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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpeIHEro oO0lEero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, npeictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHONH paboueid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueoHoro npeamera «Dusrka» B 00pa30BaTEIbHBIX OpraHU3alUiIX
Poccuiickoit @enepanuu, peaqusyomnux OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYEHUSI TEM U PA3LEIIOB
y4eOHOro TmpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIei
CTpaTreruu OOy4Y€HHUs, BOCHUTAHUS M Pa3BUTUA OOyYarOUIMXCS CpEeIACTBAMU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM YpOBHE.

N3ydenne kypca (Qu3MKd yriiyOJIEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJa4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKMX CHOCOOHOCTEW KasKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpemaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
mporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yriTyOJa€HHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IJIaHUPYEMBbIE PE3yJIbTaThl OCBOCHMS Kypca (PU3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

coaepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCITOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrpamM.

[TporpaMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YriyOJEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MNPHUPOAbI, BBICTyINAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoiieM mupe. LLkonpHbIH Kype GU3HKH — CHCTEMOOOpa3yoIInii
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI



JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busnueckoit reorpaduei u actpoHommen. Mcmonp3oBaHWE U AKTHUBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHMM OMPENeNUIo0 XapakTep U OypHOE pa3BUTHUE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MAaTE€pUaJOB C 3aJlaHHBIMU CBOMcTBaMH. M3ydeHue QPu3NKu
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaroierocsi, B (popMupoBaHue yMEHHI MPUMEHITh HAyUYHbIH METOJ TMO3HAHHUS
IIPU BBINOJHEHUU UMU YUYEOHBIX UCCIEAOBAHMIA.

B ocHOBY Kypca pu3uku Ha ypoBHE CpeJHEro 00111ero 00pa3oBaHus MOJIOKEH
PSAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOCHHUSI.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
0o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmum B Kypce sBseTcs
(dbopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriy0iaEéHHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHMe coJiepKaHus TPOTPaMMbI TT0 (PU3UKE JOJHKHO OBITH MMOCTPOCHO Ha
IOPUHLIAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITEILHOTO IKCIIEPUMEHTa Kak
MOCTOSIHHO JieHicTBYytomero ¢akropa ydeOHOro mporecca. s yrmy6néaHoro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI MPU H3YYEHHUH HOBOTO
MaTepuana, JabopaTtopHbie pabOThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3ZMOXKHBI
1Ba crioco0a peanu3anuu GU3NYECcKoro npakTukyma. B mepBom ciydyae npakTukym
npoBoauTcs b0 B koHIe 10 u 11 kimaccoB, aubO MOCE MEPBOTO M BTOPOTO
MOJIyTOJUN B KaXXIOM M3 3TUX KjaccoB. BTopoil cocod — 3To uHTerpanus padbor
IPaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPHIE MPOBOAATCS B MpOIECcCe



u3ydyeHus paszaena (temsl). Ilpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme mno (¢usnke cHUCTEMa YYEHHMYECKOTO OSKCIEpUMEHTa,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBIISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUST W OCHaimleHusi kabunera Qusuku. [Ipum sToM oOecneunBaeTcs
OBJIQZICHHE OOYyYarolMMHCS YMEHUSIMH DIPOBOJAMTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMTOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHKE yIeIseTCs PEHICHNIO PACUETHRIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
NPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3AenoB. [IJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPY’KAIOUIEH >KU3HU, TpeOyrolue BbIOOpa Gpuandeckon
MOJIEH JUJIsl CUTyallK IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUYECKOMY
oOecreyeHunto yueOHoro npouecca Kypc GU3uku yriyOosEHHOrO YPOBHS HA YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3ydaTbCd B YCIOBUSX MPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpanmoHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydamommuxcs. TemaTHueckue KOMIUIEKTHI
Ja00paTOPHOTO OOOPYJIOBAaHUS JIOJKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUHU AHAJIOIOBBIX U LM(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUHL.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

(GopMUpOBaHHE UHTEpeca M CTPEMJICHUS OOy4arouMxcs K HaydyHOMY
U3YYEHHUIO TPUPOJBI, paA3BUTHE HX HHTEIUIEKTyaJbHbIX M  TBOPYECKHX
CIIOCOOHOCTEI;



pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yUEHHUs OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIOJIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupOBaHHE TPEACTABICHUNA O POJIM (PU3MKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXKHBIX  cepax Oymyien
npoecCHOHANBbHON  JESATENbHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
nanbHenIeMy o0y4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTrxeHrne 3TUX Ienei 00ecrednBacTCsl pEIIeHHeM CIIEIyIOMNX 3a71ad B
npoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

npuoOpeTeHne CUCTEMBbl 3HaHUM 00 00ImMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIOYas  MEXaHWKy,  MOJEKYJSIpHYI0O  (U3HUKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI aCTPO(PU3UKY;

dbopMupoBaHrE YMEHUHN MIPUMEHITh TECOPETUUECKUE 3HAHUA AJIS1 OOBSICHEHUS
bu3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
NOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 33JJaHHON (hU3NIECKOM
MOJIEJIbIO, 3aj/lay, MOAPa3yMEBAIOIIMX CaMOCTOSITENBHOE CO3AaHHe (PU3NUYECKON
MOJIeTIM, aJeKBATHOM YCJOBHMSIM 3aJayd, B TOM YHCIE 3aJa4 HHKXEHEPHOTO
XapaKkTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U TPUHUMUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBIIQZICHNE METOJAAMH CaMOCTOATEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
du3nyecKnX  OKCIEPUMEHTOB, aHajdW3a ¢ HMHTEpPOpeTanuud  HHPOpMAIH,
OTpeeNICHUS TOCTOBEPHOCTH MOJIyUYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca Kk chepam mpodheCCUOHATIBHON ACATEIbHOCTH, CBSI3aHHOU
C (PUBHKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3yueHus yuyeOHoro mnpeamera «®Dusuka» Ha YpOBHE CpPEAHETO OOWIEro
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUMMUCS, IUIAHUPYIOIIMMU TPOAODKEHHE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue ¢pusuku (yriayOna€HHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKe TMepedyeHb JIabOpaTOpHBIX H
MPaKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP



NPOBE/ICHUST JIA0OPATOPHBIX PabdOT M OMNBITOB € YYETOM WHAWBUIYAJIbHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.



COAEPKAHUE OBYUEHUSA
10 KUIACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOBI.

dusuka — pyHIaMeHTalbHasg Hayka o ipupoje. Hayunsiii MeTo1 Mo3HaHUs U
METO/IbI UCCIICIOBaHUS (PU3UUECKHUX SBIICHUN.

DKCIEPUMEHT M TEOpUs B IMpoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHmit  QuU3MYECKUX  BenwuuH  (abcomroTHas U
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unore3a. PU3NYECKN 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAsI TEOPUS.

Ponb u mecto ¢u3Nku B (GOPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepenure cuiibl TOKa U HAMPsDKEHUS B IIEMU MOCTOSIHHOTO TOKA MPU MTOMOIIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTENHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

Ilepemeliienne, CKOpOCTh (CpeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUabHOW TOYKH, UX MPOEKIUU HAa OCH CUCTEMbl KOOpJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOomHoe maneHWe. YCKOpeHHEe CBOOOAHOTO majacHusA. J[BrkeHue Tea,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTHU H
YCKOPEHHS] MaTepUAJIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKM IO
OKPYXXKHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[lenTpocTpeMuUTEbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U MOJIHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.



TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JB>)KCHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQDTHL.

Jemoncmpayuu.

Mopens cucteMsl OTCUETA, WILTIOCTPALUSA KMHEMATHYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnmoctpanys npenebHoro nepexoa U N3MEpEHNe MTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HabGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHuUE IyTEH, TPACKTOPUI, CKOPOCTEN IBUKEHUS OJHOTO U TOTO XK€ Tena
B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO ABMKEHHS C LEIBIO ONPEACIECHUS MTHOBEHHOU
CKOPOCTH.

N3MepeHre yCKOpeHUs MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IIyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHUs  (PEKOMEHJIOBaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

N3yuenue nBukeHus Tena, OpoIeHHOro ropu3oHTanbHO. [IpoBepka runoTessl
O TPSAMOM MNPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO IMOJNETA U
HAYaJIbHOM CKOPOCTBIO TEJIA.

N3ydenne JBHXKEHHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia OOpaIICHHS] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpPOB.

Tema 2. /lunamuxa.

[lepBeiii 3akoH HproroHa. MHepumanbHble cuctemsl otcué€ra. [IpuHumn
otHocuTenbHOCTH ['anuies. HewHepiumanbHble cUCTEMBI OTCUETa (OMpPEACIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHiun cynepno3unum Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOYKH.

Tperuit 3axkoH HproToOHa U151 MaTepUaIbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIECHTHOCTh TI'PABUTAIMOHHON W
VHEPTHOU MACCHI.



Cuina TsiecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/IEHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT Treorpaguueckoi mupoThl. JBrkeHre HeOECHbBIX Tel
u ux cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUjla TPEHUSI TTOKOSI.
Koaddumment tpenus. Cuia conpoTUBICHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABHKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumena.

TexHuyeckre yCTpOMCTBAa M TEXHOJOTUYECKUE MPOLECChl: MOANIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

HaGnronenue nBUXKEHUS TEll B UHEPIIMATBHBIX U HEMHEPIUABHBIX CUCTEMaX
OTCYETA.

[IpyHLIIMTO OTHOCUTEIIBHOCTH.

Kauenune AByX HIWIMHAPOB WIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K Ty CUJI C TPOU3BEICHUEM
MAacChl TeJla Ha €ro YCKOPEHHE B MHEPLUAIBLHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIOLIUX B PE3YIbTATE B3aUMOJICHCTBUS TE.

N3mepenune macc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOABEME U MA/ICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI IIPHU JIBMXKEHHHM OpyCcKa MO0 HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMIKEHHUS Opycka TIo
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

N3ydeHne MBUXKEHUS CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NETKuit OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYHHE YIIIOBOTO KoddduimeHTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBHKEeHHUsI OpycKa MO HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
K03 ULIMEHTOM TpEHHUS.

N3ydenne nBUAKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOoe M BpallaTeNbHOE IBUKECHHE
TBEpHOro Tejaa. MOMEHT CHJbl OTHOCUTEIBHO OCHM BpauleHus. llnedo cuibl
CrnoxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TshkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TEA.

YcToitunBoe, HEeyCTOWYNBOE, 0€3pa3TMIHOE PAaBHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTUYECKUE IMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIN KpPaH, peIIETYAaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAaKMUKyM.

HccnenoBanre yclIOBUM pPaBHOBECUS TBEPAOIO Ted, HMEIOLIErO0 OCh
BpAILCHHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

W3ydeHne ycTOWYUBOCTH TBEPAOTO TEJIA, UMEIOLIEr0 IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHukxe.

MMmnysibc MaTepuaabHON TOYKU, CUCTEMBI MaTEpUaIbHbIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

WMmyJibCc CHIIBI M1 N3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE BHXKEHUE.

MoMeHT umnynbca MaTrepualibHOW TOYKM. lIpeacraBimeHne o coxpaHeHUH
MOMEHTA UMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
npejcTaBieHUe padoThl CHIIBI.

MonHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHnManbHBIE W HENOTEHUMAJbHbIE CuUibl. [loTeHnumaneHas >Heprus.
[ToTenmnumanbHas >HEpPrus ynpyro nehopMupoBaHHOW TPyKuHBIL. [loTeHImanpHas
DHEPIus Tejla B OJHOPOJIHOM I'PaBUTALMOHHOM noJie. [loreHnumansHas sHeprus rena
B TPAaBUTALMOHHOM TMOJi€ OJHOPOAHOro mapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HEMMOTEHIMATBHBIX CHJI C ©3MEHEHHEM MEXaHHUUECKON SHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHyuM s MACATbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOM, (UTYPHOE KaTaHHWE Ha KOHbKAaX.

Hemoncmpauyuu.



3aKOH COXPAHEHUs UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

N3MepeHre MOIITHOCTH CHUJIBI.

M3MeHeHne 3HEprun Telia Mpy COBEPIICHUN PAOOTHI.

B3anmHble mNpeBpamieHus] KMHETHYECKOM WM IMOTECHUHAIBHOW JHEPruMl NpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUu Mpu CBOOOTHOM MaJICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenune nmmybca Tejia o TOpPMO3HOMY ITyTH.

W3mepenne CUiTbl TATH, CKOPOCTH MOJICITH DJIEKTPOMOOWIIS 1 MOIITHOCTH CHUITBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHHsS] UMITYJIbCA IIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KNHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHONW PHEPTUU TIPYKUHBI ¢ PabOTOM CHUJIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHUS TPHU JABIXKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipaasi pu3nka U TEpMOJIMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOI Meopu.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTn4Yeckor Tteopuu (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrxeHue. Xapakrep JBUKCHUS
M B3aMMOJCHCTBUS 4YacCTHUI] BEIIECTBA. Mojaenu CTPOEHHs Ta30B, KUIKOCTEU H
TBEPIBIX TET U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJieky (aromoB). KonnuecTBo BemiectBa. [loctosinnas ABoraapo.

TemnoBoe paBHOBecwe. TemmepaTypa u crmocoObl e€ usmepenus. Illkana
temneparyp Llenbcust.

Mogene uieanbHOTO ra3a B MOJEKYJIIPHO-KUHETUYECKON TEOPUU: YACTHIIBI
raza JBHKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomrOTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
WJeaJbHOM Tra3e C TIOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
MPEICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DSHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HICAIbHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOW SHEPrUel MOCTYyNaTEIbHOIO TEMIOBOIO IBUKEHUS €€ YACTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapoMmeTp, MOTyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpauyuu.



Mopenu nBuKeHns 4aCTHLl BELIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTsyKeHNE MOJIEKY L.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGnronenue u rcciiefoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanne 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiueid U X0JIOTHOM BOJOM.

W3yuyeHne H30TEpMUYECKOrO Mpounecca (PEKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJid
TEPMOAMHAMHUYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, OIIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hauwano TtepmoauHamMuku. (CamMoOnpoOW3BOJIBHAs — peJIaKCalUs
TEPMOAMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPaBHEHMI:
ypaBHeHHe MenneneeBa—Knanelpona U BeIpaKeHUE [JI1 BHYTPEHHEW SHEPIUM.
VY ci10BUSL IPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHUEHTPALMS YaCTHUL], BICOKHE
TEeMIEPATypbl. BeipaxkeHue Uil BHYTPEHHEW SHEPTUH OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MTPOLIECCHI.

DnemeHTapHas pabota B TepMoAMHAMUKe. Berancinenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel. KoHBekuus,
TEIUIONIPOBOAHOCTD, U3Ty4YECHHUE.

KommuecTtBo TtemnoTel. TemtoéMKOCTh Tena. YAenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEIECTBA. YpaBHeHUe Maiiepa. YIenbHas TeEIUIOTa CTrOpPaHUs
toruBa. Pacuér kommuecTtBa TemiIoThl mnpu Temonepenaye. Ilonarue o0
aanabaTHOM Tpolecce.

IlepBbIi 3aKOH TEPMOAMHAMUKHU. BHyTpeHHsAs1 2Heprus. KoinuecTBo TertoTsl
U paboTa Kak Mephl W3MEHEHHUS BHYTPEHHEH OJHEPruM TEPMOIMHAMHYECKOMN
CUCTEMBL.



BTopoii 3ak0H TepMOIMHAMUKH J1JIsl pABHOBECHBIX MTPOIIECCOB: Uepe3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJNHAMUYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AOCOJIIOTHAS TEMIIepaTypa.

BTopoi 3aK0OH TEpPMOIMHAMUKH 711 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTY OT 00JIee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITU!
(Knaysuyc). HeoOpaTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpunHIUIBL IecTBUS TEIIOBBIX MaruH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: XOJOAWIbHUK,
KOHJIUITMOHED, JU3CIbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYCHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3AIUsA «TEIJIOBBIX» OTXOJI0OB C
MCIIOJIB30BaHUEM TETUIOBOTO HACOCa, YTUIN3AIMS OMOOPTaHUUYECKOTO TOIIMBA JIJIst
BBIPAOOTKU «TETUIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nyumHoe orauso.

CpaBHeHUE yAEIbHBIX TETNIOEMKOCTEN BEILIECTB.

CriocoObl M3BMEHEHMSI BHYTPEHHEN YHEPTHUH.

UccnenoBanne agunabaTHOTO Ipoliecca.

KomnbroTepHbie MOJIEU TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

N3mepenne yaenbHOM TENI0EMKOCTH.

HccnenoBanne npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanne agunabaTHOTO Ipoliecca.

N3ydeHne B3aMMOCBSA3M DHEPTUH MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHIeHcanus. Micnapenue u kurenue. Y neapHas TerioTa
napooOpa3oBaHUsI.

HacelllieHHble W HEHAchIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIICHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTh OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPATypPhl KUIICHHS OT JABJICHUS B
KUJKOCTH.

BnaxxHocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubsie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctaimu3anus. YJeldbHas TEmIoTa IUIaBJICHUS.
CyOmumarnwsi.

Hedopmaruu TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nepopmariuii.



TennoBoe pacumMpeHne XKUIKOCTeH M TBEPABIX Tel, 00bEMHOE U JUHEITHOEe
pacumpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHWI YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[Tpeobpa3zoBanue 3HEeprun B (Pa3oBBIX MEPEXOAAX.

VYpaBHeHUE TEMIOBOTO OanaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. KodPhUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO )KUAKOCTH.
®opmyna Jlamnaca.

TexHn4ecknue yCTpOWCTBA W  TEXHOJIOTHUYECKHE TMPOLECCHL:  KHUIKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpauuu.

TerioBoe paclupeHue.

CBOMCTBA HACBIIICHHBIX TapOB.

Kunienune. Kunenue npy noHM>XEHHOM TABJICHUM.

N3Mepenune Cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OMnBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.

KanunnsapHsie siBIICHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.

CriocoObl M3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHuUs U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Buner negopmanuii.

Habmronenne manbix aedopmariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TEIIOTHI IUIABIICHUS JIbA.

MN3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITIOMEILECHUH.

N3mepenne ko3 huipeHTa IoBEpXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
MPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. DaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noine.

OnekTpu3aluss Tel W €€ MpOosBICHUS. OJEKTpUYecKnd 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHUKH, IHUAJIEKTPUKA H  IOJYHPOBOIHHKHU.
DJIeMEHTaPHBIN ANEKTPUUECKUH 3aps. 3aKOH COXPAaHEHUS dJIEKTPUUECKOTO 3apsi/ia.

BsaumopaeiictBue 3apsaoB. Touyeunslie 3apsaasl. 3akoH KynoHa.

Onektpudeckoe nose. Ero neiictBue Ha 3JIeKTPUUECKUE 3aPSIbI.



Hanpsok€anocts  anexTpuueckoro  moins.  [IpoOuenii  3apsan.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsl. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO TMMOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B DJJIEKTPOCTAaTHYECKOM IIOJIE.
[ToTeHman snekTpocraTnyeckoro noiid. CBsi3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMIT CynepHO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMEpHO 3apspkeHHON cdeprl. [lome
pPaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [losme paBHOMEpHO 3apsyKEHHOMN
OceCckOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM II0JIE. Y CJIOBUE PABHOBECHS 3aPAI0B.

JnsnexTpuku B AIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruyeckas
IIPOHULIAEMOCThH BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHIAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarensHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

JIBrxKeHne 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTophl, TeHepatop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3aPSIKEHHBIX IUIACTHUH.

Mopnens anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

YCTpOUCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHOW U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUAJIECKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaleHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOPa B SHEPTHIO
W3JIy4YEHUsl CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LEMH, COAEPKaIIe KOHAEHCATOP.



Pacnpenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuiia toka. [locTosiHHBIN TOK.

VYcnoBusl cymecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOUHMKH
toka. Hampsokenue U u DJ1C é.

3akoH Oma 111 ydacTKa 1enu.

DNEKTPUYECKOE COMTPOTHUBIIEHHE. 3aBUCUMOCTh CONPOTHBIIEHHS OJJTHOPOAHOTO
MPOBOJAHUKA OT €ro JJWHBI M IUIOIIAJIM TONEPEYHOTO CEUCHUS. Y IeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JleHua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TertoBas MOIIHOCTb, BbLAENsEMas Ha
pes3ucrope.

O/1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOUHHUKA TOKA. 3aKOH OMa 1151 TOJIHOU
(3aMKHYTO#) dJIEKTpUYECKOM Ienu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpPOMCTBA W TEXHOJOTHMYECKHUE MPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJICKTPUUECKOU SHEPTHUHU.

Jemoncmpayuu.

N3mepenre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA OT HAINpSKEHUS NI PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IO TONEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipsimoe uzmepenne DJC. KopoTkoe 3aMbikaHK€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIeHKa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco0bl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHIIUATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre CMEMAHHOIO COEIMHEHUS PEUCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKAa OT HANpPSKEHUS JIS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).



N3mepenune DJIC 1 BHYTPEHHETO COMPOTUBIICHUSI HCTOYHUKA TOKA.

Hccenenosanue 3aBucuMoctd DJ1C rabBaHMYECKOrO 3JEMEHTa OT BPEMEHHU
IIPY KOPOTKOM 3aMBIKaHUH.

HccenenoBanne pasHOCTH NOTEHIMAIOB MEXKy MOJIFOCAMUA UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIIN.

HccenenoBanne 3aBUCUMOCTH ITOJIE3HOM MOITHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznuunsix cpedax.

OnexkTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JIEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOoBOIHHKHY. CoOCcTBEeHHass W NpHUMECHass  MPOBOJUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DNEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtpoinn3. 3akoHbl Dapanes 1 3IEKTPOIn3a.

OnexkTpudyecknid TOK B ra3ax. (CaMOCTOATENBbHBI M HECAMOCTOATEIIBHBIN
paspsan. Paznmuuneie TUIIBEI CAaMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTPOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30pas3psaHble
JaMmIbl, 3JIEKTPOHHO-JIy4eBass TpyOKa, MOJYNPOBOJHUKOBbIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOAMO/], FaJIbBaHUKa, paMHUPOBAHUE MEJH, BBIIIJIaBKa
AIFOMHUHUSA, DIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBHUCHUMOCTh CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii paspsa M NpOBOJANMOCTb BO3yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HabGmronenne ammexTpoimsa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nvecKuil NPAKTHKYM.

Crioco0b! n3MepeHust PU3NUECKUX BETUUHH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
IU(QPOBBIX HU3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIbHBIC TOTPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEIUYHH.
OueHka rpaHul] NOrpenHOCTEN.



[IpoBeneHNE  KOCBEHHBIX W3MEPEHUH, MCCIEAOBAaHUNA  3aBUCHMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUEeHHYECKHH  HKCIEPHUMEHT,
nabopaTtopHbIe pabOTHI, TPAKTUKYM).

MexnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pu3zuku yriy0naéHHoro ypoBHs B 10 kiacce ocyecTBisieTcs
C YU€TOM COJEpXKaTEeIbHbIX MEXIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie NOHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nOo3HaHUA: SIBICHUE, Hay4YHBIH (akT, TUIIOTe3a, (PU3MYEecKas BEIWYUHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelnieHWEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runep6oosna, ux rpaduku U cBoiicTBa. TpuroHoMmerpuyeckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B KUBOW Mpupoae, Audpdy3usi, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAroUIEH Ccpeisl,
yTWIH3auus OWOOPraHMYECKOr0 TOIUIMBA JJIsi  BBIPAOOTKH «TEIJIOBOM» U
3JIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIWJUIAPHBIC SBJICHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEeHUE HAaHOMAaTepHUasiOB, TEIJIOBBIE CBOMCTBA
TBEPBIX TEN, KUIKOCTEH U Ta30B, KUJIKHE KPUCTAILIBI, IJEKTPUUECKUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJUTHYECKasl  JUCCOLMAIUs, TajlbBaHUKA, 3JIEKTPOHHAs
MUKPOCKOITHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLHU
(KpOHIUTENH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBUraTesIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIyYeHUs] COBPEMEHHBIX MAaTepualioB, B TOM YHCIE€ HaHOMAaTepUaJoB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIyTIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJbTATDBI
JInyHOCTHBIE pe3yabTaTbl OCBOCHHsS Yy4yeOHoro mnpeamera «Dusuka»
JOJKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTH 00YyYaroIMXCsl PyKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalWi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:
rpa’JAaHCKOI0 BOCIIUTAHMA:
¢ Cc(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIUU 00YUAIOIIErOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;
® [PUHATUE TPAAMIMOHHBIX OOLIEYEIOBEYECKUX TYMAHUCTHYECKUX H
JEMOKPATUYECKUX LIECHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JACATEIBHOCTDh B MHTEPECAX I'PAXKIAHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3ally;
e yMEHUE B3aUMOJEHUCTBOBaTH C  COIMAJIbHBIMA  HMHCTHUTYTaMU B
COOTBETCTBHUHM C UX (PYHKLIUSIMHU U HA3HAYEHUEM;
® TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.
NATPUHOTHYECKOT0 BOCTIMTAHMS:
¢ chopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;
® [[EHHOCTHOE€ OTHOLIEHHE K TIOCYJapCTBEHHBIM CHUMBOJAaM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3MKU U TEXHUKE.
JAYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHUS:
¢ c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;
® CIOCOOHOCThH OIICHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBbI U LIEHHOCTH, B TOM
YHCIIE B IEATEILHOCTH YUEHOTO;
® 0CO3HaHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOTO OYAyIIETO.
3CTETHYECKOr0 BOCIIUTAHMA:
® DOCTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYAsd JCTETHKY HAyYHOIrO
TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUSA:
® UHTEpEeC K Pa3inyHbIM chepam NpoPecCUOHANbHON IEATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (U3UKOHN U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynymiel mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC
IUIaHbL;



TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO ¥ CaMOOOPa30BaHUIO B 00JIaCTH
(U3UKK HAa TPOTSHKCHUU BCEH KHU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPY’KAIOIICH Cpele Ha
OCHOBE 3HaHUS L€ yCTOMYUBOrO pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHre OmbITa ACATEIBHOCTH SKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B TIPOIIECCE
U3YUCHUS] (PUBUKK OCYLIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATEIIbHOCTh MHANBUIYATIBLHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
Bba3oBble 1oruyeckue aeiicTBUNA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh H  aKTyallU3UpOBaTh MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh TN ACATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
JOCTHIKEHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIONTUXCS
MaTepHaIbHBIX U HEMAaTePUATIBLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATCIBHOCTH, OIIEHUBATh COOTBETCTBHE
PE3yIBTATOB IEJISIM, OIIEHUBATh PUCKH ITOCIICICTBHH JICITCIILHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSAX PEabHOTO,
BUPTYAJIBHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnlie uccienoBarejbcKe 1eCTBUSA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU M METOJaMHU
buznyeckoil HayKu;

BJIAJICTh ~ HAaBBIKAMH  Y4eOHO-MCCIICOBATEIIbCKONM M MPOEKTHOM
NESTeNbHOCTH B 00JacTH (PU3HKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIICHHs 3a1a4 (PH3HYECKOTO
COoZiep KaHUsI, MPUMEHEHUIO Pa3IINYHBIX METO/IOB TIO3HAHMUS,

BJIAJIETh BUJAMH JEATEIBHOCTH [0 IMOJyYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIPETANU, TPe0oOPa30BaHUI0 U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX



CUTyalusiX, B TOM YHUCJI€ MPH CO3JAaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHHusd, HaXOAUTh AapryMEHTBl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
pelieHus;

aHAJTM3UPOBATh IMOJNYyYEHHBIE B XOJE pEIIeHHs 3aJadyd pe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIHHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYI0 00JacTh
KHU3HECSITSIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 001acTel;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOIYCKAIOIINE albTePHATUBHBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMU NOJTyueHUs! UHPOopMau (U3HYECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CAaMOCTOSITEJIBHO OCYILECTBIIATH IOHUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHPOPMALUU Pa3TUYHBIX
BUJIOB U (DOpM TMPEACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CPEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady € CoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHns, NPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMarax c
y4€TOM Ha3HauyeHus HMHGOpMAIMM U UEJNEeBOM ayAuTOpPUH, BbIOUpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyATU3ALIH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

OCYIIECTBIISITh OOIICHWE Ha ypokax (U3UKH HW BO BHEYPOUYHOUH
JeSITEIIbHOCTH;

pacrmo3HaBaTh MPEINOCHUIKM KOH(DIWUKTHBIX CHTyalliii W CMsr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MMOHUMATh W UCITOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
padoThI;



BbIOMpaTh TEMATHUKYy U METOJbI COBMECTHBIX ACHCTBHI C yu€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh ILI€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTMIKEHHIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacpeenaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/I1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOr0 y4YaCTHHKAa KOMAHJIbI B
OOIIMIA pe3yNIbTaT MO pPa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTb HOBbIE IIPOEKThI, OLIEHWBATh WJEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMUYECKOE IOBEIECHUE B Pa3IUYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1elicCTBUS
Camoopranusauus:

CaMOCTOATENLHO OCYIIIECTBIIATH TO3HABATEILHYIO JICSITEIIBHOCT B 00J1aCTH
(bU3UKK U aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3aJ1aUH;

CaMOCTOSATEIILHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX
3a/a4, IJIaH BBITIOJHEHUS MPaKTUYECKOH pabOThI ¢ YUYETOM HMEIOITHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OIIEHKY HOBBIM CHTYAIIHSIM;

pacHIMpsITh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh PUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BATENbHBIA U KYJIbTYPHBIN
YPOBCHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CHUTYAIUM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIIQJICTh HAaBBIKAMHM I1I03HABATCIBPHOM peduieKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JIECTBUM M MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh MPUEMBI peICKCHH JISl OIIEHKU CUTYaIINH, BHIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUSA IO HX
CHUIKECHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHl JPYIMX IPU aHAIU3E PE3yIbTATOB
JIEATEIILHOCTH;



® TPUHUMATH CeOsl, MTOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;
® MPUHUMATh MOTHBBl M apryMEHTHl JAPYIMX TNpH aHAIU3€ pPe3yIbTaToB
NeSITeTbHOCTH;
® MpuU3HABaTh CBOE MMPABO U MPABO JAPYTUX HA OMIMOKH.
B mporiecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI 10
¢usuke [ YpPOBHS CpeAHEero o0mero oO0pa3oBaHUs Yy OOyYaroIMxcs

COBEPILIEHCTBYETCS IMOITUOHATBHBIH WUHTEJUICKT, TPe/IIoIararonmi
c(OpPMUPOBAHHOCTD:
® CaMOCO3HaHHs,  BKIIOYAIONIETO  CHOCOOHOCTh  IMOHMMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;
® CaMOpETYJMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
AMOIMOHAJILHBIM M3MEHEHUSIM U MPOSIBIATH TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;
® BHYTPEHHEH MOTHBALUM, BKIIOYAIOMIEH CTPEMIICHHE K JIOCTUKEHUIO LIEJIH
U yCIEeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JNEHCTBOBATh, UCXOMS U3
CBOHX BO3MO>KHOCTEH;
® OMIIATUH, BKJIIOYAIOLWIEH CIIOCOOHOCTh MOHHUMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JPYTUX, YUYWUTHIBaTh €ro TMpPHU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;
® COIMATbHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTH  BBICTPAMBATh
OTHOIIEHUSI C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBISITH WHTEPEC U
paspemiath KOH(MIUKTHI.
IHNPEAMETHBIE PE3YJIBTATHI
K xoHity oOyuenusi B 10 knacce npeqMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
® [IOHMMaTh pOJb (U3UKH B  OKOHOMHYECKOM, TEXHOJIOTHYECKOM,
OKOJIOTUYECKON, COIMAIBHOW ¥ JOTHYECKOM cdepax IesTeIbHOCTH
4eJioBeKa, POJjib U MECTO (DPM3UKU B COBPEMEHHON HAay4YHOU KapTHHE MUPA,
3HAUEHHUE OINUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOH TEOpUHM —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (HU3UYECKOM TEOPHH B
dbopMHUpOBaHUY TTPEACTABICHHUHN O (PU3UIECKON KapTHHE MHPA;
® pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOIENEeH (U3HUECKHUX TeJl U MPOIIECCOB
(sB7eHMI): MHepIMalbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TENo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBUXKEHUE, CBOOOIHOE TaJIeHHE,
abcomoTHO yripyras jaedopmMaiusi, aOCOMIOTHO YNPYyroe W aOCOFOTHO
HEYIPYyroe CTOJIKHOBEHMS, MOJIeNIM Ta3a, KUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOr0) TeNa, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE MOJIE;



® paznuyaTh yCNOBHsS (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, IOHMMAaTh BCEOOIIMH XapakTep (pyHAAMEHTaJIbHBIX 3aKOHOB U
OTrPaHU4YEHHOCTD MCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;

® aHAIM3MPOBaTh M OOBSCHATH MEXAHMYECKHE IIPOLIECCH M  SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIDKEHUS, (OpPMYIJIbI KHHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, npeoOpa3zoBanusa [amumes Uit CKOPOCTH M IMEepeMElICHUS,
3akoHbl HpIOTOHA, mNpUHOKII ~ OTHOCUTENBHOCTH [ 'anmuies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAaHEHUS MMITYJIbCa U MEXAaHUYECKOU
SHEpPruH, CBsI3b PabOThl CHJIBI C M3MEHEHHEM MEXaHMYECKON JHEpruu,
YCIOBHSI pPABHOBECHS TBEPAOrO Teia), MPU OSTOM HUCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKuX 3aKOHOB: IMpeoOpa3zoBaHMi ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHMs HMILYJIbCA U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

® AHAJIU3UPOBATh U OOBACHSATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (PUBHKK U
TEPMOAMHAMMKHU (CBSI3b  JIaBJICHUS HWACAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW DHEpPruer TEIIOBOIO JBMKEHHUS M KOHLEHTpALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEW KHUHETHYECKOU
DHEPIrUEN TEMIOBOTO ABWKEHHS €T0 YaCTHI, CBS3b JABJICHUS UACATbHOTO
raza C KOHLEHTpAallMEN MOJIEKYJl M €ro TEeMIEpaTypol, YpaBHEHUE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXPAaHEHHUsl PHEPTUM B TEIUIOBBIX Ipoleccax), IPU 3TOM HCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHusI MeHneneeBa—Knaneipona;

® aHAIM3UPOBaTh M OOBACHATH OJJIEKTPUUYECKUE SIBICHHUS, HCHOJb3YS
OCHOBHBIE TOJIOXKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, IOTEHIUAJIBHOCTD
AIIEKTPOCTATUYECKOTO TMOJIA, NPUHLHUII CYNEPHO3ULUN DIEKTPUYECKUX
MOJIEN, TP ATOM YyKa3blBas yCJIOBUsS NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOLIEHHWS: 3aKOHbI OMa I ydacTka
LENA W JUI1 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH [[xoynsa—JleHna,
npasuia Kupxroda, 3akonsr @apajes A 21€KTPoIn3a);

® ONUCHIBaTh (PUBMYECKHE MPOIECChl U SIBJICHUSA, HUCIOJIb3Yysl BEJIUYUHBI:
IIEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEII, CHJIA,
MOMEHT CHUJIBL, JaBJICHUE, TOTCHI[MAJIbHAS YHEPT UL, KHHETUYECKast SJHEPI s,
MEXaHUY€eCKasl 3HEprusi, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
Cuja TSDKECTH, CHila YOPYrOCTH, CHJIA TPEHMsS, MOLIHOCTb, JHEprus
B3aMMOZeHCTBUS Tena ¢ 3eMiEil BOIHM3U €€ MOBEPXHOCTH, SHEPTUs YIIPYTron
nedopManuy MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCONIOTHASI TEMIIEpaTypa



Tena, paboTa B TEPMOJWHAMHKE, BHYTPCHHSISI DHEPTUS HICATHLHOTO
OJIHOATOMHOTI'0 T'a3a, paboTa HeaJbHOI0 ra3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI uaeanpHOro TEIJIOBOIO JBUTATENS;, SJEKTPUUECKOE TOJIe,
HaMpsHKEHHOCTh AJEKTPUUYECKOTO MOJIsA, HAMPSHKEHHOCTD MOJII TOYEYHOTO
3apsiia WM 3apsHKEHHOTO 1Iapa B BaKyyMe M B JIUAJICKTPUKE, MTOTEHIIHAI
AIIEKTPOCTATUYECKOTO TOJIs, Pa3HOCTh MOTEHIIMATIOB, JJEKTPOBIKYIIAS
cuja, Cujia TOKa, HaIlpsHKEHHE, MOIITHOCTh TOKa, DJIEKTpUYECKast EMKOCTh
IJIOCKOTO  KOHJIGHCATOpa,  CONPOTHUBICHME  y4yacTKa  Lenu ¢
MOCJIEA0BATEIbHBIM U MapaJlICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS
ANEKTPUUYECKOTO TMOJII KOHACHCATOPA;

OOBSCHATH  OCOOGHHOCTH  MPOTEKaHWUS  (U3UYECKUX  SBJICHMM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHE 4YAaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBIDKEHHE, nU(PQy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAILIU3AIsl, HAPaBICHHOCTh
TeIIonepeaayu, JAEKTpU3alrs Tel, SKBUMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYHHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHU, IPU 3ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJYYEHHOM  3aBUCHMOCTH
¢u3MUecKuX BEIMYMH B BHUAE TIpadukoB ¢ YYETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHUM, JeaTh  BBIBOJBI IO  pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIC M3MEPEHHS (U3MYECKUX BEIUYMUH, TPU HTOM
BBIOMpPATh ONTHUMAJIBHBIA METOJIT M3MEPEHUs, OLIEHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYYEHHbIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyCe€ MPEHJIOKEHHOU
TUTIOTE3bL;

COOJTI0IaTh MpaBmIIa 6€30MacHOTO TPY/la PU TPOBEICHUN UCCIICIOBAHUN B
paMKax  y4yeOHOro  O3KCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
HCCJIE0BATEIILCKOM W TIPOEKTHOM JEATEIBHOCTU C HCIOJIb30BAHUEM
U3MEpPUTENLHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyA0BaHUS;

peliaTh pacy€THBIE 3aJjadd C SBHO 3aJJaHHOW W HESBHO 3aJaHHOM
(bu3MYecKoil MOJENbI0: Ha OCHOBAaHWM aHAIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (HU3MUECKOH MOJCIM, OTBEYaromed TpeOOBaHMAM 3aJadH,
MIPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TTOCTYJIAThl PU3UIECKUX
TEOpUH TPHU HUCIOJIB30BAHUU MaTeMaTHYECKUX METOJIOB pEIIeHHUs 3ajad,
MPOBOAUTH Pacuy€Thl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pEe3yJbTaThl U KOPPEKTUPOBATH METOJIbI PEMICHUSI C YUYETOM IMOJYYEHHBIX
pE3yJbTATOB;



pemarb KadeCTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM W3
pa3HBIX pa3zeioB Kypca GU3MKH, a TaKKe UHTErpalluy 3HaAaHUM U3 Ipyrux
IPEIMETOB €CTECTBEHHO-HAYYHOIO0 IMKJIA: BBICTPAUBATh JIOTMUYECKYIO
LENOYKY pacCyKJICHUI ¢ OOPON Ha N3yUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIUIIOB Pa0OTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
HO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUH O pallMOHAILHOM
IIPUPOAOIIOIB30BAaHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHXKECHHM
HAyKd W TEXHOJOTMW JUIsl JaJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00IIIeCTBA;

NPUMEHSATh Pa3iuyHble CIOCOObl paboOThl ¢ MHPOpMaLUEH (PU3UYECKOTO
COJIEp)KaHUsI C MCIOJb30BAaHHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEAbsBICHUS Y4YEOHOH u
HAy4HO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIMU
uH(poOpMaUK, MOJTYYEHHON W3 pPa3IUYHbIX HCTOYHHKOB, KPUTHYECKHU
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHQOpMalMI0 M  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJll3a UCTOYHUKA MH(OpMaLUY;

MPOSIBIISITH OpraHu3alMOHHbIE U MO03HABATEIbHbIE yMEHUs
CaMOCTOSATENbHOTO MPUOOPETEHHSI HOBBIX 3HAHUI B MTPOLIECCE BHITTOJIHEHUS
MPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyMIE C HCIOJHEHHWEM pAa3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYMIbI, PAMOHATIBFHO PACTIPEACIATh ACATEIbHOCTD
B HECTAHJAPTHBIX CUTYaLMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXIOro W3
YYaCTHUKOB T'PYNIIbI B pEHIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymiel npodecCuoHanbHOU AESTENbHOCTH IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POdUIIS.
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KosaunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbnusie IIpakrnyeckue oOpa3oBaTe/IbHbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
BBoaubiii uncrpykrax. dusnka —
1 dbyHIaMeHTaIbHAS HayKa O 1 02.09 Bubmiorexa LIOK
HIaMCHTaNIbHAs H .
YHA Y https://m.edsoo.ru/1beef346
pupojie
, Hayunsrii MmeTont HOBH&P(I;I}I u . 0100 BuGmmorexa LOK
METO/IbI UCCIIEeIOBAHUS (PUZUUECKUX .
8 . A https://m.edsoo.ru/3a7fde29
SBIICHUI
. OKCHEpUMEHT U Teopfls{ g rporecce . 1109 BuGnorexa LIOK
no3HaHus npuposl. Habmonenue u .
PHPOA A https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pU3uKe
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 07.09 bubnuorexa [JOK
BEJIMINH ' https://m.edsoo.ru/ca2def03
i A06coeJHOT(1){:;1 u ;)leozmevnma;{ , 15,06 BuGmorexa OK
MOTPEITHOCTH U3MEPEHUI .
P P https://m.edsoo.ru/7f18fda3
(UBUYECKUX BEITHYUH
MonenupoBanue B ¢puzuke. Poib u
6 | componmmot meyonot s |1 jogg  BrbmorerallOK
p y . P ' https://m.edsoo.ru/eabbded1
MHpa, B IPAKTUIECKOMN
NeATeIFHOCTH JIFOAeH
MexaHnuyeckoe ABUKEHUE.
7 81;10{2?1:[1:;1?;:3;; MEXaHUYECKOT0 1 11.09 bubmorexa LIOK
' https://m.edsoo.ru/e9a52f02
newkenus. [Ipsmast u oOpatHas
3a/1a4u MEXaHUKH
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Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IIPOCKIUU HA OCH

bu6mmoreka [IOK

LlenTpocTpeMUTENBHOE U TTOTHOE
ycKopeHue. Pemenune 3anay.
[ToarotroBka Kk KOHTPOJILHOU paboTe

8 T . 11.09
KOOPAHUHAT. 7 packTOpiA https://m.edsoo.ru/30a108a5
ITepememienue. Cxkopocts. Ux
MPOEKIIMU HA OCU KOOpAHHAT
PaBHOMEpHOE ITPAMOJIMHENHOE
nBkenue. ['papuueckoe onucanue bubmumoreka [IOK

9 . 14.09
PaBHOMEPHOTO IMPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHuii u 15.09 bubnmoreka [JOK
ckopocteil. Pemenue 3amau ' https://m.edso00.ru/761d18aa
HepaBHOMepHOE JBHKEHUE.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. 16.09 bubnnorexa [HOK
[MpsiMOMHENRHOE IBHXKEHHUE C ' https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM yCKOPEHHUEM
r

i | b

P 8 ' https://m.edsoo.ru/b7560bbf
MIOCTOSTHHBIM YCKOPEHHUEM
CBobosHoe nmasieHue. Y CKopeHue
CBOOOJTHOTO TaJIcHUs. 3aBUCHUMOCTh bubmuorexa [JOK

13 18.09
KOOPJIMHAT, CKOPOCTH, YCKOPSHHSI https://m.edsoo.ru/f738109c
OT BpEMEHH U UX TpaPuKu
JIBukeHue Tena, OpOIIEHHOTO MO/ bubnnoreka [JOK

14 21.09
YTJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuHelHoe 1BUXEHUE.

JIBM>KEHUE 10 OKPYKHOCTH.
VYrioBas v INHEWHAs] CKOPOCTb.
bu6 OK
15 [Tepuon u yacTora. 22.09 nommorexa 11

https://m.edso0.ru/33196fbe
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KonTtponbHas pabora o Teme

bubmuoreka [JOK

16 "KunemaTuka" 23.09 https://m.edsoo.ru/1242f32e
ITepBbrIif 3akoH HproTOHA.
MuepuuanbHbIe CUCTEMBI OTCUETA.
17 HpI/Ii]I-_III/IH OTHOCHUTEIBHOCTHU 25.09 bubmorexa HOK
https://m.edsoo.ru/5a9e4a64
lNanunes. HennepuuanbHble
CHUCTEMBI OTCUETA
18 Cuita. PaBHOIHCTBYIOIIIAS CHJIA. 9509 bubnmoreka [JOK
Bropoii 3akon Hetotona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiictue Ten. Tperuit 98.09 bu6mmoreka [IOK
3akoH Herotona https://m.edso00.ru/57dba505
ITpuHIMIT CynepO3UIIUM CHUJL.
20 P:me}IIIHe 323;Laqua HpI:/IMeHeHI/Ie 29.09 bubmorexa [JOK
https://m.edso0.ru/bdf997fb
3aKkoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTCHHUSI.
21 3KBI/IBaJI€HTIfOCTI) IPaBHTAIMOHHON 30.09 bubmorexa [JOK
. https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MacChl
29 Cuiia TSKeCTH U yCKOPEHUE 02.10 bubnnoreka [JOK
CBOOOIHOTO MagECHUS https://m.eds00.ru/22757f26
JIBmkeHrne HeOECHBIX Te M MX
MCKYCCTBEHHBIX CITyTHUKOB. bubmuorexa [JOK
23 02.10
[epBast KocMHU4ecKasi CKOPOCTb. https://m.edsoo.ru/11abfa0a
3axons!l Kemuepa
24 Cwuia ynpyroctu. 3akon ['yka. Bec 05.10 bubnuoteka [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cwita tpenus. [Ipupona v BuaBI cun BuGmorexa LIOK
25 gj:f’;qgf:;‘i‘;ﬁf AHAROCTIH I 06.10 https://m.eds00.ru/1fa86499
https://m.eds00.ru/2cb29676
COTIPOTHBIICHHUSI CPEIIBI
26 HaBnenue. I 'napocrarnueckoe 07.10 bubmuorexa [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

AOGCOIOTHO TBEPIIOE TEIIO. bubmuorexa [IOK
27 [TocTynarenbHOE U BpalaTeabHOE 09.10 bubnuoreka [IOK
JBH)KEHUE TBEPIOTO TEIa https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH 09.10 bubmuorexa [JOK
BpareHus. [1nedo cuiisl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LleHTp TsxecTn bubnuorexa [JOK
29 12.10
Terna. Y CIoBUS paBHOBECHS https://m.edsoo.ru/9aa79a7d
TBEpPAOTo Tesa. Buasl paBHOBECUS
Penrenue 3anay Ha paBHOBECHE bu6mmoreka [IOK
30 13.10
TBEPJOTO Tella https://m.edsoo.ru/dclcaacO
KonTtponpsHast pabora o Teme
31 "I[I/IHI;MHKa. CI;aTHKa TBEP/IOTO 14.10 Bubmiorexa LIOK
| https://m.edso0.ru/9f5a574c
Tena
HNMnynec MaTepuanbHOU TOYKH,
CHCTEMBI MAaTEPHAIIbHBIX TOYEK.
32 Lentp macc CIfCTeMI)I 16.10 Bubmiorexa LIOK
https://m.edsoo.ru/4bb8294b
MaTepHaIbHBIX TOUEK. Teopema o
JBY)KEHUH LIEHTPa Macc
Nmnynbe cuibl 1 M3MEHEHNE
33 HMH;IJH)ca Tena. 3aKOH COXPaHEHHS 16.10 Brbmiorexa LIOK
https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTHBHOE TBMKEHUE
MoMeHT uMIlybca MaTepUaIbHON
34 touku. [Ipencrasnenue o 1910 bubnnoreka [JOK
COXpaHEHHH MOMEHTA UMITYJIbCa B https://m.edso0.ru/d6532eb9
[EHTPATBHBIX TTOJISIX
bubmuoreka [JOK
35 Pemenue 3agau 00 uMmymbce Tena 20.10 httos://m.edso0.ru/f7706d63
36 PaGora cunel Ha MaJioM | Ha 91.10 bu6mmorexa [IOK

KOHCYHOM IICPECMCUICHUH.

https://m.eds00.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

I'paduueckoe npencraBneHue
paboThI CHIIBL. MOIITHOCTh CHIIBI

Kunernueckas sueprus. Teopema

bubmuoreka [JOK

37 00 M3MEHEeHUN KI/IHeTI/I‘;IGCKOI/I 02.11 https://m.eds0o.ru/9a5e2e74
HHEPrUM MaTEepPHaJIbHON TOUKHU
ITorennuansHeIe U

38 HENOTEHIMAIbHEIE CUJIBI. 03.11 bu6mmoreka [IOK
[MorenunansHas 3ueprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbst KOcMUYECKasi CKOPOCTb.
CBs13b pabOTHI HETTOTEHIIMAIBHBIX

39 CHJI C UI3BMEHEHHUEM MEXaHUYCCKOU 04.11 bubmuorexa [JOK
OHEPrHH CHCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXPAHEHUS MEXAHUYECKOMN
SHEPrUuu
VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

40 bepuymnu st HﬂiaanOI‘/’I 06.11 bubmorexa LIOK

https://m.edso0.ru/f30f43b6

JKHUAKOCTH. IloaroTroBka
KOHTPOJIbHOM pabore

41 KonrtponbHas pabora no reme 06.11 bubnuoreka [IOK
"3aKOHbBI COXpAaHEHHUS B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PazButne npeacrasieHuit o

42 npupoze TemioTsl. OCHOBHBIE 09.11 bubnuoreka [IOK
nonoxenus MKT. luddysus. https://m.edsoo.ru/b0a4445f
BbpoyHoBCcKkoe 1BUKEHNE
CtpoeHue ra3o00pa3HbIX, KUIKUX

43 Y TBEPABIX TEII. XapakTep 10.11 bubnnorexka [JOK

JBIKEHUS U B3aUMOOCHCTBUS
JacTul BEIICCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKY

bubmuorexa [JOK

44 (aromoB). KonnuecTBo BeliecTsa. 11.11 https://m.eds0o.ru/c5h72ab7
[TocrosinHast ABorazipo
45 Temneparypa. TemioBoe 13.11 bubnmoreka [JOK
paBHoBecue. [Ikana [enbcus https://m.eds00.ru/0070d493
Pemienue 3amgad o ctpoeHuu bu6mmoreka [IOK
46 13.11
BEIIIECTBA M TEMIIEPAType https://m.edsoo.ru/1531aba5
. bubnuorexa LIOK
47 W neanbupiii ra3. I'a30BbIe 3aKOHEI 16.11 httos://m.edso0.ru/1deb2367
48 VYpaBuenne Menneneena- 1711 bubnuorexa [JOK
Knaneiipona. Perienue 3amau https://m.edso0.ru/8d12c328
49 AOcomioTHas TemnepaTtypa. 3akoH 18.11 bubnnoreka [JOK
JlaneToHa ' https://m.edsoo.ru/14e02d1f
H3onpornecchl B uieabHOM rase ¢
50 HOCT(iIHHHBIM KOHI?‘IGCTBOM 20.11 Bubnuorexa LIOK
https://m.eds00.ru/68878d51
BeIleCTBa
I'padnueckoe npeacTaBieHne
51 Hfog)poueccom EBiTepMa n3o0xopa 20.11 bubnuorexa LIOK
’ ’ https://m.eds00.ru/1344327b
n3zobapa
bu6nmoreka [JOK
52 Ocnosrioe ypasretie MKT 2311 https://m.edso0o.ru/c8094721
53 Pewenue 3amau o npoueccax B 2411 bubnuoreka [IOK
HAICILHOM Ta3e https://m.edso0.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeaHel KHHETHYCCKON SHEPruei 25.11 https://m.edsoo.ru/c38af875
MOCTYNaTEeNbHOTO TETJIOBOTO
JBUKEHUS €€ YacTHUII
55 O00011eHre U CUCTEMATU3 AL 97 11 bu6mmoreka [IOK

3ganni o teme "Ocuossl MKT"

https://m.edso0.ru/09d12fd8
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KonTtponbHas pabora o Teme

bubmuoreka [JOK

% "OcHoBel MKT" 2111 https://m.edsoo.ru/13adad59
TepmoanHamMuueckas cucTema.
3aaHue BHEMHUX ycinoBui i T/1
cucteMbl. BHenHue u BHyTpeHHUE
o7 napametpsl. [TapameTpsl }'}IIE 30.11 bubmiorexa LIOK
https://m.edsoo.ru/5f8d38a3
CHCTEMBI KaK CPEIHUE 3HAUECHUS
BEJIMYMH, ONKCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOJUHAMHUKH.
58 Camonpou3BoJIbHas pelaKcalus 01.12 bubnuorexa [JOK
T/1 cucteMsl K TEIUIOBOMY https://m.edso0.ru/8ec512f0
PaBHOBECHIO
Mojenp uieanpHOro ra3a B
59 Tepffloz[HH):MHKe. VYemoBus 02.12 bubmorexa [JOK
- https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOU MOJIEIIN
Ypasaenne Menjeneesa-
60 KianeﬁpOHa " Blipamelme JUTS 04.12 bubmorexa IOK
. https://m.edsoo.ru/bal178d0
BHYTpPEHHEHN dHEPTUU
Beipaxxenue 11 BHyTpeHHEN
JSHEPIrUU OJJHOATOMHOIO
61 H;[GI:UILHOFI([) rasa. 04.12 bubmorexa HOK
https://m.edsoo.ru/ac5cacl5
KBazucraruueckue n
HECTATUYECKHUE TTPOLIECCHI
DnemeHTapHasi paboTa B
TepMOJMHAMUKE. Boruucnenue bubmuorexa [JOK
62 07.12
paboThI 1o rpaduKy mnporecca Ha https://m.edso0.ru/741d5738
pV-auarpamme
63 Temonepenayda kak crnocod 08.12 bubmuorexa [JOK

W3MEHEHUs] BHYTPEHHEN dHEprun

https://m.edsoo0.ru/3d734561
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TJ1 cucremsl 6€3 coBepIIeHUs
paboThI

KOHBCKHI/IH, TEIJIOIIPOBOJHOCTD,

bu6mmoreka [IOK

o4 U3y UCHUE 09.12 https://m.edso0.ru/157b54cd
KonnuecTBo TEmaoThI.
TernmoéMKkocTh Tena. Y aenbHas u
65 MOJISIpHAsI TCHJ‘IOéMKOCfI/I BeEIIECTBA. 11.12 bubmmorexa [JOK
https://m.edsoo.ru/7ba67355
VenbHast TEII0Ta CropaHus
TOIIMBA
66 Pacuér konnuecTBa TEMIOTHI MTPU 11.12 bubnnoreka [JOK
TEILTONEepe1aue https://m.edsoo.ru/1db5ad4e
67 [TonsiTie 00 amuabaTHOM mporiecce. 14.12 bubnuorexa [JOK
[lepBbIii 3aKOH TEPMOTUHAMUKHI https://m.edso0.ru/d8098824
KonnuecTBo TermioTel u paboTa Kak
68 Mepbl U3MEHEHUS BHYTp:HHefI 15.12 Bubmiorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
Bropoii 3akoH TepMOAMHAMUKH TSI
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX 16.12 bubnnoreka [JOK
nporieccoB. Heobpatumocth https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MPOIIECCOB
70 IIprHIMITBI AEUCTBUS TEIIIOBBIX 18.12 bu6nmoreka [JOK
marmH. KITJ] https://m.edsoo.ru/2e945513
71 MakcumansHoe 3nadenue KIT/I. 18.12 bubnuoteka [JOK
[uxn Kapuo https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
& Pemere sanas 2112 https://m.edsoo.ru/b3efalsh
DKOJIOTUYECKUE aCIEKThI
73 MCIIOJIb30BaHUS TETUIOBBIX 99 12 bubnmoreka [JOK

nsurareneil. TennoBoe 3arps3HeHne
OKPYXaroIIeH Cpeabl

https://m.edsoo0.ru/9867aaa7
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bubmuoreka [JOK

74 P 23.12
cHieHie sanad https://m.edso0.ru/c8c70432
0606
g | e e— prp | Bk
oA ' ' https://m.eds00.ru/28d62b3f
TerutoBble MalIUHBI
K 0
| e s o wrp | Bk
P H" ' ' https://m.eds00.ru/1b6e26¢5
MAaIIHHbI
I1 § .
| Ry e nip Do Ox
P s ' https://m.edso0.ru/6f8e6777
TEII0Ta MapooOpPa30BaHUS
Haceimmennsie 1 HEHACHITIICHHBIS
napel. KauecTBeHHAst 3aBUCUMOCTh
IUIOTHOCTH U IaBIICHUS
HACBILIEHHOTO Mapa OT bubnnoreka [JOK
78 29.12
TEMITEPATYPbl, UX HE3aBUCHMOCTh https://m.edsoo.ru/f5¢17d02
0T 00bEMa HACBHIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPaTyphbI
KHIICHUS OT JABJICHUS B XKUJIKOCTH
79 Bnaxxnocts Bo3ayxa. AGContoTHas 30.12 bubnuoreka [IOK
Y OTHOCHUTEJIbHAS BIAKHOCTh ' https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 P 11.01
CHHICHHE salad https://m.edso0.ru/18e95ff3
5| anopdme roa. Asmsorpons ;pgy  PBrbmorerallOK
P ' R ' https://m.edso0.ru/20a88a03
CBOWCTB KPHCTAIIJIOB
P — ;agr  Bnmorers LOK
! ' ' https://m.edsoo.ru/6ee91e9f
CyOnumarnus
83 Hedopmaruu TBEpIOTO TENA. 15.01 bubnuorexa [IOK

PactsoxeHue u cxxarue. CI[BI/IF.

https://m.edsoo.ru/dalaab10
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Monyns FOHnra. Ilpenen ynpyrux
nedopMmaruit

TermoBoe pacumpeHue KuaKoCTen
Y TBEPABIX TeJl. AHFAPMOHU3M

bubmuorexa [JOK

84 TEIIOBBIX KOJICOaHUI YaCTHI] 15.01 https://m.edsoo.ru/7ba5edf2
BEIIIECTBA
85 [IpeoOpa3zoBanue SHEPTUH B 18.01 bubnuorexa [JOK
(ha30BbIX MEpexoaax https://m.edsoo.ru/97a0672f
bu6mmoreka [IOK
86 YpaBHeHue TerIoBoro 6agaHca 19.01 https://m.edsoo.ru/ab1521fh
bu6mmoreka [IOK
87 Pemetirte sazas 20.01 https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.
Kanunnspueie siBnenus. JlaBiaenue bubmuorexa [JOK
88 . 22.01
T10/] NICKPUBJICHHOH ITOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
)kunkoctu. Popmyiia Jlammaca
O000I11IeHNE U CUCTEMATU3AIUS
89 3HaHUM N0 TeMe "ArperaTHble 99 01 bubnnoreka [JOK
cocrosinus Beriecta. ®a3oBbie https://m.edso00.ru/0b52575c¢
nepexopl"
KoHTponbHas pabora 1o Teme
90 "AFp:FaTHLIe (I?OCTO}IHI/I}I BEIIIECTBA. 25.01 bubmorexa HOK
https://m.edso0.ru/7dc2a739
®dazoBble Iepexoan"”
DneKkTpu3anus Ten u eé
MIPOSIBICHUS. DICKTPUUCCKUM
91 3211)p511:[. JlBa Bua 3J'I:KTpI/I‘-IeCKI/IX 26.01 bubmorexa HOK
https://m.edsoo.ru/1aff445f
3apsnoB. IIpoBoaHuKY,
JTUDIIEKTPUKU U TIOTYTIPOBOTHUKH
DJIEMEHTapHBIN JIEKTPUYECKUN
92 3apsid. 3aKOH COXpaHEHUs 27.01 bubamorexa IOK

SJICKTPUYCCKOTO 3apsaaa

https://m.edsoo.ru/f49afd24
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BzaumopeiicTBue 3apsa0B.

bubmuoreka [JOK

93 Toueunsie 3apspl. 3akon KynoHa 29.01 https://m.edso0.ru/445b7746
bu6mmoreka [IOK
94 Penrenue 3amau 29.01 https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onekrpuyeckoe moje. Ero
95 z[eﬁcnfl/le Ha DJICKTPUYECKUE 01.02 bubmmorexa LIOK
https://m.edsoo.ru/05c6bfal
3apsibl
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
o, IpoOubii 3apsaa. Jlnauu
96 Hanp;m(gHHOCTH anilipﬂqecxoro 02.02 bubmorexa LIOK
https://m.edso0.ru/3dac6957
noJist. OJTHOPOTHOE IIEKTPUUYECKOE
moJie
IToTeHIMaILHOCTD
97 3JIEKTPOCTATHYECKOTO TIOJIA. 03.02 bu6mmoreka [IOK
Pa3HOCTh OTEHIIMAIIOB U https://m.eds00.ru/80021447
HaIpsHKEHUE
[MoTeHnmansHas YHEPTHs 3aps/ia B
08 ANEKTPOCTATUYECKOM IOJIE. 05.02 bubmuorexa [JOK
[ToTeHIMAaN 3JIEKTPOCTATHYECKOTO https://m.edsoo.ru/af5fa389
TOJIS
CBs3b HANPSHKEHHOCTH TTOJIS U
99 pa3HOCTH lfOTGHIII/I’dJ‘IOB JUTS 05.02 bubmorexa [JOK
https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS
[TpuHIMI cynepno3unun bubnnorexka [JOK
100 . 08.02
9JIEKTPHUECKUX MOJICH https://m.edsoo.ru/Ocfed4a6c
bubmuoreka [JOK
101 Pemterme saza 09.02 https://m.edso0.ru/5a582263
102 [Tone Toueunoro 3apsna. [Tone 10.02 bubnmuorexa [JOK

PaBHOMEPHO 3apsHKEHHOU cephl

https://m.edsoo.ru/b297b5c3



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
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3

[Tone paBHOMEPHO 3apsKEHHOTO 110
00bEéMy mapa. [lose paBHOMEpHO

bubmuoreka [JOK

103 3apsKEHHON OeCKOHEUHOM 15.02 https://m.edsoo.ru/f7a665ee
IJIOCKOCTH
IIpoBoHMKH B
104 Z-)JIpeKTpl([)CTaTI/I‘-IeCKOM ToJe. 16.02 BuGmnorexa LIOK
https://m.edsoo.ru/32405eab
VYcnoBue paBHOBECUS 3apsI0B
105 JIMBNEKTPUKHY U ITOJIYIIPOBOHUKU B 17.02 bubmuorexa [IOK
JIEKTPOCTATUYCCKOM I10JIC https://m.edsoo.ru/060ebab5
Konnencarop. D51eKTpOoEMKOCTh
106 KOH,HHeHcaTOII))a. SneKTppoéMKOCTL 19.02 Bubmiorexa LIOK
https://m.edso0.ru/845b4f73
IUIOCKOTO KOH/IEHCATOpa
107 [TapannensHOE coequHEHNE 19.02 bubnuorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COCAUHEHUE 20.02 bu6mmoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsyKeHHOrO 94.02 bubnnoreka [JOK
KOHJIEHCAaTopa https://m.edsoo0.ru/73a34f18
bu6mmorexa [IOK
110 Pemenue 3amau 26.02 https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
JIBrKeHHE 3apsyKEeHHON 4acTHIBI B bubnnoreka [JOK
111 26.02
OJTHOPOJTHOM 3JICKTPHUYECKOM I10JIC https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 01.03
O06o0menne U cucTeMaTru3aIus
113 3HaHHH“1; o TeMe "BJIGKTpI/ILI:CKOG 02.03 Bubmiorexa LIOK
| https://m.edso0.ru/5752603f
nose
114 KonTponbhas pabota no teme 03.03 bubnnorexka [JOK

"DnexkTpudeckoe mose"

https://m.edsoo.ru/cefe90e9
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Cuia Toka. [locTOSIHHBIH TOK.

Bbu6mmoreka [JOK
115 YcnoBus cymecTBOBaHUS 05.03 https://m.edsg).ru/233311b5
MTOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa
116 Wcrounuku Toka. Hanpsokenue u 05.03 bubmuorexa [IOK
DJC https://m.eds00.ru/0839a115
117 3akon Oma 1S ydacTKa Lenu. 09.03 bu6mmoreka [IOK
DJIEKTPUUECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJHOPOJIHOTO MPOBOJIHUKA OT €0 10.03 bu6mmoreka [IOK
JUIMHBI U ILIOMIAIU TIOIEPEYHOTO https://m.edsoo.ru/95fcdf51
CCUYCHHUS
119 VYV ienpHOE CONPOTUBIICHUE 12,03 bubnuorexa [JOK
BeriecTBa. Pemenne 3amau https://m.eds00.ru/437f8300
ITocnenoBarenbHOE, MapalieIbHOE
120 CMGHIai[{HOG CO€I{I/IH’CHI/II; ’ 12.03 Bubnuorexa LIOK
https://m.edsoo.ru/236f7e07
MIPOBOTHHKOB
Pacuér pa3peTBIEHHBIX
121 BHCKTpr‘leCKI/IX ueneil. [Ipasuna 15.03 bubmorexa IOK
https://m.edsoo.ru/1794cf37
Kupxroga
bu6nmoreka [JOK
122 Pemerite aga 16.03 https://m.edso00.ru/3881b469
123 PaGora snexTpuueckoro Toka. 17.03 bubnnoreka [JOK
3akon JIxoyns —JleHna https://m.edso0.ru/a3605c5c
bu6nmoreka [JOK
124 Pemterie 3aza 19.03 https://m.eds00.ru/6761bfOf
MOIIHOCTD JEKTPUUYECKOIO TOKA.
125 TeHIjIIOBa}I MOH_IHOETL BBLIEIAEMAS 19.03 bubmorexa HOK
’ https://m.eds00.ru/99750a6f
Ha Pe3nCTOpe
126 Pemenne 3amau 22.03 bubmorexa HOK

https://m.edsoo.ru/eb72fc24
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OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE

bubmuoreka [JOK

127 23.
HCTOYHMKA TOKA 3.03 https://m.edsoo.ru/72d453af
128 3axoH Oma 11 HOJIHOU 94.03 bu6mmoreka [IOK
(3aMKHYTOM ) 2JIEKTPUYECKOH IeTTH ' https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 Pewerye sanaq 26.03 https://m.edso0.ru/3580b679
bubmuorexa [JOK
1 M 26.04
30 OHIHOCTD HCTORHIKE Toka 6.0 https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K .04
3 OPOTROE SAMBIKATHE 05.0 https://m.eds00.ru/546f5632
132 Konpaencarop B 1ienu mnocTOSHHOTO 06.04 bu6mmoreka [IOK
TOKa ' https://m.edso0.ru/35368f3e
bu6mmoreka [IOK
1 P 7.04
33 CHicHie sanat 07.0 https://m.edso00.ru/4410cef0
134 Permrenue 3agad mo reme 09.04 bu6mmoreka [IOK
"TIOCTOSIHHBII JICKTPHUCCKUN TOK" ' https://m.edso0.ru/a7340a29
135 Pemienue 3agad mo reme 09.04 bu6nmoreka [JOK
"TIOCTOSTHHBIH DIIEKTPHYECKUN TOK" ' https://m.edso0.ru/744261b8
136 Pemenue 3agau mo teme 12.04 bu6mmoreka [IOK
"TIOCTOSIHHBII dJICKTPHUCSCKUN TOK" ' https://m.edso0.ru/eb5d4687
HaHWH 10 TEM TOSTHHBIN .
. " https://m.edsoo.ru/bfd7a050
IIEKTPUICCKUI TOK
138 KonTtponbHas pabora o Teme 14.04 bubmuorexa [IOK
"TToCTOSHHBIH ANIEKTPUUECKHI TOK" ' https://m.edso0.ru/1885ddf1
DneKkTpuyecKasi mpoOBOAUMOCTD
139 pa3IMYHBIX BEIIECTB. 16.04 bu6mmorexa [IOK

SJ'ICI(TpI/ILIeCKI/Iﬁ TOK B METaJljiax.
CBCpXHpOBO,Z[I/IMOCTB

https://m.edsoo.ru/da794295
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DNEKTPUYECKUH TOK B pacTBOpPax U

bubmuorexa [JOK
140 pacIuiaBax 3J€KTPOJUTOB. 3aKOHBI 16.04 https://m.eds0o.ru/4b423491
Ddapaznes 1715 37IEKTPOIU3a
141 DNEeKTPUYECKUM TOK B ra3ax. 19.04 bubmuorexa [IOK
ITna3ma https://m.eds00.ru/92d92f76
DJIEKTPUUYECKUIN TOK B BaKyyMe. bubnuorexa [JOK
142 20.04
BakyyMmHbIe TIpHOOpHI https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUN TOK B 21.04 bubmuorexa [IOK
HOJIYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 [omynpoBoAHUKOBBIE TIPUOOPHI 23.04 https://m.eds00.ru/83622200
dusnueckuil NpaKTUKYM 10 TEMe
"M3mepeHue cuibl ToKa 1
HaMpsDKEHUs B 1IeTIH OCTOSHHOTO
TOKa IPH MOMOIIY aHAJIOTOBBIX H
145 IU(POBBIX U3MEPUTEITBHBIX 93.04 bubnuorexa [JOK
npruOopoB" wiK "3HAKOMCTBO C https://m.edso0.ru/5643ea56
uppoBoi 1abopaTopuei o
¢usuke. [Ipumeps! n3MepeHust
(GU3NUECKUX BETMYUH NP TOMOIIN
KOMITBIOTEPHBIX JATYUKOB"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
146 "N3y4yeHne HepaBHOMEPHOIO 26.04 bubnnoreka [JOK
JIBYDKEHUS C TEJIBIO OTIPEICIICHUS https://m.edso0.ru/f6292f5f
MI'HOBEHHOH ckopocTH"
Pu3NYeCcKuil TPAKTUKYM I10 TEME
"I/I3MepeHH? YCKOPEHUS IPU BuGmorexa LIOK
147 PSIMOJIMHEHHOM PaBHOYCKOPEHHOM 27.04

NBIDKEHUH 110 HAKJIIOHHON
mwrockoctu" ninn "UcciaenoBanme

https://m.edso00.ru/6960b6ef
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3aBHCHMOCTH IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBM>KEHUU"

148

Du3nYeCcKuil MPaKTUKYM 110 TEME
"N3mMepeHue yCKOpeHus
CBOOOTHOTO TaieHus" WU
"N3y4yeHue qBUKEHMS TENa,
OpOLIEHHOTO TOPU30HTAIBHO"

1

28.04

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

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJIYJIIO CKOPOCTBIO" WiIH
"HccnenoBanue 3aBUCUMOCTH
nepuoaa ooparieHuss KOHHYeCKOro
MasiTHUKA OT €T0 MapaMeTpoB"

1

30.04

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOIIEH
CHWJIBI IPU ABMXKEHUHU OpycKa 1o
HAKJIOHHOM INIOCKOCTH'" WJIN
"IIpoBepka runoTe3sl 0
HE3aBHCHMOCTH BPEMEHU JABH)KECHHUS
Opycka 1o HaKJIOHHOMU TJIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €T0
macchl"

Du3nUeCcKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOIINUX B
MPY>KUHE U PE3UHOBOM 00pasIie, OT
ux nedopmanun" unu "Nzyyenue
JBUKEHUS] CUCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epes3 JIErKUM
65oK"

1

1

30.04

04.05

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

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al
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152

Du3N4eCKUu IPAKTUKYM 110 TEME
"N3zmepenue kodpdurrienta
TPEHHUsI 110 BEJIMYUHE YTJIOBOTO
ko3 uImenTa 3aBUCUMOCTH
Frp(N)" mu "HccnenoBanue
JBUXKEHHS OpycKa [0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM

KO3 PHUIHEHTOM TpeHHs" WU
"N3yueHue NBUKEHUS Tpy3a Ha
BaJly ¢ TpeHuem"

1

05.05

bu6mmoreka [IOK
https://m.edso0.ru/b83b1607

153

dusnyueckuil NpaKTUKYM 10 TEMe
"UccnenoBanue ycnoBui
paBHOBECHS TBEPAOTO TEIIA,
MMEIOIIETO OCh BpalieHus" win
"KoHcTpyupoBaHue KpOHIITEHHOB
Y pacué€r cui ynpyroctu'" win
"N3yueHue yCTOMUUBOCTH TBEPIOTO
TeJa, UMEIOLIEro IJI01alb OnophI"

1

07.05

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

154

Pu3nYecKuil TPaKTUKYM 110 TEME
"N3mMepeHune uMIyibca Tena mno
TOPMO3HOMY ITyTH" WJIN
"M3mMepeHune CUIIbl TATH, CKOPOCTH
MOJIENIN SIIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH" WIIN
"CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJla ¢ UMITYJIbCOM CHJIBI" MJTH
"HccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3aumoeiictun" wiu "M3mepenue
KMHETUYECKOW YHEPTUU TeJa 110
TOPMO3HOMY ITyTH"

1

07.05

bubmuorexa [JOK
https://m.edso0.ru/856fb28e
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155

156

157

Du3N4eCKUu IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUECKOTO
nporecca (PeKOMEHI0BaHO
UCIOJIb30BaHue IUPPOBOI
nabopartopun)" wim "M3ydeHue
M30XOPHOTO Ipolnecca’ uiu
"N3ydenne n3obapHoro mporecca'
i "lIpoBepka ypaBHEHUS
cocrosiHus"

DuU3nYeCKui MPaAKTUKYM 110 TEME
"U3mepeHue yaenbHoi
TEINIOEMKOCTH'" MIIN
"UccnenoBanue nporecca
OCTBIBaHUS BelecTna' Wi
"UccnenoBanue aguadaTHOro
npouecca" uin "N3ydenue
B3aMMOCBSI3M SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KUMEHUS KUIKOCTENH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4eHne 3aKkOHOMEPHOCTEN
UCIIapEHUs KUIKOCTEN" Uin
"N3mMepeHue yaenbHON TENI0ThI
raBieHus apaa" win "Uzyuenue
CBOMCTB HACBIIICHHBIX IApOB" MU
"N3mepenue abCoMOTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoOB B TOMEIEHUN".
W3mepenue xkoapduimenrta
MOBEPXHOCTHOT'O HATSKEHUS

1

1

1

11.05

12.05

14.05

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

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faabl

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5
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158

Du3N4eCKUu IPAKTUKYM 110 TEME
"HabumtoieHne npeBpamieHus
SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIyYEHHS CBETOIMO A" WITH
"N3y4yeHue npoTekaHus TOKa B
LeMHy, coJiepkKaliei konaencarop”
M "Pacnpenenenue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
II0CJIEZI0BATEILHOM COEIMHEHUU
KOH/ICHCATOPOB"

148.05

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

160

161

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMENIaHHOTO
COEJIMHEHUS PE3UCTOPOB" WK
"N3mepeHue yaenbHOro
COINPOTHBIIEHUS IPOBOJHUKOB" WIIN
"HccnenoBanue 3aBUCMMOCTH CHIIB
TOKA OT HAIPSKEHUS JJIS JIAMITbI
HaKaJuBaHUs"

Pu3NYecKuil TPAKTUKYM 110 TEME
"Habmtoienue anektponusa’ uiu
"N3mepenue 3apsa
OJIHOBAJICHTHOT'O MOHA" WU
"UccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
teMriepatypbl” nwin "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"
PesepBHrlit ypok. O0001IeHHE U

cUCTEMATH3alUA 3HAHUH 110 TEME
"Kuuemaruka"

1

1

17.05

18.05

19.05

bu6mmoreka [IOK
https://m.edso0.ru/2b179d98

bu6nmoreka [JOK
https://m.edso0.ru/64h6e901

bubmuorexa [JOK
https://m.edsoo.ru/ed017d93
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PesepBHeiit ypok. O000mIeHHE U

. bubmmorexa LIOK
162 cUCTEMAaTHU3aIHA 3HAHUH 10 TEME 21.05 https://m.eds0o.ru/3149956h
"lmnamuka"
PesepBHbIil ypok. O000IICHUE 1
163 CI/ICTIe)MaTI/BZIEI/I}I :«:HaHI/H;l 10 TEME 21.05 bubmorexa HOK
https://m.edsoo.ru/0f9752ac
"CraTtuka TBEpa0ro Tena"
PesepBHbIi ypok. O000IICHNE 1
164 CI/ICTEMaTmZII;H;I 3HaHI/H;1H 10 TEME 24.05 bubmmorexa LIOK
https://m.edsoo.ru/6¢0df9cc
"3aKOHBI COXpaHEHUsI B MeXaHUKe"
PesepBusiit ypok. O6o0meHue u
CHCTeMaTH3allus 3HaHUH 110 TEMe
165  "OcHoBbi ’ 25.05 Bubamotexa [IOK
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

Kon
NPoOBEPSIEMOr0
pe3yJbTarta

10.1

OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHON NPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (hOopMUPOBAHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKON IEATEIbHOCTH JIIOAEH

10.2

Y4uTHIBaTh TPAaHUIBl NPUMEHEHUS W3YYCHHBIX (U3UUYECKUX MOICIICH:
MaTepualbHas TOYKA, MHEPLUAIbHAs CHUCTEMa OTCY4ETa, AOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBIN Ia3; MOJEIN CTPOCHHUS Ta3oB, >KUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA DJIIEKTPUYECKUM 3apsi] — IIPU PpELICHUU
¢duznuecKux 3a1a4y

10.3

10.4

PacniosnaBath (usnyeckue siBieHUS (TPOLECCH) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHHE, CBOOOJHOE MaJCHUE Tell,
JBIDKEHUE 0 OKPYKHOCTH, MHEpIMs, B3auMmojeiicTBue ten; auddysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
o0bEMa TeN MpH HarpeBaHUM (OXJAKIACHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapEeHUEe, KOHAEHCAlMs, IUIABJICHUE, KPHUCTAUIM3alMsl, KHUIICHHE,
BIIQ)KHOCTb BO3/yXa, MOBBIIICHNE JABJICHMS Ta3a MPU €ro HarpEBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXIy IapaMeTpaMu COCTOSIHMSI raza B
U30IPOLIECCax; IEKTPU3aLUs TeJl, B3aUMOIECHCTBHE 3apsi/IOB

OnuceiBaTh ~ MEXaHWYECKOE  JIBUKEHUE, HCHOIb3ys  (usnueckue
BEIIMYUHBI: KOOPAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tena, CHila, UMITyJIbC Tela, KHHETUYECKasi SJHEPIUsl, HOTEHINAIbHAS
SHEprus, MexaHnyeckas paboTa, MEXaHH4eCKasi MOIIIHOCTb; IIPU OUCAHUH
MPaBWJIbBHO TPAKTOBaTh (PU3UUECKHI CMBICI MCIOIb3YEMbBIX BEUUYHH, UX
0003HaYeHHs] U €IUHHIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO
(bu3NYECKYyI0 BEIUYUHY C IPYTUMHU BEIMUYNHAMU

10.5

OnuceiBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA T€JI U TEILIOBEIE SIBJICHUAA,
HCIIOJIB3YyA Q)HSHLIGCKI/IG BCJIMYHMHBI: JaBJICHUEC I'a3a, TEMIICpaTypa, CpCaHAA
KHHCETUYCCKaAa OHEPIUa Xa0THU4YECCKOT 0O JOBHUXXCHUSA MOJICKYII,
CpeIHEKBaJIpaTHUHAsl CKOPOCTh  MOJIGKYJ, KOJHYECTBO  TEILIOTHI,
BHYTPEHHSIS SHEPTHsi, padoTa raza, Ko3(QQUIHUEHT MOJIE3HOTO JIEHCTBUS
TEIUIOBOT'O IBUTATEIIST; IPH ONTUCAHNH NIPABUIIBHO TPAKTOBAThH (PU3MUECKUIA
CMBICJI UCIIOJIb3YCMbIX BCJIWMYHH, UX 0603HaquI/I$I 1 CIUMHHUIBI, HAXOOAUTH
(bopMyIIbl, CBSA3BIBAIOIIME JAaHHYIO (DPM3WYECKYIO BEIMYHMHY C JIPYTHMMHU
BCIIMYNHaAM




10.6

10.7

OnucelBaTh  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIeCTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3NUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Pa3HOCTh IOTCHLHUAIOB; IIPU ONHUCAHWM IPABUIBHO
TPAaKTOBaThb  (PM3UYECKUH  CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HauEHHS U EAMHUIIBL; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
($U3NUECKyI0 BETUYMHY C IPYTHMHU BEIMYHMHAMU

AHAIM3UPOBATh  (DU3MYECKHE TMPOIECCHl W SBJICHUSA, HCIOJB3YS
(du3HYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCeMHUpPHOTo TaAroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH
COXPAaHCHHUS HMITYJIbCA, MPHUHIMII CYNEPIIO3UIUN  CWJI, TPHHIIMII
paBHONpABUS  HMHEPIHUAIBHBIX  CHCTEM  OTCUY€Ta;  MOJEKYJISIPHO-
KHHETUYCCKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH JHEPruu TEIUIOBOTO JIBIDKEHHUS MOJICKYJ C
a0COJIIOTHOM TEeMIIepaTypoi, TEpBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXPaHECHHS MIEKTPUUECKOTO 3apsizia, 3aKoH KyJioHa; nmpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U
yclioBuUs (TpaHMIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlIMH, TPHUOOPOB U
TEXHHUYECKUX yCTPOMCTB; pa3iuyaTh YCIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUsS B IOBCETHEBHOM JKU3HU

10.9

BrimmongaTs OKCIICPUMCHTBI IO HCCJICIOBAHUIO (1)I/I3I/I‘IGCKI/IX SIBJIEHUUN U
IIPOLIECCOB C MCIOJB30BAaHUEM IPSAMBIX M KOCBEHHBIX W3MEPECHHMU; NPH
sToM GopMyIupoBaTh Npobiemy (3ajady) W THIOTE3Y Y4YEOHOTO
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYI0BaHMUS,
MPOBOAMTD OMBIT U JOPMYITUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (DHU3UYECKHUMH BEIUYUHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yNbTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3UYECKUX BEIMYMH B BUE TaOMUIl W TpaduKOB, AeNaTh BBIBOIKI 11O
pe3ysbpTaTaM UCCIIEeI0OBaHMS

10.12

CobmoiaTe paBuiia 6€30MacHOro TpyAa MPH MPOBEICHUN UCCIICIOBAHUMA
B paMKax Yy4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MCPUTEIIBHBIX yCTpOfICTB
1 1a060paTopHOTO 000PYIOBAHUS

10.13

Pemate pacuy€rHble 3amauu C SIBHO 3aJaHHON (PM3WYECKOH MOJEINBIO,
UCTIONB3Ys (U3MUECKUE 3aKOHBI U TPUHLIUIIBI; HA OCHOBE aHAJIN3a yCIOBUS
3aJjauy BEIOUPATh (PU3HUECKYIO MOJEIb, BBIICIATh (PU3HMUECKUE BEIINIUHBI
u (GopMyibl, HEOOXOIUMBIE I €€ pELIeHHs, MPOBOIUTH PAaCUEThl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAYE€HUs (PU3NUECKON BETMUNHbI




10.14

Pemwate KaueCTBEHHbIE 3a/1auu: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUYHMBYIO LEMNOYKY PACCYXJCHUU C OMOpPOM Ha H3yuEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTe MpU  pelmIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBaHUS,
UHTEpPHpETallMd M TPEJICTaBICHUs Y4eOHOH M HayYHO-TIOMYJISPHOM
uHpOpMaLUY, HOJYYEHHOM M3 pa3iM4yHbIX HCTOYHUKOB; KPUTUYECKU
aHaAJIM3UPOBATh MOJIy4aeMylo HHPOPMALIUIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-
(hM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIECCOB OKPYKAIOLIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonb30BaTh TEOPETHUECKUE 3HAHUSA 110 (PU3HKE B TOBCEAHEBHOM KU3HU
s obecniedeHust 0€30MACHOCTH TMpH  OOpalieHHH ¢ MpudopamMu H
TEXHUYECKUMHU yCTPOHUCTBAMH, JJISi COXPAaHEHHSI 30POBbS U COOTIOICHUS
HOPM JKOJIOTHYECKOT'0 MIOBEICHUS B OKpYXKAIOLLEH cpeie

PaGoraTe B rpyIine ¢ BBIIOJHEHHUEM PA3JIUYHBIX COLUATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPyMIbl, PAMOHATIBLHO PAaCIpPEAesTh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallMAX, aACKBATHO
OLCHMBATb BKJIaJ KaXJIOro H3 YYAaCTHHUKOB TIpPyHIlbl B PCHOICHUC
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kon Koxa npoBepsiemoro

pasaejaa 3JIEMEHTA

10 KJIACC

IIpoBepsiemMble 3J1eMeHTHI CO/leP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHW A

1.1

1.2

@Pusuka — Hayka o npupozae. Haydneie MeTonbl
MIO3HAHUS OKPY>KaIOILEro Mupa. Pounb
AKCIIEPUMEHTa M TEOpUU B IPOLIECCE ITO3HAHUSA
IPUPOJBL. DKCIIEPUMEHT B (PU3UKE

MogenupoBanue  (u3MYECKMX ~ SABJICHUH U
npoueccoB. Hayunble runoressl. ®Pusnueckue
3aKOHBl W TeOopuH. ['paHHMIBI NPUMEHUMOCTH
¢u3nvecknx 3aKOHOB. [IpUHIMII COOTBETCTBUSI.
Pore w wMecro ¢usukun B GOpMHpPOBAHUHU
COBPEMEHHOM Hay4YHOM KapTHHBI MHpa, B
IIPAKTUYECKON AEATEIbHOCTH JIFOAEH

MEXAHHUKA
KMHEMATHKA

2.11

Mexannueckoe  ABMkeHHE. OTHOCHTEIBHOCTH
MEXaHUYEeCKOro JBikeHusa. Cucrema oOTcyéTa.
Tpaexropust

2.1.2

[Tepememienne, CKOpocTh (CpelHssl CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepI/IaHBHOﬁ TOYKH, HX TMPOCKOHWHU Ha OCH
cuctembl koopauHaT. CloxeHue nepeMenieHuil u
CJIO’)KEHHE CKOPOCTEMN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH W NEPEMEIICHHUS] MAaTepUaJIbHON TOYKH OT
BpEMEHU

2.14

2.15

CBoOoHOE nasieHne. Y CKOPEeHUe CBOOOHOTO
najieHus

KpuBonuneiinoe JBU>KEHUE. PaBHOMepHOE
JIBUOKEHUE MATEPUAIIBHOM TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTbh, TUHENHHAS CKOPOCTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

2.1.6

TexHrnueckue yCTpoMCTBa: CIIUAOMETD, ABUKECHHUE
CHApAJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIAYN

2.1.7

[TpakTnueckue paboTel. VM3MepeHne MrHOBEHHOM
ckopoctu. MccrnenoBaHue COOTHOILIEHUS MEXKIY




2.2

2.3

My TSAMH, PO ICHHBIMU TEJIOM 3a
HOCJIEIOBATENIbHBIC PABHBIC TPOMEXYTKU BPEMCHH
IpU PaBHOYCKOPEHHOM JIBI)KCHHU C HadallbHOU
CKOPOCTBIO, paBHOW Hym0. M3ydeHue ABHKEHHS
IapUKa B BA3KOH )UAKOCTH. V3ydeHue IBHKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun ortHocurenbHOCTH ['amunes. IlepBsiid
3ak0oH Hprorona. lHepuuanbHbIie CUCTEMBI OTCYETA

Macca Tena. Cuia. HpI/IHI_II/IH CyNepro3nuuu CHuil

2.2.3

Bropoii 3akoH HbroToHa 1511 MarepuaibHOM TOYKH
B nHepuuanpHoil cucreme orcuéra (MCO). Tpernii
3akOH HproTOHa [U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuia TSIKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKCHUS U cuiia TpeHus 1mokost. Kospdumment
Tpenus. Cuiia COPOTUBIICHNUS TIPU IBUYKCHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynaTensHOE ¥ BpamaTeIbHOE JIBIKCHUE
abCOIOTHO TBEPAOTO Tea
MoOMEHT cuiabl OTHOCHUTENIBHO OCH BpAaICHHUS.

[I;meyo cuibl. YcmoBusi paBHOBECHs TBEPIOTO TeENa
B ICO

Texuuueckue YCTpOﬁCTBaI HNOAIIHUITHUKH,
ABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuueckue paboTel. M3yueHue IBHKEHUS
Opycka 1Mo HaKJIOHHOM IMJIOCKOCTH MOJ JeHCTBUEM
HECKOJBKUX CWI. MccnenoBaHue 3aBUCUMOCTH CHIT
VOPYTOCTH, BO3HHUKAIOMIMX B AePOpMHUpPYEMOi
MPY>XUHE U PE3UHOBOM 00pasIle, OT BETUYMHBI HX
nedopmaruu. MccnenoBanue yciaoBUii paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec  MaTepUaJIbHOW  TOYKH,  CHUCTEMBI
MaTepuanbHBIX  TOYeK. HMmmynsc cuinbl n
W3MEHEHHE UMITyJIbCa Tella

2.3.2

3akoH coxpaHeHus umiyibsca B ICO. PeaktuBHOE
JIBUKECHHE

2.3.3

Pabora criiel




2.34

MOoOIIHOCTD CHIBI

Kunernueckas OQHCPIruAa MaTepHaHBHOﬁ TOYKH.

235 TeopemMao KMHETHYECKON SHEPTUH
[MorenumanbHas sHeprust. [loTeHnuanbHas SHePrus
236 yIpyro ne(hpopMUPOBAHHOM Py KHHBL.
o [MoTenuuanbHas SHEPIrus Tena BOIM3H
TIOBEPXHOCTH 3eMiIn
[ToTeHIMabHbIE ¥ HETOTEHI[MAbHBIE CHIIbL. CBSI3b
237 paboThl HEMOTEHI[MAIBHBIX CHJI C HM3MEHEHHEM
h MEXaHUYECKOW OJHEPrUM CHUCTEMBI TelL. 3aKOH
COXpaHEHHsI MEXaHUYECKOM SHEPIHH
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckue YCTPOMCTBA: JIBHXKEHHE PaKer,
h BOJIOMET, KOTIEP, IPYKUHHBIM TIUCTOJIET
[IpakTuueckue  paborTbl.  V3yueHue  CBsI3U
2310 CKOpOCTEH  Tel  [pd  HEYNpPyrom  yjape.

HccnenoBanue cBs3u pa6OTbI CHJIbI C N'BMCHCHUEM
MEXaHUYeCKOH OHCPI'MH TCJla

3 MOJIEKVYJISIPHAA ®U3MUKA U TEPMOJNUHAMUKA

OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
OcHoBHBIE IOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TeOopuu. BpOyHOBCKOE IBUKECHHE.
Huddysus. Xapakrep JBUKCHUS u
B3aMMOJICHCTBHS YaCTHI] BELLIECTBA
Monenu cTpoeHus ra3o, KUIAKOCTEH U TBEPIBIX

3.1.2 Tel U 0OBSCHEHHE CBOWCTB BELIECTBA HA OCHOBE
ITUX MOJENEN

313 Macca  monekyn.  KomudecTBo — BelecTsa.

31 [TocrossuHas ABoraapo
' 314 TennoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [llkana remneparyp Llenbcust
Monens uaeansHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€ATBHOIO
rasa
AOcomroTHass TeMmriepaTypa Kak Mepa CpemaHei

3.1.6 KMHETUYECKOW DHEPrMHM TEIJIOBOTO JIBHIKEHUS
yactul rasa. [llxana remneparyp KenpBrHa

317 VpaBuenue Knameiipona — MengeneeBa. 3akoH

JlanpToHa




3.2

3.3

3.1.8

["a30BbI€ 3aKk0HBI. M30mponecchl B HAEaIbHOM ras3e
C TTIOCTOSTHHBIM KOJIMYECTBOM BEII[ECTBA: H30TEPMa,
n30x0pa, nu3obapa

3.1.9

3.1.10

TexHUYECKUE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue paboTel. M3mepeHue  macchl
BO3[yXa B KJIaccHOM komHare. VccnenoBaHue
3aBHCHUMOCTH MEXIy I[apamMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJIMHAMUMKNA

321

TepmonuHamuyeckass  cUCTEMA. Bnytpennsa
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI H CTIOCOOBI
e€ N3MeHEeHNA

3.2.2

3.2.3

3.2.4

KomnyecTBO TEemiaoTel H pa60Ta. BHYTpeHHHSI
OHEPIHd OAHOATOMHOI'O NACAJIBHOTO Ira3a

Buasr TeIIoNepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUs, u3inydeHue. TemnoémMkocTs Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

IlepBbiii 3akOoH TepMoauHaMuKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTays padoThI raza

3.25

TeroBele  MammHbl.  [IpuHIUIBI  AEHCTBHS
TeryIoBbIX MaimuH. [IpeoOpa3oBaHusi sHEpruM B
TEIIOBbIX MamuHax. KoadduiumeHt mone3Horo
nevictBust (mamee — KIIJ[) TermaoBoil MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeobGpatumoctsb
MIPOLIECCOB B IpUpoJe. TeruioBble JBUTATENH.
Dkonoruyeckue mpoOIeMbl TETIOIHEPTETUKH

3.2.7

3.2.8

Texnunueckune YCTpOWCTBA: JIBUTaTeJlb
BHYTPEHHEIr0 CropaHusi, OBITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. V3MepeHue yaenbHOH
TEIJIOEMKOCTH

AT'PET'ATHBIE COCTOAHNW A BEHLIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue u KoHzaeHcanus. Vcmapenue u

3.3.1 KUIIEHUE. YAelbHas TEIioTa mapooOpa3oBaHUs.
3aBHCUMOCTh TEMIIEPATYPhl KUTICHHUS OT JaBJICHHUSI
3 3 2 A6COJIIOTHa$I )41 OTHOCHUTCIIbHAasA BJIAKHOCTDH

BO3ayxa. HacelleHHslil nap




3.3.3

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
kpuctauibl. COBpeMEHHbBIE MaTEPHAIIbI

3.34

3.35

[InaBiieHne u KpUcTaUIM3ausa. Y IeJIbHas TEIIoTa
riaBnenus. CyOmumarus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIyYECHUS
COBPEMEHHBIX  MaTepUaJoB, B TOM  4YHCIE
HAaHOMATEpPHaJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[IpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO3yXa

4.1

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

41.1

412

OnexTpuzanusi Teia. OJEKTpUueckuil 3apsia. [lpa
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKHU U MMOJIYIIPOBOAHUKU

4.1.3
4.1.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsijia

B3aumonerictsue 3aps10B. 3akoH Kynona

4.1.5

DneKkTpruueckoe ToJe. HanpsoxkénHocThb
ANEKTpUYECKOro noiid. IIpuHuun cyneprno3unum.
JIuHMN HaNPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CHII 3JIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

IIpoBOogHMKM M JAHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM ToJIe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTb. KoHnteHcaTop. DIIeKTpOEMKOCTH
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsKEHHOIO
KOHJIEHCaTopa

4.1.9

Texnuueckune YCTpOWCTBA: 3JIEKTPOCKOT,
JIIEKTPOMETP,  DJJIEKTPOCTATHYECKAs  3alIWTA,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYUHBIN IPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCAaTOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcenoBus CyIIECTBOBAHUSA IIOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Toka. Cua
TOKa. IIOCTOAIHHBIN TOK




4.2.2

Hanpspkenune. 3akon Oma 115 yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenvHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, nmapaji€JIbHOC, CMCEIIaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiaBkymas cuna (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE MCTOYHUKA TOKA.
3akon Oma  jans mOnHOM  (3aMKHYTOI)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METANIOB  OT
teMriepatypbl. CBepXIpOBOIUMOCTh

4.2.9

4.2.10

4211

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonnuku. CoOCTBEHHass W MpUMECHas
MIPOBOJIUMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-Nn
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DNeKTpUYECKUit TOK B 3JEKTPOJINTAX.
DNEeKTpOoNIUTHYECKAs JUCCOLUALINS. DIEKTPOIIN3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHHuuyeckue ycTpoicTBa: aMIepMeTp, BOJIBTMETD,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

4.2.14

[IpakTueckue paboThl. M3yueHue cMemIaHHOTrO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa U €ro
BHYTPEHHEro  compoTuBieHus.  Habmonenue
JIIEKTPOJIA3A




ITPOBEPSAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOUM OBPA3OBATEJIBLHOM NPOT'PAMMBI CPEJTHET'O

OBILIEI'O OBPA30OBAHUA

Kon

NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHero
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh YMEHHI pPAcIO3HABATh (DU3WUECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yUYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararomimMHn (1)H3HII€CKI/IMI/I INOHATHUAMU H

BCJIIMYMHAMHU, XaPaKTCPU3YOIIUMHA (I)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTh YMEHHUN NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJSIPHOH  (U3MKH W TEPMOJUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH I aHATU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpPA U MEraMHpa, pa3inyaTh yCIOBHS
(rpaHu1IbI, 00JACTH) TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BCeOOIMi xapakTep (GpyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (PUINUCCKUE
MPOIECChl, WCIOJB3ys OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUSI Pa3jIM4aTh YCIOBUS MPUMEHUMOCTH

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (U3MUECKO MOJEIbIO: HA OCHOBAHUHU
aHajgM3a yYCJIOBHS BBIOMpATh (PU3UYECKHE MOJEIHN, OTBEUYAIOIINE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaTEMaTHYECKMX METOAOB  pELIEHUs  3ajad,
IPOBOAWTH pacy€Thl Ha OCHOBAaHMM HUMEIOIIMXCS  JIAaHHBIX,
AHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4ETOM IOIY4YEHHBIX PE3YJITaTOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMe TPUMEHEHNS 3HaHUH U3
pasHBIX Pa3JIeNIOB LIKOJIBHOTO Kypca (DM3MKH, a TaKXe MHTerpaiuu
3HaHUH W3 JpYruxX M[pPEeAMETOB €CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAauBaTh JIOTHYECKYIO ILIEMOYKY PACCYKIEHUH € ONOpOM Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUS

BJ'IaZ[CHI/Ie OCHOBHBIMH METOJaMHU HAay4YHOTI'O IIO3HAHUs,

HCIOJIb3YCMBIMH B (1)I/I3I/IKCZ OpoBOAUTL MPSAMBIC WU KOCBCHHBLIC




u3MepeHus: (QU3NYECKUX BEJMYMH, BBIOMpAsh ONTUMAIBHBIA CHOCOO
HU3MCPCHUA U UCIOJIb3YyS U3BCCTHBIC MCTOJAbI OLICHKHU HOI‘peH_IHOCTef/'I
U3MEpPEHUH, TPOBOJUTH HCCIIEAOBAHNE 3aBUCHMOCTEH (H3MYECKUX
BCJIMYMH C UCIOJIB30BAHUEM NPSAMBIX H3MEPEHHUH, OOBSICHATH
MOJIYUYCHHBIC PE3YJIbTAThI, UCIIOJIb3YA (bI/I?)I/I‘-IeCKI/Ie TCOpHHU, 3aKOHBI 1
MIOHATHS, U JIENaTh BBIBOJIBI; COONIOIATH MpaBuiia 0€30MacHOro Tpyaa
IpY TPOBEICHUN MCCIICIOBAHUI B paMKax yuyeOHOTr0 SKCIIepUMEHTa 1
y4eOHO-HMCCIIEeA0BATENbCKOM  IEATEIBHOCTH C  HMCHOJIb30BAaHHEM
IUQPPOBBIX ~ M3MEPUTEIBHBIX ~ YCTPOWCTB M JIaDOPaTOPHOTO

000pyI0BaHUSA

ChopMupoBaHHOCT, ~ yMEHUH  aHAIM3UPOBATH W OLCHHUBATH
NOCHEACTBUSI  OBITOBOM W NPOU3BOACTBEHHON  J1€ATEIbHOCTH
YeNOBeKa, CBSI3aHHOW C (PU3WYECKUMHU TMpoILecCaMu, C TO3UIMM
HKOJIOTMUYECKON 0e30MacHOCTH; MPEACTaBICHUN O pPalMOHAIBHOM
IIPUPOJONOJIB30BAHUHY, a TAaKXe PpPasyMHOM  HCIIOJIb30BAHHUH
JOCTH>KEHUN HAayKHM W TEXHOJOTMH /i JAJbHEWILEro pa3BUTHS

YCJIIOBCUCCKOI'O O6H.I€CTBa

OBnajgeHne pa3nU4YHBIME criocobamu paboTel ¢  HHpopMaruen
(GU3NYEeCKOro COAEp)KaHUS C  HCHOJIb30BAaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHM; pa3BUTHE YMEHUH KPUTUYECKOTO

aHaJIM3a U OLIEHKH JIO0CTOBEPHOCTHU MOJTydaeMoi HH(popMauu

10

ChopMHpPOBAaHHOCT, YMEHHMM TPUMEHATh  OCHOBOIIOJIATAIOIINE
ACTPOHOMUYECKHE TOHSTHS, TEOPUU W 3aKOHBI [UJIs aHaIu3a W
00BsicHeHUs! (PU3MUECKUX MPOIIECCOB, MPOUCXOAIINUX Ha 3BE3/1ax, B
3BE3/IHBIX CHUCTEMAax, B MEXIaJlaKTHUYEeCKOM cpene; JBUKEHUS

HeOECHBIX TeJI, SBOJIIOLINY 3BE311 1 Beennennoi




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPSAEMBIX HA EI'I 11O

Kon

pasnesa/Tem

bl

11

OU3UKE
Kon
3JieMeH IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
Ta
MEXAHHUKA
KMHEMATHKA
111 Mexanuveckoe JIBUKEHUE. OTHOCUTENBHOCTD
o MEXaHUYECKOro ABuxkeHusa. Cucrema orcuéra
MartepuanbHas TOUKa.
7 TPacKTOpPHA
E& pammyc-BeKTop:
e )=(xlr) ple)=(2)),
TpaeKTopII,
112  TepeMeneste: ? by
AP =7(t))-1(t) =1, -1, = "
=(Ax, Ay, A2),
IIYTb.
CnoxeHHne nepemememli‘l:
N} =0+,
CkopocTh MaTepuanbHOM TOUKHU:
. AF _,
U=— =T, =[U1_.U1_.U_].
At o T
Ax , . ,
U, =—| =X/, aHAJNOIN4HO v, =7,, U.=Z,.
1.1.3 Aty ’
CroxeHne ckopocTeil: o, =0, + 0, -
Brruucnenue nepeMenmieHus U myTH MaTePUATbHONW TOUYKH
TIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X IO TpauKy
3aBHCUMOCTH V(1)
[ — ‘ﬁi"} —
VexkopeHHe MaTepHATBHO TOUKI: d = — =y, = [ax .a_.a
A |y T
1.14
Au C .
a =—> =(v,),". aganoriraHo a, = (v, |', a.=(v. )
At ' o
115 PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Vit




1.1.6

Uy (t) — vg, = const

PaBHOyCKOpeHHOE MPSIMOJIMHENHOE ABHKEHUE:

x(t)=x,+u r+ﬂr*'r
- e o T o

v(t)=v, +at
a. = const
UJE.T - Lﬁl:c = zﬂ.‘f ['\:J _""'-1]

L
HPII IBILKEHINI B OJTHOM HAIIPABJICHII IIVIE S = 1

+1

1.1.7

1.1.8

CBoOopaHoe majieHre. Y CKOpeHHe CBOOOTHOTO TaICHHS.

Vi

Yo 61

0 Xo (

JIBr>keHue Terna, OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:

[.‘r{f} =X, +U,f =2 +U,cosa-7

A . 2
]\J'{t} =V, T Ut +gJT =¥, +Usina- -8

v (t)=uv, =u,cosa

v (f)=uv,, +gt=v,5mma— gt

=0

=—g =const

[}
ox
o

oy

KpuBonuneiiHoe nBuxeHue. [[BrmkeHne MaTepuaibHOM
TOYKH IO OKPYKHOCTH. YTJIOBas U JINHENHAs CKOPOCTh
TOYKH: V = wWR

HpI/I pPaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYKHOCTH

_2n_2
w= = TV

2
v
LleHTPOCTPEMUTENBHOE YCKOPEHHUE TOUKHU: ;e = == w?R

[TonHoe yckopeHue MaTepralbHONU TOUKU

1.1.9

Teépaoe Teno. [locTtynaTenbHOE U BpalllaTeIbHOE IBUKEHUE

TBEPAOTO TeIIa

1.2

JTMHAMUKA




1.2.1

1.2.2

1.2.3

Nuepunaneubie cucreMsl orcuéra. Ilepsbiii 3akoH HeroTOHA.

[Tpuniun otHocuTenbHOCTH [anunes

m
Macca tena. [InotHocts BelecTBa: p = v

- -

Cuna. Tlpunumn cynepnosutuu Uil Foaguopeiicrs = F1 +

>

Fy+...

1.2.4

Bropoii 3akon HeroToHa: ajist matepuanbHoit Touku B UCO

> > -

F;, = may,Ap = FAt npu F = const

1.2.5

1.2.6

-— 8
Fy Fy

Tperuit 3akon HploToHa a5 MaTepuanbHBIX TO4eK: Fj, =
—F2

3aKOH BCCMUPHOI'O TATOTCHHA: CHUJIbI IPUTSIKCHUA MCKIAY
mqm;

TOUEYHBIMU MaccaMu paBHbl F = G =7

Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTH CHIIBI

TSKECTH OT BBICOTHI h HaJl MOBCPXHOCTHIO IJIAHCTHI painyCOM

1.2.7

1.2.8

Cuna ympyrocrtu. 3akon ['yka: F, = —kx
Cuna tpenusi. Cyxoe TpeHue.

Cuna Tpenus ckonbxenus: F, = uN
Cuna tpenus nokos: F, < uN

Koadduunent tpenus

1.29

Fy
[aBnenue: p = r

1.3

CTATHUKA

1.3.1

—

F

MoOMEHT CUJIbI OTHOCHTEIILHO OCH BpalICHUA:

>

M| = FI, roe | — miedo cuitel F OTHOCHTENIBHO OCH,

npoxoasuei yepe3 Touky O neprneHaIuKyasipHO pUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHbBIX

TOYCK:




myry + myry+...
ru.M. =

my + my+...

—

B ogHOpOIHOM MOJIE TSHKECTH < g = COTlSt)I_IeHTp Macc Teja

COBIIAAACT C €ro HCHTPOM TAXKCCTH

VYcnous paBHoBecus TBEporo tena B MCO:

133 J'M’I +M,+...=0
\[1:"1 +F+...=0

1.3.4  3axon Ilackans

1.3.5 | [amnenue B xunkoctu, nokosiuericsa B UCO: p = p, + pgh
3akon Apxumena: Fppy = ;Psmecu

136 | CC/HM TEIO M XKUIKOCTh IOKOATCS B HCO, to

FApx =prg I/BbITECH
VYcnoBue riaBaHus Ten
14 3AKOHbI COXPAHEHNU A B MEXAHUKE

141 NMnynec MaTepualbHON TOUKU: P = MU

142 Nmnynsc cucreMsl Tel: p = p; + po+. ..
3aKOH U3MEHEHUS U COXpPaHEHUSI UMITYJIbCa:
BUCO Ap = A(p; + p2+...) = FianemuAt + FoppemuAt+. ..

143  BUCO, ecnn Ap = A(py + pp+...) =0,
ec¥ Fipuemn + Fopuemmut---= 0
PeakTnBHOE IBMKEHIE

F

1.4.4 Ar x
PaGora cuibl Ha MajoOM MepeMeIeHIH:
;1=|xf'|- |A7|-cos a=F, - Ax

1.45

Q
<)
el




1.4.6

MOoIHOCTD CHUJIBI:
ecnu 3a Bpemsi At paboTa CuiIbl U3MEHSETCS Ha , TO

MOIIHOCTBb CHJIBI

AAd
P=— =F-p-cosd
ﬂf Ar—

KI/IHCTI/I“IGCKaH 3HeprI/IH MaTepPIaJ’IBHOfI TOYKU.
mv?  p?
B = —= =5
3aKOH HN3MCHCHUA KHHeTH‘IeCKOﬁ 3HeprI/II/I CUCTCMBI

MatepuanbHbIx ToYek: B UCO AEkun = Al + A2 + ...

1.4.7

1.4.8

IloTenumnanpHast OHCPI'UA:
JJI1 IOTCHIHAJIBHBIX CHJI

Ay = E1n0TeHu - EZHOTeHu_: AErIOTel-m
IloTenumnanpHast OHCPI'usa MaTCpHaHLHOﬁ TOYKHU B
OJTHOPOJIHOM I10JIE TSKECTH: Epgreyy, = Mmgh

[TorennmanbsHast 3HEprus ynpyro aeopMupoBaHHOIO Teja:

E _ kx?
MOTeHIL[ — 2

3aKoH U3MEHEHUS U COXpaHCHU MeXaHU4eCKOou OHEPTHUU:
Euex = Exam  Enoresn.

B IICO AEsex = Agcex senoresn. cun,

B IICO AE,ex =0, eCIH Azcex menoresm cax = 0

1.5

151

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

lapmonnueckue  KonebaHus ~ MaTepualbHOW  TOUKH.
Awmiuntyzaa u ¢asa konebanuil. Kunematuueckoe onucanue:
x(f) = Asin( of +o, ).

v(f)=x.

alf=v, ), =—ox(f) =a +ox=0,
TZIe X - CMEIIEHUE U3 PAaBHOBECHS.

) — — 2
JluHamuueckoe omucaHue: ma, = —kx,riae k = mw*. 910
3HA4MT, 4TO F, = —kXx.
DHepreTuyeckoe OICaHKE (3axoH COXpaHCHHSI
MEXaHUYECKON IHEPTUN):
ol ] '\ '\
mu . e omu kA

j— [ p— j—

2 2 2 2




2.1

CBs3p aMIUIUTYZBI KOJICOAHWH CMEIICHUS MaTepHaIbHON

TOYKH C aMIUTATYIaMHU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUS:
2
Upe =04, @ =04

[lepuon 1 yactoTra KoyieOaHMii:

r=2r_1
0 v

[Teprion ManbIx CBOOOTHBIX KOJICOAHHWA MAaTEMATHYECKOTO

MasiTHHUKA:
1.5.2
T= 2:[\/1
g
[lepron cBOOOTHBIX KOIEOaHMIA IPY>KUHHOTO MasiTHUKA!
T=2n |~
k
1.5.3 | Brmyxkaennsie konebanus. Pesonanc. PezonancHast kpuas
[lomepeunsle  u  mpomonbHble  BOMHBL — CKOpOCTB
1.5.4 | pacnpocTpaHeHMs U AJUHA BOJIHBL A = vT = s
WnTepdepennys u audpaxius BOIH
1.5.5  3Byk. CkopocTh 3ByKa
MOJIEKVYJISIPHAS ®U3UKA. TEPMOJJMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA
Mogenu cTpoeHus ra3oB, KUJIKOCTEN U TBEPABIX Ted. [lycTh
TepMoJIMHaMHyeckass cuctema (teno) cocrout u3 N
OJTMHAKOBBIX MOJIEKYJ. Tor/ia KoJIM4ecTBO BEIIeCcTBa
211 N m
CTN
raie Ny — umcimo ABorampo, M — Macca CHUCTEMBI (Tena),
U — MOJIIpHAst Macca BellecTBa
2.1.2  TemnoBoe ABMXKCHHUE aTOMOB ¥ MOJICKYJI BEIICCTBA
2.1.3  B3saumopelcTBUE 4aCTHI] BEIIECTBA
214  Tuddysus. bpoyHoBckoe nBHxKEeHHE
2.1.5 Mopnens naeansuoro raza 8 MKT
CBs13p MEXy JaBICHUEM U CpPEIHEN KHHETUUECKOM dHEpruei
2.1.6 | mocTymaTeibHOTrO TEIJIOBOTO JIBIKCHUS MOJICKYJT

uzaeasbHOro rasza (ocHoBHoe ypaBHenue MKT):




2.1.7

2.18

p:lmvﬂﬂ‘ =

1_2
3 3

i

1
n-| =—n-§

\

. N

rae MO0 — macca OJHOM MOJIEKYINBI, N = + - KOHIEHTpaIHs
MOJIEKYJI

AoGcomoTHas Temmieparypa: T =t+273K
Cs13p TemmepaTypel ra3a CcO CpeIHEll KHHETHYeCKOMN
JHEpruedl IMOCTYNATEIbHOIO TEIUIOBOIO JABWKEHHSA €ro

MOJIEKY:

{ 2
L Y
L2 2

£,

TOCT

2.19

VYpaBuenue p = nkT

2.1.10

Mogaens uiealibHOrO Ta3a B TEPMOIMHAMUKE:

( Vpaprerme Menreteesa — Kaneiipona

| BeIpaukeHHe [T BHYTPeHHEH SHepIHH

VpaBHeHne MeHneneeBa — Kiamefipora (mpHMeHHMEIE (OPMEI
3aIHCII):

—MRT—vRT =NkT, p=PRL
B B

BripaskeHIle U1 BHyTpeHHell HepITI OIHOATOMHOTO IIeaTbHOIo
ra3a (IpHMeHIMble (QOPMEIT 3aITICH):

U=3vrT=3ner =3 rr—ve T=3 p1
2 2 2 veo2

2.1.11

3aKkoH HaJ'IBTOHa JJI JaBJICHUSA CMECH Pa3pCKEHHBIX I'a30B:

p=p+p+..

2.1.12

N3omporieccs! B pa3peXEHHOM ra3e ¢ MOCTOSHHBIM YHCIOM
MoJieky N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const,

nzoxopa (V = const): g = const
nzobapa (p = const): ; = const

I'padmdeckoe npencrapienue n3onporeccoB Ha pV-, pT-u
VT- quarpamMmax.

. N v
OO0BEeIMHEHHBIN Ta30BbINA 3aKOH: p? = const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.




HaCBIIJ_[eHHBIC W HCHACBIIICHHBIC IIaphI. KauecrBennas

3aBUCHUMOCTD INIOTHOCTH WU JABJICHHA HACBIICHHOI'O IIapa OT

2113 TEMIIepaTypbl, UX HE3aBUCUMOCTb OT 00b&Ma HACHIIIEHHOTO
napa
BnaxxHocTs Bo3ayXxa.

2.1.14 Prapa(T) Prapa(T)
OTHOCHTENbHAS BIAXKHOCTh: () = =

Pracoimnapa(T)  Pracsimnapa(T)
9115 W3meneHne arperaTHbIX COCTOSIHUHM BELIECTBA: UCIIAPEHUE U
o KOH/IEHCAllUs, KUIICHHUE KUKOCTH
2116 V3MeHeHMe arperaTHbIX COCTOSIHUN BeIeCTBa: IJIaBJICHUE U
o KPHUCTaJUTU3AIIS
2.1.17 | TIpeoGpa3oBanue YHEPTUU B Pa30BBIX MEPEX0Iax
2.2 TEPMOANHAMUKA

2.2.1  TemnoBoe paBHOBECHE U TeMIIepaTypa

2.2.2  BHYTpeHHSS dHEPTUs
Tennonepenaya kak cnocod N3MEHEHUsI BHYTPEHHEH SHEPTUU

2.2.3 | 06e3 coepmieHus: paboTel. KOHBEKIHS, TETIONPOBOIHOCTS,
U3Iy4YeHHe
KonnyecTBo TemioTsl.

224
VenbHas TEMIOEMKOCTH BelecTBa ¢: Q = cmAT
VY nensHas Temora napoodpasosanus L: Q = Lm.

2.2.5 | YnjenbHas TermioTa miasiacHus A Q = Am.
VY nenpHas TemyoTa cropaHus Tomiausa : Q = gm
OneMeHTapHas paboTa B TepMouHamMuke: A = pAV

2.2.6  Bpruucnenue pabotsl 1o rpaduky npoiecca Ha pV-
rarpaMmme
[IepBblil 3aKOH TEPMOAVMHAMUKH:

227 Qi =AUip + A4, = (U, — Uy) + A, Annabara: Q12 =
0= Ay, = (U; —U;) = AUp

2.2.8 | Bropotii 3ak0oH TepMoanHaMuKH. HeoOpaTiumble mporieccht
[Tpuniune! gerictBus TeraoBbix MamuH. KIT/:

229 Avs_ Qe 10l | 00

2.2.10 MakcumansHoe 3Hauenue KI1JI. [uxkn Kapwro:




3.1

I. .. —T T
max = . =u=1_ﬂ
N = M gapue T T

HATp HATp

2.2.11

3.11

VYpaBHenwue TerioBoro 6ananca: Q; + Q, + Q3+...=0
DJIEKTPOAMHAMUKA
DJIEKTPUYECKOE ITIOJIE

OnexTpuzanus Ten U €€ NposBIEHUS. DIEKTPUUECKUN 3apsil.
JBa Bupa 3apsiga. DJIE€MEHTApHBIN AJIEKTPUYECKUN 3apsjl.

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.1.2

3.13

B3aumoneiictBue 3apsiioB. Toueunsie 3apsabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPUIECKON

IIPOHUIACMOCTBIO £

9

poplallel 1 lal]
g 4mes, i

aﬂeKTpI/I‘leCKOG noixe. Ero pelcTtBue Ha SJICKTPUYCCKUC

3apsabl

3.14

3.15

N

F

>

Hanpsixk€HHOCTD 21eKTpuyeckoro nois: £ =

Anpo6HsIit
4

ITone Toyeynoro 3apsna: E, = k=,
r

.

oxHOpoaHoe noiue: E = const.
KapTunsel 1MHMIA HanpsHKEHHOCTH 3TUX MTOJIEN

IloTeH1IMaIbHOCTD QJICKTPOCTATUYICCKOI'O TTOJIA.

Pa3zHocTh MMOTCHIMAJIOB Y HAIIPSXKCHUC!

Az = q(¢p1 — ¢P2) = —qAp = qU
HOTeHLII/IaJ'ILHa}I 3Hepr Ul 3ap;ma B BHeKTpOCTaTquCKOM

none: W = q¢p, A = —AW
w
[ToTeHma 3MeKTPOCTATHYECKOTO TOJIS: ¢ = P

CBs3b HaprDKéHHOCTI/I oJIA U pa3HOCTU NOTCHIUAJIOB JIS

OJTHOPOJIHOTO 3JIeKTpocTaTrueckoro mojs: U = Ed

3.16

[TpuHIUTT CyNIEpIIO3UIIUHN AIEKTPUUECKUX TTOJIEH:

E =E1+E2+,¢ =¢1+¢2+

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.




3.18

YcnoBue paBHOBECHs 3apsaloB: BHYTpH nmpoBoauuka E+ = 0,
BHYTPHU U Ha MIOBEPXHOCTH MIPOBOJHHUKA (@ = CONSt

Z[I/IaJIeKTpI/IKI/I B SJICKTPOCTATUYCCKOM TI0JIC.

I[I/IBJIGKTpI/I‘-IeCKaSI MMPOHUIACMOCTDb BCUICCTBA €

3.1.9

N q
Konnencarop. DiekTpoéMkocTh KOHAeHcaTopa: C = m

. £&0S
DNEeKTPOEMKOCTD IJIOCKOT0 KOHAeHcaTopa:C = = eCy

3.1.10

HapaJIJIeJILHoe COCAMHCHUC KOHACHCATOPOB:
q = q1 + QZ+---'U1 = U2 :---'Cnapajm - Cl + C2+

IlocnemoBaTeabHOE COCIMHCHIE KOHACHCATOPOB:

1 1 1
U=Ui+ Uz @1 =Gz ===t
moca

3.1.11

qu _ cU? _ q?

DHeprus 3apsyKEHHOro KoHjaeHcaropa: W, = . . C

3.2

3AKOHBI IIOCTOAHHOTI'O TOKA

3.2.1

Cuia Toka:

=24
Aty

ITocrosgunsbiii Tok: | = const

Jlst moctostHHOTO TOKa ( = |t

3.2.2

3.2.3

3.24

VCII0BHS CYIIECTBOBAHUS IEKTPHYECKOTO TOKA.
Hanpsoxenne U u DJIC E

U
3akon OMa 1t yyacTka uenu: [ = =

QHCKTpI/I‘-ICCKOC COIIPOTUBJICHHC. 3aBHCHMOCTD

COIMPOTUBJICHUA OAHOPOAHOTO MPOBOJHHUKA OT €ro AJWUHBI U

l
ceyeHus. Y IelIbHOE COMPOTUBIIEHUE BellleCTBa. R = p 3

3.2.5

ACTOpOHHI/lXCI/lJI

Ucrounnku Toka. /]C uctounuka toka: E =
q

BHyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3axon OMa 11 OJIHOM (3aMKHYTOI1) 3IeKTpUYECKOM LIeMu:

E=IR + Ir, oTkyna I=£

Rr
E.r

= R




3.2.7

HapaHHCJIBHOC COCAMHCHUC ITPOBOAHUKOB:

I=11+12+.. Ul=U2=.., —

=+

"Rpapann  R1 Rz
HOCJ‘I@L{OBaTeHBHoe COCOAUHCHUC HpOBO,Z[HI/IKOBZ
U=Ul+U2+..,11=12=..., Ryocn = Ry + R,+...

3.2.8

3.2.9

3.2.10

Pabora anekrpudeckoro Toka: A = [UL.
3akon Jxoyns — Jlenna: Q = I?Rt

2
Ha pesucrope R: Q = A = [?Rt = IUt = %t

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA:

TenioBast MOLTHOCTB, BBIJIENIsSIEMAst HA PE3UCTOPE:

., P
P=PR=—=]U
R

MoniHocTh HCTOYHHKA TOKA:

Mﬂm’[

At |
CBO60I[HLIC HOCHUTCIIN QJICKTPUYICCKUX 3apsA 0B B
IIPOBOAHHKAX. MexaHnu3Mbl IpOBOANMOCTHU TBépI[I)IX
MCTAJUIOB, PAaCTBOPOB M pPacCIlJIaBOB JJICKTPOJUTOB, TI'a30B.

[TonynpoBoauuku. I10ynpoOBOTHUKOBBIA 11O/

3.3

331

MAT'HUTHOE I1OJIE

MexaHU4eckoe B3aMMOJIEHCTBHE MarHuTOB. MarHuTHOeE

none. Bekrtop  MarHuTHOM — mHaykumu.  [IpuwHnun

- - -

CyNepHo3HIMU MarHUTHBIX Ttosiel: B = By + B, + ---
Jluann wHAYKOMM MarHuTHOro mnons. KapTuna nuHMiA
WHyKLIHUH MATrHUTHOT'O OoJIA MOJIOCOBOTO u

HO)IKOBOO6p33HOFO ITOCTOAHHBIX MarHuTOB

3.3.2

OnbiT Opcrena. MarHUTHOE TOJIE TPOBOAHUKA C TOKOM.
KaptuHa nuHMI WHAYKOMWM MArHUTHOTO MOJIS JJIMHHOTO
NpAMOr0  MPOBOJHMKA M  3aMKHYTOTO  KOJIBLIEBOT'O

IIPOBOAHHKA, KATYIIKH C TOKOM

3.3.3

Cunia Amriepa, e€ HanpaBiieHue u BenuuuHa: Fy = IBlsina




I7ie 0L — YroJl MEXIy HalpaBJieHUEM IIPOBOJIHHUKA U

>

BEKTOpOM B

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYUHA:

Fnop =1 q | vBsina

3.34 . .
rae o — Yrol MeXIy BekTopamu vu B. JIBuxkeHue
3apsHDKEHHON YaCTHIIBI B OJTHOPOIHOM MarHUTHOM I10JI€
3.4 SJIEKTPOMATHUTHAS MHAYKI WA
[Torox BexTOpa MarauTHOU MHAYKIMKH: © = B,S = BScosa
7 B
34.1 %
G2
3.4.2  SBnenwue >nexkTpoMarHUTHON nHAYKIMHU. DJIC uHIyKINH
3aKoH 31eKTpoMarHuTHo nuaykuuu dapanes:
343 AD
A=
b{f\%.'n'
D/IC uHAYKIUY B TIPSIMOM MPOBOAHUKE ATHHOM |,
344 oL -
JBUXKYIIEMCS CO CKOpOCThIO v (v L 1) B 0OqHOpOTHOM
MaraHuTHOM nione B: | E; |= Blvcosa , Tae o — yroia Mexmy
BEKTOpOM B 1 HOpMasbio 1 K TNIOCKOCTH, B KOTOPOI JieskaT
BekTOophl MV ;ecmul L B,uv to | E; |= Blv
3.45  TIlpaBuio Jlenma
NHnyxtuBHOCTH: L = ?, i © = LI.
346 Camonnaykuus. 9/]C camonHayKIuu:
AT
E,=—L—| =-LI
Af —0
2
3.4.7 Y

DHeprusi MarHuTHOTO MOJIS KaTylmku ¢ Tokom: W, = -

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI




3.6

Konebarenpuplii kKOHTYp. CBOOOIHBIC AIIEKTPOMATHUTHBIC

KOHe6aHHﬂIEHHC&HBHONIKOHC6aTeHBHONIKOHTyp€Z

[a(1) = GeasSin( 0¥ + ;)

35.1 1) =q = . Vo] . .
(1) =q, =g, cos|at+q,|=1__ cos|al+q,)
2T 1
®opmyna Tomcona: T = 2nvVLC, oTkyna w = — = —
T IC
CBs13b aMILTUTYIbI 3apsiia KOHAEHCATOpa C aMILIUTY I0M CHIIbL
TOKa TpU CBOOOIHBIX DJIEKTPOMArHUTHBIX KOJEOAHHSX B
u7eaIbHOM K0Je0aTeIbHOM KOHTYpE:
Lo
gﬂlﬂﬂ -
L6}

352 3aKOH COXpaHEHUs SHEPrHuHM B HACANTBHOM KojeOaTeabHOM
KOHTYpe€:

3.5.3  BeIHYXIEHHBIE 2IEeKTPOMarHuTHbIE Koliebanus. PesoHanc
[lepemennsiit Tok. IIpousBoacTBO, nepeaya u noTpedieHne
INEKTPUYECKON SHEPTUU

e a7 e A &

+ = =T — =X — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus

3.55 - e
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B Bakyyme: E L B 1 ¢

35.6 [xana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipnmenenne
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITUKA

36.1 [IpssMonuHENHOE pacIpOCTPAaHEHHE CBETa B OJHOPOJHOMU
cpene. Toueunslil uctoyHuk. JIyd ceera
3aKOHBI OTpaKEHUS CBETa. & = [

a

3.6.2 §

S S




3.6.3

[TocTpoenne n300paskeHMi B IUIOCKOM 3epKalie

3.6.4

3.6.5

3.6.6

3.6.7

3aKOHbI IPEJIOMJIEHUS CBETA.
[Ipenomienue cBera: nysina = n,sinf.

o C
AOGCOTIOTHBIH MMOKa3aTeNb MPEIOMICHUS: N5, = -

o n v
OTHOCHTENBHBIN OKa3aTelb IPENOMICHHUS: Moy = n—z = v—l
1 2

Xox JIydell B IpU3Me.
1||-"'1 = 1'2 - 'H].}']. = .”2}.2
CooTHOIIEHHE 4YacTOT M COOTHOLICHHWE [UIMH BOJIH IIpU

nepexoac MOHOXPOMATHUYCCKOro CBETa 4YCpPC3 TI'paHULlyY

pasjaciia ABYX ONTHYCCKUX CPCU:

nH,<n )

ny

Oy

IlonHoE BHYTpEHHEE OTpaKEHHE.

[IpenenbHbBII  yron IOJHOTO  BHYTPEHHETO  OTPAXKCHMSL:

1 _nz

P Notn ng

Sina

Cobwuparoliue ¥ paccewBarollye JHUH3bL. TOHKas IUH3A.

DOKyCHOE paCCTOSTHUE W ONTHUYECKas CHJIa TOHKOW JIUH3BI:

p=21
F

o 1 1 1
dopMya TOHKOW JIMH3BIL: 2 + b

o h If1
YBenuueHue, gaBaemoe TuH30M: I' = it

F\ h

b,




4.1

3.6.8

3.6.9

B cnyuae paccenBaromnieit JMH3bI:

1
D0=F =—-0,
D

h 1f1
P=g=—71

Xop myda, MpOIIeANIEro JUH3Y MO MPOU3BOJIBHBIM YIJIOM K
e€ miaBHOM omntuueckod ocu. I[locTtpoeHune wu3o00paxkeHUi
TOYKH U OTpE3Ka MPsIMOM B COOMPAIONINX M PACCEHBAIOIINUX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak ONTUYeCKui mpubop. [ a3 kak ontuyeckas

cucreMma

3.6.

WnTepdepennus crera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHUS
HaOII0ICHUS MAaKCUMYMOB u MHHHMYMOB B
UHTep(PEPEeHIIMOHHON  KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBI — A=2m =, m= 0,+1,£2,

-

I+

3

v
MITHIIMYMBT — a={2m+1J:, m=0£1,£2+3

3.6.11

3.6.12

411

41.2

Hudpakus csera. [udpakuuonHas pemeérka. YciaoBue
HAOJMIOACHUS TJaBHBIX MAaKCUMyMOB MPU HOPMaJbHOM
MaJeHU MOHOXPOMATHYECKOTO CBETA C JIIMHOW BOJIHBI A Ha
pemiérky ¢ nmepuoaom d:

dsing,, =mim=0,+/-1,+/-2,+/-3,...

Hucnepcus ceera
KBAHTOBAS ®U3MKA
KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJTU3M

I'unoresza M. [lnanka o kBantax. @opmyna [lnanka: E = hv

hc
®otonsl. DHeprus potona: E = hv = 5 =pc

E h
Hmmynbe potona: p = — = — =~

413

dororpdext. OnbiTer A.I'. CTonerosa. 3akoHbl hoTodPdexra

414

VYpaBuenue DitnmreitHa 115 hoTodddekra:

Ecl)OTOHa = ABbIXOﬂa + EKHHmax'

hc hc
rac, Ec])OTOHa =hv = TFABI:IXOAa = hv}cp =
Kp




4.2

4.1.5

2
mv max

Ervnmax = 2 = eUzy

JlaBieHue cBeTa.

JlaBneHue cBeTa Ha IMOJHOCTBIO OTPAXKAIOLIYI0 MOBEPXHOCTH

1 Ha IMOJIHOCTBIO ITOIIOIAIOIIYIO ITIOBEPXHOCTDH

OU3NKA ATOMA

4.3

421

IInanerapnas monens aroma

4.2.2

[Mocrynarer bopa. M3nyuenue u mornomenue (GOTOHOB MpU
repexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUU HA JPYTOu:

hv _ e E, —E

MR n

™m
“mm

4.2.3

43.1

JIunenyaTele CIIEKTPBI.

CrexTp ypoBHEH 3HEPIrUU aTOMa BOJOPOJIA:

~13,63B
E =222 5123, .

" pl

n*
OU3NKA ATOMHOI'O AIPA
Hyxnonnas mopnens siapa I'elizen6epra — VMiBanenko. 3apsin

sapa. MaccoBoe uncio sapa. M3otomnst

4.3.2

4.3.3

PaamoakTHBHOCTE.

Anbda-pacnan:

A A4 4

7 X—>>5Y+  He
bera-pacnan.

DJeKTpOHHBIN B-pacnai:

A A 0 ~
X7 Y + je+v,

[TosutponusIii B-pacnan;
A A 0= ., .,
MY + € TV,

I'amma-usnydenue

-t
3akoH paanoakTHBHOTO pacmanga: N(t) = Ny * 27
ITycth M — Macca painoakTUBHOTO BerecTBa. Torma m(t) =

-t
mo* 2T

43.4

S nepubie peakuuu. JleneHue u CUHTE3 A1€p




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



