS YMEHHUSMU MPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/1a4H C SIBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NUECKOW MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBICHEHHME/NPENCKa3aHue MPOTEeKaHUsl (U3HUYECKUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kaOuHere (U3MKM OOJDKHO OBITH HEOOXOAMMOE JabopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYrBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YYEHHYECKHUX MPAKTHUECKUX paboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU aHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  ICSITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
¢u3nyecKux SIBICHUNH B MPHUPOAE U JUISl NMPUHATHS MPAKTHUYECKUX pPEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENI, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWH)KEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHaiu3a M HMHTEpOpeTaluud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUH JJI Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuku (yriayOnEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
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.

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IENU OCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelnienne, CKOpOCTh (CpEeAHSIE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) W
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpadukm.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSI0B, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBaHre ABMXKEHUN 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.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBu>KeHuUs Tena, OpOIIEeHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHO/1a OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 17151 MaTepraaIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduyeckoil IUpoThl. J[BUkeHHnEe HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TEJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUME PaBHOACHCTBYIOLIECH NPUIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCUMOCTH BPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
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. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO TeENld, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIfX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIBL. lloTeHnManbpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cusbl TITH, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHoBCcKkoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ra3oB, >KUAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temmneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU: YaCTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuyeHune n30X0pHOro nporecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON cCUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
nporecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHH s dHEeprusa. KomuecTBo TEIIOThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3gymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y geibHas TEIoTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactspkenue u cxxarue. Caur. Moayis FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprUn B (Pa30BbIX MMEPEX0aX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudeckrue yCTpOWCTBA UM TEXHOJOTUYECKHE TMPOLECCHI:  KHUIAKUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHus.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monynst FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apAnoB. IIpOBOOHMKM, JUAIEKTPUKHM M IOJYHPOBOJHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JAvpnekTpukn B DIEKTPOCTATUYECKOM  TOJIE. Jwusnexrpuueckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannenbHOE coenrHeHUE KOHIeHcaTopoB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS JICKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyenne npoTeKkaHus TOKa B NN, COAEPIKALLECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSTHHOTO JJICKTPUYECKOrO0 TOKa. MCTOYHWKH
toka. Hanpsokenne U n D/1C é.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK IIIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COITPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMpsDKEHUS JJIA  JIAMIIbI
HaKaJIMBaHMUS.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
NOJIynIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuyeckuid TOK B rasax. CamMoOCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSITENBHOTO paspana. Monnus. [1na3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: IHOJ,
TPaH3UCTOP, (OTOIUOI, CBETOANO/, FaIbBaHNKA, pa)MHUPOBAHUE ME/U, BBIIIJIAaBKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIIOB U ITOJIYIIPOBOJHUKOB.

OHOCTOPOHHSSI IPOBOIUMOCTD HOJIA.

Yuenuueckuit saxkcnepumenm, nabopamopnsie padomul, nPAKMUKyM.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAICHTHOTO HOHA.

HccnmenoBanre  3aBUCMMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHus: PU3NYECKUX BEIUYUH C UCTIOJIb30BAHUEM aHATIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEM
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonéHHoro ypoBHs B 10 Kiacce oCylecTBIIsieTcs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOLIEH Cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMN), UCTIOJIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULUOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOLIeCTBa, PACIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIET0Cs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTebHON
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsA OCTETHKY Hay4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oymymieit mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC YKU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJaCTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUs1 HTHGOPMALIMK (PU3NYECKOTO COAEPKAHMS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUYHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TIO3HABATENIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTEHO COCTABJISITH IUIAH PEUICHHs] pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOoThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BIAJCTh HABBIKAMH TIO3HABATEIbHOW pediIeKcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBATh PUCKA W CBOEBPEMEHHO MPHUHUMATH PEIICHUSA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIHOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOIMIEH CIIOCOOHOCTh IMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemaTh KOH(QIUKTHI.



[MPEAMETHBIE PE3VJIbTATBI

K xonity oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OTUYECKOW cdepax AeITeTbHOCTH
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJIb (PU3NYECKON TEOpUU B
(hOopMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEeeH (PU3NYECKUX TEJ U IPOLIECCOB
(sBIeHUIT): WMHEpIMaANIbHAas cUCcTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBH)KEHHE, CBOOOIHOE MaJICHUE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIKOCTH U TBEPAOIO
(KpHUCTaJUIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHBIN 3aps/l, OAHOPOIHOE
IIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl M  SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
DHEPrUH, CBSI3b PabOTHl CUJIBI C M3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
yCIIOBUSI paBHOBECUS TBEPJAOrO Tejia), MPU HSTOM  HUCIHOJIb30BATh
MaTEeMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HUMITYJIbCA M MEXaHUYECKON
HHEPrUu, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHbIe monoxeHus:s MKT u 3aKkoHBI MOJNEKYJISpHON (U3HKK U
TEPMOJMHAMUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEILIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHLl, CBS3b JABJICHUS UACATbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE



MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU I3TOM HCIIOIb30BAThH
MaTEMaTUYECKOE BBIPAXKEHUE 3AKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTHU
ypaBHeHus1 MenneneeBa—KnaneinpoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHHLIMII CYNEPIO3ULUN 3ICKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JIeHna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIn3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJIb3ys BEITUYMHBI:
NIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPT U,
MEXaHU4ecKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CUJa TSKECTH, CWla YHPYTrOCTH, CHJIA TPEHHS, MOIIHOCTb, JHEPIrus
B3aMMOJICUCTBUS TeMa ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, DHEPTHUS YIIPYT O
nedopMaluy Mpy>KUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTh
Bo3nyxa, KIIJI maeasbHOro TEIIOBOrO ABUTATENSA; JJIEKTPUUECKOE MOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD NOJII TOYEYHOIO
3apsja WM 3apsHKEHHOTO 1Iapa B BAKyyME€ U B JIMAJIEKTPUKE, MOTEHIUA
AIEKTPOCTATUYECKOTO TOJIS, PAa3HOCTh MOTEHIMATIOB, AJEKTPOIABHKYLIAS
Cuja, CUJjia TOKa, HalpsSKEHUE, MOITHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHUME  ydacTKa  Lemu ¢
NOCJIEIOBATEIbHBIM U MAPAJUIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPIUS
AIEKTPUYECKOT0 NOJII KOHAEHCATOPA;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHMYECKOE JIBUKEHUE, TEIJIOBOE JBMIKEHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIUTONEPEAAYH, IIEKTPU3ALNS TN, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH
¢uznyeckux BEIMYUMH B BHJE TIpaduKOoB € Y4YETOM aOCOIOTHBIX



NOTPENIHOCTE  M3MEPEHHH, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia 6€30aCHOIO TPY/ia PY MPOBEACHUN UCCIIEIOBAHNUMN B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThI (PU3UUECKUX
TEOpHUH MPU MCIHOJB30BAaHUM MAaTEMAaTHYECKUX METOJOB pEIIEHUs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUSI C YYETOM MOITYYEHHBIX
pe3yIabTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIAIIOB PaOOTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MYECKUMHU NpPOLECCaMU, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jMyHble COcOObl paboThl ¢ MHpOopManuen (GpusnIecKkoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTEJbHbBIE YMEHHUS
CaMOCTOSITENTFHOTO MPUOOPETEHNSI HOBBIX 3HAHUH B MPOIIECCE BHITTOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHMBATHh BKJAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/IbI
11 Hay4unplli MeTO MO3HAHUS TTPUPOIBI 6 bubmorexa LHOK
' e A PHPOA https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 . https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hunanika 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cramika TBEp1IOTO TENA S 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnuotexa [JOK
| 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUHT 5 https://m.edsoo.ru/f16b68d7
3.2 TepmonuHamuka. TeniaoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Omextpirieckoe moe 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
43 ToKit B pasmiribIx cpesax 0 https://m.edso0.ru/f16b68d7
Uroro no pazueny o4
Paznen 5. PU3HUECKHUI MPAKTUKYM
| . bubnuorexa [JOK
>1 usHHeCKHit HPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
aTa u3ydyeHus
KoumnuectBo yacos A y
Ne JIeKTPOHHBbIE U(PPOBHIE
/ Tema ypoka —— dakT
n/n o 2 B oo 3 o0pa3oBaTe/ibHbIE PECYPCHI
Becero & 2 £ £ = E
E Ao = E 9o
S3ig E8¢
2 B a B Fa
Paznen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IBI (6 yacoB)
dusmka 10 knacc, .A.
H . MsaKkuwes, Eu6 OK
a €TO/1 M03HA
11 YUYHBIH MeTO/I O3HAHUS 5 B.5.5yx08ues, H.H. nommoreka L]
NMPUPOIBI Cotermii. MocKsa https://m.edso0.ru/f16b68d7
MpocseweHune 2022
®duszuka — pyHaaMeHTaIbHas fepaitHbia bubmorexa LOK
1 HAVKE O T1 Hyl({) . 1 WHCTPYKTaX MNo https://m.edsoo.ru/1beef346
K PHPOA 6e3onacHocTH .cTp. 3,4
Hayunblif MeTos1 mo3HaHus 1 bubnuoreka [IOK
2 METO/IbI UCCIIENOBAHUS 1 https://m.edsoo.ru/3a7fde29
(bu3MUYeCKUX SIBICHUN Bgenenue, ctp. 5-9
DKCIIEpUMEHT U TEOpus B
MpoIiecce MO3HAHUS TPUPOIBI bubmmorexa [IOK
3 ] 1 https://m.edso0.ru/34c49931
Habuntoienue u 3kcepuMeHT B
[MoaroroBuTk coobIeHUe CTP. 9
¢buznke
4 CrniocoObI u3mMepeHus 1 bubmuoreka [IOK
(bu3MUYECKUX BEIUYUH https://m.edsoo.ru/ca2def03
AOcComoTHas U OTHOCHUTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
(U3MYECKUX BEIUYNH
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MopenupoBanue B (pu3HKe.
Ponb 1 MecTo Qus3uku B

5 (hopMHUPOBaHUH COBPEMEHHON 1 bubnmoreka [JOK
HAay4YHOH KapTHUHBI MUpa, B https://m.edsoo.ru/eabbded1
MPAKTUYECKOU JeATEIbHOCTH
JOJIeH
Paznen 2. MEXAHUKA (35 gacoB)
bu6mmoreka [IOK
2.1 Kunematuka 10 1 https://m.edsoo.ru/f16b68d7
MexaHnndeckoe JBHKEHUE.
Cucrema orcyera. Bu6mmorexa LIOK
7 OTHOCUTENBHOCTh 1 https://m.edsoo.ru/e9a52f02
MEXAHUYECKOTO ABUKECHUS. Crp. 10, omp. Hauzycrts, 1.1 c1p.
I[IpsiMas 1 oOpaTHas 331a4K 11-14, 3ananue EI'D (1-5)
MEXaHUKHU
Pannyc-BekTop maTepraibHON
TOYKH, €r0 MPOEKIIUU HA OCH Bubmorexa ITOK
8 KoopauHaT, TpacKTOpHs. 1 https://m.edso00.ru/30a108a5
I1.2, ctp. (15-17), 3amanmne EI'D
[Tepemenienue. Ckopocts. Mx (1-5). .3 c1p.(18-19)
MPOEKLHUU Ha OCH KOOPJUHAT
bu6mmoreka [IOK
PaBHOMEpHOE nIpsAMOIIMHETHOE https://m.edso0.ru/89ba7190
nsuxkenue. ['papudeckoe 1.4 c1p.(20-24)3amanus EI'D (1-
9 1
OIIMCAaHUE PAaBHOMEPHOT'O 3), n.5.ctp. (24-26) 3ananus EI'D
MPSMOJIMHENHOTO ABUKEHUS (1-3).
10 CrnoxxeHue nepeMeleHni u 1 bubnmuorexa [JOK

ckopocrei. Pemenue 3anau

https://m.edsoo.ru/761d18aa
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HepaBHOoMepHOE NBUKEHHE.
MrHoBeHHas1 CKOPOCTb.

bubmuorexa [JOK

11 Vexopenne. Hpamommneiinoe L https://m.eds00.ru/a99549a7
JBIKEHUE C TTIOCTOSTHHBIM
YCKOpEHUEM
I'padmueckoe onucanwue

12 MPSMOJTMHEHHOTO IBUKCHUS C 1 buGnnorexa LIOK

https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBo0OoHOE TTaZICHHE.
YckopeHue cBOOOTHOTO
rmajicHus. 3aBUCHMOCTh bu6mmoreka [IOK

13 1
KOOPJMHAT, CKOPOCTH, https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMEHH U UX
rpaduku

bu6mmoreka [IOK

14 JIBrokeHue Tena, OpOoIIeHHOTO 1 https://m.edsoo.ru/71cbb4f5,

o[ yIJIOM K TOPU30HTY m.14.ctp. 51(3) , cTp.54
3/1CP(1,3)

KpuBonunelinoe 1BUKEHHE.

JIBM>KeHHE TI0 OKPYKHOCTH.

15 VYrioBas u TUHETHAs 1 bubmuorexa [JOK
ckopocTtb. [lepuon u yacrora. https://m.edsoo.ru/33196fbe
LlenTpocTpemMuTensHOE U
MTOJIHOE YCKOPEHUE

16 KonrtponsHas pabora no teme 1 bubmuoreka [IOK
"KunemaTtuka" https://m.eds00.ru/1242f32¢

2.2 JIuHaMuka 10 bubmorexa HOK

https://m.edsoo.ru/f16b68d7
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IIepBb1if 3ak0oH HproTOHA.
HNuepimanbHble CUCTEMBI
otcuéta. [TpuHuun

bubmuoreka [JOK

17 OoTHOcUTEeNbHOCTH [ anmuies. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI
oTCcuéTa
Cuna. PaBHOZIEHCTB as

18 cuia. BTopo;I[ SaKOHYII‘(I):jOTOHa. bubmmorexa [JOK

https://m.edso00.ru/141d3837
Macca

19 B3aumopeiictBue Ten. Tperuit bubnuorexa [JOK
3akoH HproTOHa https://m.edso00.ru/57dba505
[TpuHIMI Cyneprno3uIuu CUJL.

20 Pemienue 3anau Ha bubmuorexa [JOK
IIPUMEHEHHE 3aKOHOB https://m.edsoo0.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHHUS.

21 DKBUBAJIEHTHOCTh bubmuorexa [JOK
IPABUTALIMOHHOW U HHEPTHOMN https://m.edsoo.ru/9aba2b0a
MacChl

29 Cuia TSKeCTu U yCKOpEeHHe bubnmnorexa [JOK
CBOOOHOTO Ta/IeHUs https://m.eds00.ru/22757f26
JIBr>keHre HeOeCHBIX Te U X

23 HCKYCCTBEHHBIX CIIyTHUKOB. bubnnorexka [HOK
[IepBas kocmuyeckas https://m.edsoo.ru/11abfa0a
CKOpOCTb. 3akoHbl Kenepa

24 Cuna ynpyroctu. 3akoH ['yka. bubnmuorexa [JOK

Bec Tena

https://m.edsoo.ru/0ae2cd84
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Cuna tpenus. [Ipupona u Busl
cui TpeHus. J[BmkeHue B

bu6mmoreka [IOK

25 . 5 1 https://m.edsoo.ru/1fa86499
FRIROCTI M Tase € YHCTOM https://m.edso00.ru/2cb29676
CHJIBI COTIPOTUBIICHUS CPEbI
26 Hasnenue. I'mapocrarnueckoe 1 bubmuorexa [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
N bu6mmoreka [IOK
23 Craruka TBEpaoro Tesa > https://m.edso0.ru/f16b68d7
AOGCOIOTHO TBEPAOE TEIIO.
bubmuorexa [{OK bubnuoreka
ITocTynarensHOE 1
21 anaTeIbHOE eHue L LIOK
B TCIIbH BUKCHU
pattarel A https://m.edso00.ru/2b95d57e
TBEPAOTO Telia
28 MoOMEHT CHJIbI OTHOCUTEIBLHO 1 bubmuorexa [JOK
ocu BpaueHus. [lnedo cuiibl https://m.eds00.ru/653d3459
CrnosxeHue cull, MPUIOKEHHBIX
K TBepaomy Teny. LleHT
29 T;I)KefTHI/I Tzna JCJE)BI/IHP 1 bubmorexa HOK
' https://m.edsoo.ru/9aa79a7d
paBHOBECHSI TBEPOTO TeJa.
Bunel paBHOBecHs
bu6nmoreka [JOK
30 Pemerte sanat L https://m.edsoo.ru/dclcaac0
KonTponbHas pabota mo teme
31 "lunamuka. CTaTuka TBEpPAOTO 1 bubmorexa HOK
. ' PA https://m.edsoo.ru/9f5a574c
Tena
24 3aKkoHBI COXpaHeHHsI B 10 bubnmuorexa [JOK
' MeXaHHKe https://m.edso0.ru/f16b68d7
32 Nmnynsc maTepuaibHON 1 bubnnorexka [JOK

TOYKH, CUCTCMBbI

https://m.edsoo.ru/4bb8294b
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MaTrepualbHbIX TOYeK. LleHTp
MacC CUCTEMbI MaT€pPHAJIbHBIX
Touek. Teopema 0 JBUKCHUU
LIEHTPa Macc

I/IMHy.]IBC CHJIBI U UIBMCHCHUC

UMITyJIbCa TeJa. 3aKOH bubmumoreka [IOK

33
COXpaHEHHUS UMITYJIbCa. https://m.edsoo.ru/13f0a221
PeakTtuBHOE ABM>KEHUE
MoOMEHT uMITybca
MAaTepHaAIbHON TOUKH.

34 [IpencraBieHne 0 COXpaHESHUU bubnuorexa LIOK

p P https://m.eds00.ru/d6532eb9
MOMEHTa UMITyJIbCa B
LEHTPATBHBIX MOJISIX
bu6mmoreka [IOK
35 Pemenue 3amau
A https://m.edso00.ru/f7706d63
Pabota cuiibl Ha MajioM U Ha
KOHEYHOM TIEPEMEIIICHUH.
36 I'paduueckoe npezcraBieHne Bbmiorexa LIOK
P pent https://m.eds00.ru/913974c7
paboThI cuitbl. MOIIHOCTH
CUJIBI
Kunernueckas sHeprusi.

37 Teopema 06 n3mMeHeHNH bubnnorexka [JOK
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/9a5e2e74
MaTepuaibHON TOUKU
ITorennuanabHBIE U

38 HETOTEHIMAJIbHBIC CHUJIBI. bu6mmorexa [IOK

IloTenumnanbHast OHEPTIHL.
BTOpaH KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc
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Tperbs kocMuyecKas
ckopocTh. CBs3b pabOTHI
HENOTECHLNAIbHBIX CHJI C

39 M3MEHEHUEM MEXaHUYECKOU 1 bubmmorexa [JOK
https://m.edsoo.ru/f57b4e01
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPTUU
VYupyrue u Heynpyrue
40 CTOJIKHOBEHUS. Y paBHEHUE 1 bubnnoreka [JOK
bepuymnu nyis naeanbHOU https://m.edsoo.ru/f30f43b6
KHUJKOCTH
KonTponbhas pabota no teme
41 "3aKOHBI COXpaHEHHUS B 1 1 bubmorexa LHOK
B p https://m.edsoo.ru/474e7c4a
MEXaHHKE
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMMUKA (49 yacoB)
31 OCHOBBI MOJIEKYJISIPHO- 15 1 bubnmnorexa [JOK
' KHHETHYECKOii Teopuu https://m.edsoo.ru/f16b68d7
PazBuTue npencrasienuii o
42 pupoae TeroTel. OCHOBHBIE 1 bubnnorexka [JOK
nonoxenus MKT. luddysus. https://m.edsoo.ru/b0a4445f
bpoyHoBCKO€E nBHXKEHUE
CrpoeHnue ra3000pa3HbIX,
KUJKUX U TBEPABIX TEIL.
43 XaﬂaKTe BI/II))KIZ:HI/ISI u 1 bubmmorexa [OK
P pvﬂ https://m.edsoo.ru/c44d02e2
B3aUMO/ICHCTBUS YaCTHI]
BEILIECTBA
44 Macca u pazMepsl MOJIEKYIT 1 bubnmuotexa [JOK

(aromoB). KonmnuectBo

https://m.edsoo.ru/c5b72ab7
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BeuiectBa. [locTognuas

ABorazipo
45 Temneparypa. Temiosoe bubnuoreka [IOK
paBHoBecue. [lkana Llenpcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
6 CIICHHE 3a/1ad https://m.edsoo.ru/1531aba5
47 Wneanpubiii ras. 'azoBeie bu6mmoreka [IOK
3aKOHEBI https://m.edsoo.ru/1deb2367
48 YpaBuenue MeHeneena- bu6mmoreka [IOK
Knanetipona. Pemenue 3anau https://m.edsoo.ru/8d12c328
49 AbGcouoTHas TeMIiepaTypa. bubnuoreka [IOK
3akoH J/lampToHA https://m.edsoo.ru/14e02d1f
M3omporeccel B HaeaaTbHOM
50 rase ¢ IOCTOSIHHBIM bubnorexa [IOK
https://m.edsoo.ru/68878d51
KOJIMYECTBOM BeEIIECTBA
I'pacduueckoe pencTaBieHue
51 Hfog) OLIECCOB: EB?)Te Ma bubmmorexa [TOK
pont ’ PMa, https://m.eds00.ru/1344327b
n30xopa, u3obapa
bu6mmorexa [IOK
52 MKT
OcCHOBHOE ypaBHEHHE https://m.edsoo.ru/c8094721
bu6nmoreka [JOK
53 P
CIICHHE 3/t https://m.edsoo.ru/10265a05
CBs13b a0COJIIOTHOI
TEeMIIEPATypPhI
54 TEPMOJAMHAMUYECKON CUCTEMBI https://m.edsoo.ru/c38af875

CO CpeIHEN KMHETUYECKOMN
SHEpTHUel MOoCTyNaTeIbHOrO
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TEILUIOBOT'O ABUKECHUS €€

4acTHUIl
O06o001IeHre U cHCTeMaTH3aIus
. " bubmuorexa [JOK
95 3HaHui no TeMe "OCHOBBI 1
https://m.eds00.ru/09d12fd8
MKT"
56 KontponbHas paboTa mo teme 1 bubnnoreka HOK
"OcnoBsl MKT" https://m.edso0.ru/13adad59
3. Tepmoaunamuka.TensioBbie 20 bu6mmoreka [IOK
' MALIMHBI https://m.edsoo.ru/f16b68d7
TepmoauHaMHuueckas cucTema.
3a/laHue BHEIIHUX YCIOBHM
s TJI cucrembl. Bueninue u
57 BHYTPEHHUE NTapaMETPHI. 1 bubnuorexa [JOK
[TapameTpsl T/] cuctemsbl Kak https://m.edsoo.ru/5f8d38a3
CpelHHE 3HAYEeHUS BEJITUYHH,
ONMUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauamno
TEPMOIUHAMUKHU.
58 CfMorf[ OM3BOJIbHAS 1 bubmorexa [JOK
P https://m.edso00.ru/8ec512f0
penakcauus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO
Mopaenb uieanbHOro ra3a B
59 TepMOJIMHAMUKE. Y CIIOBUS 1 bubmorera [JOK
pMOA o https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIIN
YpaBHenue Menpeneena-
. bubnmuorexa [JOK
60 KnaneiipoHa u BeIpakeHUE IS 1

BHYTPEHHEN 3HEPTUH

https://m.edsoo.ru/bal178d0
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Bripaxkenue 111 BHyTpEHHEN
SHEPTUH OJHOATOMHOI'O

61 HJICaJIbHOTO Ta3a bubmmorexa LIOK
A ’ https://m.edsoo.ru/acscacl5
KBa3zucrarnueckue u
HECTAaTUYECKHE MPOIECCHI
DnemeHTapHas pabora B
62 TepMOJIMHaMUKe. Beruucnenue bubmuorexa [JOK
paboTsl 1o rpaduKy mpoiecca https://m.edsoo.ru/741d5738
Ha pV-auarpamme
Temonepenayda kak crocod
63 VU3MEHEHUs BHYTPEHHEN bubnnorexa [HOK
sneprun TJ] cuctemsr 6e3 https://m.edso00.ru/3d734561
COBEPIIICHHS pabOThHI
64 Kounsexkius, bu6mmoreka [IOK
TEILIONPOBOJHOCTb, U3JIy4CHUE https://m.edso00.ru/157b54cd
KonndecTBO TEIIOTHI.
TennoéMKoCTh Tena. Y aenbHas
65 U MOJIIpHAs TEIJI0EMKOCTH bubmmorexa [TOK
P https://m.edso00.ru/7ba67355
BelIecTBa. Y IebHAs TEIIoTa
CTOpaHHUS TOTUINBA
66 Pacuér xonnuecTBa TEMIOTHI bu6nmoreka [JOK
IIpY TEIUIoNEepeaayde https://m.edsoo.ru/ldb5ad4e
[TousTue 00 agradbaTHOM
67 nponecce. IlepBoIi 3aK0H bubmmorexa [OK
pont - HeP https://m.edso0.ru/d8098824
TEPMOJUHAMUKHU
KonnuecTBo TemnoTsr u pabora
68 KaK Mepbl U3MEHEHUS bubnnorexka [JOK

BHyTpeHHeN sHeprun T]]
CUCTEMBI

https://m.edsoo.ru/b047alcd
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Bropoii 3ak0H TepMOIMHAMUKHU
IU11 PaBHOBECHBIX U

69 HEpPaBHOBECHBIX IIPOIICCCOB 1 bubmorexa OK
P POIIGCOOB. https://m.eds00.ru/c67AT464
HeobOpatumocTh NpupoIHbIX
MPOIIECCOB
20 [Ipunuumne! fecTBus 1 bubmuoreka [JOK
TeraoBbIX MamuH. KITJ https://m.edso0.ru/2e945513
71 MakcumanbHOE 3HaYCHHE 1 bubmuorexa [JOK
KIIJ. Huxn Kapuo https://m.edsoo.ru/fe3857b9
bubmuorexa [JOK
72 P 1
CHicHue sajat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCIICKThI
KCIIOJIB30BAHMS TEIJIOBBIX
73 Burareneii. TemioBoe 1 bubmorexa HOK
g ' . https://m.edso0.ru/9867aaa7
3arpsi3HEHUE OKPYIKAIOIEH
Cpelbl
bu6nmoreka [JOK
74 P 1
CHieHAe sajad https://m.edso0.ru/c8c70432
O06o001meHre U CHCTEMaTH3aIIHS
75 3HAHUM 110 TeME 1 bubmuorexa [JOK
"TepmoauHamuka. TeroBbie https://m.eds00.ru/28d62b3f
MaIIrHb"
KonTponbHas pabota mo Teme
76 "TepmoauHamuka. TeraoBbIe 1 bubmotexa [JOK
P H" ’ https://m.edso0.ru/1b6e26¢5
MaIIHHBI
33 ArperaTHble COCTOSTHHUA 14 bubnnorexka [JOK

Belecrsa. @a3zoBble nmepexoabl

https://m.edsoo.ru/f16b68d7
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[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue u

bubmuoreka [JOK

" KUIeHue. Y AeiabHas TeIoTa https://m.edso0.ru/6f8e6777
mapoo0pa3oBaHus
Haceimennasie u
HEHACBIICHHBIC TTapHI.

KadecTBeHHas1 3aBUCHMOCTD
IUIOTHOCTHU U JIABJICHUS
HACBIIICHHOTO Iapa OT
78 TEeMIIepaTypbl, UX bubmorexa [JOK
. https://m.edsoo.ru/f5c17d02
HE3aBUCUMOCTH OT 00BhEMA
HACBIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATypPhI
KHUIICHUS OT JIaBJICHHUS B
KUJIKOCTH
BrnaxHocTh Bo3ayxa.
79 AOcooTHAs U J(l)zzocmenmas[ bubmorexa HOK
https://m.edsoo.ru/30ebbb79
BJIAYKHOCTh
bu6nmoreka [JOK

80 Pemerte sanax https://m.edso00.ru/18e95ff3
TBépnoe Teno.

81 Kpucrannunueckue n bubnuoreka [IOK
amopdHbIe TeIa. AHU3OTPOIHS https://m.edso00.ru/20a88a03
CBOMCTB KpHCTAJUIOB
[1naBneHne U KpUCTATUTA3AIIHSL.

82 V aenpHas TEINIOTa IJIaBICHU. bubnnorexa [IOK

https://m.edsoo.ru/6ee91e9f
CyOmmmariust
83 Hedopmariu TBEpAOTO TENA. bubnmuotexa [JOK

PactspkeHue u cxxarue. CI{BI/II‘.

https://m.edsoo.ru/dalaabl10
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Monyib HOura. Ilpenen
ynpyrux aedopmanuii
TemuoBoe pacmmpenue
84 KUJIKOCTEN U TBEPJBIX TEIL. 1 bubnnoreka [HOK
AHrapMOHHU3M TEIUIOBBIX https://m.edsoo.ru/7baSedf2
KOJIeOaHUM YacTHI] BEIIECTBA
85 [IpeobGpaszoBanue SHEPTUU B 1 bubnnoreka [HOK
(ha3oBBIX Mepexo1ax https://m.edso0o.ru/97a0672f
bubmuorexa [JOK
86 YpasHenue TenIosoro banasca L https://m.edsoo.ru/ab1521fb
bubmuorexa [JOK
87 Pemerte sanat . https://m.edsoo0.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHHE.
Kanuisipasie siBeHusI.
88 JlaBneHue o1 HICKPUBJICHHOM 1 bubmorexa LIOK
https://m.edsoo.ru/b42f1f97
MTOBEPXHOCTHIO KHUIKOCTH.
®opmyia Jlamnaca
O0600611eHre U cucTeMaTH3alus
89 3HaHU# Mo TeMe "ArperaTHbie 1 bubnmnorexa [JOK
coctossHus BeniecTBa. @a3oBbie https://m.eds00.ru/0b52575¢c
nepexonr"
KonTponbHas pabota mo teme
90 "ArperaTHbl€ COCTOSHUS 1 1 bubnuorexa [IOK
BenrectBa. Pa3oBEIE https://m.edsoo.ru/7dc2a739
nepexoanl”
Pazpnen 4. JIEKTPOANHAMMUMKA (54 vaca)
bu6mmoreka [IOK
4.1 JJIeKTpHTIECKOE HOJIe 24 ! https://m.edsoo.ru/f16b68d7
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DnekTpu3anus Ten u eé
MPOSIBIICHUS. DIICKTPUUECKUI
3apsj. JBa Buna

bubmuoreka [JOK

o AJIEKTPUYECKUX 3apsI0B. https://m.edsoo.ru/laff445f
[IpoBOAHMKY, TUANEKTPUKU U
MOJTYITPOBOIHUKHU
DJIeMEHTapHbIN
92 AIEKTPUUECKUN 3aps]l. 3aKOH bubnuorexa [JOK
COXPAHEHUS JICKTPUUECKOTO https://m.edsoo.ru/f49afd24
3apsna
B3anmoneiicTre 3apsioB.
93 Todeunblie 3apsabl. 3aKOH bubmorexa [TOK
https://m.eds00.ru/445b7746
Kynona
bu6mmoreka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
Onexrpuueckoe none. Ero
95 NCHCTBHE HA DJICKTPUICCKUE bubmmorexa [TOK
https://m.edsoo.ru/05c6bfal
3apsJibl
HanpsoxkénaocTs
AIEKTPUUYECKOTO MOJIS.
[TpoGusIii 3apsiz. Jluauu
96 HZIl)prl)KéHHOI():TfI bubmmorexa LIOK
https://m.edso0.ru/3dac6957
AIEKTPUIECKOTO TTOJIS.
OHOPOAHOE IIEKTPUIECKOE
moJie
97 IloTeHMaaBEHOCTE bu6nmoreka [JOK

SJICKTPOCTATUYCCKOI'O IT0JIA.

https://m.edso0.ru/80021447



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447

Pa3zHocTh moTeH1IMaIoB U
HaIpsDKEHUE

ITorenumanpHas SHEpPIrUst
3apsiga B DJEKTPOCTATHYECKOM

bu6mmoreka [IOK

98
noie. ITorenmuain https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJIS U
99 a3HOCTH IIOTEHIIMAJIOB IS bubmnorexa [IOK
p H g https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS
100 [IpuHIMn cynepno3unuu bubnuorexa [JOK
BJIEKTPUYECKUX MOJIeH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
CIHICHHE 3/t https://m.edsoo.ru/5a582263
ITone Toueunoro 3apsaa. [lone
102 aBHOMEPHO 3apsHKEHHOMN bubmorexa [TOK
p p p https://m.edsoo.ru/b297b5c3
cepsl
[Tone paBHOMEpHO
3apsHKEHHOTO 110 00BEMY IIapa.
103 ITose paBHOMEPHO bubmmorexa [TOK
p N p . https://m.edsoo.ru/f7a665ee
3apsKEeHHON OECKOHEUHOU
ILIOCKOCTH
[IpoBoHMKY B
104 JIIEKTPOCTATUYECKOM I10JIE bubmmorexa LOK
p ) https://m.edsoo.ru/32405eab
VYcnoBue paBHOBECHS 3apsI0B
WDJIEKTPUKU U
A P bubnmnoreka [JOK
105 TIOJTYTTPOBOTHUKY B

QJICKTPOCTATUYCCKOM I10JIE

https://m.edsoo.ru/060ebab5
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Konpaencarop.

DIIEKTPOEMKOCTh
106 KOHJCHCATopa 1 bubmorexa OK
ACHEATOPE. https://m.eds00.ru/845b4f73
DneKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCaTOpa
[TapannensHoe coeMHEHNE bubmumoreka [IOK
107 1
KOH/JIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarensHOE 1 bubmuorexa [JOK
COCIMHEHHUE KOHACHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsyKEHHOT0 1 bubnuorexa [JOK
KOHJIEHCaTopa https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemrenue 3amau 1 https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
JIBrKeHne 3apsyKeHHOU
111 YacTHIIBl B OJTHOPOTHOM 1 bubmorexa HOK
I AIHOPO https://m.edsoo.ru/8341d6ac
AIEKTPUIECKOM T10JIe
112 Pemenue 3amau 1
O06o001IeHre U CUCTEMaTU3AIIHS
113 3HAHUM MO TeMe 1 bubmorexa HOK
" " https://m.eds00.ru/5752603f
DNeKTpUYEeCcKoe noJie
114 KonTponbhas padota no teme 1 bubnnorexka [JOK
"Onektpuueckoe noie" https://m.edsoo.ru/cefe90e9
4.9 MocTossHHBIH 24 bubmuorexa [JOK
' IEKTPHYECKHUI TOK https://m.edsoo.ru/f16b68d7
115 Cuna toka. [locTosSiHHBIN TOK. 1 bu6mmorexa [IOK

YcaoBus CYIICCTBOBAaHUA

https://m.edso0.ru/233311b5
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MMOCTOAHHOI'O JICKTPHUICCKOI'O
TOKa

Ucrounuku Toka. Hanpsoxkenue

bu6mmoreka [IOK

11
0 u3/1C https://m.eds00.ru/0839al115
3axon Oma 1y yJacTKa IeIH.
117 OneKr I/I‘IGCII[(Oqu ) bubmorexa [IOK
p https://m.edsoo.ru/f14f251e
COTIPOTHUBJICHUE
3aBUCHMOCTb COTIPOTHBIICHUS
118 OJHOPOJHOI'O TPOBOTHUKA OT bu6mmoreka [IOK
€ro JJINHBI U ILIOIIagn https://m.edsoo.ru/95fcdf51
MTONIEPEYHOTO CEUCHUS
119 VY ienpHO€E CONPOTUBIICHUE bubnuorexa [JOK
BellecTBa. Penienue 3agay https://m.edsoo.ru/437f8300
ITocnemoBarenpHOE,
120 apajuieIbHOE, CMEMIaAHHOE bubmorexa LIOK
p ’ https://m.edso00.ru/236f7e07
COEIMHEHHE MPOBOTHUKOB
Pacuér pa3BeTBiIEHHBIX
121 JIIEKTPUYECKHUX IIeTeit bubmorexa [IOK
P H ’ https://m.eds00.ru/1794cf37
[IpaBuia Kupxroga
bu6nmoreka [JOK
122 P
CIICHHE 3/t https://m.edsoo.ru/3881b469
123 Pabota smekTpruuecKoro Toka. bubnuorexa [IOK
3akon Jlxxoyna —Jlenna https://m.edsoo.ru/a3605c5¢
bu6mmorexa [IOK
124 Pemenue sanaq https://m.edsoo.ru/6761bfOf
MOIIHOCTE 3JIEKTPUIECKOTO
R P bu6mmoreka [IOK
125 ToKa. TennoBas MOIIHOCTb,

BbLACIAACMAs HAa pC3UCTOPC

https://m.edso00.ru/99750a6f
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bubmuorexa [JOK

126 P
clieHne sajad https://m.edsoo.ru/eb72fc24
3J1C 1 BHYTpEHHEE
127 coIr[I OTI/IBJ'}IZEI/IC UCTOYHHUKA Enbmiorexa IOK
P https://m.edso0.ru/72d453af
TOKa
3axon Oma 1 mOoJIHOH
128 (3aMKHYTOM) 2JIEKTPUUECKON bubmorexa [IOK
T P https://m.edsoo.ru/221f40fb
Henu
bu6mmoreka [IOK
12 P
o CHicHue sajat https://m.eds00.ru/3580b679
bu6mmoreka [IOK
130 MOIIHOCTE HCTOYHHKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
OPOTKOT SaMBIaHC https://m.edso0.ru/546f5632
132 Konznencarop B nenun bubnnoreka [JOK
MOCTOSSHHOT'O TOKa https://m.edsoo.ru/35368f3e
bu6mmoreka [IOK
133 Pemenne sanas https://m.edsoo.ru/4410cefQ
Pemrenue 3agad mo reMme
134 "TIOCTOSTHHBIN DJIEKTPUYECKIIT Bubmiorexa ITOK
" P https://m.edsoo.ru/a7340a29
TOK
Pemrenue 3agad mo reMme
135 "TIOCTOSTHHBIN BJIEKTPAYECKMI Bubmzorexa LIOK
" P https://m.eds00.ru/744261b8
TOK
Pemenne 3ama4d mo reme E6 OK
136 "ITOCTOSIHHBIH AJIEKTPHYECKHI nomorexa I

TOK"

https://m.edsoo.ru/eb5d4687
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O06o001IeHre U cuCTeMaTH3aIus
137 3HaHu# o TeMe "llocTossHHBIN 1 bubmorexa HOK
. https://m.edsoo.ru/bfd7a050
AJIEKTPHUYECKUI TOK
KonrponsHas pabora o Teme
138 "TTOCTOSTHHBIN AIEKTPUUCCKUT 1 1 bubmorexa [IOK
! P https://m.eds00.ru/1885ddfL
TOK
bu6mmoreka [IOK
4.3 Tokit B pasMmIIHBIX cpenax 6 https://m.edsoo0.ru/f16b68d7
DnexTpuyeckas IpoBOAUMOCTh
Pa3IMYHBIX BEIICCTB.
139 DNEKTPUUECKUN TOK B 1 bubmorexa HOK
P https://m.edso00.ru/da794295
MeTaiax.
CBepXITpoBOIUMOCTh
DNEeKTPUUIECKHUI TOK B
140 pacTBOpax M pacruiaBax 1 bubnuoteka [JOK
AJIEKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4b423491
®Dapages 115 AIEKTPoIn3a
141 DNEeKTPUYECKHUI TOK B razax. 1 bubnmnorexa [JOK
[Tnazma https://m.eds00.ru/92d92f76
DNEeKTPUUECKUN TOK B
142 BaK pe BakyymHble 1 bubmorexa [JOK
YYME. 4 https://m.eds00.ru/2E+160
npubopsI
DJIEKTPUYECKUHN TOK B bubnuorexa [JOK
143 1
MOJYIPOBOIHUKAX https://m.edso0.ru/ab61c660
144 [TonynpoBOIHUKOBBIE 1 bubmuoreka [IOK
prOOpbI https://m.eds00.ru/83622200

Pa3znen 5. PUBMYECKHUM TPAKTHKYM (16 yacos)
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5.1

145

Du3nYeCKU MPAKTUKYM

®uU3NYECKU TPAKTUKYM I10
teme "M3mepeHue cuiibl TOKa U
HaMpPsHKEHUS B LENU
MIOCTOSIHHOTO TOKa IpU
IIOMOLIY aHAJIOTOBBIX U

U (POBBIX H3MEPUTEITBHBIX
npuOopoB" uiK "3HAKOMCTBO C
1 poBoii 1aboparopueit mo
¢busuke. [Ipumeps! u3MepeHus
(bu3MYECKUX BEJIUYUH MPU
MTOMOIIY KOMITbIOTEPHBIX
TATYNKOB"

16

16

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/5643ea56

146

147

148

@uU3NYECKUl IPAKTUKYM I10
teMe "H3ydyeHue
HEPABHOMEPHOI'O JBUKECHHUS C
LIEJIBIO ONIPENETICHUS
MTHOBEHHOM cKopocTh"

@uU3NYECKUl NPAKTUKYM T10
teMe "M3mepenne ycKopeHus
MIPU IPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM JIBH>)KEHUH
110 HAKJIOHHOW MJIOCKOCTH" MU
"HccnmenqoBanne 3aBUCHMOCTH
MyTH OT BPEMEHH TIPHU
PaBHOYCKOPEHHOM JBH>KEHUN"

Pu3nYecKnil NPAKTUKYM 110
teMe "M3mepenne ycKopeHus

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso0.ru/6960b6ef

bu6nmoreka [JOK
https://m.edsoo.ru/d1ea2402
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CBOOOHOTO HajieHus" Win
"N3y4yeHue nBHKEHUSA Tela,
OpOIIEHHOTO TOPU30HTAIBHO'

1

149

150

Pu3NYECKUl PAKTUKYM 110
teme "M3ydyeHue ABUKEHUS
TeJa 10 OKPY>KHOCTHU C
ITOCTOSTHHOM 110 MOAYJIIO
CKOpOCTBhIO" WJIH
"UccaenqoBaHue 3aBUCUMOCTH
neproja ooparieHus
KOHMYECKOTO MasiTHUKA OT €T0
napamerpoB”

Pu3nUeCKUil NPaKTUKYM IO
teme "M3mepenue
PaBHOJECHCTBYIOLIEH CUIIBI ITPU
JBIKEHUU OpycKa 1Mo
HaKJIOHHOM TUIOCKOCTH'" WK
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTHU BPEMEHU
JBUKEHUsI OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €0
Macchl"

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

bu6nmoreka [JOK
https://m.edsoo.ru/0b34db84

151

Pu3NYECKUil NPAKTUKYM IO
teme "HccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH,
BO3ZHUKAIOIIUX B TPYKUHE U
pEe3nHOBOM 00pasiie, OT UX
nedopmaruu” uiu "M3ydenue

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al
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JBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTBIO,
MEPEKUHYTOMN Yepe3 JErKuil
650K"

152

Pu3NYECKUl PAKTUKYM 110
teme "H3mepenue
kod(durmenTa TpeHus 1Mo
BEJIMYHHE yTIIOBOTO
Kod(durmenTa 3aBUCUMOCTH
Frp(N)" unm "UccnenoBanue
JBUKCHHSI OpyCKa 1o
HAaKJIOHHOM TUIOCKOCTH €
MEPEMEHHBIM KO3 UIIHEHTOM
Tpenus" wnu "M3yuenue
JBUKEHHSI TPy3a Ha BaLy C
TpeHueM"

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

153

154

@uU3NYECKUI NPAKTUKYM T10
teMe "HccnenoBanue yciaoBuii
paBHOBECHS TBEPAOTO TEIA,
HMEIOLIETO OCh BpaleHus"
niu "KoHcTpynpoBaHue
KPOHIITEIHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYUBOCTHU TBEPAOTO TEIIA,
HMMEIOIIETO TUIOMIA/Ib OMOPHI"

Pu3nYeCcKUil NPAKTUKYM I10
teMe "M3mepeHne ummnymnsca
T€ja 110 TOPMO3HOMY ITyTH"
nunu "V3MepeHue CUIIb TATH,

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

bubmuorexa [JOK
https://m.edso0.ru/856fb28e
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CKOPOCTH MOJEIN
ANEKTPOMOOHIISI U MOIIHOCTH
cunel Taru" win "CpaBHEeHHE
W3MEHEHHUS UMITyJIbCca Tefia C
UMIYJIbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHus
HMITYJIbCA TIPU YIPYTOM
B3aUMOJCHCTBUU" WIIH
"N3mMepeHue KHHETHUECKON
SHEPrUU TeJla 10 TOPMO3HOMY

yTH

155

156

@uU3NYECKUl IPAKTUKYM I10
teMe "U3yuenue
M30TEPMUYECKOTO MpoIiecca
(peKOMEHTI0BaHO
UCIONIb30BaHue ITUGPOBOI
naboparopun)" unu "Mzydenue
M30XOPHOTO Iporecca’ uimn
"N3y4yenne n3o00apHOTO
niporiecca" unu "[IpoBepka
ypaBHEHHUS COCTOSTHUSA"
Pu3nyecKnil NPaKTUKYM 110
teMe "M3mepenne yaenbHon
TEIUIOEMKOCTH" TN
"UccnenoBanue nporecca
OCTBIBAHMS BemecTBa' WiIn
"HccnenoBanne aqnabaTHOro
npouecca" wim "M3yuenue
B3aMMOCBS3U YHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA U
TeMIIepaTypbl KUTICHUS
JKuakocren"”

157

Pu3NYECKUl PAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEH HCIapeHust
xunkocter" win "M3mepenue
yIeIbHOU TEIUIOTHI TIIaBICHUS
npga" unum "M3ydyenue cBOCTB
HACBILEHHBIX MapoB" WK
"N3mepenue abCco0THON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl [1apoB B [TOMEILEHUN".
N3mepenne koadduimerra

MOBCPXHOCTHOT'O HATAKCHUA

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

158

@uU3NYECKUI NPAKTUKYM T10
Teme "HaOmronenue
MIpEBpALICHHS SHEPTUU
3apsHKEHHOI0 KOHIEHCATOpa B
JHEPTUIO U3ITyYEHUS
ceeroauona" uinm "M3yuenue
IIPOTEKAHUS TOKA B IIETIH,
coJieprkalieil KonaeHcarop”
unu "PacnpeneneHre pa3HoCTu
MOTEHIIMAJIOB (HAIPSKEHUs)
IIPH MOCJIEI0BATEIEHOM
COEIMHEHNH KOHIEHCATOPOB"

bu6nmoreka [JOK
https://m.edsoo.ru/ec424377
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159

160

161

162

Pu3NYECKUl PAKTUKYM 110
TeMme "Uccnenosanue
CMEIIAHHOTO COCJIMHCHUS
pesucropoB" wim "M3Mepenue
YAEIBHOTO COMPOTUBIICHUS
MIPOBOIHUKOB" WJIU
"WccnenoBanue 3aBHCUMOCTH
CHJIBI TOKA OT HAMPSKSHUS 151
JIaMIIbI HaKaJIuBaHuA"

Ou3nyecKkuii MpakTUKyM 1O
teMe "Habmonenue
anexkTponuza" uin "N3mepenue
3aps/ia OJHOBAJIEHTHOT'O HOHA"
nim "Hccnenosanue
3aBHUCHUMOCTH COIIPOTUBICHUS
TEPMOPE3UCTOPA OT
teMneparypsl” uin "CHarue
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKU auoaa”

PesepBHoOe Bpemst

PesepBHblit ypok. O6006111€HNE
¥ CHUCTEMATHU3alMsA 3HAHUM 110
Tteme "Kunematuka"

PeseprubIiil ypok. O600611eHIE
Y CUCTeMAaTH3allHsI 3HAHUI 110
teme "JluHamuka"

10

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d98

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7

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

bu6mmorexa [IOK
https://m.eds00.ru/3149956b



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b

PesepBHeIit ypok. O6001ICHNE

bubmuorexa [JOK

163 U CHUCTEMAaTH3alusl 3HAaHUMH 110 ]
Teme "CraTiKa TBEpIOro Tema" https://m.eds00.ru/0f9752ac
PesepBHelit ypok. O6001ICHNE
164 U CUCTEMaTH3allns 3HAaHUH 110 bubmuoreka [JOK
TeMe "3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/6c0df9cc
MexaHuke"
PesepBHEIit ypok. O600ICHHE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
165 TeMe "OCHOBBI bubmorexa [TOK
. https://m.edso00.ru/de148976
MOJICKYJISIPHOKHHETUIECKON
Teopun"
PesepBHEIit ypok. O600ICHHE
166 U CUCTEMaTHU3aI1s 3HAaHUN 110 bubmuorexa [JOK
teme "TepmoauHaMuka. https://m.edsoo.ru/Obcc77cl
TernoBbie MauHbI"
PesepBHbIit ypok. O600611€HNE
Y CUCTEMAaTH3aIHsI 3HAHUH 110 Eu6 OK
167 Teme "ArperaTHble COCTOSHUS nosmoreka 11
semecTa, DA3OBBIE https://m.edso0.ru/59ca5c91
nepexopl"”
PesepubIil ypok. O60611eHIE
168 Y CUCTEMAaTH3aIlHsI 3HAHUH 110 bubmorexa LIOK
Teme "DIeKTpUYECKoe More” https://m.edsoo.ru/f2381c0c
PesepBHbIit ypok. O60011eHNE
169 Y CUCTEeMaTu3anus 3HaHUi Mo bubnmnoreka [JOK

teme "[locTosHHBII
ANEeKTpUYECKUil TOK"

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



https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1

PesepBHeIit ypok. O6001ICHNE
U CUCTEMaTU3aIUs 3HAHHI 110

bubmuoreka [JOK

170 teme "ToKu B pa3IM4HbIX L https://m.edsoo0.ru/cc7681d4
cpenax"
OBIIEE KOJIMYECTBO YACOB 170 16

I10 ITPOIT'PAMME



https://m.edsoo.ru/cc7681d4

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'.4. Msikuies, b.b. byxosues, H.H. Corckuit "®uzuka 10" Kinaccuueckuii
Kypc, 6a30BbIN U yTIIyOJICHHBIN YpoBeHb, M3naTenscTBo [IpocBemenue 2019

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

FO.A. Caypos Knaccuueckuii kypc. [loypounsie pazpabotku k yueOHuky ['.51.
Msxuiea, b.b. Byxosuesa, H.H. Cotrckoro

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

b— Meroanueckue nocobust u pekomenaanuu mo ¢usuke. — URL:
https://edsoo.ru/mr-fizika/

— Mertoaudeckre BUACOYpOKH (B TOM uuciie, o ¢usuke). — URL:
https://edsoo.ru/metodicheskie_videouroki/

— Meroaudeckue uHTepakTUBHbIC Kerchl. — URL:
https://edsoo.ru/metodicheskie_kejsy/

— BupryasnbHbie 1a00paTOPHBIC M IPAKTHYECKHE PAOOTHI HA YIITyOIEHHOM
ypOBHE OCHOBHOTO 001ero oopasosanus. — URL: https://content.edsoo.ru/lab/

— Marepuansl o Bonpocam GpopmMupoBaHus GyHKIMOHATBHOW TPaMOTHOCTH. —
URL.: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-
gramotnost/

— Meroanueckuii xypHan «O6pa3 merictBus». — URL: https://od-instrao.ru/
Ha 6a3e ®IBHY «MCPO» npoaonrkaeT GyHKUMOHMPOBATb ropAYas AMHUA
«O6HoBNEHMNE coaepKaHUA obLiero 06pa3oBaHUA» ANA NOAYYEHUA
negarornyeckumm paboTHMKamm OTBETOB HA BOMPOCHI, BO3HUKAKOLWME B XO4e
noAroToBKM K HOBOMY yuebHomy roay, — https://edsoo.ru/goryachaya-liniya-
po-voprosam-vvedeniya-ob/
nommoreka [TOK https://m.edsoo.ru/



https://m.edsoo.ru/
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