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cpeaHero oo1iero oopa3oBaHus

(®rOC COO)



HOACHUTEJBHASA 3AIINCKA

[IporpamMma no gusuke Ha YpOBHE cpeaHero oouiero oopasoBanus pazpaboTaHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHUH K
pe3yJbTataM OCBOCHHUSI OCHOBHOM 00pa3oBaresibHOW Mporpammbl, npeacraBieHHbix B @I'OC COO, a takxke ¢ ydy€Tom
dbenepanpHOit paboueil mnporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHusi ydyeOHoro mnpeamera «®duszuka» B
oOpa3zoBaTenbHbIX Opranuzanusx Poccuiickoit @enepanyu, peaau3yronx OCHOBHbIE 00pa30BaTeIbHbBIE TPOIPAMMBI.

[IporpaMmma 1o ¢u3uke ompenenser o00s3aTeNbHOE NPEIMETHOE COJEP)KAHHWE, YCTAHABIMBAET PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh U3YUYEHHUSI TEM M PA3ACNIOB YYEOHOro MpEeIMETa C y4ETOM MEXKIIPEAMETHBIX W BHYTPUIIPEIMETHBIX
CBA3E€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX oOcoOeHHocTell oOydarommxcsa. [Iporpamma mno ¢usuke naér
IPEJICTAaBICHUE O IIENIAX, COAEPKaHUHU, OOIEH cTpaTeruu OOy4YeHMs, BOCIMTAHUSA M Pa3BUTUS O0Y4alOUIMXCS CPEACTBAMU
yueOHoro npenMera «Puznka» Ha yriryoJ€HHOM ypOBHE.

N3yuenune kypca QUMK YriyOJEHHOTO YpOBHS IMO3BOJISIET peain30BaTh 3aJayd MPo(ecCHOHATbHON OpUEHTalNH,
HaIpaBJ€HO HA CO3/IaHUE YCJIOBHM MJIsi MPOSIBICHUS CBOMX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
oOy4Jaronumcs, KOTopble He0OXOAUMBI JIJIs1 MPOAOHKEHUSI 00pa30BaHUsl B OPraHU3ALUAX MPOPECCHOHATBHOTO0 00pa30BaAHUS
M0 Pa3INYHbIM (PU3UKO-TEXHUUECKUM U HHKEHEPHBIM CIIELUATbHOCTSIM.

B nmporpamme no ¢usuke OnpenesistoTcs IIaHHpYEeMbIe pe3ysbTaThl OCBOCHHS Kypca (M3MKH HAa YPOBHE CPEIHEro
oO1ero 00pa3oBaHus: JIMYHOCTHBIEC, METAIIPEAMETHBIE, TPEAMETHbIE (Ha YyIiIyOnEHHOM ypoBHE). HayuHO-MeTo10/10rHuecKOn
OCHOBOHM ISl pa3pabOTKKM TpeOOBaHMM K JIMYHOCTHBIM, METANpPEAMETHBIM M TMPEAMETHBIM pe3yjbTaTaM OOydarouiuxcs,
OCBOMBIIMX IMporpamMmy Mo (u3uMKe Ha YpPOBHE CpelHero oOmiero oOpa3oBaHHs Ha YIIIyOJEHHOM YpOBHE, SBISETCS
CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

[IporpamMma no pu3MKe BKIIOYAET:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOEHHUS Kypca (DU3UKU Ha YyriyOJIEHHOM ypOBHE, B TOM YHCIIE MPEAMETHBIE PE3yIbTaThl
0 roAam oOy4YeHus;

coJiep)kanue yueoHoro npeamera « Pu3uka» mo rogam 00ydeHusl.

[IporpaMmma mo Qu3nMkKe UMEET NPUMEPHBIA XapakTep M MOXKET ObITh HCIOJb30BaHA YUYUTENAMU (GUIUKH IS
COCTaBJICHUS CBOUX pabOYUX MPOrPaMM.



[Iporpamma mo ¢Qu3uke HE CKOBBIBAET TBOPYECKYIO HHHUIIMATHBY YYHUTEICH M TMPEIOCTABISIET BO3MOXKHOCTH JIJIS
peali3allid PA3IUYHBIX METOAMYECKUX IOAXOA0B K MPENOAaBaHUIO (PU3UMKKM Ha YriayOJIEHHOM YPOBHE IpPH YCIOBHUU
COXpaHEHUs1 0043aTENbHOM YaCTH COIEpKaHUS Kypca.

®dwu3uka Kak Hayka 0 HanboJee 00X 3aKOHAX MPUPOBI, BHICTYIAs B KAYECTBE yUeOHOTO MpeMeTa B IKOJIE, BHOCUT
CYILLIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUW 00 okpyxatomeM mupe. IIKoIbHBIIA Kypc (U3HKU — CHCTEMOOOpa3yIOUn s
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (U3MYECKUE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB W SIBJICHMIA,
M3y4aeMbIX XuMuel, Ouosoruei, ¢usnueckoil reorpadueil u actpoHomuel. lcnonp3oBaHuME M aKTUBHOE NPHUMEHEHUE
(¢u3NyYeCKUX 3HAHUN ONPENENNIO XapakTep U OypHOE pPa3BUTHUE PA3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEPreTHKH,
TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJYYEHHS] HOBBIX MATEpPHANIOB C 3aJaHHbIMU CBOWCTBamMHu. M3yueHue (PU3MKU BHOCUT
OCHOBHOM BKJaJ B (OPMHUpPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYaromerocs, B (pOpMHpPOBAHUE YMEHUU
NPUMEHSTh HayUHbIM METO/1 MO3HAHUS MPY BHIMOJIHEHUH UMHU YYEOHBIX UCCIIEI0BAaHUI.

B ocHOBy Kkypca (u3MKM Ha ypOBHE CpeIHEro oO0IIero oO0pa3oBaHUsl MOJOXKEH P HUACH, KOTOpPhIE MOXKHO
paccMaTpuBaTh KaK IPHUHLMIIBI €0 MOCTPOEHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEN KYPC SABIJISIETCS JJOTHYECKN 3aBEPLIEHHBIM, OH COJIEPKUAT MATEPHUA U3 BCEX
pazzienoB (PU3HMKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoesa zenepanuzayuu. B cooTBeTCTBUM ¢ HEW maTepuan Kypca (Ppu3uku oObeIUHEH BOKPYT (DU3HUYECKUX TEOPHUH.
Benymum B kypce siBisieTcs: GopMUPOBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€PHUH, BELIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuszanus npeanosiaracT MCHOJb30BaHUE T'YMaHUTAPHOTO MOTEHIMaNa (PU3MYECKOU
HayKH, OCMBICJICHUE CBS3M pa3BUTHUS (DU3UKU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoea npuknaonoit nanpasenennocmu. Kypc buszuku yriayO0iaEHHOTO YPOBHS MPEANOJIAraeT 3HAKOMCTBO C IIUPOKUAM
KPYTOM TEXHUYECKUX W TEXHOJOTMYECKHX NPHIOKEHUI M3YyYEHHBIX TEOPUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTCs Ha
YpOBHE OOIIMX MPEACTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoen 3xonozuszayuu peanusyercs MOCPEICTBOM BBEICHHS DJIEMEHTOB COJEP)KaHUs, MOCBSIIEHHBIX 3KOJOTUYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYXIeHHs mpoliem
paIoOHaIBHOTO IPUPOIOTIOIB30BAHUS U SKOJIOTHYECKON O€30MaCHOCTH.



OcBoeHue conepkaHusi MPOrpaMMbl MO (GU3HUKE JOKHO OBITH MOCTPOEHO HA MPUHIUIIAX CUCTEMHO-AESITEIbHOCTHOTO
noaxona. s duzuku peanuzaius 3TUX TPUHIIMIOB 0a3UpyeTCcsl Ha UCTOJIb30BAHUM CAMOCTOSITEIBHOTO AKCIIEPUMEHTa Kak
MOCTOSIHHO JeHCTBYIoero (akropa ydebHoro mporecca. s yriyOJI€HHOrO ypoOBHS — ATO CHCTEMa CaMOCTOATEIbHOTO
YUYEHUYECKOTO SKCIEPUMEHTA, BKIIOUYAIONIETO (POHTANbHBIE YYCHHUECKHE OMbBITHI MPH H3YYEHHU HOBOTO MaTepuana,
nabopatopHbie paboThI U paboTHI MpakTUKyMa. [Ipr 3TOM BO3MOKHBI J1Ba criocoba peanu3aiuu (Pru3nIecKoro mpaktukyma. B
MIEPBOM clly4ae MPaKkTUKyM TpoBoaAuTcs b0 B koHie 10 u 11 kmacco, mub0 mociie MepBOro U BTOPOrO MOJYTOAWM B
Ka)KIOM M3 3TUX KiaccoB. BTopoii cioco0d — 310 uHTerpanust paboT NpakTUKyMa B CUCTEMY JIaOOpaTOPHBIX padOT, KOTOPbIE
IPOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). Ilpu aTom mon pabotamu NpakTHKyMa MOHUMAETCsl CaMOCTOSITENIbHOE
HCCIIEIOBaHKE, KOTOPOE MPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000MIEHHOTO BHa 0€3 MOIIaroBoi HHCTPYKIIUH.

B mporpamme mo ¢u3uke cuctemMa y9eHHYECKOTO IKCIEPUMEHTA, Ta0OpaTOPHBIX paboOT M MpaKTUKyMa MpeACcTaBlieHa
€MHBIM NepeyHeM. BbIOOp TemMaTuku [Jis 3TUX BUIOB YYEHHMUECKHX MPAKTUYECKUX padOT OCYIIECTBISIETCS YYaCTHUKAMU
o0pa30BaTeNbHOr0 MpoIecca UCX0Ad U3 OCOOCHHOCTEH MOYpPOUYHOro IUIAHMPOBAHUSA M OCHalIeHUs KaOuHeta Qusuku. [Ipu
3TOM 00eCIeunBaeTCs OBJIAJICHUE 00YYAIOIIUMHUCA YMEHUSAMH IPOBOAUTDH NPSIMbIE U KOCBEHHBIE M3MEPEHHUSI, NCCIIEIOBaHUS
3aBHCHMOCTEH (PU3NIECKUX BEJTMYMH U TIOCTAHOBKY OMBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX THIIOTE3.

bonbmioe BHUMaHuE ynenseTcsl PEIICHUI0 PacuéTHBIX M KaueCTBEHHBIX 3anad. [lpu sTom myis pacd€THBIX 3amad
NPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO 3aJJaHHOM M HESBHO 3a/laHHOM (DU3MUECKON MOJEIbI0, MO3BOJISIOUINE MPUMEHSTh
M3YyYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTrO pasjena Kypca, TaK U MHTETpUpYsl MPUMEHEHUE 3HAHUM U3 pa3HbIX
pa3nenoB. [lmsi KadecTBEHHBIX 3alad MPHOPUTETOM SIBISIFOTCS 3aJaHus Ha OOBSCHEHUE/TpeaCcKa3aHue MPOTEKaAHUS
¢u3nUecKuXx SBJICHUI U TPOLIECCOB B OKpPYXAIOWIEH XU3HMU, TpeOyromue BbIOOpa (PU3NYECKOM MOAENU ISl CUTYalUH
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00eCTIeYeHII0 YIeOHOT0 mpoIiecca Kypc
¢bu3uku yrayOn€HHOTO YPOBHS Ha ypOBHE CPEIHETO OO0Iero oOpa3oBaHUS JOJDKEH H3Y4aThCsl B YCIOBUSX MPEAMETHOTO
kaOuHera. B xabunere U3k AOMHKHO OBITH HEOOXOAMMOE JabopaTopHOE 000PYIOBAaHUE ISl BHIMIOJHEHUS YKAa3aHHBIX B
nporpaMme No (U3MKE YYEHHYECKHX ONBITOB, JAOOPATOPHBIX pabOT U pabOT MPAKTHKyMma, a Takke JEMOHCTPAllMOHHOE
o0opy0oBaHUE.



JlemMoHCTpanmoHHOE 00OpyAoBaHUE (POPMHUPYETCS] B COOTBETCTBHM C MPHHITUIIOM MHUHHMAIBHOW JOCTATOYHOCTU H
o0ecrieunBaeT IMOCTAHOBKY IEPEYHMCICHHBIX B MPOrpaMMe IO (U3WKE KIFOYEBBIX JEMOHCTpAIMA IS UCCIICTOBAHWSI
M3y4aeMbIX SBJICHUI U MPOIECCOB, SMITUPUUECKUX B (PYHIAMEHTATBHBIX 3aKOHOB, NX TEXHUYECKHUX IPUMEHEHUH.

JlabopaTopHoe oOOpymOoBaHWE ISl YYCHHUYECKHX TMPAKTHUYECKUX pabdoT ¢GopMHpPYETCS B BHAC TEMATHYCCKUX
KOMILJIEKTOB W oOOecredYnBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha ABYX oOOydJarommxcs. TeMaTWdecKhe KOMITIECKTHI
nabopaTopHOTO 000PYIOBAHUS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM HCITOJIb30BAaHUU AHAJIOTOBBIX M IH(POBHIX
pUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU IIEJISIMU U3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBJISIOTCS:

dbopMupoBaHWEe WHTEpeca M CTPEMIICHHS OOYYalOMUXCS K HAyYHOMY HW3YyYCHHUIO TMPUPOJIBI, Pa3BUTHE WX
WHTEJUICKTYaJTbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAyYHOM METOJAE IMO3HaHUS W (OPMHUPOBAHUE HCCIIECIOBATEIHCKOTO OTHOIICHHUS K
OKPYXKAIOIIUM SIBJICHUSIM;

dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KAaK PE3ysbTaTa U3y4YCHHs] OCHOB CTPOCHUSI MAaTepuu U (PyHIaMEHTaIbHBIX
3aKOHOB (PU3HKHU;

dbopMHupoBaHrE YMEHUH OOBSICHATD SBICHUSI C UCIIOIh30BaHUEM (DU3NYECKUX 3HAHWHA W HAYYHBIX JIOKA3aTEIHCTB;

dbopMHpoBaHUE TIPEACTABICHUM O POIU (GUBUKHU JJI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE MPEJCTaBICHUN O BO3MOXKHBIX cdepax Oymymier npopecCuoHalIbHON AESITEIbHOCTH, CBA3aHHBIX C (DU3UKOMH,
MOATOTOBKA K JIaTbHEHIIIEMYy O0YUYEHHUIO B 9TOM HaIPaBJICHHH.

JlocTmkeHHe JTHUX Ieei 00ecreunBaeTCs pelIeHHEeM CICAYIOIUX 3aad B MpoIecce M3yueHUs Kypca (U3WKU Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHuUs:

MpUOOpPETEHUE CUCTEMBI 3HAHUI 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIOYAs MEXAHHKY,
MOJICKYJIAPHYIO (DU3UKY, STIEKTPOAUHAMHUKY, KBAHTOBYIO (DH3UKY U DJIIEMEHTHI acTPO(DHU3UKH;

dbopMHpOBaHE YMEHUN MPUMEHSATHh TCOPETHUYCCKUE 3HAHMS I OOBACHEHUS (DU3NYCCKUX SBIICHUN B MPUPOJEC U JUIS
NPUHATHS TPAKTHYECKUX PEIICHUH B ITOBCEIHEBHOM KU3HU;



OCBOEHHE CIOCOOOB pEICHHs Pa3IMYHBIX 3aj7]a4 C SBHO 3aJaHHOW (PU3NYECKON MOJEINbIo, 3a/1ad, MOAPa3yMEBaOIINX
CaMOCTOSATENIbHOE co3AaHue (U3MUECKOW MOJENH, aJeKBaTHOW YCIOBHMSIM 3aJadd, B TOM 4YHUCJE 3aJad HHXEHEPHOTO
XapakTepa;

MOHUMaHuEe (PU3NICCKUX OCHOB WM TPUHIIMIIOB JIEUCTBUS TEXHHUUECKUX YCTPOWCTB M TEXHOJIOTHYECKUX TPOIECCOB, X
BIIMSTHUS Ha OKPYXKAIOUIYIO CPEY;

OBJIAJICHHE METOJaMH CaMOCTOSITEIBHOTO IJIAHUPOBAHUS W TMPOBEACHUA (U3NYECKUX IKCIEPUMEHTOB, aHAINW3a U
WHTEpHpeTanuu HHPOpMaIu, OTPEEICHHS TOCTOBEPHOCTH MOJIYYeHHOTO pe3yJsIbTaTa;

CO3/7IaHUE YCIIOBUH JJIs Pa3BUTHS YMEHHM MPOEKTHO-UCCIIEI0BATEIHCKON, TBOPUECKON e TEILHOCTH;

pa3BHUTHE UHTEpeca K cepam MpodhecCHOHATBHOM e TENbHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B cootBerctBum ¢ tpedoBanusiMu @I'OC COO yrinyOn€HHBIA ypOBEHb U3yueHUs yueOHoro npeamera «dusuka» Ha
YpPOBHE CpeaHero ooOIiero oOpa3oBaHUs BHIOMpAETCS OOYYAIOIIMMHUCS, IUIAHUPYIOIMIMMH MPOAOKEHHE OOpa30BaHUS IO
CHEIUATBHOCTIM (U3UKO-TEXHUYECKOTO TPOPUIIS.

Ha uzydenne puzuku (yriyOn€HHBIN ypOBEHb) Ha YpPOBHE cpeHero odiero odpazoBanus otBoautcsa 340 vacos: B 10
kimacce — 170 gacoB (5 gacoB B Heaenio), B 11 knacce — 170 gacoB (5 4acoB B HEAETIO).

[Ipennaraembiii B mporpamMMe 10 (U3HKE TMEpedYeHb Ja0OpaTOPHBIX M MPAKTUYECKUX pPAOOT  sBISETCS
PEKOMEHIOBAaHHBIM, YYHUTENb JI€JIaeT BHIOOP MpOBENEHUS JTa0OPATOPHBIX PadOT U OMBITOB C YYETOM WHIMBHIYATbHBIX
0COOEHHOCTEH 00yUaroIMUXCS.



COILEPKXAHUE OBYYEHUAA
10 KITACC

Pa3znes 1. HayuHblii MeTO NO3HAHNSI IPUPO/BI.

®uzuka — QpyHIaMEHTalIbHAsE Hayka o mpupoje. HayuyHblil MeTON MO3HAHMS U METOAbl MCCIAEAOBAHMS (PU3MUECKUX
SABJICHUMU.

DKCIEpUMEHT U TEOpUs B IpoLECCe NMO3HaHUs Npuposl. Habmoaenue u skcriepuMenT B (pusmke.

Cnoco0Obl u3MepeHus: (PU3MUECKUX BEIUYMH (AHAJIOTOBBIE M LIM(PPOBBIE HU3MEPUTENbHBbIE MPHUOOPHI, KOMIBIOTEPHBIE
JATYUKOBBIE CHCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHMH (A0CONIOTHASI U OTHOCUTENIbHASA).

MonenupoBanue (U3MUECKUX SBJICHUH U NPOIECCOB (MaTepHalibHash TOYKa, aOCOIIOTHO TBEPIAOE TENO, UAcabHas
KUJKOCTh, WJICANIbHBIN Ta3, TOUYCUHBIN 3apsn). I'umore3a. dusnueckuii 3aK0H, TPAHMIIBI €r0 MPUMEHUMOCTH. Duzndeckas
TEOPHSL.

Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOW HAYYHOW KAPTUHBI MUPA, B IPAKTUYECKON AEATENBHOCTHU JIHOJEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

W3mepenue cuiibl TOKa W HaNpsOKEHUS B LENM MOCTOSIHHOTO TOKAa MHpPHU IOMOIIM aHAJOTOBBIX U IIM(PPOBBIX
MU3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ Iu(poBoil nabopatopuedt no ¢usuke. [lpumepsl n3MepeHuss QU3NYECKUX BEIMYUH TPU MOMOIIU
KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmxeHne. OTHOCUTENBHOCTh MEXaHUYECKOT0 ABMKEHHs. CrcTema OTcUéTa.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BexkTop MaTepuaabHOM TOYKH, €r0 MPOEKIIMU HA OCU CUCTEMBI KOOpAUHAT. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MATEPHAIBHON TOUKH, UX MTPOEKLIUU
Ha OCHU cucTeMbl KoopauHat. ClloXKeHre MepEeMENICHUIN U CI0KEHUE CKOPOCTE.



PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH
MaTepUAIbHON TOUYKH OT BPEMEHHU U UX rpapuKH.

CBoOosHOE majieHue. YCKOpeHue CBOOOMHOIO MajeHus. JIBrkeHue Tena, OpOUIEHHOTO MOJ YIJIOM K TOPHU3OHTY.
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH M YCKOPEHHUS MaTepUATHHOU TOYKU OT BPEMEHHU U UX TpaduKH.

KpuBonuueitnoe nBuxeHue. J[BUKEHHME MATEPUAIBbHOW TOYKM II0 OKPYXXHOCTH. YTIIOBas W JIMHEWHAs CKOPOCTb.
ITepuon u yactoTa obpaienus. LlenTpocTpemMuTenpsHoe (HOpMaIbHOE), KacaTeabHOE (TAaHTECHIIMAIBHOE) U MOJTHOE YCKOPEHUE
MaTepUAIbHON TOUYKH.

TexHUuecKkue yCTpOMCTBA U TEXHOJIOTHUYECKUE MPOLIECCHI: CIIMAOMETP, ABUKEHUE CHAPSAOB, LIEIHBIE, IIECTEPEHYATHIC
1 peMEHHBIE Nepelaud, CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cucteMbl 0TCUETA, MILTFOCTPAIUS KHHEMATUUYECKUX XaPAKTEPUCTUK IBUKEHUS.

CriocoObl uccienoBaHusl IBH>KCHUM.

NimrocTpanms nmpeaenbHoro nepexoaa 1 u3MEpeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTo MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpagienune ckopoctu Ipu ABUKEHUH 110 OKPYKHOCTH.

[TpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTEM, TPAEKTOPHI, CKOPOCTEUN ABUIKEHUS OJTHOTO M TOTO K€ TeJia B PA3HBIX CUCTEMax OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydyeHne HEpaBHOMEPHOIO IBUKEHUS C LIEJIBIO ONPENEIICHUS MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHus Ipu MPSMOJIMHEMHOM PABHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBH)KEHUH.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHus (PEKOMEHI0BAaHO MCIOJb30BaHue IUPPOBOI 1ab0paTopun).

W3ydyenune nBuXKEeHHsS Tena, OPOLIEHHOTO TOpU30HTaNbHO. [IpoBepka rumore3sl O MNPSAMOM MPOMOPILHMOHATHHON
3aBHCUMOCTH MEX]y JAJIbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTHIO TEA.



N3ydenune nBrkeHUd Tena N0 OKPYKHOCTHU C TOCTOSSTHHOM 110 MOJAYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOJia 0OpaIieHus KOHUYECKOTO MasTHHUKA OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

IlepBsiii 3akoH Hprorona. MHepuumaneubsie cucremsl otcuéra. [Ipuanun otHocutensHocT ['anunes. HennepunanbHbie
CUCTEMBbI OTCUETA (OTpeiesieHre, IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HeroToHa 1151 MarepuaibHOU TOUKH.

Tpernii 3ak0H Hpr0TOHA JIs1 MaTepUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh TPABUTAIMOHHON U MHEPTHOM MacCCHhlI.

Cuna TsikecTd. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO MaJ€HUSI OT BBICOTHI HAaJl MOBEPXHOCTHIO IJIAHETHI U OT
reorpadudeckoil mupoThl. J[BrmkeHrne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABUKYIIErocst C YyCKOPEHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHHUS CKOJbXeHUs W cwia TpeHus mnokos. Kosadduinment tpenms. Cua
COIPOTHUBJICHUA MPU ABUKECHUU TEJIA B KUJIKOCTHU WJIU rase, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

JHasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHUueCcKre yCTPOMCTBA U TEXHOJIOTHUYECKHUE ITPOUECCHI: MOAINITHUKN, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

Habmronenue aBuKeHUsI T€JI B MHEPITUATIBHBIX U HEMHEPITMATBHBIX CUCTEMaxX OTCUETA.

[IpyHIIMITI OTHOCUTEIBHOCTH.

Kauenne AByx UMIMHAPOB WM IIAPOB PA3HOM MACCHI C OJMHAKOBBIM YCKOPEHHEM OTHOCUTEIIBHO HEWHEPIUATBHOU
CHUCTEMBI OTCYETA.

CpaBHEHHE PaBHOJACUCTBYIONICH NPWIOKEHHBIX K TENy CUJ C IMPOU3BEJAECHHWEM MAaCChl TeJla Ha €ro YCKOPEHHE B
VHEPLUAJIBbHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepenune macce 1o B3anMoAeiCTBUIO.

HesecomocTs.



Bec tena npu yCKOPEHHOM MOABEME U MTAaJICHUH.

[leHTpOoOE)KHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHHMSI IIOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3mepenne paBHOAEHCTBYIONIEN CUIT TPU ABMKEHUHU OpyCKa MO HAKJIOHHOM IJIOCKOCTH.

[IpoBepka runoTes3sl 0 HE3aBUCUMOCTH BPEMEHU JBUKEHUA OpycKa MO HAKJIOHHOM TUIOCKOCTH Ha 33/IaHHOE PACCTOSTHUE
OT €ro MaccChl.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00paslie, oT ux aedopMaluu.

N3yuenune ABMKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JErKuil OJI0K.

N3mepenue ko3 puurenTa TpeHus 1o BEIMYUHE YIII0BOro Koddgunuenta 3aBucuMoct Frp(N).

HccnenoBanue NBUKEHUS OpycKa 10 HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KOA(PPUIIUEHTOM TPEHUS.

N3yueHue ABMKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTynarenbHoe U BpallaTeabHOE ABUKEHUE TBEPAOTO Tena. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpaueHus. [1nedo cunbl. CrnoxkeHne cuil, NPUII0KEHHbIX K TBEpAOMY Teiy. LIeHTp Tsxectu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TeNa.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOC PAaBHOBECHE.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: KPOHIUTEMH, CTPOMTENIbHBIA KpaH, peLIETyarsie
KOHCTPYKLIUHU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.
HccenenoBanue yciaoBUi paBHOBECHUS TBEPAOIO Tela, UMEIOLIETO OCh BPAILLECHUS.
KoncTpynpoBanne KpOHIITENHOB U PaCUYET CUII YIPYTOCTH.

N3ydenne ycTOMINBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIAIb ONIOPBI.



Tema 4. 3akonwl coxpanenus 6 mexaHuke.

Nmnynbee MaTepraibHOM TOYKH, CUCTEMBI MaTEPUAIIBHBIX TOUEK. LIEeHTp Macc cucTeMbl MaTepUANIbHBIX TOUEK. Teopema
O JIBMKECHUU LIEHTPa Macc.

NMnysibe CUIIBI 1 U3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

MoMeHT umnyiibca MaTepuaabHON TOUku. IIpeacraBienne o COXpaHEHMM MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX HOJISX.

PaGota cuibl Ha MaJOM 1 Ha KOHEYHOM MepemeltieHuu. ['paduueckoe npeacrapieHue padOoThl CUIIBL.

MOIIHOCTH CHUJIBI.

Kunernueckast sHeprust MatepuainbHoi Touku. Teopema 00 M3MEHEHUH KHHETUYECKOM SHEPTUU MaTepUaIbHON TOYKH.

IloreHunanbHple W HENOTeHUMaNbHble CHIbl. [loreHnmanbHas odHeprusa. lloTeHuumanbHas dSHeprus ymnpyro
nepopMupoBaHHON TpyxkuHbl. [loTeHIManbHas SHEprus Teja B OJHOPOAHOM TpaBUTALMOHHOM moje. [loreHuunanbHas
SHEprus Tejla B TPAaBUTALMOHHOM I10JI€ OJAHOPOJHOrO Iapa (BHYTpH M BHE 1iapa). Bropas kocmuueckas ckopoctb. Tperbs
KOCMHYECKAsI CKOPOCTb.

CBsi3b paOOThl HEMOTEHLMAJIBHBIX CHJI C U3MEHEHHMEM MEXaHWYECKON HSHEpPruM CHCTEMbI Tell. 3aKOH COXpPaHEHHUS
MEXaHUYECKON SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHyuM 11 UI€aTbHOM JKUJIKOCTH KaK CJIEICTBUE 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPIUU.

TexHUYeCKHE YyCTPOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: JBUKEHUE PAKET, BOAOMET, KOIEP, MPYKUHHBIA MTUCTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHUE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMIKEHHUE.

N3mepenre MOIHOCTH CHUJIBI.

W3meHneHune sHepruy Teja Mpu COBEPIICHUN PaOOTHI.



B3anmuble npeBpamieHuss KUHETUYECKOM U MTOTEHIMAIBHOM JHEPTUN IPU JAEHMCTBUM HA TEJO CHJIBI TSKECTU U CHUIIBI
YIPYTOCTH.

CoxpaHeHue dHEepPTUH NPy CBOOOTHOM MaJICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKMuUKym.

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITyTH.

N3mepenne cuitbl TSIru, CKOPOCTA MOAEIIH 3IEKTPOMOOMIISI 1 MOLUTHOCTH CHJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIB.

Hccenenoanue coXxpaHeHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJCHCTBUM.

N3mMepeHne KNHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTEHIUATBHOM SHEPTHH MPYKUHBI C pa0OTON CHUJTBI TPEHUSL.

Omnpenenenre pabOTHI CUIIbI TPEHUS P IBH)KEHUU TeJla 10 HAaKJIOHHOM MIIOCKOCTH.

Pa3znes 3. MoJsiekyisipHas pU3NKA U TEPMOJAUHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeOoPUU.

OcHOBHBIE TOJIOKEHHST MoJieKyJsipHO-KuHeTndeckoil Teopun (MKT), ux omnsiTHoe oOocHoBanue. Juddysus.
bpoyHoBCcKkoe nBUkEeHUE. XapaKTep ABUKCHUS U B3aUMOJICVCTBUS YaCTHI] BellecTBa. MOJEenu CTPOEHHUS Ta30B, KUJIKOCTEN U
TBEPJBIX TEI M 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelie. Macca u pasmepsl MoJiekyl (aroMoB). KomnuecTBo
BeniecTBa. IlocrosHHas ABoraspo.

TennoBoe paBHoBecue. TemnepaTypa u crocoOsl e€ uzmepenus. [llkana remmnepatyp Llenbcusi.

Mopens uaecanbHOrO rasa B MOJIEKYJSIPHO-KMHETHYECKOM TEOPUHU: YaCTULBl Ta3a JIBWUKYTCS XAOTHUYECKM M HE
B3aMMOJICHCTBYIOT APYT C IPYTOM.

["a3oBbIe 3akoHBI. YpaBHeHHe MenneneeBa—Kiamneiipona. AGcomroTHas Temriepatypa (mkana temmneparyp KenpBuHa).
3akon JlampToHa. M30mporeccsl B UAECaIbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. I'paduyeckoe mpeacraBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIYy AAaBJICHUEM U CPEIHEN KWUHETUYECKOW SHEPrued MOCTYINATEIbHOTO TEIUIOBOIO JBHYKEHHUS MOJIEKYJI
UJEANBHOTO ra3a (OCHOBHOE YPaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUHN UIEATBHOTO rasa).



CBs3p  aOCOMIOTHOM  TeMIIEpaTypbl TEPMOJAMHAMUYECKONW CHCTEMBI CO CpEeAHEH KHHETHYECKOW DJHepruen
NOCTYHAaTEIbHOTO TEIJIOBOTO JIBMXKEHUS €€ YACTHII.

Texnuueckue ycTpoicTBa U TEXHOJIOTHYECKUE TIPOLIECCHI: TEPMOMETP, OapOMETp, MOJyYeHHE HAHOMATEPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTUI] BEIISCTBRA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita lITepHa.

[IpuTskeHnE MOJIEKYII.

Mogenu KpUCcTaluIn4eCKUX PEeEToK.

Hab6nronenue u uicciiefoBaHruEe U30IPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

Uccnenosanue npoiiecca yCTaHOBJICHUS TEIJIOBOIO PABHOBECHS MPHU TEINIOOOMEHE MEXy ropsiueii U X0J0AHOU BOIOM.

N3ydenune nzorepMuueckoro mpoiiecca (peKOMEHI0BaHO HUCTIOIb30BaHKEe IU(PPOBOI J1abopaTopun).

N3y4yenue n30X0pHOTO nporiecca.

N3ydenune nzobapHOTO Mporecca.

IIpoBepka ypaBHEHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckast (TJl) cucrema. 3amaHue BHEIIHUX YCJIOBUM JIsI TEPMOJMHAMHYECKON CUCTEeMbl. BHemiHune u
BHYTpPEHHHE MapameTpbl. [lapaMeTpbl TEpMOIMHAMUYECKOW CUCTEMbI KaK CPEIHUE 3HAUYCHUS! BEJIMYWH, OMMUCHIBAIOIINX €€
COCTOSIHUE Ha MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nauwano tepmomumnamuku. CaMOINpOM3BOJBHAS pelakcalys TEPMOAMHAMUYECKON CHUCTEMBI K TEIIOBOMY
PABHOBECHIO.



Mogens uaeampHOrO rasa B TEPMOJWHAMHKE — CHCTEMa YypaBHEHUW: ypaBHeHue MenaeneeBa—Knamneiipona u
BBIpaKEHUE [IJI1 BHYTPEHHEH SHEPrUU. YCJIOBUS NPUMEHUMOCTH 3TOW MOJENIN: HU3KAasg KOHLEHTPALMsS YacTHUILl, BBICOKHE
TeMnepaTypsbl. BeipaxkeHue 151 BHyTPEHHEW 3HEPTUU OAHOATOMHOTO UAEAIbHOTO rasa.

KBazucratnueckrne u HECTATUYECKUE MTPOLIECCHI.

DneMmeHTapHasi paboTa B TepMoiuHamMuke. Beraucienue pabotel o rpaduky mpoiiecca Ha pV-auarpamme.

Tennonepenaya kak crnocod M3MEHEHUsI BHYTPEHHEN SHEPTUU TEPMOAMHAMUYECKON CUCTEMBbI 0€3 COBEPIICHUS Pa0OTHI.
KonBek1usi, TEMIonpoBOIHOCTb, U3ITyYEHHUE.

KomnuectBo Temnorel. TemioéMKoCTh Tena. YIelbHAas W MOJIApHAs TEIIOEMKOCTH BelllecTBa. YpaBHeHue Maitepa.
VYnaenbHasi TerioTa cropaHus ToIiMBa. Pacyér koiuyecTBa TEIUIOTHI Mpu Termonepenade. llonstue 06 aamabaTHOM
IIpoLECCe.

[lepBbrii 3akoH TepMoauMHamMuku. BHyTpenHsas sHeprusi. KonumdecTBo TemioTsl U paboTa Kak Mepbl HU3MEHECHHS
BHYTPEHHEW YHEPTUU TEPMOJIUHAMHUYECKOU CUCTEMBI.

BTtopoii 3akOH TEpMOJMHAMHUKH I PABHOBECHBIX IIPOIIECCOB: YEpe3 3alaHHOE€ pPABHOBECHOE COCTOSIHHE
TEPMOJIMHAMUYECKON CUCTEMBI MMPOXOJIUT €IUHCTBEHHAs anabara. AOGCOJIIOTHAS TeMIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY /111 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPEAATh TEIUIOTY OT 00JI€€ XOJIOJHOTO
Tena K Oosee Harperomy 0e3 komneHcaruu (Kinaysuyc). HeobpaTuMocTs TpUPOAHBIX MPOIECCOB.

[TpuHnmb! nectBus TeruioBbix MamuH. KIT/.

Maxkcumanbaoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKHUE aCTIEKThI UCTIOJIb30BAHUS TEIIOBBIX ABUTATENEH. TEII0BOE 3arpsA3HEHUE OKPYKAIOIIEN CPEIbI.

TexHuYecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE TTPOIIECCHI: XOJOAMIBHUK, KOHAUIIMOHED, AU3EIbHBIA U KapOIOpaTOPHBIN
JIBUTATENIN, TTapOoBasi TypOWHA, MOJyUYeHUE CBEPXHU3KUX TEMIIEPaTyp, YTUIN3AIUSI «TEIJIOBBIX» OTXOJO0B C UCIOJIb30BaHUEM
TETJIOBOTO HACOCa, YTHIN3AINS OMOOPTaHWYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacliupeHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTUU.

UccnenoBanue annadbaTHOTO TIpoliecca.

KomnproTepHble MOJIEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne yaenpHON TEIITOEMKOCTH.

Hccnenosanne nporecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aquadbaTHOro npoiecca.

W3yuyeHune B3aMMOCBS3H SHEPTUH MEKMOJIEKYJSIPHOIO B3aUMOJACHCTBUS U TEMIIEPATYPBI KUIIEHUS KUIKOCTEH.

Tema 3. Acpecamnibie cocmoanusa éewjecmea. Pazosvie nepexoowvl.

[TapooOpa3zoBanue u koHaeHcanus. MicnapeHue u kuneHue. Y ienbHas TemioTa napooOpa3oBaHus.

HacplieHHble 1 HEHACBIIEHHbIE Mapbl. KauecTBeHHAs! 3aBUCHMOCTD IUIOTHOCTH M JAaBJIEHHUS HACBILIEHHOTO Mapa OT
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT O00BbEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpaTypbl KUIEHUS OT JaBJICHUS B
KHUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépnoe Ttemo. Kpucrammueckue u amopdHbie Teaa. AHHM30TPONHS CBOMCTB KpucTamioB. [lnaBieHue u
KpucTaJIM3anus. Y ienbHas Tersiora miasneHus. Cyoaumanus.

Hedbopmarun BEpoTO Tena. Pactsokenne u cxatue. Casur. Moayns FOunra. [penen ynpyrux aedopmariuii.

TeroBoe pacmMpeHue KXUAKOCTEH U TBEPABIX Tes, 00bEMHOE M JUHEHHOE pacliupeHue. AHTAPMOHU3M TEIUIOBBIX
KOJIeOaHMI YacTUIl BEIECTBA KaK MPUYMHA TEIJIOBOTO pacliMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrUn B (pa30BbIX MEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOe HaTskeHue. Koaddurment moBepxHocTHOTo HaTspKeHusa. Kanwispuele siBneHus. [laBmenue mop
HCKPUBIJIEHHOM MMOBEPXHOCTHIO xKUAKOCTU. PopMmyina Jlammaca.

TexHuyeckre ycTporucTBa U TEXHOJOTHUECKUE MMPOLECCHI: KUIKUE KPUCTAIUIbI, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.



CBoiicTBa HACBKIIICHHBIX MMAPOB.

Kunenune. Kurnenne npyu noHMKEHHOM JIABJICHUMU.

N3MmepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMM.

CmauunBaHue.

Kanumnsipasie siBieHus.

Mojenn HEHBIOTOHOBCKOW JKUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTALNINYECKOTO BEIIECTBA.

Bunsl nedopmanmii.

Hab6nronenue manbix nedopmarui.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

N3ydyeHne 3aKkOHOMEPHOCTEN MCIAPEHUSI ) KUIKOCTEM.

N3mepenne yaenpHOM TEMIOTHI MJIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenne abCoMOTHOM BIIaKHOCTH BO3/yXa U OIIEHKA MACChI MAPOB B MTOMEIICHHH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3zmepenune monyns FOunra.

HccnegoBanue 3aBUCUMOCTH AedOpMaLIMKM PE3UHOBOIO 00pa3iia OT MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe none.

OnekTpu3anus Ten U €€ MPOsIBICHUA. OJeKTpudeckuil 3apsia. [[Ba Buma snektpuueckux 3apsaaoB. [IpoBomHuku,
TUAJIEKTPUKHU U TTOIYIIPOBOAHUKH. DJIEMEHTAPHBIN 3JIEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS dJIEKTPUUECKOTO 3apsiia.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSbI.



Hanpspk€HHOCTh 2nekTpudeckoro modis. [IpoOnslit 3apsn. JInHuy HanpspKEHHOCTH SIIEKTpUYecKoro mnosist. OqHopoaHoe
AIEKTPUYECKOE I10JIE.

IToTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3sHOCTH MOTEHIMaANOB W HampspkeHue. lloTeHumanbHas sHeprus
3apsAjga B AJEKTpocTaThdeckoM noje. IloreHuuman anekTpocTtaTudeckoro mnojs. CBsi3b HaNpsKEHHOCTH MOJSI M Pa3HOCTU
MOTEHIUAJIOB JJISl JIEKTPOCTATUYECKOr0 MO (KaK OJJHOPOAHOTO, TaK U HEOJHOPOJAHOTIO).

[IprHIMI Cynepno3ULIAN dIEKTPUIECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHON cdepbl. [lone paBHOMEpHO 3apsKEHHOro Mo 00bEMY HIapa.
[lone paBHOMEpPHO 3apsLDKEHHON OeckOHEUHOW MIockocTd. KapTuHbl JUMHUI HAOpsHKEHHOCTH STUX  MOJEH |
DKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEN.

[IpoBOOHMKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM I0JIe. JIndneKkTpryecKkas IpOHUIaEMOCTh BELIECTBA.

KonaeHcaTop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOPA.

[TapannensHOE coenrHeHne KOHIeHcaTopoB. IlocnenoBarenbHoe COEAUHEHNE KOHACHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBMKEHME 3apsSyKEHHOM YaCTULIBI B OTHOPOJIHOM JJIEKTPUYECKOM ITOJIE.

TexHu4yeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE IPOLIECCHI: AIEKTPOCKOIL, JJIEKTPOMETP, IJIEKTPOCTATUUYECKas 3aIlNTA,
3a3eMJIEHHUE 3JIEKTPOIIPUOOPOB, KOHAEHCAaTOPhl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIApPUKOB.

DNEeKTpUYECKOE NOJIE ABYX 3APSKEHHBIX ITACTHH.

Mogaensb anekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpOBOHUKM B DIIEKTPUYECKOM IIOJIE.

DnexTpocTaTuyecKas 3aluTa.

Y CTpONCTBO U AENCTBUE KOHJAEHCATOPA NOCTOSIHHON ¥ IEPEMEHHON EMKOCTH.



3aBUCHUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHJIGHCAaTOpa OT IUIOMAAX IUTACTUH, PACCTOSIHUS MEXKIY HUMU U
IUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsazKa 1 pa3psaKka KOHJIEHCATOpa Yepe3 pe3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, NPAKMUKYM.

OrneHka cujl B3auMOJICHCTBUS 3apsHKEHHBIX TEJl.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHIO U3ITyUEHUs CBETOIMO/IA.

N3ydenne npoTekaHus TOKa B LIETH, COAEPXKAIIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HAMPSKEHUS ) TP TIOCIIEI0BATEIbHOM COCIMHEHUN KOHJIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 371eKmpuyecKuii mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcnoBus cylecTBOBaHUS MOCTOSHHOTO 3JIEKTpU4eckoro Toka. Mcrounuku toka. Hanpsixenne U u 3/IC &.

3akoH Oma 1 y4acTKa LEeTH.

DJIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COMPOTUBIICHUS OJTHOPOJHOTO MPOBOJHUKA OT €ro JJIMHBI U TUIOLIATU
MONEPEYHOr0 CEYEHUs. Y IeIbHOE COTPOTUBJICHNE BEIIECTBA.

[TocnenoBarenbHOE, MapajIebHOE, CMEIIAHHOE COECIMHEHUE MPOBOJHHUKOB. Pacdy€T pa3BETBIEHHBIX 3JIEKTPUUECKUX
ueneit. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTB ANEKTPUUECKOro TOKa. TeraoBasi MOIIHOCTD, BbIAEsAeMasi HA PE3UCTOPE.

OJIC v BHyTpEeHHEE CONPOTUBIECHHUE MCTOYHHMKA TOKAa. 3akoH Oma sl MOJHOW (3aMKHYTOM) 3JIEKTPUYECKOM LIeTH.
MomHOCTh UCTOYHHKA TOKA. KOpOTKOE 3ambIkaHue.

Konnencarop B 1ienu mNoCTOSTHHOTO TOKA.

TexHuyeckue yCcTpouCTBa M TEXHOJIOTMYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUYMK AIEKTPUUYECKOU
SHEPIuu.

Jemoncmpayuu.



N3mepenue cuiibl TOKa U HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs PE3UCTOPA, JaMIlbl HAaKaIUBaHUs U CBETOIMO/A.

3aBUCHUMOCTh CONPOTHUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOUIAJM IONEPEYHOrO0 CEYEHUs MU
Marepuana.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTHUBIICHUSI IPU TOCTOSTHHOM HaIPSKEHUU.

[Ipsamoe n3mepenne /1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO MJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco6bl coenuHeHnust UICTOYHUKOB Toka, JJ1C GaTapeii.

HccenenoBanue pa3HOCTH MOTEHIUAIOB MEK/Y ITOJ0CAMHA HCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

HccnegoBanue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHoro COnpoTUBIICHUS IPOBOJIHHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JUIs1 JIAMITBl HAKAJIMBAHMSL.

VYBenuueHue npesena u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoctr D/1C ranbBaHMYECKOTO 3JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aAMBIKAHHH.

HccenenoBanue pa3HOCTH MOTEHIUATIOB MEXK/Y IMOJI0CAMHA HCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

HccenenoBanue 3aBUCUMOCTHY TIOJIE3HOW MOITHOCTH NCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DnekTpuyecKkas NpOBOAUMOCTb PA3MUYHBIX BEHIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCTD
COMPOTHUBJICHUSI METANIOB OT TemMnepatrypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHass W TMpPHUMECHas MPOBOJUMOCTh MOJIYNPOBOAHHKOB. CBoiicTBa p—n-mepexoja.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DNEeKTpUUYECKUH TOK B AJIEKTPOJIUTAX. ODJIEKTPOJUTHYECKas AUccolManus. OyekTponu3. 3akoHbl Dapazges nis
ANEKTPOIIU3A.



DneKkTpuyecKuii TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSTENbHBIA pa3ps. Pa3nuunbie THIIBI CAMOCTOATEIBHOIO
paspsana. Momuus. [Inazma.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NPUMEHEHHWE: Ta30pa3ps/IHbIC JIAMIbl, JJIEKTPOHHO-JIydyeBas TpyoOKa,
MOJTYTIPOBOTHUKOBBIE MPUOOPHL: TUOA, TPAH3UCTOP, (OTOAMO, CBETOIMO, TaJIbBaHUKa, pa()UHUPOBAHUE MEH, BBITLIaBKa
AIFOMUHUSA, FJIEKTPOHHAS MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTH COIPOTHUBIICHHS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbI JtekTposinza Papazes.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3IyXa.

CpaBHeHHE IPOBOAMMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HaOnronenue anexTposiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccenenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3HYeCcKUl MPAKTUKYM.

Cnoco6bl u3mepenust GU3NUEeCKUX BEIMYMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX U3MEPUTENBLHBIX MPUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTH M3MEPEHUN (PU3NYECKUX BEJIIUYUH.
OrneHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHNe KOCBEHHBIX W3MEPECHUM, UCCICIOBAHUN 3aBUCUMOCTEN (DU3UYECKUX BEITUYMH, IPOBEPKA MPETI0KEHHBIX
runote3 (BoIOOp M3 paboOT, OMMCAHHBIX B TEMATUYECKUX pazzesiax «YUEHUYECKHH SKCIEPUMEHT, JabopaTopHble padoThI,
MPAKTUKYM).

MexnpeaMeTHbIe CBA3M.



Wzyuenne kypca ¢usuku yrinyonéaHoro ypoBHsS B 10 kjacce ocymiecTBISieTCS € Y4E€TOM COJAEpKATEIbHBIX
MEXIPEAMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTHKHU, ONOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

MesxicnpeOmemmuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:@ SIBICHUE, HAYyYHBIN (axT,
rUnoTe3a, (u3nyeckas BEIWYMHA, 3aKOH, TEOpus, HaAOIIOJIEHHE, SKCIEPUMEHT, MOJCIMPOBAHHUE, MOJIETb, H3MEPEHUE,
MOTPEIIHOCTA U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, ITUppOBast 1abopaTopus.

Mamemamuka: pemieHue cucteMbl ypaBHeHui. JIuneitHas ¢yHKuus, napadosua, rumnepoosia, ux rpa@ukd U CBOMCTBA.
Tpuronomerpuyeckue QYHKIUH: CHHYC, KOCHHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
BeKTopbl M UX MPOEKIMU HA OCH KOOPJAHMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexanunyeckoe IBUKEHUE B KUBOU mpupoae, Auddy3us, OCMOC, TEIIOOOMEH KHUBBIX OPraHU3MOB,
TEIJIOBOE 3arpsi3HEHUE OKPYKAlOUIEH Cpeiabl, yTHIH3auusi OMOOPraHMYECKOTO TOIUIMBA JUIsl BBIPAOOTKU «TEIIOBOW» W
ANIEKTPO3HEPTHH, IMOBEPXHOCTHOE HATSIKEHWE M KalWJULIPHBIE SIBIICHHUS B INPUPOAE, IEKTPUUYECKHUE SIBJICHUS B KUBOU
IIPUPOJE.

Xumusa: TACKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAsl Macca, OJIy4eHHE
HaHOMAaTEPHAJIOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, JKUJIKOCTEW W Tra3oB, KUAKUE KPUCTAJUIbI, JJIEKTPUUECKHE CBOMICTBA
METaJUIOB, ANEKTPOJUTHYECKAs JUCCOLIMALINS, FajbBaHUKA, JIEKTPOHHAS MUKPOCKOIHSI.

TI'eocpagpusa: BnaxxHoCcTh BO3/yXa, BETPHI, OApOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHue IBUKEHHUM C HCIIOJIb30BAHUEM MEXAHU3MOB, YUET CYXOI'0 U )KHMJIKOTO TPEHUSI B TEXHUKE,
CTaTUYECKUE KOHCTPYKUMHU (KPOHIITEHH, peméryaTble KOHCTPYKIIMH), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHS MEXaHUKU B
TEXHUKE (TUPOCKOI, BOJOMET M JAPYTHE), ABUTrATENb BHYTPEHHETO CrOpaHMsl, mapoBas TypOHMHA, ObITOBOW XOJIOAMJIbHUK,
KOHJUIIMOHEP, TEXHOJOTUU TMOJYyYEHUS COBPEMEHHBIX MaTEpHAJIOB, B TOM YHCJI€ HAHOMAaTepUajaoB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, Ta3opas3psaHble JamIlbl, MOJYNPOBOJHUKOBBIE MNPUOOPHI,
rajibBaHuKa.

11 KITACC

Pa3znen 4. JaekTpoauHaMH KA.



Tema 4. Maznummnoe none.

B3anmoneiicTBUE MOCTOSHHBIX MAarHATOB M IIPOBOJHHMKOB € TOKOM. MarHuTHoe 1osie. BeKTop MarHUTHON MHIYKIIHH.
[IpyHIMT Cynepno3uId MarHUTHBIX MOJ€H. JINHUM MarHUTHOW WHTYKIIUH.

MarHuTtHoe€ 1oJjie TPOBOJHUKA C TOKOM (IPSMOTO MPOBOJIHUKA, KATYIIKH U KPYTOoBOro BUTKa). OnbIT DpcTeaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBlieHHE U MOJYJIb. J[BH>KEHHE 3apsKEHHOM YaCTHULIBI B OJJHOPOJHOM MarHuTHOM noJie. Pabota
cuiibl JIopeHna.

MaruutHoe nosue B BeuectBe. PeppoOMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHruuecKrue yCTpOWCTBa W TEXHOJOTMYECKHUE MPOLECCH: MPUMEHEHHE IMOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
TECTEP-MYJIbTUMETP, IEKTPOABUTATEINb SIKOOH, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHULI.

Jlemoncmpayuu.

KapTtrna nuHMi HHAYKIIME MAarHUTHOTO TIOJIS TTOJIOCOBOTO M TIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuHa nuHU MarHUTHOW MHAYKUWH TOJIST JJIMHHOTO TIPSIMOTO MTPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHHKA,
KaTYIIIKU C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

HabGnronenue aBm>XeHUs MyykKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuuMn AECTBUS ANEKTPOUZMEPUTEILHOTO TPUOOPA MATHUTOAIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanune cBONCTB eppOMarHeTUKOB.

HccnepgoBanue nedcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenune cuiibl Ammepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHIYKLIIMA Ha OCHOBE U3MEPEHUS CUIIbI AMITepa.



Tema 5. dnekmpomazHumnan UHOYKYUA.

SIBiieHUE DJIEKTPOMAarHUTHOM HWHAYKUUM. I[loTok BekTopa MarHuTHOW WHAYKIUU. OJC wuHAYKIUMU. 3aKoH
3JIEKTpOMarHuTHOM UHAYKIMKU Papanes. Buxpeoe anexkrpuyeckoe noiie. Toku Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JIBUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

IIpaBuino Jlenna.

NupyktuBHOCTH. KaTyllika MHIYKTUBHOCTH B LIENIH TOCTOSIHHOTO TOKA. SIBineHne camonHaykuuu. 3/JC caMOMHAYKIIHH.

DHeprusi MAarHUTHOTO MOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: MHAYKIIMOHHAS T1€Yb, COJIECHOMU/I, 3alATa OT 3JIEKTPU3aALUU
TeJI TIPU ABMKEHUHM B MArHUTHOM I0JIe 3€MIIH.

Jlemoncmpayuu.

Habmronenue ssBIeHUsI JICKTPOMArHUTHON MHIYKITUH.

HccnenoBanue 3aBucumoct 3/]C MHIYKIIMUA OT CKOPOCTH U3MEHEHUS] MAarHUTHOTO MOTOKA.

[IpaBuno Jlenna.

[Tanenuie MmarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIIUH.

UccnenoBanue 3aBucumoctu 3/[C caMOMHAYKIIMHU OT CKOPOCTU U3MEHEHHMS CHJIbI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

UccnenoBanue sBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Onpenenenne UHAYKIIMU BUXPEBOTO MArHUTHOTO TOJISI.

UccnenoBanue sSBICHUS] CAMOUMHIYKIIAH.

COopka MoJIeli AIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOaHus1 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIC KOJICOAHHMS.



['apmonnueckue kojeOanusa. KuHemaTmueckoe W JMHAMHUYECKOE OMUCAHUE. DHEPreTHMYECKOE OIMUCaHuE (3aKOH
COXpaHEHUsI MEXaHUYeCKOW »sHepruu). BbIBOA JWHAMHUYECKOTO OMNHUCAaHUS TapMOHUYECKUX KoJieOaHUM U3 uX
SHEPreTUYECKOr0 U KUHEMATUYECKOTO OMKMCAHUS.

Ammuntyaa u (asza koneOanuit. CBsI3b aMIUIUTYIbI KOJI€OaHWN MCXOJHOW BEIMUYMHBI C aMIUIMTYyAaMH KoseOaHuil eé
CKOPOCTHU U YCKOPEHHSI.

Ilepuon m yacrtora koseOanumii. I[lepuon Manbix CBOOOAHBIX KOJIeOAHUM MaTeMaTUYecKoro wmasTHuka. [lepuon
cBOOO/IHBIX KOJI€OaHUM NPY>KUHHOTO MasiTHUKA.

[lonsTe o 3aryxammux KosneOaHusiX. BriHyxIeHHble koneOanus. Pesonanc. Pe3onancHas kpuBas. BiusHue
3aTyXxaHUs Ha BUJ PE30HAHCHOW KpUBOW. ABTOKOJIEOAHHUS.

TexHruuecKrue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLECChl: METPOHOM, Yachl, Kauesld, MY3bIKaJIbHbIE MHCTPYMEHTHI,
cericmorpad.

Jlemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKECHHUS.

Ha6nronenue He3aBUCUMOCTH MEPUO/Ia MaJIbIX KOJIEOAHUM rpy3a HA HUTH OT aMIUTUTYBI.

UccnenoBanue 3atyxaromux Kojie0aHui U 3aBUCUMOCTH TIEpHO/ia CBOOOIHBIX KOJEOaHUN OT COMPOTHUBIICHHUS.

UccnenoBanue kosnebGaHuii Tpy3a Ha MAcCCUBHOM MPYKUHE C IENbI0 (POpMUpOBaHUS MPEACTABICHHN 00 HJIeaTbHOM
MOJEJIN MTPYKUHHOTO MasTHHKA.

3aKOH COXpAaHEHUs SHEPTUH MPU KOJEOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYXACHHBIX KOJIEOAHUIA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKmuKym.

W3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

N3yuyenune 3aK0OHOB JBUKEHUA TeJa B X0JI€ KosieOaHUil Ha yIpyroM MojBece.

N3yuenne nBUKEHUSI HUTSHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MASITHUKE.

HccnenoBanue yobIBaHUS aMIUIMTY/AbI 3aTyXalONINX KOJIeOaHUI.



HccnenoBanue BBIHYXICHHBIX KOJIeOaHUN.

Tema 2. Inekmpomaznummnsle Ko1ebanus.

Koneb6arenbnbiit KoHTYp. CBOOOAHBIE 3IEKTPOMATHUTHBIE KOJIEOAHUS B HI€aIbHOM KosiebaTenbHOM KOHType. DopMyna
TomcoHna. CBsI3b aMIUTUTY 1Bl 3apsAJa KOHAEHCATOPA C aMIUIMTY/I0M CHIIBI TOKa B KOJI€0aTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOaTeIbHOM KOHTYpE.

3aryxaroume 3JIeKTpOMarHuTHbIe KojieOaHusl. BbIHYKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

[TepemenHbIi TOK. MOIIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYTHOE U JICHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HANPSHKCHUS
MIpH pa3InIHON (opMe 3aBUCUMOCTH MIEPEMEHHOT0 TOKAa OT BPEMEHHU.

CunycouaibHbIA TIEpEMEHHBIM TOK. Pe3uctop, KOHAEHCATOP U KaTyIlKa MHIYKTUBHOCTH B IIEMU CHHYCOUJAIBLHOTO
IIEPEMEHHOT0 TOKa. Pe3oHaHc TOkOB. Pe3oHaHC HanpsKEHUN.

Nneanwubiii Tpanchopmatop. [IpousBoictBo, nepenaya 1 NoTpedIeHUE IIEKTPUIECKON SHEPTHH.

OKOJIOTUYECKUE PHUCKU TpU MPOU3BOJACTBE AJNEKTpodHEpruu. KynbTypa HCMNONb30BaHUS 3JIEKTPOSHEPIUU B
ITIOBCEJHEBHOM KU3HU.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHE IPOLIECCHI: JIEKTPUUYECKUM 3BOHOK, I€HEPATOp MEPEMEHHOIO TOKa,
JIMHHHU DJIEKTpOIepeaay.

Jlemoncmpayuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHUI.

Mogenb 3JIeKTpOMarHuTHOTO FeHepaTopa.

BriHyXIeHHBIE CHHYCOUIATBHBIE KOJICOaHUSI.

PesucTop, kaTtynika "HIYKTUBHOCTH U KOHAEHCATOP B LEMH NEPEMEHHOTO TOKA.

Pe3onaHc npu nociaeaoBaTENbHOM COEAUHEHUH PE3UCTOPA, KATYIIKHM MHIYKTUBHOCTU U KOHJIEHCATOPA.

Y CTpoiCTBO M MPUHLIKIT AEUCTBUS TpaHCPOopMaTOopa.

Mopenps TMHUY IEKTponepeaadH.



Yuenuueckuit sxkcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne neEpeMEHHOr0 TOKa 4epe3 MOCIEN0BATENBHO COETUHEHHBIE KOHAEHCATOP, KATYIIKY U PE3UCTOP.

Habmoienue 3meKTpoOMarHiTHOTO PEe30HAaHCa.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMU IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMaHUNHbLE G0JIHbI.

MexaHudeckue BOJIHBI, YCIOBUS HX pachpocTtpaHeHus. Ilonmepeunble ¥ mpoaosibHble BOJHBL. [lepmoxa, cKOpocTb
pacnpocTpaHeHusi U JUIMHA BOJHBL. CBOMCTBA MEXAaHWYECKUX BOJH: OTpPaXXEHHUE, MPEJIOMIICHUE, WHTEpPEpEeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymMOBO€ 3arpsA3HEHUE OKPYXKAIOLIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI W3JIYYEHHUS OJJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus BEKTOPOB B
3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaXKEHUE, IPEIOMIICHHUE, MOIspU3alusl, UHTEpPEpeHIHs U TU(paKius.

[IIkana 37€KTPOMAarHUTHBIX BOJH. [[puMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIBI panuOCBsI3U U TeleBUACHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHnueckrue yCTpONCTBa M MPAKTUUECKOE NPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI, pajaap, paauonpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBYU-neus, ynbTpa3ByKkoBas JUarHOCTUKA B TEXHUKE U MEAUIMHE.

Jemoncmpayuu.

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennmnu u qudpakiini MEXaHUYECKUX BOJTH.

AKYyCTUYECKHU PE30OHAHC.



CBoiicTBa yabTpa3ByKa U €ro NIPUMEHEHHE.

Hab6nroneHue cBsi3M rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTUTYIOM U 4aCTOTOM KoJieOaHUM.

UccnenoBanne CBONCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpaXEeHHE, MPETOMIICHHE, TOJspu3auus, Audpaxius,
uHTepPepeHIus.

OGHapyxeHue nHPpaKpacHOTo U yIbTPadhrUOIECTOBOTO U3ITYUEHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

W3yuyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacpOCTpaHEHNE CBETA B OAHOPOAHOM cpene. Jlyd cBera. TodeuHbI HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n3obpaxenuil B mnockom 3epkaie. Chepuueckue 3epkaia.

[Ipenomiienne cBeta. 3akOHBI MPEIOMIICHHS CBeTa. AOCOMIOTHBIM IMOKa3zaTenab mpesomiieHus. OTHOCHUTEIbHBIN
MOKa3aTesb npeaomiieHus. 1IocTOSHCTBO 4acTOThI CBETAa M COOTHOILIEHHE JJIMH BOJIH IPU MEPEXOJE MOHOXPOMATHYECKOTO
CBETa 4Yepe3 rpaHully paszesnia AByX ONTHYECKUX Cpel.

Xop myueii B nmpusme. ucnepcus ceera. CnoxxHbli cocTaB Oenoro ceera. L{ser.

[TomHoe BHyTpeHHEE oTpaxkeHue. [IpeaenpHbIid yroy noJIHOrO BHYTPEHHETO OTPaXKEHHUS.

Cobuparoue u paccenBaromve JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE M ONTHYECKasl CHUjla TOHKOM JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW C(EepUYecKOdl JUH3bI OT €€ Te€OMETPUU M OTHOCHTEIbHOIO IOKa3aTess
MIPEJIOMIICHUSL.

dopMysa TOHKOU JIMH3BL. Y BEJIMUYECHUE, JaBAEMOE JIMH30M.

Xox nyya, MPOUICAIIETO JIMH3Y MO TPOU3BOJIBHBIM YTJIOM K €€ riaBHOM onTudeckoi ocu. [loctpoenne n3o0pakeHuit
TOYKH U OTpe3Ka MPSMOI B COOMPAIOLINX U PaCCEUBAIOIIUX JTMH3AX U UX CUCTEMaX.

OnTuyeckue npudbopsl. Pazpemaroniast cnocodHoCTh. ['71a3 Kak onTH4ecKas CucTeMa.

[Ipenensl npUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.



BonnoBass onrtuka. HuTtepdepenius cBera. KorepeHTHbIE HCTOYHUKH. YCJIOBHS HAOIIOACHUS MaKCUMYMOB H
MUHUMYMOB B HUHTEep(EPEHIMOHHOM KapTHMHE OT JBYX KOTE€pPEHTHBIX HCTOYHUKOB. [IpuMepbl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxmuonHas pemérka. YcloBue HAOMIONCHUS TJIABHBIX MAaKCHMyMOB TpW TaJCHHUH
MOHOXPOMATHYECKOTO CBETa Ha AU(DPAKIMOHHYIO PEIIETKY.

[Tonmgapu3zanus ceera.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IMPOILIECChl: OYKM, JIyna, MEpUCKOoI, (oroanmapar, MHUKPOCKOT,
MIPOEKIIMOHHBIN aIapar, MPOCBETICHUE ONTUKH, BOJIOKOHHAS ONTHUKA, TU(PpaKIIMOHHAS peHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccnenosanne npeioMIeHUs CBETA.

Hab6nronenue nojHOro BHyTPEHHETO oTpakeHusi. Mojiesnb CBETOBO/IA.

HccnenoBanne xoJa CBETOBBIX MMyYKOB YEPE3 INIOCKOMAPAIIIEIbHYIO IIJIACTUHY U MIPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mojienn MUKPOCKOIIA, TEJIECKOTA.

Ha6nronenue natepdepeniim cpera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenue auppakiinOHHON pEeETKY.

Habmronenue nudpakiimuoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

HaGnronenue nonsipuzanuu cBeTa.

[TpumeHeHue MoISIPOUIOB JIJIsl M3YUECHUS] MEXaHUYECKUX HAMPsHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3Mmepenue nokazaresis npeioMIeHUs CTeKIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (Ha MPUMEPE KUAKUX JTHH3).



N3mepenne GoKyCHOTO pacCTOSHUS PACCEUBAIOIITUX JIMH3.

[Toy4yenue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.

[Tomyyenue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Habmronenue nudpakiuu, naTepdepeHIny U MOJIIpU3allii CBETA.

N3ydenue nossipuzaliiu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yuenue uaTepPEepeHIINM JIa3epHOTO U3ITyUYCHUS Ha IBYX ILETISX.

Hab6nronenue nucnepcuu.

Habnronenue u ucciaegoBanue TuPppakiiuOHHOTO CHEKTPA.

N3mepenune 1rMHbI CBETOBOM BOJIHBI.

[Toy4yenue cekTpa U3Iy4eHUs CBETOMO/1a ITPU MOMOIIN TUPPAKITMOHHON PEIIETKH.

Paznen 6. OcHOBBI cIeNUAIBHON TEOPHUH OTHOCHUTEILHOCTH.

['pann1bl NPUMEHUMOCTH KIACCUUYECKOU MeXaHUKU. [locTyaTel cnennanibHOM TEOPUHU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO uHTepBail. I[IpeoOpasoBanust Jlopenma. YcnoBue npudMHHOCTH. OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEeMEHHU U COKpAIIEHUE JTUHBI.

DHeprusi © UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKON YaCTHUIIbI. DHEPTUs MOKOSI.

TexHuyeckre yCTPONCTBA M TEXHOJOTHYECKHE TMPOLECChl: CIYTHUKOBbIE MNPUEMHUKHU, YCKOPUTEIH 3apsiKEHHBIX
YaCTHII.

YueHnueckuit SKCIEPUMEHT, 1a00paTOpHbIE pabOThI, MPAKTUKYM.

Onpenenenre UMITyJIbCa U DHEPTUM PENSATHBUCTCKUX dacTuil (1o QororpadusiMm TPEeKOB 3apsDKEHHBIX YACTHI] B
MarHUTHOM T10JI€).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKkyaaphno-801H0801 Oyanusm.

PaBHOBecHOE TermIOBOE M3MyueHre (M3aydeHue abcomoTHO YEpHOTO Tena). 3akoH cMmenieHus: Buna. ['unoresa [lnanka
O KBaHTax.



®OoTOHBI. DHEPTHS K UMITYJILC (HOTOHA.

®ororpdext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodrpdexra. Ypapuenue DitHirerina aia potodrpdexra. «Kpacnas
rpa"uiia» ¢orodddexra.

JlaBneHune cBera (B YAcCTHOCTH, JABJICHHE CBETa Ha a0OCOJIOTHO TMOTJIOHIAIONIYI0 M a0COJIOTHO OTPa)arollylo
noBepxHocTh). OnbiTel I1. H. JIebenena.

BonnoBeie cBoiictBa wacTtull. Bomubel ne bpoiina. J{nuna BonHbl ne bpoitng m pasmepsl 00JacTH JIOKaTU3ALMH
IBYKYyIIEHcs yacTullbl. KopryckynsipHO-BOTHOBOU ayanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka usmepennit B Mukpomupe. CooTHoleHus Heonpenenéunocteit [ eiizendepra.

TexHuUeckre yCTpOMCTBA M TEXHOJOTHYECKUE IPOIECCHI: CIIEKTPOMETP, (POTOAIEMEHT, (POTOAATUMK, TYHHEITHHBINA
MUKPOCKOII, COJTHEUHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu.

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeIHEro GpoTodddekra.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS TTOJTYIIPOBOTHUKOB OT OCBEIIEHHOCTH.

CBeToaunosn.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccnenoBanue gporopesucropa.

Nsmepenue nocrossuHoM [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccenenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOIUO OT HAIIPSHKCHHUS.

Tema 2. @u3zuka amoma.

OnbITH TIO KICCIIEIOBAHUIO CTpoeHMs aToMa. [Tnmanerapnas moaens atoma Pesepdopra.

[Toctymater bopa. M3ny4enne u nornomienrne (OTOHOB MPH MEPEX0/Ie aTOMa C OAHOTO YPOBHS SJHEPTHU HA APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEM SHEPTUH aTOMa BOAOPOIaA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.



TexHuyeckue yCTpOHMCTBa M TEXHOJOTUYECKHE MPOIECCHl: CIEKTPAIbHBIN aHAN3 (CHEKTPOCKOM), J1a3ep, KBAaHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu.

Monens onsita Pesepdopna.

HaOntonenue nuHeRyaThIX CIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETYMKA HOHU3UPYIOIIMX YaCTHUL.

OnpeneneHre JUIMHBI BOJIHBI J1a3€pHOTO U3ITyUYEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HaOnronenue nuHedyaToro crekrpa.

HccnenoBanue ciekTpa pa3peKeHHOT0 aTOMApHOT0 BOAOPOIA U U3MEPEHHE MOCTOsTHHOM Puadepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHIUY,.

Hyxnonnas monens siapa ['eitzendepra—Banenko. 3apsia sapa. MaccoBoe uucio siapa. M3otormsl.

PannoaktuBHOCTh. AJb(ha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyueHue.

3aKOH pPaguOaKTHBHOTO pacmnana. PagnoakTuBHBIE HM30TONBI B Ipupoje. CBONCTBA MOHU3HUPYIOLIETO HU3IIYYEHUS.
Binusinue paanoakTHBHOCTH Ha *KUBbIe Opranu3Mbl. EcTecTBeHHBIN (oH usnydeHus. JlozumeTpus.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

Snepubie peakuuu. Jlenenue u cuHTe3 siaep. SAnepusie peakTopsl. [IpoOiaemsl ynpaBiseMoro TEpMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCNIEKThI PA3BUTHUS SIACPHOU SHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

dyHaaMeHTallbHbIE B3auMoAeCcTBUs. baproHbl, Me30HbI U nenToHsbl. IIpeacraBnenne o CrangaptHoit mogenu. KBapk-
IJIFOOHHAs MOJIEIIb aIJPOHOB.

®usuka 3a npeaenamu CrangaptHoi Moaenu. TEémHas MaTepusi U TEMHAsI SHEPTHUSL.

EanncTBO uznueckoil KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JO3UMETpP, KaMmepa BuibcoHa, sAEpHBIA peEaxKTop,
TEPMOSIEPHBII peakTop, aTOMHasi 60MOa, MArHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.



HccnenoBanue TpekoB yacTuil (110 TOTOBBIM QoTorpadusim).

WccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTUll aTFOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMMH M ACTPO(PUZNKH.

DTtanbl pa3BuUTUs acTpoHOMUU. [IpHKIaTHOE U MHUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMHU. [[pMMEHMMOCTH 3aKOHOB
(bu3uKy 1151 00BSICHEHUS TPUPObI KOCMHUUECKUX OOBEKTOB.

Mertoapl  acTpoHOMUYECKMX  uccienoBaHuii. COBpPEMEHHBIE  ONTHYECKUE  TEIIECKOIbI,  PagUuOTEIECKOIbI,
BHeaTMoc(epHast aCTpOHOMUS.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUe 3BE3/IbI, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

ConHeuHas cucrema.

Counnrnie. ConHeuHas akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTPAJIbHBIA KJIacC — CBETHMOCTBbY». 3BE3bI TJIABHOM
MOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTh» JIJI 3BE3]] TJIaBHOM MOCIIEI0BATEIbHOCTH. BHyTpeHHEe cTpoeHue
3BE31. COBPEMEHHBIE TPEACTABICHUS O MPOUCXOXKACHUN U 3BOIOLMHU COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3].

Mueunsiii [Iyte — Hama 'anmaktuka. [lonoxxenue u npumxenne ConHua B ['amaktuke. Tunsl ramaktuk. Paguoranaktuku
1 KBazapbl. YEpHBIE OBIPHI B A/Ipax TAIAKTHUK.

Bcenennas. Pacimmmpenue Becenennoit. 3akon Xa66na. Pas6eranue ramaktuk. Teopust bonbiioro B3peiBa. PennkroBoe
W3JTy4YCHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeméunple mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGnronenust 3BE3qHOTO HEOa HEBOOPYKEHHBIM TJIA30M C HCIOJB30BAHMEM KOMITBIOTEPHBIX MPUIIOKEHUN IS
OTIPE/ICJICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/iusi CeBEpHOTO MOJIyIIapus U IpKUE
3BE3/ILI.

Ha6nronenus B Teneckon JIyHbI, IaHET, TYMAHHOCTEH U 3BE3HBIX CKOTUICHHM.

Du3nYeCKUil NPaKTUKYM.



CriocoObI u3mMepeHus (PU3HNUECKUX BEIHUMH C UCIIOIH30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U
KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEJbHBIE NMOTPEIIHOCTH M3MEPEHUM (U3NYECKUX BEIUYHH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUH, UCCIEAOBAHNN 3aBUCUMOCTEHN (PM3MUECKUX BEJIMYMH, MPOBEPKA MPEATOKEHHBIX
runotre3 (BoIOOp M3 padoT, ONMMCAHHBIX B TEMATUYECKUX pa3Aesiax «YUECHUYECKHH SKCIEPUMEHT, JabopaTOpHbIe padoTHI,
MPAKTUKYM» ).

O06o0maroniee MOBTOPEHUeE.

OO0o0meHne W cucTeMaTH3alusl CoJep)KaHus paszenoB Kypca «Mexanukay, «MonekynsapHas ¢usnka u
TEPMOJIMHAMUKAY», «DIeKTpoAnHamMuKka», «Konebanuss u BosHBD, «OCHOBBI CIELHATBHON TEOPUU OTHOCUTEIBHOCTH,
«KBaHTOBas Ppuznkay, « I1€MEHTHl ACTPOHOMHH U aCTPOPHUIUKI.

Ponp ¢usuku m acTpoHOMUM B 9KOHOMHUYECKOMW, TEXHOJIOTHYECKOM, COIMATILHON U 3TUYECKOU cdepax NesTeIbHOCTH
4esioBeKa, pojib U MeCTO (PU3MKM M acTPOHOMHUHM B COBPEMEHHOW HayyHOW KapTHHE MHpa, 3HAYEHUE ONMCATEIbHOH,
CUCTEMATU3UPYIOIIEH, O0BICHUTEIHLHOM W MPOTHOCTHUECKOW (DYHKIMI (pu3MuecKol Teopuu, poib (GU3HUYECKOM TEOpUU B
(GbopMHpPOBaHUM TPEACTABICHUA O (U3MUECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHUpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MeknpeaMeTHbIE CBA3H.

N3yuyenne kypca ¢usuku yriayonéHHoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss € Y4€TOM COJEpKaTelbHbBIX
MEXITPEIMETHBIX CBS3€H C KypcaMHu MaTeMaTUKH, OUOJIOTUU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesxcnpeomemmusie nonamus, ceA3aHHBIe C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHHE, Hay4yHbIN (akT,
runoresa, ¢usnueckas BeJIMYMHA, 3aKOH, TEOpHs, HaAOJIOJEHHE, SKCIEPUMEHT, MOJEIUPOBAHHME, MOJEIb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUpOBast TadbopaTopusi.

Mamemamuka: penieHue cucTeMbl ypaBHeHUH. Tpuronomerpuueckue PyHKINN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECCTBO. BEKTOpbl M HX MPOEKUMH HA OCH KOOPIAMHAT, CJOKEHHE BEKTOPOB.
IIpousBoaHble 31eMeHTapHbIX (yHKIMI. [Ipu3Haku mogoOus TPeyroJbHUKOB, ONPENENICHUE IUIONIaaN IUIOCKUX (Uryp U
o0BbEMa Ted.



buonocua: >nektpudeckue sIBICHUS B )KUBOW MPUPOJE, KOIEOATEIbHbBIE IBHKEHHS B )KUBOM MPHUPOIE, IKOJIOTHUECKHE
PUCKH TIpU TPOU3BOJCTBE DJIEKTPOIHEPIHMH, INIEKTPOMATHUTHOE 3arpsi3HEHHE OKPYKAKOUIEH Cpenbl, YyJIbTpa3ByKOBas
JUArHOCTUKA B MEIMIIMHE, ONTUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTalLIMuecKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl OOpa30BaHUS
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIBHBIA aHAIINS.

T'eocpagpua: marHuTHBIE TIOJIFOCA 3€MJTH, 3aJI€KH MArHUTHBIX PYJl, OTOChEMKA 3€MHOM TTOBEPXHOCTH, celicMorpad.

Texnonozua: TpPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHWTOB, 3JEKTPOJABUrarenab SKoOH, TreHepaTop
IIEPEMEHHOT0 TOKa, UHAYKIIMOHHAS [1€4Yb, JUHUU JIEKTPOIIEpEnad, MEKTPOABUTaTENb, pajap, paIiuoIpUEMHUK, TEIEBU30DP,
anTeHHa, tene@on, CBY-nieub, ynbTpa3ByKoBas JAMArHOCTUKA B TEXHHMKE, MPOCKIMOHHBIN aImapaT, BOJIOKOHHAs OITHKA,
CoOJIHEYHas OaTapes, CIyTHUKOBbIE MPUEMHUKY, SACPHASI SJHEPTeTHKA U YKOJIOTMYECKUE acleKThl €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBILIEI'O
OBPA3OBAHUMAIMYHOCTHBIE PE3YJIBTATDI
JINYHOCTHBIE PE3YJIBTATDBI
JINYHOCTHBIE pPe3yJIbTAThl OCBOCHUS y4eOHOro npeamera «Pu3nKa» JOHKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTh
0o0yyJarommxcsi PYKOBOACTBOBATHCS CHPOPMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlU/, TMO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOUIUX TPAJULUMUOHHBIM IIEHHOCTSIM POCCHICKOTO
oOuiecTBa, paclIMpeHUE KU3HEHHOIO OMbITa M ONbITA JAEATEIHOCTH B MPOLECCE pealln3allud OCHOBHBIX HalpaBlICHUM
BOCIIUTATEIIbHOMN JAEATEIBHOCTH, B TOM YUCIIE B YaCTH:
rPasKIAHCKOI0 BOCIIUTAHMSA:
e Cc(OPMUPOBAHHOCTH IPAKITAHCKON MO3UIMU OOYYAIOMIErOCs KAK aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHIICKOTO
00111eCTBa;
e IPUHATHE TPAJULIUOHHBIX OOIEUETIOBEUECKUX TYMAHUCTUUECKUX U JIEMOKPATUYECKUX LIEHHOCTEH;
e TOTOBHOCTh BECTH COBMECTHYIO JAESITENbHOCTh B MHTEpPECax TIpPakIaHCKOro oOOIIecTBa, Yy4yacTBOBaTh B
CaMOYIIPaBJIEHUU B 00pa30BaTeIbHOM OpraHU3allky;
e yYMEHHE B3aUMOJICHCTBOBATh C COLUAIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKUHUSIMH U Ha3HAUECHUEM,;
e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:
e cOPMUPOBAHHOCTH POCCUICKOM TPAXKAAHCKON UICHTUUHOCTH, MTATPUOTU3MA;
e IIEHHOCTHOE OTHOUIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTUKEHUSAM POCCHUHCKUX YUEHBIX B 001acTH (PU3MKHU U
TE€XHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUYECKOTO IOBEICHUS;
e CIIOCOOHOCTH OIEHUBATH CUTYyallMI0 M TPUHHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSACh HAa MOpPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B IESTEIBHOCTH YYEHOTO;
e OCO3HAHME JMYHOTO BKJIaJla B TOCTPOECHUE YCTOMUMBOTO OYAyIIEro.
3CTETUYECKOI0 BOCIIUTAHMSA:



e OCTETHUYECKOE OTHOIICHHE K MUPY, BKIIOUYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HayKe.
TPY/AOBOI0 BOCIIUTAHMA:
e HHTEpEC K pazIuuHbIM chepam MpodhecCHOHAIBHON NesITETFHOCTH, B TOM YUCIIE CBA3aHHBIM C (DU3UKON U TEXHUKOH,
YMEHHE COBEpILIAaTh OCO3HAHHBIN BBIOODP Oyymiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHbI;
e TOTOBHOCTb U CITOCOOHOCTH K 00pa30BAHMIO M CAMOOOPA30BAHUIO B 001aCTH (PU3UKH HA MPOTSHKEHUH BCEH KU3HU.
IKOJOTHYECKOT0 BOCTIMTAHUSA:
e c(hOpMHUPOBAHHOCTH KOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE III00AIBHOTO XapaKTepa SKOJIOTMUECKUX MpoOem;
e IUIAHMPOBAHHE M OCYIIECTBICHUE AEHCTBUI B OKPY)KAIOIIEH cpeie Ha OCHOBE 3HAHUs LIeJeil yCTOMUNBOIrO pa3BUTHUS
YeJI0OBEYECTBA;
e pacIIMpPEeHHE OTbITA ACATEILHOCTH IKOJIOTUIECKON HAMTPABICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3HKE.
LHEHHOCTH HAYYHOI0 MO3HAHHUSA:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3NUECKON HAYKH;
e OCO3HAHME LIEHHOCTU HAyYHOH AEATEIbHOCTH, TOTOBHOCTh B IPOLECCE U3yUEHUs (PU3UKHU OCYIIECTBISATH MPOEKTHYIO
Y MCCIIEZIOBATEIBCKYIO IEITETbHOCTh HHANBUAYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble Jilornueckue JaeiicTBUA:
e CaMOCTOSITENHHO (DOPMYITUPOBATH M AKTYyaIU3UPOBATH MPOOIEMY, pACCMAaTPUBATH €€ BCECTOPOHHE;
e ONPEAETATH LETU ACATCIBbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,
e BBISBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCCMaTPUBAEMbIX (DU3UUYECKUX SIBJICHUSX;
e paspabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C y4E€TOM aHalM3a HMMEIONIUXCS MaTepPUANbHBIX U HEMaTepUATBHBIX
pECYpCOB;
e BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTb, OIICHMBAaTh COOTBETCTBUE PE3YJbTAaTOB LIEJISIM, OIICHUBATh PHUCKHU
ITOCJICACTBUN NESITEIbHOCTH,



KOOPJIMHUPOBATh U BBIIOJHATH pPabOTy B YCIOBHSIX pPEATbHOTO, BHUPTYaJbHOTO U KOMOHMHHPOBAHHOTO
B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

BIIJICTh HAYYHOU TEPMHUHOJIOTHEH, KITIOUYEBBIMU TOHITHAMHI U METOJIaMU (PH3UIECKOIN HAYKH;

BJIQJICTh HABBIKAMH y4eOHO-HCCIICOBATEIIBCKON M MTPOCKTHOMW NESITEIIBHOCTH B 007acTH (DM3UKH, CITOCOOHOCTBHIO H
TOTOBHOCTBIO K CaMOCTOSATEILHOMY IMOMCKY METOJIOB pelIeHHUs 3ajad (PU3MUECKOro COJCPKaHUsl, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

BIIQJICTh BHUJAAMH JCSATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMs, €ro HMHTEpIpPETAIlluu, NpeoOpa3oBaHUIO U
MIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIHIX, B TOM YHCJIE TTPU CO3AaHNH YICOHBIX TIPOEKTOB B 001acTH (PU3UKH;
BBISIBIISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1avyy, BBIJIBUTATh TUIIOTE3Y €€ pelieHus, HaXOIUTh
apryMEHTHI JIJIS1 JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIICHMUS,;

aHATM3UPOBATh TMOJYUYEHHBIE B XOJ€ PEIICHHS 3a7a4d Pe3yJIbTaThl, KPUTHUYECKU OILIEHUBATh UX JOCTOBEPHOCTH,
MIPOTHO3WPOBATh U3MECHEHHUE B HOBBIX YCJIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHON NEATCILHOCTH, B TOM YHCIE MPH U3yYECHUU
busuKy;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TICPEHOCUTD 3HAHUS TI0 (PU3UKE B IPAKTHICCKYIO 00JIACTh )KU3HEIEATCILHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX YUCOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIC UCH, TIPEIaraTh OpUTrHHAIBHBIC TOAXOABI U PEIICHHUS,

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undgopmanmeii:

BJQJIETh HaBbIKAMHU TMOJy4YeHUs HUHPOpMalMK (DUINYECKOTO COJAEPKAHUS W3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIISATh IOMCK, AQHAJINW3, CUCTEMATU3ALMI0O M UHTEPIPETALNI0O MHPOPMALUHU PA3IUYHBIX
BUJIOB U (DOPM TIpeICTaBICHUS;

OLIEHMBAThH JOCTOBEPHOCTHh UH(OpMALINH;



WCIIOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPTaHU3aLMOHHBIX 3a/1a4 C COOJI0ICHNEM TPeOOBaHUN SPrOHOMHUKH, TEXHUKU 0€30MaCHOCTH,
TUTHEHBI, pecypcocOepeXeHns, IPAaBOBBIX U ATUYECKUX HOPM, HOPM HH(POpPMAIIMOHHON 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJCPKAHUS B Pa3NUYHBIX (opMarax C ydy€TOM Ha3zHAUCHUS HHPOpMAIUN U
[EJIEBON ayTUTOPUH, BEIOMpAsi ONTUMAIBHYIO (POPMY MIPEICTABICHUS U BU3YaTH3aAIIH.

KOMMyHHKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

OCYIIECTBIIAThH OOIIEHUE HA YpOoKaX (PU3UKHU M BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallUi U cMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON Y MHIWBUAYaIbHOU pabOTHI;

BbIOMpaTh TEMAaTUKY M METO/Ibl COBMECTHBIX AEHCTBUI € yUETOM OOIIMX HHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WieHa
KOJUIEKTHBA;

OPUHUMATh LIEJIM COBMECTHOW JESTEIIBHOCTH, OPTaHU30BBIBaTh U KOOPAUHUPOBATH AEHCTBUA MO €€ JOCTHXKEHMIO:
COCTABJISITh IUIAH JEWCTBUM, pacnpelnensTh poJM ¢ YYETOM MHEHHMM YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOro Y4YaCTHHMKAa KOMaHIbl B OOIIMN pe3yibTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

npeajaraTb HOBbIE€ TPOEKTHI, OLIECHUBAThH UAEH C MO3UIIMH HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKOW 3HAUMMOCTH;
OCYUIECTBJISATh TO3UTUBHOE CTPATETUYECKOE TOBEACHHE B PA3JIMYHBIX CUTYalMSIX, MPOSBISATH TBOPYECTBO U
BOOOpakeHUe, ObITh THUIIUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO NESITENBHOCTh B 00JacTH (DU3UKU U ACTPOHOMMH, BBISBISTH
po0JIeMbl, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]JaUH;

CaMOCTOSITEJIBHO COCTABIIATH IUUIAH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBINOJHEHMS ITPAKTHYECKON
paboThI ¢ Y4ETOM UMEIOLINXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHHI;



JABATh OLICHKY HOBBIM CHUTYalLIUsIM;

paciupsaTh paMKH y4e€OHOTO MPEIMETa Ha OCHOBE JIMUHBIX MPEANIOUYTEHUN;

JIeJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOoCOOCTBOBAaTh (DOPMUPOBAHUIO U TMPOSIBJICHUIO SPYIULIMA B 007acTH (PU3HKH, NOCTOSHHO MOBBIIIATH CBOU
00pa3oBaTeNbHbII U KYJbTYPHBIA YPOBEHb.

CaMOKOHTpO.HI), AMOIUOHAJIbHBbIN HHTEJIEKT:

J1laBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

BJIQJICTh HABBIKAMHU TO3HABAaTEIbHON peQIEKCHH KaK OCO3HAHUSA COBEPIIAEMBIX JEHCTBUA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCIIOJIb30BaTh PUEMBI PeIICKCUU ISl OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATH PEIIEHUS 10 UX CHUKECHUIO;

MIPUHUMATH MOTUBBI U apPTYMEHTHI APYTUX MPU AHATIU3€E PE3YIBTATOB ACATEIBLHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX [PU AHATU3E PE3YIbTATOB ACATEIbHOCTH,

pU3HABATH CBOE MPABO U MPABO JPYTHX HA OMIMOKH.

B mnporniecce mocTukeHUs] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOrpamMMbl MO (PU3MKE JJIsI YPOBHS CpPEAHEro OOIIero
o0Opa3oBaHus y 00y4arOIIMXCsl COBEPUICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUIEKT, MPeNoaraiuii copMUPOBAHHOCTS:

CaMOCO3HAHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHWMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BHJIETh HAIPABIICHUS
Pa3BUTHS COOCTBEHHON AMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOUAIOIIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE ITOBENICHUE,
CIIOCOOHOCTH aIalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTUKEHHUIO 1IeJIM U yCIHeXy, ONTUMHU3M, HHULIUATUBHOCTD,
YMEHUE JIEVCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEM;



AMIIATUH, BKJIOYAIOIIEH CHOCOOHOCTh IOHHMMATh AMOLMOHAIBHOE COCTOSHHE JAPYTHX, YYHUTBIBATH €ro IMpH
OCYILIECTBIIEHUH OOILIEHNUS, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOLIEHUS C APYTMMH JIIOJABMH, 3a00THUTHCH,
MPOSIBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xonny o0yuenus B 10 Kknacce nipeAMETHbIE pE3yIbTaThl HA YIIIYOJIEHHOM YPOBHE JOJIKHBI OTpaXaTh COOPMHPOBAHHOCTh
y 00y4Jaromuxcs yMEHUM:

MMOHUMATh PoJib (PU3HKU B SKOHOMHUYECKOM, TEXHOJOTUYECKOM, IKOJIOTUYECKOM, COIMAIBHON M ATHYECKOU cepax
JESITeIbHOCTH YeJIOBEKa, poJib U MECTO (PM3MKHU B COBPEMEHHOI Hay4YHOH KapTHHE MHUpa, 3HAUCHHE ONMHMCATEIbHOMH,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOW (GYHKIMA (U3MYECKON TEOpUu — MEXaHUKH,
MOJIEKYJIAPHON (U3UKKM M TEPMOJMHAMHKHU, pOJb (PU3NYECKOM Teopuu B (HOPMHUPOBAHMM MPEACTABICHUN O
(u3nUecKoil KapTUHE MUPA;

pa3iauyaTh yCJIOBUS MPUMEHMMOCTH MOJENed (PU3NYECKUX Ted U MPOLECCOB (SIBJICHUM): MHEpLHUaIbHas CHUCTEMa
oTcuéTa, abCONIOTHO TBEPJOE TENO, MaTepuaibHas TOUYKA, PaBHOYCKOPEHHOE MABM)KEHHE, CBOOOJHOE IaJIeHUE,
abcomoTHO ympyras aedopmanus, aOCOMIOTHO YHpyroe M abCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJENH rasa,
KUAKOCTH U TBEPIAOTO (KPUCTAILTMYECKOTO) Tella, UACAIbHBINA Ta3, TOYCUHBIA 3apsll, OJHOPOIHOE BIEKTPUUYECKOE
OJIE;

pa3nuyaTh YCJIOBHs (IpaHuUIbl, 00JacTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IMOHUMATh BCEOOIIMN XapakTep
(yHIaMEeHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh MCTIOIb30BaHMsI YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXAaHWYECKHE MPOLECChl U SBJICHHS, UCIOJIb3Ys] OCHOBHBIC TMOJOKEHUS M 3aKOHbI
MEXAHUKH (OTHOCUTEIBHOCTh MEXAHUYECKOIO JBMXKEHUS, (POpMYJbl KHHEMAaTUKU PAaBHOYCKOPEHHOIO JIBHXKEHUS,
npeodpazoBanus ['anuiies A CKOPOCTH U MepeMEIIeHNs, 3aKoHbl Hpl0TOHa, MPUHLIMIT OTHOCUTENBHOCTHU [ anues,
3aKOH BCEMHPHOIO TATOTEHUS, 3aKOHBI COXPAHEHMsI MMITYJIbCa U MEXaHUYECKOM 3HEpruu, CBsi3b pabOThl CUIIBI C



U3MEHEHUEM MEXAaHWYECKOM DHHEPruu, YCIOBUS paBHOBECHA TBEPAOro Teja), IpPU ITOM HCIOIb30BaTh
MaTEMaTUYECKOE BhIPAKEHUE 3aKOHOB, YKA3bIBaTh YCJIOBHS MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB: ITpeoOpa3zoBaHui
lManunes, BTOpOro u tpeTbero 3akOHOB HbI0TOHA, 3aKOHOB COXpPAaHEHHMS UMITYJIbCA U MEXAHUUYECKON dHEPTUU, 3aKOHA
BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBACHSITH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCIOJb3ysl OCHOBHbIE MoJokeHHsT MKT u 3axoHbI
MOJIEKYJISIpHON (DMBUKH U TEPMOJUHAMUKH (CBSI3b JABJICHUS MJICATHHOTO Ta3a CO CpeHEel KMHETUYECKOU dHepruei
TEIJIOBOIO JBMKCHHUSA M KOHLIEHTPALIMEN €ro MOJIEKYJI, CBs3b TEMIIEpPATyphl BEIECTBA CO CPEAHEH KMHETUYECKOU
DHEpPruey TEIUIOBOTO JBUKEHHUs €r0 YacTUIL], CBA3b IABJICHUA HICAJIBHOIO ra3a ¢ KOHLEHTPALMEN MOJIEKYJ U €ro
TeMIIEpaTypoH, ypaBHeHuE MenaeneeBa—KitaneipoHna, nepBbli 3aKOH TEPMOAUHAMHKY, 3aKOH COXPAHEHUS YHEPTUH
B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIOIb30BATh MATEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KnanelipoHna;

aHAIM3UPOBaTh M OOBSACHATH DJICKTPUUYECKUE SBIICHUS, WCIOIb3YyS OCHOBHBIC TIOJIOKEHHUS U  3aKOHBI
ANEKTPOJMHAMUKHM  (3aKOH  COXPAaHEHHsI  DJIEKTPUYECKOro  3apsija, 3akoH KyloHa, MOTEHUMaIbHOCTH
ANEKTPOCTATUYECKOTO TOJSA, MPUHLMI CYNEPHO3ULHUHM JJIEKTPUUYECKUX TMOJIEW, INPU 3TOM YKas3blBas YCJIOBUS
IIPUMEHUMOCTH 3aK0oHa KysoHa, a Takyke MPaKTUYECKHU BAXKHBIE COOTHOLIECHUS: 3aKOHbI OMa JIJIs y4acTKa LEenH U JJIs
3aMKHYTOM 2JIEKTPUIECKO 11en, 3akoH Jlxoyns—Jlenna, npasuna Kupxroda, 3axonst @apanuest 1715 2JIEKTPOIN3a);
OMHUCHIBaTh (HU3MUECKHUE TPOLECCHl W SBJICHUS, HCIOJIb3YS BEJIIMYUHBL IEpPEMEIIECHUE, CKOPOCTh, YCKOpPEHHE,
UMITYJIbC TEJA U CUCTEMBI TEJl, CHJIA, MOMEHT CUJbl, AaBJIEHUE, TOTEHUMAJIbHASl SHEPrusl, KHHETUYECKAsl dHEPIus,
MEeXaHU4ecKasi SHEprusi, padoTa CHUJIbI, LICHTPOCTPEMHUTEIILHOE YCKOPEHHE, CHUJIA TSAKECTH, CHJIa YIPYrOCTH, CHIIa
TPEHUs, MOILIHOCTb, JHEPrUsl B3aUMOJEUCTBHS Tena ¢ 3emii€il BOJMM3M €€ TOBEPXHOCTH, DHEPIHsl YIpYyrou
nedopManyl  TPYKUHBI, KOJWYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIlepaTypa Teia, pabora B TEpMOJIUHAMUKE,
BHYTPEHHSISI SHEPrus HJEAIbHOIO OJHOATOMHOTO ras3a, padoTa HJealbHOrO ra3a, OTHOCHTENbHAs BIAXXHOCTh
Bo3nyxa, KIIJI maeanpsHOro TEmiIOBOrO ABHUraTelisl; AJEKTPUUYECKOE MOJIE, HANPSKEHHOCTh JJIEKTPUYECKOTO MOJIA,
HaNpsLDKEHHOCTh TI0JI1 TOYEYHOIO 3apsia WIM 3apsDKEHHOIO Iapa B BaKyyMe€ U B JUAJIEKTPUKE, ITOTEHIIMAT
ANEKTPOCTATUYECKOTO TOJISI, Pa3HOCTh NOTEHIUAIIOB, MIEKTPOABIKYIASA CUJIA, CHUJIA TOKA, HAIIPSHKEHHUE, MOIIHOCTh



TOKa, 3JIEKTpUYECKasi €MKOCTh IJIOCKOTO KOHJIEHCATOpa, CONMPOTUBIIEHHWE Y4YacTKa LIENU C IOCIEAO0BATEIbHBIM H
napasuleIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS FNEKTPUUECKOTO 101 KOHJIEHCATOPa;

OOBSACHATH OCOOEHHOCTH IPOTEKAaHUS (PU3UUECKUX SBJICHUI: MEXaHUYECKOE IBUKEHUE, TEIUIOBOE JIBM)KEHUE YaCTHIL
BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBWXKEHHE, AUPPY3Hsi, HUCMApeHHe, KUMEHUE U KOHJACHCAIus,
IUTABJIGHWE W KPHUCTAJUIM3AIMsl, HAMpaBICHHOCTh TEIUIONEpenayn, SJEKTPU3alus TeJ, SKBUIIOTCHIMAIbHOCTD
MOBEPXHOCTH 3aPsHKEHHOTO MPOBOTHUKA;

IPOBOJUTH HUCCIIEJOBAHHE 3aBUCHUMOCTH OAHON (U3UYECKOM BEIUYMHBI OT JPYroll € HMCHOJIb30BAHUEM MPSMBIX
U3MEPEHHM, TMpU OSTOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHpPOBATh pE3YyJbTaTbl IOJIYYEHHONH 3aBHUCHUMOCTH
(¢u3nYeCKuX BEIWYUH B BUAE TPaPUKOB C YYETOM aOCOTIOTHBIX MOTPEIIHOCTEH M3MEPEHWH, JeNaTh BBIBOJIBI IO
pe3ynbTaTam HCCIIEIOBAHUS;

IPOBOJANUTh KOCBEHHbIE U3MEPEHMsI (PU3UUECKHX BEIMYUH, NPU 3TOM BBIOMPATh ONTUMAIbHBIA METOJ HW3MEpEeHus,
OLICHHUBATh A0COJIIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

OPOBOAUTH  OMNBITHI O MPOBEPKE MPEUIOKEHHOM THUIOTE3bl:  IJIAaHUPOBaTh  AKCIEPUMEHT, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHaJWU3UpOBATh IMIOJYYCHHBIE pE3yJbTaThl W JeNaTh BBIBOA O CTaTyce
MPEIIOKEHHON TUIIOTE3BI;

coOmoaTh npaBuia O€30MacHOro TpyJAa NMpU MPOBEAECHUHM HCCIEAOBAHUNW B paMKax y4eOHOro 3KCIEpUMEHTA,
NPaKTUKyMa U Y4eOHO-MCCIE0BATEIbCKOM W MPOEKTHOW MAESITENbHOCTH C HCIIOJIb30BAHUEM HW3MEPHUTENbHBIX
YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemiaTh pacy€THbIC 3aJa4M C SIBHO 33JaHHOM M HESIBHO 33JaHHOW (hPM3MYECKON MOJENbIO: Ha OCHOBAaHUHU aHAIIM3a
yclIoBUSL OOOCHOBBIBaTh BBIOOp (DU3MYECKON Mojenu, OTBedarouleil TpeOOBaHUSIM 3aJayd, TPUMEHSTh (HOPMYJIbI,
3aKOHbI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MUECKUX TEOPHM MPH HCIOIb30BAaHUM MAaTEMaTHYECKUX METOJIOB
pelieHuss 3aJay, MPOBOAMTH pPacy€Thl Ha OCHOBAHMM MMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh pPE3yJbTaThl U
KOPPEKTUPOBATH METOJIBI PEIICHUS C YIETOM MOTYyUYEHHBIX PE3yIbTaTOB;

pelaTth KaueCTBEHHbIE 3a7aud, TpeOyrolMe NMPUMEHEHUs 3HAaHUW M3 PAa3HBIX Pa3AesioB Kypca (U3MKH, a TaKXKe
WHTETpalMi 3HAHUM W3 JAPYTUX MPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTHYECKYIO ILIETIOUKY
paccyXJIeHUl ¢ OMOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHMUS,



e HCIOJI30BAaTh TEOPETUUECKHUE 3HAHUS JJIsl OOBSICHEHHUSI OCHOBHBIX MPHUHIIMIOB PabOThl M3MEPHUTENBHBIX TPUOOPOB,
TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUECKUX MPOIIECCOB;

e IMIPUBOJIUTH NPUMEPHI BKJIAJA POCCHUICKUX U 3apyOekHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE
MIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJNM3HUPOBATH U OLICHUBATH MOCIEACTBUSA OBITOBOM M MPOU3BOJCTBEHHOM AESITEIBHOCTU YEJIOBEKA, CBSI3aHHOM C
(U3HMUECKUMHU TIpOLECcCaMU, C TO3ULIUN HKOJOTMYECKOM O€30MacCHOCTH, MPEACTAaBICHUH O paluoOHAIBHOM
IPUPOAOIIOIB30BAHNN, & TAKKE PA3yMHOM HCIIOJIb30BAHUM JOCTH)KEHHM HAYKH M TE€XHOJIOTMH IS JAJIbHEWUIIEro
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

e TMPUMEHATH pa3IM4YHbIE CHOCOOBI paboThl ¢ HH(OpManued QU3NYECKOrO COAEPKAHUS C HMCHOJb30BaHUEM
COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTMHA, MHpPU ITOM HCHOJIB30BATH COBPEMEHHbIE HWH()OPMALMOHHBIE
TEXHOJIOTMHM Il TIOMCKa, IepepadOTKHM U MpeabsBICHUS Y4eOHOM UM HaydyHO-NOMYJISIpHOM HUHpOpMauy,
CTPYKTYpUPOBAaHUS M UHTEpIpeTalud HH(POpMAIUMM, MOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJIYYaeMyt0 HH()OPMALIHMIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOLINXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHMKA UH(OpMAINH;

e TMpPOSIBIATH OPraHU3ALMOHHBIE M IO3HABATENIbHBIE YMEHHS CaMOCTOATENBHOIO MPHOOPETEHHsS] HOBBIX 3HAHUN B
IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX M Y4eOHO-HCCIEI0BATENbCKUX PadoT;

e paloTaTh B IpyIIE C UCIOJIHEHUEM Pa3IMYHbIX COLIMAJIBHBIX POJIEH, IUIaHUPOBATh PadOTy IPYMIbl, PallMOHATBHO
pacupenensiaTh AESITeIbHOCTh B HECTaHJAPTHBIX CUTYalUsiX, aJ€KBATHO OLICHMBATh BKJIAJ] KaXKJIOTO U3 YYaCTHHKOB
IPYNIbI B pelIEHUE paccMaTpUBaeMOM MpoOIEMBbI;

e TMPOSBIATH MOTUBALIMIO K Oynymied npodeccuoHaIbHOM EeATeNbHOCTH MO CIEHHATBHOCTAM (PU3UKO-TEXHUYECKOTO
poQuIs.

K xonmy oOyuenus B 11 Kknacce nipeAMETHbIE pe3yIbTaThl HA YIITYOJIEHHOM YPOBHE JOJIKHBI OTpa)xaTh C(HOPMUPOBAHHOCTh
y 00y4aronmxcs yMeHUM:

e TMOHUMATH POJIb (PU3UKU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COLMAIbHOW U 3TUYECKOU cepax AeATeIbHOCTH

YelioBeKa, pOJib U MECTO (PU3MKU B COBPEMEHHON HAyudyHON KapTHHE MHUpPa, pOJib aCTPOHOMHUHU B MPAKTUYECKOU



NEATEIbHOCTH  4YEJIOBEKa W  JANbHEHIIEM  HAy4YHO-TEXHUYECKOM  Pa3BUTHHM, 3HAYEHUE  OIHUCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW U MPOTHOCTUYECKON (YHKUMNA (PU3NUECKON TEOPUH — BJIEKTPOJUHAMUKH,
CHEIUaIbHOM TEOpUHM OTHOCUTENBHOCTH, KBAHTOBOM (HU3MKH, pPOJb (Qu3nueckoi Teopuu B (POpMUPOBAHHUU
MpeCcTaBiICHU 0 (U3NYECKON KapTUHE MHUpPA, MECTO (PU3UUYECKOW KapTHHBI MUpa B OOIIEM pPSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUI O IPUPOJIE;

pasnuyaTh yCJIOBUSA NPUMEHUMOCTU MOJENEH (PU3HMUECKUX TEJ U MPOLIECCOB (SBJICHHI): OJHOPOAHOE IEKTPUUECKOE
U OJIHOPOJIHOE MarHUTHOE TIOJIsl, FTAPMOHUYECKHE KOJieOaHUs, MAaTeMaTHUYECKUN MasSTHUK, UCATbHBIA MPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJI€ATbHBIM KOJeOaTeNbHbIN KOHTYpP, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOIO
A/lpa 1 KBAaHTOBOW MOJIEJIH CBETA;

pazinyuath YCIoBUS (TpaHULIbl, 00JIaCTH) MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, MOHUMATh BCEOOIIUN XapaKTep
(GbyHIaMEHTAIbHBIX 3aKOHOB ¥ OTPAHUYEHHOCTD UCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAThH U OOBSICHATH JICKTPOMArHUTHBIE TIPOIIECCHI U SIBJICHUS, UCIIOJIb3Yysl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI
AJIEKTPOJMHAMUKHA M CHEIHAIbHON TEOPHUH OTHOCUTEIBHOCTH (3aKOH COXPaHEHUS 3JIEKTPUYECKOTO 3apsia, CHiia
Awmrnepa, cuna JlopeHna, 3aKOH SJIEKTPOMAarHUTHOM HMHAYKUMM, mpaBuio Jlenna, cBsa3p OJIC caMouMHOykuuu B
AJIEMEHTE DJIEKTPUYECKOM WEeNu CO CKOPOCThIO H3MEHEHUS CHJbl TOKa, MOCTYJaThl CIEUHUATBHON TEOpUU
OTHOCUTEIBHOCTU DUHINTEITHA);

aHAJIM3UPOBaTh M OOBSICHATh KBAHTOBBIE MPOIECCHI W SIBJICHUS, HCIOJb3Yyd IOJOXKEHUS KBAaHTOBOW (HU3UKU
(ypaBHeHue OiHmITeHA 171 ¢GoTodddexTa, MEepBbII M BTOPOM MOCTYyJaThl bopa, NPUHIMI COOTHOIICHUS
HeonpenenéHHocten ['eitzenOepra, 3aKOHbI COXpPAHEHUs 3apsSJ0BOTO U MAcCCOBOTO YHMCET U DHEPTUU B SIIEPHBIX
peaKklMsIX, 3aKOH paJuOaKTUBHOIO pacnaaa);

OMHCHIBATh (DU3UYECKUE TPOIECCHl W SBICHUS, WCIONB3YS BEIUYHMHBI HANPSDKEHHOCTH JJIEKTPUUYECKOTO TIOJIS,
MOTEHLIHANT AJIEKTPOCTATUYECKOTO MOJIsi, PA3HOCTh MOTEHIHAJIOB, AJEKTPOABMKYIIAS CUla, UHAYKIUS MAarHUTHOTO
NoJisl, MarHUTHBIA MOTOK, cuiia AMIiepa, WHIYKTUBHOCTb, S3JEKTPOABMKYLIAS CHJIA CAMOMHAYKIIMH, SHEPrus
MarHUTHOTO TOJISI MMPOBOJHUKA C TOKOM, PEJSITUBUCTCKUM MMITYJIbC, TIOJIHASI SHEPTHs], SHEPTUs MOKOs CBOOOIHOMN
YACTHULIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsifl Aapa, SHEPTHs CBSI3U SAPa;



OOBSICHATH OCOOEHHOCTH TMPOTEKaHUS (U3MUECKUX SIBICHUM: AJIEKTPOMArHUTHAS WHIYKIHS, CAMOWHIYKIIHS,
pe3oHaHc, uHTephepeHIusl BOJIH, AUGPAKIUs, IUCIEPCUsi, MOJHOE BHYTPEHHEE OTpakeHHe, (OTOIIEKTPUUECKUN
adhdext (poroaddekt), ambda- U Oera-pacmagbl sAAep, TaMMa-U3IydeHHE saep, (PU3NUEecKHue MPUHITUIIBI
CHEKTPaJIbHOrO aHaJIh3a U paboThI J1a3epa;

OTIpEIETISATH HApaBIeHUE WHIYKIIMH MAaTHUTHOTO TIOJIsi IPOBOJIHUKA C TOKOM, CHIIBI AMriepa U cuiibl JlopeHria,
CTPOUTH U300pAKEHUE, CO3IaBAEMOE IIJIOCKUM 3€pKaIOM, TOHKOW JIMH30M, U paCCUUTHIBATH €T0 XapaKTEPUCTUKU;
MPUMEHSTh OCHOBOTOJATAIONINE ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U 3aKOHBI JUIsl aHaIW3a U OOBSCHEHUSA
(pu3nYeCKUX MPOLECCOB, MPOUCXOIAIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAX, B MEXKIaJaKTUUECKONU CpeJie; IBUKEHUS
HEOECHBIX TEJI, DBOJIIOIMH 3BE3]T M Beenennoi;

MPOBOANTH MCCIEOBAaHNE 3aBUCUMOCTEH (PU3MUYECKUX BEIIMYMH C MCIOJIB30BAaHUEM MPSIMBIX U3MEPEHUH, MPU 3TOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YyJbTaThl MOJYUYCHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIIMYUH B BUJIC
rpaduKoB ¢ yu€TOM abCOIIOTHBIX MOTPEUTHOCTEH U3MEPEHUH, JIeJaTh BRIBOJIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;
IPOBOJUTH KOCBEHHBIE M3MEpEHUsl (PU3MYECKUX BEJIUYWH, TPU STOM BBIOMPATh ONTHUMAJBHBIA METOJl U3MEpPEHUs,
OILICHMBATH a0COJIOTHBIC U OTHOCHTEIbHBIC TOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUIA;

OPOBOAWTH OMBITHl 1O TPOBEPKE TMPEUIOKEHHONW THUMOTE3bl: IJIAHUPOBaTh OKCIEPHUMEHT, COOHMpaTh
AKCIIEPUMEHTAJIFHYI0 YCTAaHOBKY, aHAJM3UPOBATh IMOJTYYEHHBIE pE3yJbTaThl W JieJaTh BBIBOJ O CTaTyce
IIPEJIOKEHHOW TUIOTESBI;

OTHCHIBATh METOABI TIOMYyUEHUSI HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;

coOnroaTh mpaBuia O€30MacHOr0 TpyAa MPU MPOBEASCHUHM HCCIEAOBAaHWNA B paMKax Y4eOHOTO AKCIEPHMEHTA,
NPaKTHKyMa ¥ Y4eOHO-HCCIEOBATEIbCKOM W TPOEKTHOW MACSITENFHOCTH C HCIOJIB30BAHUEM HW3MEPHUTEIbHBIX
YCTPOWCTB U 1aOOPaTOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIC 3a7a4Ml C SBHO 3aJaHHOW W HESBHO 3aJaHHON (DM3MYECKOW MOJCNIbIO: HA OCHOBAaHUU aHAIIM3a
yCIIOBUS BBIOMpaTh (U3MUECKUE MOJIETH, OTBEYAIOIIMe TPeOOBAHMAM 3aJauyM, MPUMEHATH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TEOPUH MPU UCIOJIb30BAHUU MAaTEMATUYECKUX METO/IOB PEIICHUS 3a/1a4,
MPOBOANTH PAacyEThl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh PE3yNbTaThl U KOPPEKTUPOBATH METOMIbI
pelIeHus ¢ YYETOM MOTyUYEHHBIX Pe3yIbTaTOB;



peraTh KaueCTBEHHBIC 3a7a4d, TPEOYIOIIHEe MPUMEHEHUS 3HAHWW W3 Pa3HBIX pasliesioB Kypca (HU3WKH, a TaKKe
MHTETPAMA 3HAHWA W3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAaWBaTh JIOTHUECKYIO IEMOYKY
pacCyXJICHUH C ONOPOi Ha M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUIECKUE SBIICHHSI,

WCIIOJIh30BaTh TEOPETUYECKHUE 3HAHUS ISl OOBSICHEHHS] OCHOBHBIX MPUHIIAIIOB PA0OTHI M3MEPUTEIBHBIX TPHUOOPOB,
TEXHUYCCKUX YCTPOUCTB M TEXHOJIOTHUECKHUX MPOIIECCOB;

MIPUBOANTHh TPUMEPHI BKIATa POCCUUCKUX M 3apyOeKHBIX yUEHBIX-(QU3MKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE
IPOLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIEHUBATH IMOCJEACTBHS OBITOBOW M MPOU3BOJCTBEHHOM NEATEIHLHOCTH YEJIOBEKA, CBA3AHHOW C
bU3UYECKUMU TIPOIlECCaMU, C TMO3UIMHA SKOJOTMYECKOM OE€30MacHOCTH, TMPEJICTABICHUN O palMOHAILHOM
MIPUPOIOTIOIH30BAHAH, & TAK)KE Pa3yMHOM HCIOJB30BAHUM JTOCTI)KCHUM HAYKW M TEXHOJOTHH I JaTbHEHIIETO
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

OPUMEHSTh pa3Iu4Hble CrnocoObl paboTel ¢ uHGOpManHer (U3NUECKOro CONEpKaHUsl C HCIOJIb30BAHUEM
COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJOTUW, TPH ITOM HCIOIB30BaTh COBPEMEHHbIE HWH()OpPMAIMOHHBIC
TEXHOJIOTUM IS TIOMCKA, TepepadOTKM W TPEIBbABICHUS YyYeOHOH W HAyYHO-TOMYJSIpHOW wuH(OpMaIuy,
CTPYKTYPUPOBAaHHSI W WHTEPIpETAlid HWHPOPMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUYCCKU
aHAJIM3UPOBATh MOJyYaeMyt0 HH(POPMAIIUIO U OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIUXCS 3HAHUM, TaK
¥ Ha OCHOBE aHaJIM3a UCTOYHHMKA WH(OPMAITUH;

IPOSIBJISITH OPTaHU3AIMOHHBIE W TIO3HABaTEIbHBIC YMCHHUS CAaMOCTOSITEIBHOTO MPHOOPETCHUS HOBBIX 3HAHHWKA B
IIPOIIeCCEe BBITTOJIHEHMSI IPOSKTHBIX M YI€OHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TPYIIE C MCIIOJHEHUEM Pa3JIMUHBIX COIMAIIBHBIX POJICH, IIaHUPOBAaTh PabOTy TPYIIIbI, PAIIMOHAIBHO
pacnpenensiTh JACSITeIbHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aJ€KBAaTHO OIICHUBATh BKJIAJl KaXXIOTO W3 yYaCTHHUKOB
TPYIIIBI B pEIIEHNE PacCMaTPUBAEMOU MPOOIEMBI;

IPOSIBJISITH MOTHBAITUIO K Oyaymiel mpopeCcCHOHAIBHON ASATEITLHOCTH 10 CIICIHATBHOCTM (PH3UKO-TEXHUYIECKOTO
npodus.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon
Ne HanmeHnoBaHMe pa3aeioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Kontpoabubie IIpakTnueckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunslii MeTOZ O3HAHUS TPUPOBI 6 https://m.edsoo.ru/PC1GBZ1VT
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 Jnnamuka 10 https://m.edsoo.rut/EMEIYTESH
2.3 Craruka TBEpAOIO TENa 5 1 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no paszneny 35

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/GFRCERILS
3.2 Tepmoannamuka. TemnoBbsie MalIMHbI 20 1 https://m.edsoo.ru/HD3D80OQ61
A . D
33 FPETATHBIC COCTONHI BEMECTRa. Toasonhe 14 1 https://m.edsoo.ru/ITWB97NGVP
Tepex0/1bl
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DneKTpruYecKoe moie 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 [ToCcTOAHHBIN IEKTPUUECKUN TOK 24 1 https://m.edsoo.rt/ WKWILIEVW?2
4.3 Toxku B pa3nuyHBIX cpenax 6 https://m.edsoo.ru/VLX14U83A




Hroro no pazneny 54
Pazznen 5. DUSHUECKHM TIPAKTUKYM

5.1 Du3nYeCKUil MPaKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazgeny 16
PesepBHOE Bpems 10 https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpoHHbIe (LM (poBbIE)

Ne /i Kontpoabnbsie  IlpakTuueckue
NMpPoOrpaMmblI Beero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pazgen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarautHoE 11051€ 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 DJNIeKTpOMarHuTHasi MHIYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Hroro no pazgeny 27
Pa3znen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannyeckue KoueOaHus 10 https://m.edsoo.ru/YOUAG69FNZ
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHITICCIUE H STEKTPOMATHITHAIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
24 Onruka 25 1 https://m.eds00.ru/OBLJ6N69R
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOM Ayannu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®duszrka aroma 5 https://m.edsoo.ru/Z1J435GQC
43 (DH3HKa ATOMHOTO /1pa 1 EMEHTAPHbIX 5 https://m.edsoo.ru/Q4WLMHSOT

YACTHIL




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazneny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
6.1 Pu3n4ecKuil NPAKTUKYM 16 16 https://m.edsoo.ru/EL9A 1 AJIF
Htoro no paznemny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne
7.1 MPEAMETHOTO coﬂeP}KaHHfI 1 ofpiTa 15 https://m.edsoo.ru/PSCGRX7IW
NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOe Bpemst 10 https://m.edsoo.ru/E65RYIXLB
OBLIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

®uszuka — pyHIaMeHTaIbHas
HayKa O Ipupojie

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/4GD12L.71X

HayuHsblii MeTOZI TO3HAHUS U
METO/bl UCCIIEA0BAHUS
buznyecKux sIBICHUN

https://m.edsoo.ru/47JULOI1Y

OKCHEpUMEHT U TEOpUs B
nporiecce MMO3HAHUS TPUPO/IBL.
HabGmronenue u sKCriepuMeHT B
duzuke

https://m.edsoo.ru/RV2VFEZL6

CrniocoObl u3mepeHus GpU3NIEcKux
BCJIMYHUH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ
(I)I/I3I/I‘-ICCKI/IX BCJINYHH

MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pU3MKH B POpMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI
MUDA, B IPAKTUYECKON
JESATENBHOCTH JIIOJEH
MexaHnueckoe IBUKEHHE.

CucremMa orcyera.
OTHOCHTGJ’IBHOCTB MECXAHHNYCCKOI'O

https://m.edsoo.ru/BKMS7EYO5

https://m.edso0o0.ru/K3LOQI3CFT

https://m.edsoo.ru/85PJ5YR4H

https://m.eds0o0.ru/QUQYCWDZP
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nerxenus. [Ipsmas u odpatHas
3a/1a4d MEXaHUKHU

Pannyc-BexkTop MarepuaibHOM
TOYKH, €ro MPOEKIIUU Ha OCU
KoopauHar. Tpaekropus.
ITepememienue. Cxkopocts. Ux
MPOEKIIMU HA OCH KOOPAUHAT

PaBHOMepHOE NpAMONTHHEWHOE
neuxenue. ['papuyeckoe
OIHMCaHNE PABHOMEPHOTO
IPSIMOJIMHEHHOTO JBUKCHUS

CroxxeHue nepeMenieHnii u
ckopocreii. Perienue 3amaq

https://m.edsoo.ru/PEU6JZ20QE

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBHOMepHOE 1BHKEHHE.
MrHoBEHHasi CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JBUKEHHE C TOCTOSTHHBIM
YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanme
HpSIMOJ'II/IHeI\/IIHOFO OBHUKCHUS C
IMOCTOAHHBIM YCKOPCHHUEM

https://m.edsoo.ru/N321FH2L 1

13

CBobosHoe najzeHue. Y cKopeHue
C¢BOOOIHOTO ITaJICHNUS.
3aBUCHUMOCTh KOOP/AMHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHHU
U UX rpaduku

https://m.edsoo.ru/UYVYXC8ID

14

JIBukeHne Tena, OpOIIEHHOTO O]
YIJIOM K TOPU30HTY

https://m.edsoo.ru/W6BSTSPKM




15

KpuBonuneliHoe 1BU>XEHUE.
JIBM>KEHUE 110 OKPYKHOCTH.
YrioBas v JINHEWHAsI CKOPOCTb.
IIepuon u yacrora.
LlenTpOoCcTpEMUTENBHOE U TTOTHOE
YCKOpEHHUE

https://m.edsoo.ru/SGZQQF5H2

16

17

18

KonTtponpsHast pabora o Teme
"Kunematuka"

[TepBbrIif 3akoH HproTOHA.
NuepunanbHble CUCTEMBI OTCYETA.
[IpuHIIMIT OTHOCUTEIHLHOCTH
lNanues. HennepuuanbHble
CUCTEMBI OTCUETa

Cuita. PaBHOJIEHCTBYIOIIAS CUJIA.
Bropoii 3akon Herotona. Macca

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/SFO42H11.2

https://m.edso00.ru/2QC075VDL

19

B3anmopencreue ten. Tperuit
3akoH HproToHa

https://m.edsoo.ru/NAD4VZADH

20

21

22

[IpyuHIHMI Cyneprno3uIuu CUIL.
Pemenue 3aga4 Ha npUMEHEHUE
3ak0oHOB HproTOHA

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh
rPaBUTALMOHHON U HHEPTHOMN
MacChl

CuJia TSHKECTH M YCKOPEHUE
CcBOOOIHOTO MMaIECHUS

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB

https://m.edsoo.ru/36LBC47QJ]

23

JIBm>xeHne HeOECHBIX Te U UX
HMCKYCCTBEHHBIX CITYTHHKOB.

https://m.edsoo.ru/F756CAPFB




24

[TepBasi kocMHUYeCKasi CKOPOCTb.
3akonsl Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3SSWO08 1

25

Cuna tpenus. [lpupona u Buabl
CuJ TpeHus. [IBuxeHue B
JKUIKOCTH Y ra3e ¢ Y4ETOM CHUJIIbI
COIIPOTUBIICHHUS CPE/BI

https://m.edsoo.ru/UP3KXCTQU

26

27

28

Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

AOCOIIOTHO TBEPIOE TEIIO.
[ToctynarensHoe U BpaliaTeiabHOe
JIBIDKEHUE TBEPJIOTO Tesia

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaIlcHUs. IIneyo cusl

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, IpUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tesa. Y CIIOBUsI pABHOBECHS
TBEPAOro Tena. Buasl paBHOBeCUs

https://m.edsoo.ru/VFOEBAS878

30

31

32

Pemenue 3agau

KonTpomnpHas pabota mo Teme
"Tunamuka. CTaTuka TBEpOTO
Tena"

NMitynsc MaTepraibHON TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
Ilentp Macc cucTeMsl
MaTepualbHBIX TO4eK. Teopema o
JBUKEHHUU LICHTPA Macc

https://m.edsoo.ru/Q3QEPZXMR

https://m.edsoo.ru/4IHS90LZD

https://m.edsoo.ru/3PBMZ3HII




33

34

35

WimMmynbe CHITBI U ©I3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXpaHEHUs
HMITYJIbCA. PeakTuBHoOE JABHUXKXCHHUC

MOMEHT UMITyJIbCa MaTepHATbHOMN
toukd. [Ipencrasnenue o
COXpaHEHUHU MOMEHTA UMITYJIbCa B
HEHTPATBHBIX TOJIAX

Pemenue 3amau

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBR4I

https://m.edsoo.ru/2240257Z6M

36

Pabota cuiibl Ha MajioM U Ha
KOHCYHOM IICPCMCUICHUH.
I'paduueckoe npencrapnenue
paboThl cuibl. MOIIHOCT CHJTBI

https://m.edsoo.ru/B7N1YBPIN

37

38

39

40

Kunernueckas sneprus. Teopema
00 U3MEHEHNN KUHETHUECKON
SHEPTrun MaTepHaHLHOﬁ TOYKHN

IloreHuManbHbIE U
HENOTEHIMAJIbHbIE CUJIBI.
ITorenumaneHas 3Heprus. Bropas
KOCMHYECKasi CKOPOCTh

TpeTbs KOcMUYECKasi CKOPOCTb.
CBs13b pabOTHI HEMOTEHITMATBHBIX
CHJI C U3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXpAaHEHHUs] MEXaHUYECKOMN
SHEPTUU

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nis uaeanbHOU
JKHJIKOCTH

https://m.edsoo.ru/N5SQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

https://m.edsoo.ru/66P2WGWS4

https://m.edso00.ru/OIC610GS5F




41

42

43

KontponbsHas paboTa no reme
"3aKOHBI COXpaHEHUs B MEXaHUKe"

PazBuTue npeacraBieHuit o
npupoie TernoThl. OCHOBHBIC
nosnoxenus MKT. Tudbdyzus.
BbpoyHOBCKOE BH)KEHHE

Crpoenre ra3000pa3HbIX, )KAIKUX
¥ TBEP/bIX TEI. XapakTep
JIBIDKCHUS M B3aUMOJCHCTBHUS
YaCTHII BEIECTBA

https://m.edsoo.ru/SO90PC322

https://m.edsoo.ru/0ZTXY71SW

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYJT
(aromoB). KosnuecTBo BelecTsa.
[TocTosiHHas ABoraapo

https://m.edsoo.ru/SFCL7ZUUO

45

46

Temneparypa. TemioBoe
paBHoBecue. [Ikana Lenscus

Pemenue 3amau

https://m.edsoo.ru/SDOFUFGIL

https://m.edsoo.ru/EGRV58D9F

47

48

49

Nneanbueiii ra3. I'a3oBbie 3aKOHEI
YpaBHenue Menneneena-
Knaneiipona. Pemenue 3agau

AbcomoTHas TeMiieparypa. 3akoH
JlanbToHa

https://m.edsoo.ru/01MOXOV4B

https://m.edsoo.ru/7RAZ800OM4

https://m.edsoo.ru/27RGL3V1G

50

I/Isonpoueccm B UACAJIBHOM Ia3€ C
INOCTOAHHBIM KOJITHYECTBOM
BE€IICCTBA

https://m.edsoo.ru/UQ9SUVODW

51

I'paduueckoe npeacrapneHue
M30TIPOIIECCOB: U30TEPMA,
M30x0pa, n3obapa

https://m.edsoo.ru/W1HC88PJ4

52

OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/E65TLSWXG




53

54

55

Penrtenue 3anau

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
CpeHel KHHETUYECKON SHEepruei
MOCTYNATENbHOTO TEIJIOBOTO
JBUKEHUS €€ YacTHUIl

O00011IEHNE U CUCTEMATHU3AIHS
3gagui o treMe "OcuoBsl MKT"

https://m.edsoo.ru/8U427HIY]J

https://m.edsoo.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5SZTZCY

56

57

KonTtponpsHast pabora o Teme
"OcunoBbl MKT"

TepMoauHaMuyecKasi CUCTEMA.
3ajaHye BHEIIHUX YCIOBHM ISt
T/ cuctemsl. BHemnHue u
BHYTPEHHHUE TTapaMeTphI.
ITapametpsl T[] cuctemsbl Kak
CpeIHHe 3HAYCHUS BETUYHH,
OMNMCHIBAIOIIMX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/LTSZA1JQ7

https://m.edsoo0.ru/4L636LXVZ

58

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3BoJIbHAs penaKcanus
TJI cuctemsl K TEMJIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLIRP

59

60

Mopenb uieanpHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUS
IIPUMEHNUMOCTH 3TOW MOJEIN
YpaBHenue Menneneena-
Kuaneiipona u BelpakeHue ais
BHYTPEHHEH YHEPTUHU

https://m.edsoo.ru/FOQVOQKQS8

https://m.edsoo.ru/TZJUGWSMZ




61

Bripaxkenue aJisi BHyTpeHHEH
SHEPTrUU OJHOATOMHOI'O
UJIeabHOTO ra3a.
KBazucraruueckue u
HECTAaTUYECKUE MPOIIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

63

64

DnemeHTapHas padboTa B
TepMOIMHAMHKe. Beraucienue
paboTsI 10 rpaduKy mporecca Ha
pV-nuarpamme

Temnonepenayua Kak criocod
WU3MEHCHHS BHYTPEHHEH SHEPTHU
TJ1 cucremsl 6e3 coBepIICHUS
paboTsl

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD,
H3JTyUYCHUC

https://m.edsoo.ru/YHE1589A1

https://m.edsoo.ru/BDN5SGEKP7

https://m.edsoo0.ru/QM4T9ETSS&

65

KonmuaecTBO TENIOTHI.
TenmoéMKOCTh Telna. Y IenbHas U
MOJISIpHASI TETUIOEMKOCTHU
BellecTBa. Y AeabHas TEeIoTa
CropaHus TOIUIMBA

https://m.edsoo.ru/RQASBF90Q5

66

Pacuér xonudecTBa TEIIOTHI IpH
TeIIoneperaye

https://m.edsoo.ru/B4NQ2B026

67

68

ITonstHe 00 aguadbaTHOM
npouecce. [lepBriil 3aK0H
TepMO)II/IHaMI/IKI/I

KonudaectBo Temnots u paboTa
KAaK Mepbl U3MEHEHUSI BHYTPEHHEN
sHepruu T/l cuctembl

https://m.edsoo.ru/SQXBMXFYN

https://m.edsoo.ru/59W3F1X49




69

BTtopoii 3ak0H TepMOJIUHAMUKHI
JUIsl PABHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTtumocTs IpupoIHBIX
IIPOLIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

71

[IpuHIMIIBI AEHCTBUS TEIIOBBIX
mamuH. KITJ]

MaxkcumansHoe 3Hadenue KIIJI.
Huxn Kapno

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo.ru/QATEFSEOKO

72

73

74

Pemenne 3amau

DKOIOTrHYECKHE aCIIEKThI
HCIIOJIb30BAaHUS TEIJIOBBIX
neurareiei. TemioBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

Pemenue 3amau

https://m.edso00.ru/0QIVD6XJT

https://m.edsoo.ru/ZIFEWQ2SV

https://m.eds0o0.ru/UYVVIT&78

75

O00011eHNEe U CUCTEMATU3ALIS

3HaHMUH 1o TeMe "TepMoauHaMuKa.

TemmoBeie MammMHbBL"

https://m.edsoo.ru/AGUQLW 1EB

76

77

78

KonrponbHas padora no reme
"TepmonnHamuka. Temnossle
MaIIUHBI"

[TapooGpazoBaHue U KOHJIEHCAIHS.

Hcnapenue u kurieHue. Y aenbHas
TEIUI0Ta NapooOpa30BaHUS

HacpltieHHbIC ¥ HEHACHITIICHHBIC
napel. KauecTBeHHAst 3aBUCUMOCTh
IIJIOTHOCTHU U JaBJICHUA
HACBILICHHOTO T1apa OT

https://m.edsoo.ru/X4AG7PJV]

https://m.edso0o0.ru/W4505S1GQ

https://m.edsoo.ru/810XNZKD1




TEMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPBI
KUTICHUS OT JABJICHUS B JKUJIKOCTH

Bnaxxaocts Bo3ayxa. AOGCOMOTHAS

79 https://m.edsoo.ru/QRONGWOZS8
Y OTHOCHUTEIbHAS BIAKHOCTD

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
TBépnoe Teno. Kpucrammueckue

81 U amop(HBIE Tesa. AHU30TPOIIHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KpPHUCTAJIIOB
[InaBrneHue u KpUCTAIIU3ALIUS.

82 Y nenpHas TejIoTa IUIaBICHUS. https://m.edsoo.ru/ WYHIC81KN
CyO6numarus
Hedopmaruu TBEpIOTO TENA.

83 Pactspkenne u cxarve. CaBur. https://m.edsoo.ru/96IUIDFRU
Mopnyins FOnra. Ilpenen ynpyrux
nedopmaruit
TennoBoe pacmMpeHne KUIKOCTEN

g4 M TRCPABIX TeM. AHTAPMOHIIM https:/m.edsoo.ru/IRI7A0QON
TEIUIOBBIX KOJIeOaHU 4acTHIL
BELIECTBA
[IpeoOpa3zoBanue YHEPTUH B

85 https://m.edsoo.ru/UUJQYTXYF
(ba3oBbIX epexoiax

86 YpaBHEHHE TEIUTOBOTO OaslaHca https://m.edsoo.ru/SCVIKKTMW

87 Pemenue 3anau https://m.edsoo.ru/2L7THENBQ2
IToBepXHOCTHOE HATSKEHUE.

88 Kanunnspueie sienenus. JlaBnenue https://m.edsoo.ru/Z9FYJNI4U

MOJ1 UCKPUBJIEHHON TOBEPXHOCTHIO




89

s)kusikoctu. @opmyna Jlamaca

O06001IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHble
cocrosiHus BemlecTBa. Da3oBbie
nepexomnl"

https://m.eds00.ru/V3TS29GT9

90

KontponbHast pabora o Teme
"ArperaTtHble COCTOSIHUS
BeliecTBa. PazoBbie nepexoibl”

https://m.edsoo.ru/BTES7DDIP

91

DneKkTpu3anus Ten u e€
IPOsIBJIECHUS. DINEKTPUUECKUI
3apsia. JIBa BU1a 2IEKTPUYECKUX
3apsoB. [IpoBoHUKY,
JUBJIEKTPUKU U ITOTYITPOBOIHUKI

https://m.edsoo.ru/ESVIQRBVX

92

93

94

DNeMEHTApHBINA ANEKTPUUECKUI
3apsi. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsaa
Bzaumopencreue 3aps10B.
Toueunsle 3apsbl. 3akoH Kynona

Pemenue 3amau

https://m.edsoo0.ru/QJTV6HK7Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

OnekTpuyeckoe note. Ero
JIEUCTBUE HA DIIEKTPUUYECKHE
3apsiabl

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
noJisi. [1po6usiit 3apsin. Jlunun
HaIPsKEHHOCTH DJIIEKTPUYECKOTO
noJist. OTHOPOTHOE IEKTPUUECKOE
oJie

https://m.edsoo.ru/EF3CUR72W

https://m.edsoo.ru/9KBCOFP9X

97

IloTeHIIMaTBHOCTD

https://m.edsoo.ru/QJ4HEF4TR




98

99

3JIEKTPOCTATUYECKOTO TOJISI.
Pa3HocTh IOTEHIIUAJIOB U
HaIpsKEHUE

HOTGHHI/IaJ'IBHaﬂ OHEPIuA 3apsaia B
OJICKTPOCTATUYCCKOM IIOJIC.
HOTGHHI/IaJ'I SJICKTPOCTATUYCCKOI'O
I1O0JIA

CBs13b HaprDKéHHOCTI/I IIOJIA 1

Pa3HOCTH INOTCHIHAJIOB JJIA
QJICKTPOCTATHUYCCKOI'O I10JIA

https://m.edsoo.ru/YODNX8N9Z

https://m.edsoo.ru/3WNQFLP9Y

100

[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEH

https://m.edsoo.ru/WS1GYR4I3

101

102

Pemenue 3amau

ITone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsHKEHHOU chepbl

https://m.eds00.ru/2630Y5063

https://m.edsoo.ru/BGX3JCTAQ

103

ITose paBHOMEPHO 3apsAKEHHOTO
o o0séMy mapa. [lose
PaBHOMEPHO 3aPSKEHHOMN
0ECKOHEYHOM MIOCKOCTH

https://m.edsoo.ru/L4L5W448T

104

105

106

IIpoBoiHUKY B
JIEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

JIMdIeKTpuKY ¥ OJTYIPOBOAHUKHI
B DJIEKTPOCTATUYECKOM I10JI€
Konpencarop. OnekTpoéMKOCTh
KOHJEHCATOpa. JIEKTPOEMKOCTD
IUIOCKOTO KOHJIEHCATopa

https://m.edsoo.ru/6GVP71B38

https://m.edsoo0.ru/3G6DWKG21

https://m.edsoo.ru/GHLGD83X7

107

[TapannensHOE cOeAUHEHHE

https://m.edsoo.ru/60WN2ZDHS8




KOHACHCATOpPOB

IlocienoBaTeabHOE COEIUHEHNE

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
DHeprus 3apsKeHHOTO

109 prii 3ap https://m.edsoo.ru/SW376XS21
KOH/JIEHCATOpa

110 Penrtenue 3amau https://m.edsoo.ru/NLHAFISYY
JIBr>keHure 3apsiKEHHOW YaCTHUIIbI B

111 https://m.edsoo.ru/9PGVSYIWG
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

112 Permenue 3agau https://m.edsoo.ru/UXI1USMXW
O00011IEHNE U CUCTEMATHU3AIUS

113 3HaHUM N0 TeMe "DIeKTpUIecKoe https://m.edsoo.ru/QCIRPYCGA
noie"
KonTponbHas padbora no teme

114 " " https://m.edsoo.ru/WRQGZBRF7

DIIEKTPUUYECKOE T0JIE

Cuna Toka. ITocTOSHHBIN TOK.
VYcnoBua cylnecTBOBaHUS

115 y htps://m.edsoo.r/LSLEAKUVS
MTOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
Ncrounuku Toka. Hanpsoxenue u

116 https://m.edsoo.ru/RUFC4YTDO
OJIC
3akox Oma g ydyacTka IElu.

117 LY H https://m.edso0.ru/64VZXZ2GP
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHUMOCTh COITPOTUBIICHUS
OJIHOPOIHOTO IIPOBOIHUKA OT €TI0

118 JIHOPOAL poBOA https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TITOIIA TN TIOTIEPEYHOTO
CEYeHUS
VYV ienbHO€E CONPOTUBICHUE

119 https://m.edsoo.ru/Y4ZTZRZAI

BellecTBa. Perenue 3aqaqy




ITocnenmoBarenrsHOE,

120 MapajuiebHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHUE MPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX

121 aNeKTpudeckux uenei. [IpaBumna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemenue 3agau https://m.edsoo.ru/LXRB618PO

1p3  DabOTa JMCKTPHHECKOrO TOK. https://m.edso0.ru/PLTTBZGPC
3akon Jxoyns —Jlenia

124 Permenue 3agau https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIEIsIEMast https://m.edsoo.ru/CONEPSIIH
Ha PE3UCTOPE

126 Pemienue 3agau https://m.edsoo.ru/90KODG7HY

127 SAC  BryTpenee https://m.edsoo.ru/MGCEWIVUL
CONPOTHUBIIEHUE UCTOYHUKA TOKA

jpg | OAioH Owa i nomoit https://m.edsoo.r/XQP3RIDK4A
(3aMKHYTO#) SJIEKTPUUYECKOM TETTH

129 Pemienue 3agau https://m.edsoo.ru/XDAVLS3JL

130 MoniHOCTh UICTOYHHUKA TOKA https://m.edsoo.ru/OWH2Q5JOS

131 Kopotkoe 3ambikanue https://m.edsoo.ru/9WFHKYNVF

132 KoHnneHncarop B memu mocTOsSSHHOTO
TOKa

133 Pemenue 3agau https://m.edsoo.ru/52KZZJPDT
Pemienue 3agau o teme

134 "TToCTOSITHHBIN NEKTPUYECKUI https://m.edsoo.ru/5175121DC

TOK




135

136

137

Penrenue 3amad mo reme
"TToCTOSIHHBIN ANEKTPUYECKUI

TOK"

Penrenue 3amad mo reme
"[TocTOAHHBIN JIEKTPUUECKUT

TOK
O00011IeHE U CHCTEMATHU3AIINS
3HaHu# 1Mo TeMe "IlocTosHHBIN
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/DX6SFSQ5I

https://m.edsoo.ru/K835ESINT

https://m.edsoo.ru/WXUI1RUC5

138

KonTtponpHast pabora o Teme

"ITocTOSIHHBIN NEKTPUYECKUI

TOK"

https://m.edsoo.ru/7S4PGOQHP

139

140

141

DneKTpuyueckas MpoBOAUMOCTh
Pa3IUYHbBIX BEIECTB.
DIIeKTPUUECKHUI TOK B METaJJIaX.
CBepxnpoBOIUMOCTb

DNEKTPUYECKUH TOK B pacTBOPax U

pacIuiaBax 3JIEeKTPOJUTOB. 3aKOHBI
@apanes U1 JIEKTPOIU3a
DNEKTPUYECKUH TOK B ra3ax.
[Lmazma

https://m.edsoo.ru/DV219CC72

https://m.edsoo.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

142

DIIEKTPUYECKUI TOK B BaKyyMe.
Baxyymubie mpr0Oopbl

https://m.edsoo.ru/HNIAJ5B73

143

144

DJIEKTPUUYECKUI TOK B
MOJTYITPOBOTHAKAX

[TomynpoBoiHUKOBBIE TPUOOPHI

https://m.edsoo.ru/56KAVJECB

https://m.edsoo.ru/EKLROQTDAX

145

DuU3nYeCKui MPAKTUKYM 110 TEME
"NU3MepeHune cuibl TOKa 1

https://m.edsoo.ru/Y15A50SQV




HAIPSDKEHUS B LIEIH TOCTOSHHOTO
TOKA IPH MOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" uiK "3HAKOMCTBO €
g poBoii 1aboparopueii mo
¢usuke. [Ipumepsl n3MepeHus
(HU3MYECKUX BEITMYHH TIPH
HOMOIIN KOMITBIOTEPHBIX
NATYUKOB"

146

Pu3n4eCKul NPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKEHHUS C LIEIIBIO OIIPEACIICHUS
MTHOBEHHOU cKopocTH"

https://m.edsoo.ru/CN3FHCY83

147

148

149

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs Mpu
IPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBHJKEHUH 110
HAKJIOHHOM INIOCKOCTH'" WJIN

"UccnenoBanue 3aBUCUMOCTH ITYTH

OT BPEMEHH IIPHU
PaBHOYCKOPEHHOM JBHKEHUU"

Pu3nYeCcKUui IPAKTUKYM 110 TEME
"N3MepeHne yCKOpeHus
CBOOOHOTO TaieHus" UITu
"N3ydyeHue NBHKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Du3NYeCKUu IPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Tela 110
OKPY>KHOCTH C IIOCTOSIHHOH 110

https://m.edso00.ru/70Y40Y 610

https://m.edsoo.ru/87JADYSZ2

https://m.edsoo.ru/DY 1D4C16J
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MOJYJIFO CKOPOCTBIO" MITH
"HccnenoBaHue 3aBUCUMOCTH
nepuojia oopaieHusi KOHH4eCKOTo
MasiTHUKa OT €ro napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3Mepenne paBHOJAEHCTBYIOIIEH
CHUJIBI TIPU ABUKEHUU OpyCKa 1o
HAKJIOHHOM TIOCKOCTHU" WIIN
"IIpoBepka runoTe3bl 0
HE3aBUCHUMOCTH BPEMEHU
JBUXKEHHS OpyCcKa M0 HaKJIIOHHOU
TUIOCKOCTH Ha 33JJaHHOE
pacCTOSIHUE OT €ro Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151
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Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B
HpYKUHE U PE3UHOBOM 00paslie,
oT ux Aedopmarun" wim
"N3yueHne NBUKEHUS CUCTEMBbI
T€J, CBA3aHHBIX HUTHIO,
MEPEKUHYTON uepe3 IErKuid 610K"

Pu3nYeCcKUui IPAKTUKYM 110 TEME
"U3mepenue korpuirenta
TPEHMSI 110 BEJIMUMHE YIIIOBOTO
Kod(puImeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa M0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM

K03 PHULIHEHTOM TpeHHs" HITH

https://m.edsoo.ru/UL391C4QD

https://m.edsoo.ru/78PEFNYOAZ




153

"N3ydeHnue IBUKEHUA rpy3a HA
Bajly ¢ TpeHuem"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue ycioBuid
paBHOBecHsI TBEPAOIO Tea,
HMMEIOLIET0 OCh BpalleHus" uiu
"KoHcTpynpoBaHue KpOHIITEHHOB
U pacy€T CUJ1 yOpyrocTH" Wiu
"N3y4yeHue ycTOHYMBOCTU
TBEPAOIO Teja, UMEIOIIETO
mIomaas onopsl"

https://m.edsoo0.ru/MIOQT27R6

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHne UMIrysibca Tena mno
TOPMO3HOMY IIyTH" WK
"N3MepeHue CUiIbl TATH, CKOPOCTH
MO/JIENIN SIIEKTPOMOOUIIS U
MOIIHOCTH CUJIBI TSATH" WIIN
"CpaBHEHNE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIBI" MU
"HccnenoBaHue coXxpaHEHUs
UMITyJIbCa MPU YIIPYTOM
B3aNMOJIEUCTBUN" HITH
"N3mepeHne KNHETHYECKON
SHEPruu Tejia 0 TOPMO3HOMY

nyTH

https://m.edsoo.ru/FZOCNRGTA

155

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOTO
nporiecca (peKOMEH10BaHO
UCIIONIb30BaHue ITUPPOBOIt

https://m.edsoo.ru/T66K4CKZG




naboparopun)" win "M3ydeHue
M30XOPHOTO Ipoiiecca" uin
"U3y4yenue n3zodbapHoro mporecca"
wiu "lIpoBepka ypaBHEHUS
cocTossHus"

156

157

DuU3nYECKUi MPAKTUKYM 10 TEME
"Usmepenue yaenbHOM
TEII0EMKOCTH" HIIH
"UccnenoBanue nporecca
OCTBIBaHUS BelecTna' M
"UccnenoBanue agnadaTHOrO
npouecca" win "N3yuenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYIJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KUMEHUS KUIKOCTEH"

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIapeHUs KUIAKOCTEN" Uin
"N3mepeHue yaeabHOM TEenaoThl
raByieHus apaa’ wim "M3ydenue
CBOMCTB HACBIICHHBIX MTApOB" MU
"N3mepenue abCoMoTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoOB B TOMEIEHUN".
W3mepenune koapduimenrta
MOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZASPMDOQ7

158

DuU3NYECKU MPAKTUKYM 110 TEME
"HabmroieHue mpeBpalieHus

https://m.edsoo.ru/SBPTN1YZU




SHEPTUU 3apsHKEHHOTO
KOHJIEHCATOpa B YHEPTHIO
M3JIy4eHHS CBETOAMOA" WU
"N3y4yeHue MpoTeKaHus TOKa B
LeMHy, coiepkKalie konaencarop”
unu "PacnpenenieHre pa3HOCTH
MOTCHITMAIOB (HAIPSDKEHUS) TIPH
MOCIIe0BATEILHOM COCIUHEHUU
KOH/ICHCATOPOB"

159

160

Pu3n4eCKul NPAKTUKYM 110 TEME
"UccneqoBaHue CMEIAHHOTO
COCJIMHEHUS PE3UCTOPOB" WK
"N3mepenue yaenbHoro
CONPOTHUBIICHUS POBOJHUKOB"
i "VccaemoBanne 3aBUCUMOCTH
CHJIBI TOKA OT HANIPSDKCHUS JIJIS
JIAaMITBI HaKaJTUBaHUs"

Du3nUeCcKU IPAKTUKYM I10 TEME
"Habmtoenue snexktponuza’ uiu
"Uzmepenue 3apsaa
OJTHOBAJIEHTHOI'O HOHA" MIIN
"UccnenoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS] TEPMOPE3ZUCTOPA
oT Temneparypsl’ win "CHsaTue
BOJIbT-aMIIEPHON XapaKTEPUCTUKU
auona"

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72JJ13YC6L

161

Peseprubriit ypok. O6001eHNE 1
CUCTeMaTH3alMsl 3HaHUH 10 TeMe
"KunemaTtuka"

https://m.edsoo0.ru/LQO93MS5SQ
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163

164

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"lunamuka"

PesepBHbIil ypok. O60011IcHIE 1
CHCTEMATHU3aIMs 3HAHUH 10 TEME
"CraTtuka TBEp0ro Tena”

PesepBHeIit ypok. O600IICHHE 1

CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

https://m.edsoo.ru/S7CS1UFMI

https://m.edsoo.ru/ XVUMKRX6N

https://m.edsoo.ru/C37WXULT?2

165

PesepBHeIit ypok. O600IICHHE 1
cHCTEMaTH3aIlHs 3HAaHUH 110 TeMe
"OCHOBBI
MOJICKYISIPHOKUHETUYCCKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

Peseprubiil ypok. O600111eHIE U
CUCTEeMAaTH3alMsl 3HAaHUH 110 TeMe
"TepmoanHamuka. TernoBbie
MaluHbl"

https://m.edsoo.ru/IZZC67VF1

167

Peseprubiil ypok. O600111eHIE U
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"ArperaTtHpl€ COCTOSIHHSI
BeniecTBa. Pa3zoBble epexoabl”

https://m.edsoo.ru/1 YSH3LOLN

168

169

Peseprubriit ypok. O6001eHIE 1
cucreMaru3anus 3HAHWUH 110 TEME
"Onektpuueckoe nose"

PesepBHriit ypok. O6001ICHHE U
cucreMaTu3anus 3HAHUH 110 TEME
"ITocTOAHHBIN IEKTPUUECKUI

TOK

https://m.edsoo.ru/URWBSCULE

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




PesepBHbIil ypok. O0001ICHNE 1
170 cUcTeMaTu3alus 3HaHUM 110 TeMe
"ToKM B pa3au4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16

https://m.edsoo.ru/WZ02PRIG1




11 KJIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI

B3anmoaeiicTBre MOCTOSTHHBIX
MAarHuTOB U MTPOBOJHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarHuTHoe Mojie.
I'unore3za Amrepa
BexTop MarHuTHOM MHAYKIUU.
[IpuHIMn cynepno3uiuu

2 PHHI yrep . H 1 https://m.eds00.ru/0OYNNES57SO
MAarHUTHBIX noje. Jlunuu
MarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHHUKA C

3 1 https://m.edsoo.ru/F1I0ASACBX
ToKOoM. OnbIT Opcreaa
Cuita Amrepa, e€ HampaBiIeHHE U

4 p P 1 https://m.edsoo.ru/1JEDFSHEN
MOYJTb

5 Pemenue 3anau 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Amnepa.

6 DNeKTPOU3MEpPUTETHLHBIE 1 https://m.edsoo.ru/SA2ACKSRB
prOOpbI
Cuuta JlopeHna, e€ HanpaBieHUE
1 MOAYJb. JIBIOKeHHE

7 Y l} 1 https://m.edsoo.ru/6MB8YZSTN
3apsOKEHHON YaCTHIIHI B
OJTHOPOJTHOM MarHUTHOM I10JI€

8 Pemenue 3anau 1 https://m.edsoo.rt/FWURORSOE

9 Pa6ora cunsl Jlopenia 1 https://m.edsoo.ru/MTHD23745

10 Perrenne 3amau 1 https://m.edsoo.ru/GH8JAPHBQ




MarsauTHoOeE 110JI€ B BC€IICCTBE.

11 deppoMarHeTuky, napa- u https://m.edsoo.rt/W7HGQBK70
JTMaMarHeTUKU
OcHOBHBIE CBOMCTBA

12 dheppomarnerukoB. [Ipumenenune https://m.edsoo.ru/960J4E47D
(heppoMarHeTUKoOB
Pemenue 3agau no reme

13 " | https://m.eds0o.ru/Q8JGTYNHT

MarunuTtHoe 1mone

Pemenue 3agau no reme

14 . https://m.edsoo.ru/MPCUALFIM
"MaruutHOe nose"
SIBneHue 3NEeKTPOMAarHUuTHON

15 nHaykuuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHuTHON MHIYKIIMH

16 OC unnykunu https://m.edsoo.ru/8STLELGTJZ
3aKOH 3JEKTPOMarHUTHOM

17 https://m.edsoo.ru/7JEOPOGAR3
naaykunn Gapanes
Buxpesoe anexrpruueckoe noie.

18 P P https://m.edsoo.ru/IONVHOINK
Toxku dyko
O/1C uHAYKIMU B IBUKYLIUXCS

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemenue 3agau https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karymka

22 AHAYKTUBHOCTH B I[ETIH https://m.edsoo.ru/37WBAJCTF
MTOCTOSTHHOTO TOKa
SBnenue camo .OC

23 e CAMOHHAYKIH. /| https://m.edsoo.r/99CECGMBH
CaMOMHAYKIIUU

24 OHeprus MarHUTHOTO MOJIS https://m.edsoo.ru/PS4XRHOGS




25

KATYILIKA C TOKOM.
DNEeKTPOMArHuTHOE TOJIe

Pemrenue 3amau

https://m.edsoo.ru/MAWTH1ZS0

26

27

28

O0001IeHNE U CHCTEMATH3AIUSA
3HAHUH T10 TEME
"DnexkTpoauHaMuka"
KontponbHas paboTa mo teme
"DnekTpoauHaMuka"
KonebarenpHas cucrema.

CB00OOHbBIE KOJIEOAHUS.
I'apMonnueckue KoneOaHus

https://m.edsoo.ru/WZCM1SBLO

https://m.edsoo.ru/N9QLKI45Y

https://m.edsoo.ru/R7D8EWGSTQ

29

Kunematuueckoe u
TMHAMHUYECKOE OIMMCAHUE
KOJIEOATENIbHBIX IBUKEHUI

https://m.edsoo.ru/GIUGM9ASP

30

DHepreTudyeckoe ONuCcaHue.
BreBo1 AuHAMHYECKOTO
OTHMCaHUs TAPMOHUYECKHUX
KoJIcOaHMI U3 UX
SHEPTreTUYECKOro U
KHHEMATHYSCKOTO OIHCAHUS

https://m.edsoo.ru/3A83V2VLE

31

32

Awmruntyzaa u ¢aza konebaHui

[Tepron 1 yacToTa KOIEeOAHHIA.
[Teproa manbix cBOOOIHBIX
KOJIeOaHUH MaTEMaTHIECKOTO
MasTHHKA. [lepro cBOOOTHBIX
KoJ1e0aHui MPyKUHHOTO
MasATHHKA

https://m.edsoo.ru/IRUHIPMT1

https://m.edsoo.ru/BUSUSUF04

33

3aryxaromue KoieOaHusl.

https://m.edsoo.ru/TGTITWAUOQO




34

BriHyx1eHHBIE KOJIeOaHUSI.
Pe3onanc

ABTOKOJIEOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

36

37

Pemenue 3amaq
Ypok-koH(pepeHIus
"MexaHnyecKre Kojae0aHus B
MY3bIKAJIbHBIX UHCTPYMEHTax"
O00011IeHrE U CHCTEMATH3ALIH
3HAHW# 110 TeMe "MeXxaHnYecKHe
Konebanus"

https://m.edsoo.ru/XPWCJ9CPJ

https://m.edsoo.ru/DAYGBRUY]J

https://m.edsoo.ru/SVIMHCH10

38

39

40

41

42

DNeKTpOMarHuTHBIE KOJICOaHusI.
KonebartenbHblil KOHTYD

®opmyna Tomcona. CBs3b
aMIUTUTY/IbI 3apsaa
KOHJIEHCATOpa C aMILIUTY101
CHJIBI TOKA B KOJIeOaTEILHOM
KOHTYpE

3aKOH COXpaHEHUsl SHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

3aTyxa101uHe OJICKTPOMArHUTHBIC
KoJIeOaHMsI. BLIHy)KI(CHHBIC
QJICKTPOMArHMuTHBIC KoJieOaHUs

[IepemenHsbIi TOK. Pezucrop u
KOH/JIEHCATOD B LIETIH
IIEPEMEHHOI0 TOKa

https://m.edsoo.ru/HSB2WE8APN

https://m.edsoo.ru/RHGLVVKQS5

https://m.edsoo.ru/MMO1P2WQN

https://m.edsoo.ru/4VHII3 UMW

https://m.edsoo.ru/OG6JQHTOD

43

Karymika "HIyKTUBHOCTH B IIETTH
MEPEMEHHOTO TOKa

https://m.edsoo.ru/6P4EKOQ1H7




3akoH OMa Jy1st SJIEKTPUUECKOI

44 1 https://m.edsoo.ru/P1FZDISQV
[[EeMU TIEPEMEHHOTO TOKa
Mo1HOCTb IepEeMEHHOr0 TOKA.
45 AMITHTYHOE i ACHCTRYIOMEe 1 https://m.edsoo.ru/6PACXH152
3HAYEHUE CUJIbI TOKA U
HaNpPsSHKEHUs
46 Pe3onanc B asiekTpryUecKoil 1enu 1 https://m.edsoo.ru/AYQWXESRA
47 Pemenue 3amau 1 https://m.eds0o0.ru/OCVLSMIOS
Wneanbublif Tpancdopmatop.
48 llponssozctso, nepexatia u - 1 https://m.edsoo.ru/F142U7UQR
noTpebieHne NEKTPUIECKON
SHEPTUU
DKOJIOrM4eCKUe PUCKU IpU
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 KynbTypa ncnonp3oBanus 1 https://m.edsoo.ru/UYDMIDXZW
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KUZHU
50 Pemrenue 3amau 1 https://m.edsoo.ru/IRS4QM6F2
51 Pemenue 3amau 1 https://m.edsoo.ru/7UFPFF3KK
O060061IeHre U cucTeMaTH3alus
52 3HaHUM 110 TeME 1 https://m.edsoo.ru/I6YYY79EQ
"DneKTpoMarHuTHbIe Kosebanus"
MexaHn4ecKHre BOJIHBI.
53 XapaKTEepUCTUKNA MEXAHUYECKHUX 1 https://m.edsoo.ru/OP6YANBXC
BOJIH
54 CBoiicTBa MEXaHMYECKUX BOJTH 1 https://m.edsoo.ru/4S5SQXKBUX
55 3ByK. XapaKTEpUCTUKH 3ByKa 1 https://m.edsoo.ru/UEH3ZVKKV
56 HNudpa3Byk u yIbTpa3ByK. 1 https://m.edsoo.ru/24XDNL1P1




57

[IlymoBoOE€ 3arpsisHEHHE
OKpY>Karollel cpebl

Pemrenue 3amau

https://m.edsoo.ru/SWQQHEYAJ

58

59

60

61

ONEeKTPOMarHUTHHIE BOJIHBI.
N3nydenue 351eKTpOMarHuTHBIX
BOJIH

DHeprus MIEKTPOMarHUTHBIX
Boira. CBoiicTBa
3HeKTpOMaFHI/ITHI>IX BOJIH

[IIkana 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 31eKTpOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY
[TpuHIIMIIBI paIKOCBS3U U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6VS

https://m.edsoo.ru/RZSBKEKVL

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

62

KonTponbhas pabota no teme
"Konebanus 1 BoIHBI"

https://m.edsoo.ru/NJT16HVEI

63

64

65

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacrpocTpaHeHHsI CBETa

Pemenue 3aga4d Ha IPHUMCHCHUC
3aKOHa HpﬂMOHHHCﬁHOF 0
pacnpoCTpaHCHUs CBECTA

Otpaxenue cBera. [lnockoe
3epkaino. Cepuueckoe 3epkano

https://m.edsoo.ru/KSRDTMZWV

https://m.edsoo.ru/3H2YL4R41

https://m.edsoo0.ru/TIX9ZBOSG

66

[Ipenomienne cpera.
AOCOIIOTHBIN 1 OTHOCUTEIIHHBIN
MOKa3aTeNb MPETOMIICHHUS.

https://m.edsoo.ru/LNCHJ3MOR




IlosiHOE BHYTpEHHEE OTPAXKCHHUE.
IIpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPaKECHUA

Pemenne 3aaa4 Ha IPUMEHCHUC

67 3aKOHOB OTPAXEHUS U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMJICHUS CBETA
Xona nydeit B mpusme. Jucnepcus

68 cBeta. CIIOXKHBIN cocTaB 6€1oro https://m.edsoo.ru/HYZWS631.2
cBera. LlBer
JInH3bl. @OKYCHOE PACCTOSIHUE U

69 https://m.edsoo.r/SXWYEXTXM
ONTUYECKAsl CUJIa JIMH3BI
[Toctpoenue n3odpaxeHuii B

70 JIMH3aX U UX CHCTeMaXx. https://m.edsoo.ru/6SRTDG4V7
VYBenu4ueHue JUH3bI
Pemrenue 3a1au Ha mocTpoeHue

71 1300pakeHU, TOTy4aeMBbIX C https://m.edsoo.ru/YAGCQPWZX
MOMOIIIBIO JIMH3

72 ['ma3 kak ontuyeckasi cucteMa https://m.edsoo.ru/OVMKI19EZ
Pewmenune 3anau. IIpenenst

73 MIPUMEHNMOCTH T€OMETPUYECKOMN https://m.edsoo.ru/OENIDYBRZ
OTITUKU
CKOopoCTh CBETA U METO/BI €€

74 https://m.edsoo.ru/UCGBDSEVT
WU3MEPEHUS

75 Hucnepcus cera https://m.edsoo.ru/1VIJZOF05

76 WuTepdepenius creta https://m.edsoo.ru/ZQB6756KE
KorepeHTHBIE HCTOYHUKH.

77 VcaoBug HAOIIOIEHUS https://m.edsoo.ru/HIXX3PSWN

MaKCUMyYMOB U MUHUMYMOB
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Pemrenue 3amau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTepPepeHITUN https://m.edsoo.ru/1TISQL6DM

80 Judpakuus cBeTa https://m.edsoo.ru/KPOD2N63D
JudpakuronHas pemeTka.

81 VcioBue HaOMIOAEHNS TJIaBHBIX https://m.edsoo.ru/V7S3Y95TQ
MaKCUMYMOB

82 Pemenue 3amau https://m.edsoo.1u/LI6LZ3AWE
[TonepedHOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.rut/ TWKIJKW3NH
[Tonspusanus cBera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBbI€ ABJICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O0001IeHrE U cUCTEMAaTU3 AU

86 Hvl " " B https://m.edsoo.ru/ZQ1JZ7MYC
3HaHuil mo reMe "OnTuka
KonTponbHas pabota no teme

87 https://m.edsoo.ru/WMVM1ARQU
«OrmrTukay
['paHuIBl TPUMEHUMOCTH
KJIACCHYECKOI MEXaHUKH.

88 https://m.edsoo.ru/GT085PL4Q
3aKOHBI JIEKTPOIUHAMUKHU U
TIPUHIIAIT OTHOCUTEIIEHOCTH
[Toctynatel cnennaibHON TEOPUHU

89 https://m.edsoo.ru/SSVLSW7WK
OTHOCUTEIBLHOCTH
[IpocTpaHCTBEHHO-BpEMEHHOM
untepsal. [IpeobpazoBanus
JlopeHna. YcioBue

90 PeHI https://m.edsoo.ru/7ZFTXIX84
NpUYUHHOCTH. OTHOCUTENHHOCTh
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHHU U COKpAIICHUE TJTUHBI

91 OHeprus U UMITYJbC https://m.edsoo.ru/GPUPD6117




peHﬂTI/IBI/ICTCKOﬁ qaCTUIIbI

CBs13b Macchl € 3HEpruen u

92 HMITYJIbCOM PEISTUBUCTCKOU https://m.edsoo.ru/UOC7TGTEMG
YaCTHIIbl. DHEPTHUS MTOKOS
PaBHOBEcHOE TENI0BOE
93 https://m.edsoo.ru/YWVZA9QOH
W3IIy4eHUE
94 3akoH cMelmennsa BuHa https://m.edsoo.ru/R1JD6DWAM
T'unoresza M. Ilimanka o xBaHTax.
95 https://m.edsoo.1u/RW82CYU89
DoTOHBI
96 DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/14SLLOJ97
®oroaddext. OnbiTor A. T
97 CroneroBa. 3aKOHEI https://m.edsoo.ru/NM4VEIDIM
¢doroaddexra
VYpaBHeHue DiHIITEHA IS
98 ¢doroapdexra. "Kpacnas https://m.edsoo.ru/DOQYSU4GM
rpanuna” gortorddexra
aBienue cseta. OnpiTel I1. H.
99 A https://m.edsoo.ru/I746VP412
JleOeneBa
100 BoiHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/UMEW9AOCE
Bonnsr e bpoitns. /[nuHa BoHBI
e bpoiinst u pazMepsl 001acTH
101 A bp p P . https://m.edsoo.ru/MVA3A30ZQ
JIOKAJIU3AIMH JBUKYIIEHCS
YaCTUL[BI
KopnyckynapHo-BOIHOBOI
102 PHyCKYIp https://m.edsoo.ru/2XMBTMSAQ
TTyalii3M
ndpaxust DJIEKTPOHOB Ha
103 Jluparcu p https://m.edsoo.ru/XH242PNOK
KpHCTaJiax
104 Crenuduka u3mMepeHui B https://m.edsoo.ru/BMLQCWUG6S
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Mukpomupe. COOTHOIIEHUS
HEOIPEIETEHHOCTEN
Ieiizenbepra

Pemenue rpaduueckux 3agau

https://m.edsoo.ru/D207BTWDJ

106

107

108

109

Pemenne pacu€rHbIX 3a1a4

KontponbHas paboTa mo TeMam:
"OcuoBel CTO",
"KopnyckynsipHO-BOJIHOBOMN
nyanuzm"

OnbITHI IO UCCIEAOBAHUIO
cTpoeHus aroma. [Tnanerapnas
Mozenb aroma Pesepdopaa

[Toctymater bopa

https://m.edsoo.ru/ZUBH25VIJV

https://m.edsoo.ru/U4HQ8CZ90

https://m.edsoo.ru/SMMRTGFK 1

https://m.edsoo.ru/SWV5SUNS8J

110

111

Bunel ciektpoB. CriekTp
YPOBHEM 3HEPruu aTomMa
BOZOpOJA

CrioHTaHHOE M BBIHYKIEHHOE
U3JIy4CHHUE CBETA

https://m.edsoo0.ru/T6T3FTQ6Y

https://m.edsoo.ru/WJ9SLAOQP

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

114

Hyxnonnas monens szpa
I'eiizenbepra-MBanenko. 3apsia u
MaccoBO€ 4YHCIIO sapa. M30Tomnsl.
PannoaktuBHOCTH

3aKoH paIMOaKTUBHOTO pacrajia.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Bnusaue
PaaNOAKTUBHOCTU HA KUBBIE
opranu3msl. [lozumerpus

https://m.edsoo.ru/JGIMALCVV

https://m.edsoo.ru/8QM2PG4J1
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OHeprust cBA3M HyKJIOHOB B siJIpe.
Snepubie cunbl. Jledekt maccol
sanpa. SlnepHsie peakuuu.
Snepubie peakropsl. [Ipodaembr
YIIPaBISIEMOT0 TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKUE
acIIeKThbl Pa3BUTHS AepPHON
SHEpPreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

117

118

Merto/bl perucTpaiuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactull. DyHaaMeHTaIbHbIE
B3auMOJeiCTBUSA. bapruoHsl,
ME30HBI U JIEITOHBI.
IIpencrasnenne o CtannapTHOU
Mojenu. KBapk-rimtooHHas
MOJEJIb aJPpOHOB

dusuka 3a npeaenaMu

CranpaptHoit monenu. Témuas

Marepus ¥ TEMHas YHEPIusl. 1
EnuncTBO DM3MvecKkoit KapTHHBI
MHpa

DTanbl pa3BUTHS ACTPOHOMHUH.
3HaYeHHE aCTPOHOMUU

https://m.edsoo.ru/1EJHULHDS

https://m.edsoo.ru/A6IWSWE4Z

https://m.edsoo.ru/KG802NROU

119

[TprMeHUMOCTh 3aKOHOB (PH3UKH
U1 00BACHEHUS IPUPO/IBI

KOCMHMYECKHX 00BEKTOB. MeTo bl
aCTPOHOMMYECKHX UCCIIeI0BaHUN

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMEHHbIE ONITUYECKHE
TEJIECKOIIbI, PaAHOTEIECKOIIbI,

https://m.edsoo.ru/KOWWMA4JIE
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BHeaTMoc(epHasi aCTPOHOMUS

Bun 38é3nnoro ne6a. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, UX
BHJIUMOE JBYKEHUE

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cucrema. CoJHIE.
ConHeyHast aAKTUBHOCTb.
Wcrtounuk snepruu CosHua u
3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, UX OCHOBHBIE
XapakTEepUCTUKHU. [luarpamma
"creKTpaJibHbIH Ki1acc —
CBETHUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

125

126

127

3Be3 bl TIIaBHOM
I1OCJIEI0BATENBHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
IIPOUCXO0XKACHUU U DBOJIOLINU
CoHia u 3B€311. DTalbl )KU3HU
3BE3]T

Muneunsiii [1yte — Hamma
lNanaktuka. THUnbl ranakTUK.
UYEpHble AbIPHI B sipax rajJakTUK

Bcenennas. Paciumpenne
Bceenennoii. 3akon Xab66a.
Teopus bospioro B3pbiBa.
PennkroBoe nznyuenue

https://m.edsoo.ru/IF3TMPIO1

https://m.edso0.ru/Y3IMJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGDOBD7Y

128

MacmtabHast CTpyKTypa
Bcenennoii. MeraramakTuka

https://m.edsoo.ru/XTCIKQGX4
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130

Hepewménnsie npobiembl
aCTPOHOMUU

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanue MarHUTHOT'O
ITOJIST TOCTOSIHHBIX MAarHUTOB"
nind "UccienoBanue CBOUCTB
(dbeppoMarHeTUKoOB" HITU
"UccenoBanue JeHCTBHS
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

https://m.edsoo.ru/WCAIUBA2Q

https://m.edsoo.ru/OJIEYJBSH

131

du3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue cuiibl Amriepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI

Amriepa OT cuibl ToKa" WK 1
"OnpeneneHne MarHUTHOU

MHIYKIIMM Ha OCHOBE U3MEPEHUS

cwiibl Ammnepa”

https://m.edso00.ru/S67ERZSQT

132

@uU3NYECKU IPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
ANEKTPOMAarHuTHOM MHIAYKIMH" 1
unu "OnpeneneHne HHAYKIUI

BUXPEBOI'0 MarHUTHOTO NoJisA"

https://m.edso00.ru/6041UIS0D

133

Pu3NYECKUl IPAKTUKYM IO TEME
"UccnenoBanue ABJICHUS
camounaykiun" wim "Coopka 1
MOJIETH JIEKTPOMArHUTHOTO
reseparopa”

https://m.edsoo.ru/FNW63917S

134

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX

https://m.edsoo.ru/GAXGUG69KA
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Kose0aHui HUTSHOTO U
IIPYXUHHOTO MassTHUKOB"
DU3NYECKUI TPAKTUKYM I10 TEME

"[IpeoOpazoBaHue YHEPTUHU B 1
MPY>KUHHOM MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

137

138

139

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa yepe3 Mocie10BaTeIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyUIKy ¥ pe3ucTop" Wiu
"UccnenoBanue pabOThI
HCTOYHUKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB 1
3BYKOBOM BOJIHBI"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune nokaszaTeis
IIPEIOMJIEHUS CTEKIA" WIN
"TTonyuenue n300pakeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIMH3BI"

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH

(hOKYCHOTO PacCTOSTHUS OT

BelecTBa (Ha IpUMEpe KUTKUX 1
nuH3)" wm "M3mepenne

(hOKYCHOTO PacCTOSTHHS

paccenBarOIUX JUH3"

https://m.edsoo.ru/LNOY8MGT9

https://m.edsoo0.ru/7TER2Y2WQ

https://m.edsoo.ru/PSFJZF82U

https://m.eds00.ru/Q0Q2UZ8N9
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141

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEPPEPEHITUH U MTOJISIPU3ALIN
cBeta"

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHUe UMITYJIbCA U
SHEPTUH PEIATUBUCTCKUX YACTHUIL
(o ¢ororpadusm TpeKos
3apsOKEHHBIX YaCTHUIL B
MarHuTHOM ToJe)"

https://m.edsoo.ru/RIEYWY7CM

https://m.eds0o0.ru/OTLRWY3PW

142

du3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue nocrostHHou 1 lnanka
Ha OCHOBE HCCIIE0BAHUS
dboTorddexra" nnm
"HccnemoBaHue 3aBUCUMOCTH
CHJIBI TOKA YepE3 CBETOIUOM OT
HanpspkeHns"

https://m.edsoo.ru/Y34AXONLN

143

@uU3NYECKU IPAKTUKYM II0 TEME
"UccnenoBanue criekTpa
pa3peKeHHOT0 aTOMapHOI0
BOZOPOJa U U3MEPEHUE
noctosiHHoi Punbepra"

https://m.edsoo.ru/SPYJEZYBO

144

@u3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue paliOaKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
nosumerpa" ninmn "N3ydyenue
MOTJIOIIEHUS OeTa-4acTuIy
aroMuHueM"

https://m.edsoo.ru/C3HISS5E4

145

DU3NYECKUI TPAKTUKYM I10 TEME

https://m.edsoo.ru/PR4K00VZY
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147

148

"Habaronenus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN JIJISL ONIPEAEIICHUS
IT0JI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3us CeBepHOTO
MOJIyLIapusi U sipKue 3BE3bI" WU
"Habmonenus B Teneckorn JIyHbl,
IJIaHeT, TYMaHHOCTEH 1
3BE3IHBIX CKOILICHUI"

O00011IeHIE U CUCTEMATU3AIUS
3HaHu#. Ponb pusuku u
ACTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOM chepax NeaTeTbHOCTH
yejaoBeKa

O06o011eHne U cucTeMaTU3alus
3HaHuil. Posb 1 MecTo Gu3MKHU U
ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

O06o0011eHNe U cUCTeMaTU3aIUs
3HaHuil. Pone pusnueckoit
TeopuH B (HOPMUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYEeCcKOn
KapTUHE MHUpa, MECTO
(bu3nYecKoil KapTUHBI MHpPa B
o01eM psay COBpEMEHHBIX
€CTECTBEHHO-HaY4YHBIX

https://m.edsoo.ru/XABKPSEJ3

https://m.edsoo.ru/G145HQT3W

https://m.edsoo.ru/AOX66XKGX
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MPEACTABICHUH O IPUPOJIC
O00011IeHIE U CUCTEMATHU3ALIS
3gagui o reMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

150

151

152

O00011IeHNE U CUCTEMATU3ALIS
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3ALU
3HaHui 1Mo teme " Jlunamuka"
O000111eH1E U CUCTEMATHU3ALIMS

3gaHui mo treMe "CraTtuka
TBEpAoro Tema"

https://m.edsoo.ru/EOD18QXGW

https://m.edsoo.ru/VTQF4UOXU

https://m.edsoo.ru/ASCPSEJHX

153

O000111eH1E U CUCTEMATHU3ALIS
3HAHUHU 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

155

156

157

O06o001IeHNEe U CHCTEMATH3ALIHS
3Hanui 1mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH T10 TeME
"Tepmonnnamuka. Teniaossie
MAaIIHE"

O06o0011eHre U cUCTeMaTU3aIUs
3HaHUU 10 TeMe "ArperaTHble
cocTostHUs BetecTBa. @a3oBble
nepexoanr”

O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUH MO TeMe "DIEeKTPUYECKoe
mmone"

https://m.edsoo.ru/JRCSWNXDH

https://m.edsoo.ru/10P456WOS8

https://m.edsoo.ru/VOTG69RUR

https://m.edsoo.ru/76P5KZV5A
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159

160

O0001IeHrEe U cCUCTEMaTU3 AU
3HaHu# 110 Teme "lIlocTosSHHbBIN
AJEKTpUYECKUI TOK"

O0001IeHrEe B CUCTEMATH3aIUs
3HaHui 1Mo TeMe "Toku B
pa3IM4HbIX cpenax”
O00011IeHrE U CHCTEMATH3ALIHS
3HaHW# 110 TeMe "MarauTHoe
nose"

https://m.edsoo.ru/86VR2HMR]J

https://m.edsoo.ru/ESIK18H3F

https://m.edso00.ru/30X0OJJYUH

161

PesepBHeIil ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

https://m.edsoo.ru/LUNKZILUR7

162

163

164

165

PesepBHeIil ypok. O000IICHHE 1
cUcTeMaTU3alus 3HaHWH 110 TEMe
"Mexannyeckue koneoanus"

PesepBHelit ypok. O60011IeHNE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe
"Jy1eKTpOMarHuTHHIE KosieOanus"

PesepBHelit ypok. O6001IeHNE 1
CHCTEeMaTH3alis 3HaHUH 110 TeEME
"MexaHHMYeCKHE U
3J€KTPOMAarHUTHHIE BOJIHBI"

PeseprubIil ypok. O600611eHIE 1

CUCTEMATHU3AlN 3HAHUN T10 TEME
"Onruka"

https://m.edsoo.ru/3FO7MLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/IDEW35XXF

https://m.edsoo.ru/ WILMATIT6

166

PeseprubIil ypok. O600611eHIE 1
cUCTeMaTH3allusl 3HaHUM 110 TeMe
"OcnoBel CTO"

https://m.edsoo.ru/NB6V3ZB81
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168

169

170

PeszepBHbIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanu3m"

PeszepBubIil ypok. O60011IeHIE 1
cCUCTEeMaTu3alusl 3HaHUH 110 TeMe
"®u3uka aroma"

PesepBHrlit ypok. O60011eHNE U
CHCTEMAaTH3alMsl 3HAHUI 110 TEME
"®du3nuka aTOMHOTO si7ipa U
3JIEMEHTAPHBIX YACTHUIL"

PesepBHeIi ypok. O000IICHHE 1
cCHCTeMaTH3alus 3HaHUH 1o TeMe
"OnemeHTh! acTpodu3uku”

https://m.edsoo.ru/3G6FI3FFN

https://m.edsoo.ru/HGF8GQ8AS

https://m.edsoo.ru/3RSUU1P8G

https://m.eds00.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMDBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI CPeHEro 0o11ero
o0pa3zoBaHus

JleMOHCTpHpOBaTh Ha TPUMEpPaxX pPoOJb U MECTO (HU3UKK B (POPMHPOBAHWU COBPEMEHHOH HAY4YHOH KapTWHBI MHpa, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IIPAKTUYECKOMN ACSATEIBHOCTH 0N

Y4uTHIBaThH T'paHULlbl NPUMCHCHUSA HU3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOI[GJ'IGIZI MaTCpuaJibHasd TOYKa, HMHCPLUAJIbHAsA CHUCTCMa
OTC‘léTa, a0COJIIOTHO TBépI{O@ TCII0, I/IIICaJ'IBHHﬁ ra3; MoJACjInu CTpPOCHHA I'a30B, JKUJIKOCTEN U TBépI[bIX TCII, TOYCYHBIN
BHCKTpI/I‘leCKI/Iﬁ 3apsaa — Ipu PpCIICHUN (1)I/I3I/I‘leCKI/IX 3aga4

PacnioznaBate Qu3nyeckue siBaeHUS (Ipouecchl) W OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYISPHO-
KMHETUYECKOW TEOPHM CTPOEHMS BEIECTBA U DJIEKTPOJMHAMUKU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSMOJIMHEHHOE
JIBIDKEHHUE, CBOOOIHOE Ma/IeHUE TeJ, ABMKEHHE 10 OKPY>KHOCTH, HHEPIMS, B3auMojieiicTBue Tel; nuddysus, 6poyHOBCKOE
JIBIDKEHUE, CTPOEHHE JKUAKOCTeH M TBEPHABIX Tell, M3MEHEHHe o0bEMa Tesl MpH HAarpeBaHUM (OXJaXKICHUH), TEIIOBOE
paBHOBECHE, HWCIApEHUE, KOHACHCALUs, IUIABICHHE, KPUCTAIIM3alMsA, KUIIEHUE, BIIAXHOCTb BO3/yXa, IOBBILIEHUE
JaBJICHUSI Ta3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXAY MapaMeTpaMu COCTOSIHUA raza B M30Ipoleccax;
JIEKTPU3aLMs TeJl, B3aUMOACHCTBUE 3aps0B

OnuceIBaTh MEXaHUYECKOE ABUIKCHUC, UCIIOJIb3YH (I)I/I3I/I‘-ICCKI/IC BCJIIMYUHBI: KOOpJWHATA, IIyTh, NICPEMCUICHUC, CKOPOCTh,
YCKOPCHUEC, MacCa TCJia, CUJIa, UMITYJIbC TCJId, KUHCTUUYCCKAA DHCPIrusA, MOTCHIUAIbHAA SHCPIrUusad, MCXaHUYCCKasd pa60Ta,
MCXaHUYCCKasA MONIIHOCTBH, IIPU OIHNCAHHUKU TPAaBUIIBHO TPAKTOBATH (I)I/ISI/I"IGCKI/II\/'I CMBICJI HCIIOJIb3YCMBIX BCIIMYUH, HUX
0003HaYEHUS U CIHUHHUIIbI, HAXOJHUTh q)OpMy.]'II)I, CBA3BIBAIOIIUEC TaHHYIO CbI/ISI/IquKyIO BCJIIMYHHY C APYTUMH BECINYNHAMU

OnwuceIBaTh U3y4YE€HHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCIIONb3Ysl (PU3MUECKUE BETMUHUHBL: JaBJIEHUE ra3a,
TEMIIEPATYpa, CPEAHSISI KUHETUYECKAss SHEPIUs XaoTHMUECKOTO JBUKEHHUS MOJIEKYJ, CPEIHEKBAaIpaTH4YHas CKOPOCThb
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padora rasza, Kod(Q(UIMEHT MOJE3HOTO NEHCTBUS TEIUIOBOTO
JBUTATENS; TPU OMHMCAHWU MPAaBUIBLHO TPAKTOBATh (DU3MUECKHUN CMBICT MCIOJNb3YyEMbIX BEIMYMH, MX OOO3HAUECHUS U
€MHUILIBI, HAXOUTh (POPMYJIBL, CBA3BIBAIONINE JAHHYIO (PM3MUECKYIO BEIMUMHY C APYTUMHU BEIHMYMHAM




10.6

OnucelBaTh HU3YYEHHBIE JJIEKTPUYECKHE CBOICTBA BELIECTBA W D3JIEKTPUUECKHUE SBJIEHMS (IPOLIECCHI), HCIONb3Ys
¢u3nuecKkue BENUYMHBL: IJIEKTPUUECKUI 3apsi, AJIEKTPUUYECKOe IOje, HampsHKEHHOCTh TOJsI, MOTEHIMAT, Pa3HOCTh
NOTEHIIMAJIOB; TPU ONMHMCAHUH NPAaBUIBHO TPAKTOBATH (PM3UYECKUH CMBICI HCIOJIB3yEMBIX BEIMYUH, UX O00O3HAUYEHUS U
€IMHUIIBL; YKA3bIBAaTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTHMHU BEIUYMHAMUA

10.7

AHAIM3UPOBATh (DU3HUECKUE TMPOLIECCHl M SBICHHS, HCIONb3ys (U3UUYECKUE 3aKOHBI M TMPHUHIIMIIBI: 3aKOH BCEMHUPHOTO
tsarotenus, I, II u III 3akonsl HbrOTOHA, 3aKOH COXpaHEHWs MEXAaHWYECKOW 3HEPTrUH, 3aKOH COXPAHEHHS HMITYJIbCA,
MPUHLMI CYNEPHNO3UIMU CUJI, NPUHIMI PABHONPABUS HHEPUUAIBHBIX CHCTEM OTCYETA; MOJIEKYJSIPHO-KHHETUYECKYIO
TEOPUIO CTPOCHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON YHEPIUU TEIUIOBOIO JABHUKEHHUS MOJIEKYJ C
a0COIIOTHOW TeMIlepaTypoi, EepBbIi 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO 3apsiia, 3akoH KyioHa;
OpU 3TOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKOe BBIPAKEHHWE M YCIOBUS (TpaHHIIbI,
00J1aCTH) TPUMEHUMOCTH

10.8

10.9

10.10

OOBSICHIATh OCHOBHBIE NPUHIMUIBI JEUCTBUS MAIUUH, NPUOOPOB M TEXHUYECKHMX YCTPOMCTB; pa3ivyaTh YCIOBHUS HX
0€30MacHOr0 UCNOIb30BaHMS B IOBCEHEBHON KU3HU

BBINONHATE 3KCIEPUMEHTHl MO HUCCIENIOBaHMIO (DU3MYECKHX SBIEHUI M MPOLECCOB C HCIOJb30BAHUEM IMPSIMBIX H
KOCBEHHBIX M3MEPEHUl; Ipu 3ToM (OopMyIHpOBaTh MpobdieMy (3a1ady) ¥ THHOTe3y Y4eOHOro SKCIepUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYAOBaHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI

OcymiecTBiATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHMs (PU3UYECKUX BEJIWYMH; IPU 3TOM BBIOMpaTh ONTHUMAJbHBIA CHOCOO
M3MEPEHUS U UCII0JIb30BATh N3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUIN

10.11

UccnenoBath 3aBUCUMOCTH MEXKIY (DU3NUYECKMMH BEIMYMHAMH C HWCIOIB30BAHMEM TMPAMBIX H3MEPEHUH; TPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIIMUMH B BUJE TAOJIHUII U
rpaduKoB, MeNaTh BHIBOJIBI 110 PE3yIbTaTaM UCCIICTOBAHMS

10.12

10.13

ColmroaTe mpaBwmiia 6€30MacHOTO TPy/Ja MPU MPOBEICHUH WCCIICIOBAHUN B paMKax y4eOHOTO IKCIIEpUMEHTa, y4eOHO-
MCCJIEIOBATENIbCKOM M TIPOEKTHOW JIEATEIbHOCTH C HCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB W JaOOPATOPHOTO
00opyIoBaHUS

Pemate pacuérHble 3a7auu ¢ SBHO 33aJaHHON (PM3NYECKON MOJIENbIO, UCIONIb3Ys (PU3NUYECKHUE 3aKOHBI M MPUHIUIBI; HA
OCHOBE aHalu3a YCIIOBHUS 3aJauyd BBIOMpATh (U3NYECKYI0 MOJEIb, BBIIENATH (U3NYECKUE BEIUYMHBI U (HOpMYIBI,
HeoOXoauMble JUIsl €€ pelIeHHs, NMPOBOAUTh PAcuéThl U OLEHHMBATh PEAJbHOCTh IOJYYEHHOIO 3HaueHWs (pU3NYEeCKON
BEJIMYUHBI




Pemate kauecTBEHHbIE 3aJa4yd: BBICTPAWBATh JIOTMYECKH HENPOTHUBOPEUMBYIO LEMOYKY PACCYKICHHM C ONOpOM Ha

10.14 U3y4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SIBICHUS
Hcnonp3oBaTe MNpH pelieHMH Y4eOHBIX 3aJad COBpPEMEHHble HMH(OPMAIMOHHBIE TEXHOJIOTMM JUIsl IIOUCKA,
10.15 CTPYKTYpUPOBAHHUS, UHTEPIPETALIMM U TMPEACTABICHUS Y4eOHON M HAYYHO-MOMYJISpHON MHGOpMAIUH, MOTYYSHHON W3
Pa3JIMYHBIX UCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATh MOJTydaeMyro HH(OopMaIuo
10.16 [IpuBoauTH IpUMEpPHI BKJIaNa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
' OKPY’KaloIllero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH
Hcnonp3oBate TeopeTndeckne 3HaHHA 1O (U3WKE B TOBCEIHEBHOW JXU3HU sl oOecreyeHHs O€30mMacHOCTH MpU
10.17 oOpamieHnn ¢ mnpuOoOpaMH W TEXHHUYECKHMMH YCTPOMCTBaMH, JUIS COXPaHEHHsS 3I0pOBbSI W COONIIOJCHHS HOPM
HKOJIOTMYECKOTO MIOBEJICHUS B OKpY’Katollel cpefie
PaGortate B rpymnme ¢ BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJeH, MJIaHUPOBaTh PabOTy TIPYIIIBI, palMOHAIBHO
10.18 pacnpenenaTb 00sI3aHHOCTU M IUIAHUPOBAThH JESITENbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJ€KBAaTHO OLICHMBATh BKJAJl
Ka)KJ0r0 U3 YUaCTHUKOB I'PYIIIBI B PEIIEHUE pacCCMAaTPUBAEMON MPOOIIEMbI
11 KUIIACC
Kox N .
IIpoBepsiemble IpeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOIH 00pa30BaTeJIbHOI IPOrpaMMbl CPeAHEro oouero
MIPOBEPSIEMOTO o0pa3oBaHust
pe3yJbTarta
JleMoHCTpHUpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HAy4dyHOM KapTHHBI MHpa, B
11.1 Pa3BUTHUU COBPEMEHHOM TEXHUKM W TEXHOJIOTMH, B NPAKTUYECKOM JEATEIBHOCTH JIFOJIEH, LIEIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTHHBI MUpa
112 Y4YuTHIBaTh TPaHUIIB IPUMEHEHHSI U3YUYEHHBIX (GU3NYECKUX MOJIEeH: TOUEUHbIN ANeKTPUUYECKUH 3apsl, aIepHas MOJIENb
’ aToMa, HyKJIOHHas MOJIeJIb aTOMHOTI'O siipa MpH pellieHNH (PU3NUECKUX 3a1a4
113 Pacno3naBate Qu3nueckue sBICHHUS (MPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB 3JICKTPOJWHAMHKH W KBAaHTOBOM

(1)I/IBI/IKI/II QJICKTpHUYCCKAad MPOBOAUMOCTDL, TCIJIOBOC, CBETOBOC, XUMHWYCCKOC, MArHUTHOC ﬂCﬁCTBHﬁ TOKa, BSaHMOHeﬁCTBHe




MarHuTOB, DJICKTPOMArHUTHAas MHAYKIHS, JCHCTBUE MArHUTHOTO TOJS HA MPOBOJAHUK C TOKOM W JBMXKYLIMUCS 3apsil,
JJICKTPOMArHUTHBIE KOJEOaHHWs ¥ BOJIHBI, TNPSIMOJMHEHHOE paclpOCTPaHEHHE CBETa, OTPAKEHHE, MPEIOMIICHHE,
uHTephepeHys, TUPpPaKkUus W TOJApU3aLus CBETa, JHCIepcus cBeTa, ¢orodnekrpuueckuid 3¢ ekt (porodrddexr),
CBETOBOC JIaBJICHWE, BO3HHKHOBCHHE JIMHEHYATOrO CIIGKTpa aToMa BOAOpPOJA, CCTECTBCHHAsT W HMCKYCCTBCHHAs
PaZMOaKTHBHOCTD

11.4

11.5

11.6

11.7

OnuceiBaTh U3y4EHHBIE CBOMCTBA BelIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE, DJIEKTPUUECKYIO IPOBOJIUMOCTD
pa3IMYHBIX CPEeM) U ICKTPOMATHUTHBIC SIBICHUS (TIPOLIECCH), UCTIONB3Ys (PU3MUECKUE BEIMYHHBI: AIICKTPHUYECKUH 3aps/,
CHJIa TOKa, JJICKTPUYECKOE HAIpPsDKEHHE, DJIEKTPUYECKOe CONpPOTHBIEHHE, pa3HOCTh moreHnuanos, JJC, pabora Toka,
MHAYKLIHMS MarHUTHOro moJjsi, cuia Amnepa, cuia JlopeHua, MHIYKTUBHOCTb KaTYIIKH, DHEPIHsl 3JIEKTPUYECKOrO U
MarHUTHOIO INOJeH, HepuoJ M YacToTa KojeOaHUl B KojeOaTelbHOM KOHTYpe, 3apsi M CHJIa TOKa B IpoLecce
rapMOHUYECKHUX 3JIEKTPOMATHUTHBIX KoyieOaHUM, (POKYCHOE pPAaCCTOSHUE M OINTHYECKas CHJIA JIMH3bI; IPU ONHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3yEMBIX BEJIMYHMH, UX 0003HAYEHUS U €MHHULIBL; YKa3bIBaTh (POPMYJIBI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETUUYMHAMU

OnuceIBaTh HU3YUCHHBIC KBAHTOBBIC SBJICHUA W  NPOHCCCHI, MUCIIOJIb3YyA (1)I/ISI/IHGCKI/I€ BCJIMYHHBI: CKOPOCTb
SJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U 94aCTOTa CBETA, SHCPIrUd U UMITYJIbC (I)OTOHa, nepuon Imnojypacmnajia, SHEprusa
CBA3M ATOMHBIX SAACP, MpPU OINHUCAHUU TIPABUIIBHO TPAKTOBATH (I)PBPI‘IGCKI/II\/’I CMBICJI HCIIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYCHHS U CAWHUIIBI; YKA3bIBATb (bOpMy.]'IBI, CBA3BIBAIOIINUEC JaHHYHO (1)I/I3I/I"IGCKy}O BCJIMYNHY C APYTUMHU BCIIMUYNHAMU,
BBIYUCIIATH 3HAYCHHUC (I)PBPI‘ICCKOﬁ BCIIMYHHBI

AHanm3upoBaTh (HU3UIECKUE MPOIECCHl U SIBJICHUS, UCIOIB3Ysl (U3MYECKUE 3aKOHBI W MPUHIMIBL: 3aKoH OMa, 3aKOHBI
MOCJIEIOBATEIBHOTO U MapaJlJIeIbHOTO COEIMHEHMS] MPOBOJHUKOB, 3akoH JIkoyns — JleHna, 3aK0H 3JI€KTPOMAarHUTHOMN
WHIYKIWW, 3aKOH MPSMOJIMHEMHOTO0 PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUsSI CBETA, 3aKOHbI MPEIOMJICHUS CBETA,
ypaBHeHue DifHmTeitHa 175 GoTorddexTa, 3aK0H COXpaHEHUS! YHEPTUH, 3aKOH COXPaHEHHUSI UMITYNIbCa, 3aKOH COXPaHEHUs
ANEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHMs] MAacCOBOIO YMCIIA, MOCTYNaThl bopa, 3aKOH pajlOaKTUBHOIO pacnaja; mpu
9TOM pPa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAKEHUE U YCIOBHS (IpaHUIlbI, 00J1acTH)
MPUMEHUMOCTH

OHpGI[CJ'DITB HaIpaBJICHUC BCKTOPAa HHAYKIIMU MAarHuTHOT'O ITOJIAA ITPOBOJHUKA C TOKOM, CHUJIbL AMHGpa U CHUJIbIL HopeHua

11.8

CTpouTh U ONMKUCHIBATh H300pAXKEHUE, CO3AABAEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JTHH30M

11.9

BrIimonaaTs SKCIICPUMCHTBI IO HCCICAOBAHHUIO (I)I/I?)I/I‘-IGCKI/IX SIBJICHUN U nponeccoB € HCIMOJb30BAHHUCM IIPAMBIX U




11.10

KOCBEHHBIX M3MEPEHHUH; MpH 3TOM (OpMYyIUpOBaTh MpodieMy (3ajady) ¥ TUIOTE3y Y4eOHOTO IKCIEpUMEHTa, cOOUpaTh
YCTAHOBKY U3 IPEJIOKEHHOTO 000PYA0BaHHMS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

OCYH_IGCTBJ'IHTB IIpsAMbIC W KOCBCHHBIC HM3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH, IIpU 3TOM BBI6I/IpaTB ONITHUMAJIBHEIN CIIOCOO
HU3MCEPCHUSA U UCIIOJIB30BATh U3BCCTHBIC METOABI OLICHKHU HOI"pCH.IHOCTGfI I/ISMCPCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIWYUH C HCIOJIb30BAHUEM MPSMBIX W3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DMKCHPOBATh Pe3yibTAThl MOIYYEHHOW 3aBUCHMOCTH (PH3MUYECKUX BEIMYMH B BUAC TaOIUI U TpadUKOB,
JleaTh BBIBOJBI 10 Pe3yIbTaTaM UCCIIEI0BaHUS

11.12

11.13

11.14

11.15

Cobnronate mpaBmia 6€30MaCHOTO TpyJa MPH MPOBEJCHUM HMCCIIEJOBAHUN B paMKaX Y4eOHOTO SKCIEpUMEHTa, y4eOHO-
WCCJICIOBATEIILCKOM ¥ TPOCKTHOW JEATCIIbHOCTH C HWCIOJB30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB W JIA0OPATOPHOTO
000py1I0BaHUS

Pemate pacu€rHble 3aa4u C SBHO 33JaHHONW (PU3MUECKOM MOJEIbI0, UCHONb3Yys (PU3MUECKUE 3aKOHBl U MPHUHLMUIIBL, HA
OCHOBE aHalln3a YyCJIOBHUS 3aJaud BBIOUPATh (U3MYECKYI0 MOJIENb, BBIAEIATh (PU3NYECKUE BEIUUYMHBI U (HOPMYIIBI,
HeoOXoauMble il €€ pelleHUus, MPOBOJUTH PacuéThl M OLEHUBATh PEAIbHOCTh IMOJIyUEHHOTO 3HaueHUs (U3NYECKOU
BEJIMYMHBI

Pemarps kauecTBEHHBIE 3aJaud: BBICTpauBaTh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY PACCY)KIEHUH C OMOpPOM Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS

Ucnonp3oBath mpu pelieHud y4eOHBIX 3aJad  COBPEMEHHbIE HMH(QOPMAIIMOHHBIE TEXHOJOTMM JUIsl  IIOHMCKAa,
CTPYKTYPHUPOBAHUS, UHTEPIpPETAlMM U TPEACTaBICHUs y4eOHOW M HAay4HO-NOMYJISIPHOW MH(POpPMALMH, MOJYYECHHOH M3
Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKU aHAJIM3UPOBATh MOTyYaeMyro HH(OpMAIHIO

11.16

11.17

11.18

OOBSACHATh MPUHIMIBI JEHCTBUS MalINH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3inyaTh YCJIOBHUA MX O€3011acHOTro
WCITOJIb30BaHNUs B IOBCETHEBHOW KU3HU

[IpuBoAMTH MpUMEPHI BKJIAJAa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B O0OBSICHEHHE MPOIIECCOB
OKpPY’KaroIlllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH

Hcnonp3oBaTte TeopeTHdecKHe 3HAHUSA MO (HU3MKE B MOBCEIHEBHON >KM3HM Uil obecrieueHUs: 0e30MacHOCTU IpH
oOpamieHun ¢ mnpubopaMH M TEXHMYECKUMH YCTPOHCTBaMH, JUII COXPAHEHHUS 3/0pOBbSI W COONIOJACHHUS HOPM
HKOJIOTUYECKOI0 MTOBEJICHUS B OKPYKAIOLIECH cpelie

11.19

PaGoraTe B rpymnme c BBITOJHEHHWEM pa3IUYHbIX COLMAJIBHBIX POJEH, IUIaHUPOBaTh PAOOTYy TPYMHIBI, PAMOHATIHHO




pacrpenenats 00sM3aHHOCTH U IUIAHUPOBATh JESITEIHHOCTh B HECTAHIAAPTHBIX CUTYalMAX, aJCKBAaTHO OIICHHWBAThH BKJIAJ
KaXJI0OTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TPOOIEMBI




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaeiia 3JIEMEHTA

IIpoBepsiemMble 3JieMeHTHI CO/IeP:KAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

1.2

O@usuka — Hayka o mnpupoxae. Hayunsle Meroasl IO3HaHHS OKpyKaroumero wmupa. Poib
AKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI IPUPOBI. DKCIIEPUMEHT B (PU3HUKE

MonenupoBanue GU3NYeCcKUX ABIEHUH U npoieccoB. Hayunbie runote3bl. @uznyeckue 3aKOHbI U
Teopuu. ['paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIun coorBercTBUsA. Poib u Mecto
¢busuku B GOpMUPOBAHUN COBPEMEHHOIN HayYHOU KapTUHBI MUPA, B IPAKTUUYECKOMN NeATeIbHOCTH
JTroaeu

MEXAHUKA

KMHEMATHKA

Mexannueckoe aBukeHHE. OTHOCHTEIBHOCTh MEXAHMYECKOro IBMkKEeHMs. CucTemMa OTCuéTa.
Tpaexropus

[lepemenienne, CKOpOCTh (CpeqHsii CKOpPOCTb, MTIHOBEHHasi CKOPOCTb) U  YCKOpEHHUE
MaTepI/IaJIBHOﬁ TOYKH, UX MPOCKIHMKU HAa OCHU CUCTEMBI KOOpAWHAT. CroxxeHue HepeMeHICHI/Iﬁ n
CJI0’)KEHHE CKOPOCTEMN

2.1

PaBHOMepHOC U PABHOYCKOPCHHOC HpHMOHHHCﬁHOC JABUKCHUC. Fpa(l)I/IKI/I 3aBUCHUMOCTH
KOOpJAWHAT, CKOPOCTH, YCKOPCHUS, ITYTU U IMMCPEMCIICHUA MaTepHaJIBHOfI TOYKHU OT BPEMCHH

CBoOonHOe majieHne. Y CKopeHrne CBOOOHOTO MaCHUS

KpuBonuneliHoe nBukeHHe. PaBHOMEpHOE IBM)KEHUE MaTEpPUAIbHOM TOYKH IO OKPY>KHOCTH.
VYrioBas cKOpOCTb, IMHEIHAA CKOPOCTh. [lepuoa u yactora. LleHTpocTpeMuUTENbHOE YCKOPEHHE

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, ABUKCHUC CHAPAAO0B, HCTIHBIC U PEMCHHLIC TICPC1aun




[TpakTaeckue padoTel. 3MepeHne MrHOBEHHOU ckopocTu. VMcciieoBanie COOTHOIICHUS MEKIY
MyTSMH, TPOWJCHHBIMU TEJIOM 3a MOCIEIOBATEIbHBIE PABHBIE IPOMEKYTKHM BPEMEHH IIPHU

217 PAaBHOYCKOPEHHOM JIBWJKCHMM C HA4aJbHOM CKOPOCTBIO, paBHOW Hymwo. M3yueHue IBHKEHMS
IIapUKa B BA3KOH KUIKOCTU. M3yueHne ABMKEHUS Tela, OpOIIEHHOT0 TOPU30HTAIbHO
JUHAMUKA
291 IIpunuun otHocutenbHOCTH ['amunes. Ilepseiii 3akoH HeroTtona. MHepuuanbHbIE CUCTEMBI
o orcuéra
2.2.2 Macca Tena. Cuna. [IpuHnun cyneprno3uiuu cut
293 Bropoii 3akon HeloToHa st MaTepuaabHOW TOYKM B MHepHHaibHOU cucteme orcuéra (MCO).
o Tperuii 3akon HploTOHA /U1 MaTepUaTbHBIX TOYEK
224 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocmuueckasi ckopocts. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
29 296 Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHMsI CKOJIbKEHUS U cuiia TpeHus nokod. Koadduument
TpeHust. Cuila COMPOTUBIIEHUS TPU ABM)KEHUH TEJIA B )KUJIKOCTH WM T'a3e
2.2.7 [TocTymarensHOE U BpaliaTelbHOE BUKEHNE a0COIIOTHO TBEPOTO Tela
298 MOMEHT CHJIbI OTHOCUTENBHO OCH BpameHus. [Inedo cunbl. YcnoBus paBHOBecUs: TBEPAOTO Tela
o B ICO
229 TexHuuyeckue ycTpoicTBa: MOAIIMITHUKY, TBUKEHHE HCKYCCTBEHHBIX CITyTHUKOB
[TpakTuyeckue paboThl. M3ydeHne nBuxkeHHs Opycka MO HAKJIOHHOM MJIOCKOCTH TOJ JeicTBUEM
5210 HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX B AeopMupyemoit
o MPY)KWHE W PE3NWHOBOM oO0pasiie, OT BEIMYMHBI X jaedopmanuu. McciaemoBaHue yCIOBHMA
paBHOBecHsI TBEPAOIO TeNa, UMEIOIIET0 OCh BPAILLIEHUS
3AKOHBI COXPAHEHNMA B MEXAHUKE
)3 3.1 Nmnynbc MaTepualbHON TOYKHM, CHCTEMbl MaTepUANbHBIX TOoueK. MMMmynbCc cuibl U M3MEHEHUe
' o UMITYJIECA TeJa
232 3akoH coxpaHeHust ummyisbca B MCO. PeakTuBHOE ABM)KEHNE
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Pa6Gora cubl

234 MOIHOCTD CUJIBI
235 Kunernyeckas 3Heprus MaTepuagbHOM TOUKH. TeopeMao KMHETUYECKOW SHEPTUu
3.6 [TorennuanbHass sHeprus. IloTeHumanbHas sHeprus ynpyro aeGOpMUPOBAHHON MPYKUHBI.
o [TorennuanbHas sHEprus Tena BOIM3HM MOBEPXHOCTU 3eMIH
)37 [ToreHnmanbHple W HEMOTCHOUANbHbIE CHIBL. CBA3b pabOTBl HEMOTEHIHANBHBIX CHJI C
o M3MEHEHNEM MEXaHUYECKON SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOM dHeprun
2.3.8 Yipyrue u Heylpyrue CTOIKHOBEHUS
2.3.9 TexHuueckue ycTpoicTBa: JBUKEHUE PAKET, BOAOMET, KOIEp, NPYKUHHBIN MUCTOJIET
5310 [Tpaktuyeckue pabotel. M3ydyeHue CBsi3u CKOpOCTEH Ten mpu Heynpyrom yaape. MccnenoBanue
o CBS3HM pabOThI CUJIBI C U3MEHEHHEM MEXaHUYECKON IHEPTHH Tea
3 MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
311 OcCHOBHBIE TIOJIOXKEHMSI MOJIEKYJSIPHO-KMHETUYECKONM Teopuu. DBpOyHOBCKOE  JBUKECHHE.
o JHuddysus. Xapaktep IBUKEHHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA
312 Monenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPABIX T€l U 0ObSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
o STHX MOJeIeit
3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosanas ABoraapo
31 3.14 Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. Illkana remneparyp Lienscus
. 315 Mopnens wupaeanpHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOopHH
o WJI€aJILHOTO ra3a
316 AOcomoTHas TeMIieparypa Kak Mepa cpelHell KMHETHYEeCKOH SHepruM TEIUIOBOTO JBHMXKEHHS
o yactul rasa. [llxana remneparyp KenpBruna
3.1.7 VYpaBuenue Knanelipona — Menaeneera. 3akoH JlanbToHa
318 I'azoBble 3aKkOHBI. I30mpouecchl B MACATBHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

U30TepMa, U30Xxopa, n30dapa




TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

[TpakTnueckue paboTbl. M3mepeHue macchl BO3AyXa B KiIaccHOM komHarte. MccnemoBanue

3110 3aBHCHUMOCTH MEXKIy ITapaMeTpaMH COCTOSHUS Pa3pe:KEHHOI0 rasa
OCHOBbI TEPMOJAMMHAMUKHU

301 TepmoauHaMudeckas cucreMa. BHyTpeHHss1 SHeprust TepMOJANHAMHUYECKOW CUCTEMBI U CIIOCOObI
o €€ M3MEHEHUs

3.2.2 KonmgecTBo TerioTsl u pabota. BHyTpeHHsIsI SHEPTHs 0THOATOMHOTO HEaIbHOTO Ta3a

393 Bunel Temonepenauu: TEIUIONPOBOAHOCTb, KOHBEKLHs, H3JIydeHHE. TerioéMKOCTh Tena.
o VY nenbHas TEIIOEMKOCTD BellleCcTBa. Pacuér kosimyecTBa TEIJIOTHI IPHU TEILJIONEpeaaye

394 IlepBblii 3akOH TepMOoAMHAMUKHM. [IpumMeHeHME mEepBOro 3akOHa TEPMOAMHAMMKM K

39 o u3onpoueccaM. I'paduueckas uaTeprperanus paboTsl raza
. TeroBple MamuHbl. [lpuHLIMIBL nelcTBUS TEeIUIOBBIX MamuH. [IpeoOpa3oBanHus sHepruu B
3.25 TerioBbIX MamuHax. Koaddumuent nonesnoro neiictBus (manee — KIIJ[) TernnoBoit MamiuHbL
Huxkn Kapuo u ero KITJ{

396 Bropoii 3akoH Tepmonunamuku. HeoOpaTuMoCTh MpoiieccoB B mpupoje. TemioBbie TBUTATENH.
o DKOJIOTHIECKHE MTPOOIEMBI TEIUIOIHEPTETUKH

397 TexHudeckue YCTpOWCTBa: JBHUraTelb BHYTPEHHETO CropaHusi, OBITOBON XOJIOAWJIBbHUK,
o KOHJIUITUOHED

3.2.8 [IpakTuueckue pabotsl. i3MepeHne yaenbHON TEMI0EMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

331 [TapooGpa3oBanue u kKoHaeHcalus. Vcmapenue u kumneHue. Y ieabHas TeryioTa mapooopa3oBaHusl.

o 3aBUCHUMOCTb TEMIIEPATYphl KUTIEHUSI OT 1aBIEHUS
33 332 AOcCom0oTHas M OTHOCUTENIbHAS BIaXXHOCTh BO3ayxa. HachleHHbli map

333 Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHH30TPONHUS CBOHCTB KPHCTAJIOB.
o XKunxue kpucrawisl. COBpeMEHHbIE MaTEPHAIIBI

3.34 [TnaBneHue u KpucTaum3aus. Y AenbHas TeruioTa miasieHus. CyomuManms
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YpaBHeHUE TEIIOBOTO OanaHca

TexHuyeckue YCTPOICTBA: TUTPOMETP U ICUXPOMETP, KaTOPUMETpP, TEXHOJOTMHU MOTy4EHHS

336 COBPEMEHHBIX MaTepuasoB, B TOM YHCIIe HAHOMaTEPHAJIOB, U HAHOTEXHOJOTUU
3.3.7 [TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO31yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA

4.1.1 DnekTpusanus Ten. DJIeKTpUIecKHil 3apsia. [[Ba BU1a 31eKTpUUYECKUX 3apsa0B

4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

4.14 BzaumopeiicTBue 3apsaoB. 3akon Kymnona

415 OnekTpuueckoe none. Hanpsx€nHocTs snekTpuueckoro noss. [IpuHuun cynepno3unuu. Jluaun
o HAIPSHKEHHOCTH AIICKTPHIECKOTO OIS

4.1 4.1.6 Pabora cun anexkrpocraruyeckoro mosis. [lotennuan. Pa3Hocth moTeHNIMAaIoB

417 [IpoBOMHUKKM W JUDJIEKTPUKH B TOCTOSTHHOM DJIEKTpUUECKOM Tmoje. Jludnmekrpuueckas
o IPOHHUI[AEMOCTH

418 OnektpoéMkocTb.  KoHneHcaTtop. DNEKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.  DJHEprus
o 3apsHKEHHOTO KOHJIEHCATopa

419 TexHUYeCcKne  YCTpPOMCTBA:  DJIEKTPOCKOI, BJIEKTPOMETpP, dBJIEKTPOCTaTHYECKas  3alluTa,
o 3a3eMIIeHHE JIIEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBINA TPUHTEP

4.1.10 [TpakTuueckue pabotsl. I3MepeHne 31eKTpoEMKOCTH KOHIEHCATOpa

IOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX

421 VYcnoBus cyliecTBOBaHUSI MOCTOSTHHOTO 3JIeKTpudeckoro Toka. Mcrounuku Toka. Cuna TOKa.

o [TocTostHHBIH TOK
4.2 4.2.2 Hanpsioxenue. 3akon Oma a1 ydactka 1enu
4.2.3 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JIETBHOE COTPOTUBIICHHUE BEIIECTBA
424 [TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOTHUKOB




4.2.5

Pabota snekrpuueckoro Toka. 3akon oy — Jlenna

4.2.6 MOUIIHOCTH JEKTPUYECKOIO TOKA
4727 anekTpoBrkymias cuna (nanee — 3/]C) u BHyTpeHHEE CONMPOTHUBICHUE UCTOYHUKA TOKA. 3aKOH
o Oma 115t ToJTHOM (3aMKHYTOH) aJiekTpuueckoi renu. Koporkoe 3aMmbikanne
478 DJIeKTpOHHAs! MPOBOJUMOCTb TBEPABIX METAIOB. 3aBHCHUMOCTH COMPOTHUBJICHHS] METAIOB OT
o Temmeparypbl. CBEpXIIPOBOAUMOCTh
429 DneKkTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
4210 [TonynpoBonuuku. CoOCcTBEHHAs: M TPUMECHAs IPOBOJAUMOCTH MOJIYIPOBOAHUKOB. CBOMCTBA p-n
o nepexoa. [1onynpoBoAHMUKOBBIE IPUOOPHI
4.2.11 DNEKTPUYECKUM TOK B 3JIEKTPOJIUTAX. DICKTPOIUTUYECKAS] TUCCOLMALINSL. DIEKTPOIIN3
4912 OnexkTpuueckuii ToOK B razax. CaMOCTOSITENbHBI M HECAMOCTOATENbHBIA pa3psia. Paznuunble
o THITBI CAMOCTOSITEILHOTO paspsiaa. Mosaus. [Tnasma
TexHuueckue  yCTpoiicTBa:  aMIEpPMETp,  BOJIBTMETP,  PEOCTaT, HCTOYHUKM  TOKa,
4213 AIIEKTPOHArpeBaTeIbHbIE npudopHl, AIIEKTPOOCBETUTENBHBIE npudopBI, TEPMOMETD
o COINPOTHUBIICHUS, BAKYYMHBIH JHOJ], TEPMHUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN N0,
rajbBaHMKa
[TpakTyeckue padoTel. M3yyeHne cMEeaHHOTO COeIMHEHNS PE3UCTOPOB.
4.2.14 Wzmepenne OJIC wucTOYHMKA TOKa M €ro BHYTPEHHEro compoTuBieHus. HaOmonenue

9JICKTPOJIN3a

11 KJIACC
Kon
Koanposepsiemoro 3;1emeHnTa
pasaena
4

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OJIEKTPOAMMTHAMUKA




MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

4.3.1 [ToctossHHbIE MarHUTHI. B3auMoielicTBuE MOCTOSSHHBIX MArHUTOB
437 MarnutHoe nosne. Bekrop MarHuTHOM HHAYKUMK. [IpuHiun cynepnosunuu. JIMHUM MarHUTHON
o uHaykuuu. Kaptuaa nuHui MarHuTHOM MHIYKIIMH TOJISl TOCTOSIHHBIX MAarHUTOB
MaruauTtHoe 1mosje MpoBOJHUKA C TOKOM. KapTuHa IMHUN OIS ATUHHOTO MPSIMOTO MTPOBOAHUKA U
433 3aMKHYTOIO KOJIBIIEBOTO IPOBOJIHMKA, KaTyIIKM ¢ TOkoM. OmbIT Opcrena. B3aumoneiictBue
MIPOBOIHUKOB C TOKOM
434 Cuiia AMniepa, €€ MOJyJIb M HallpaBJICHUE
435 Cuna Jlopenna, e€ MOaysb W HampaBjieHue. J[BHKeHHE 3apsHDKEHHOM YacTHIBI B OJHOPOIHOM
o MarauTHOM ToJe. PaGoTa cuisl Jlopenia
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIMU
43 4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIUH
' 4.3.8 OJIC nnaykuuu. 3aKOH 31€KTPOMarHuTHOM MHAYKIuK Papanes
439 Buxpesoe snexrpuyeckoe nose. IJIC UHIYKIIUUA B TPOBOJHUKE, ABHKYIIIEMCS TIOCTYMATEILHO B
e OJHOPOIHOM MarHUTHOM IT0JIE
4.3.10 [IpaBuso Jlenia
4.3.11 WNupyktuBHOCTS. SBNenue camonuaykuuu. JC caMOMHIYKIMH
4.3.12 OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE I10JIe
4314 TexHu4eckne YCTpPOWCTBA: TIOCTOSIHHBIE MAarHUTHI, JJICKTPOMArHUTHI, JJIEKTPOJBUTATENb,
o YCKOPHUTEIH DJIEMEHTAPHBIX YACTUILI, MHAYKIIMOHHAS 11€9h
[IpakTuueckue paboThl. V3yueHWEe MarHUTHOTO TOJNS KATYyIIKH C TokoM. McciemoBaHue
4.3.15 JIENCTBUSI MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TokoMm. VccnenoBanue siBieHUs 3JI€KTPOMArHUTHOM
WHIYKIUN
5 KOJIEBAHUA 11 BOJIHBI
5.1 MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA




5.2

Konebarenprast cucrema. CBoOomubie koneOanus. ['apMoHumdeckume konebanus. Ilepuon,

5.1.1 .
4acToTa, aMIUIUTya U (pa3a koneGaHuii
5.1.2 [IpyxuHHbBI MasiTHUK. MaTeMaTH4eCKUi MasTHUK
513 VYpaBHeHHe rapMOHMYECKMX KoJjieOaHuil. KuHemarhueckoen JUHAMUYECKOE OIHMCAHHUE
o KOJIe0aTEeIbHOTO IBHYKEHUS
514 [IpeBpaiienye »HepruyM MNpU TapMOHUYECKHX KojeOaHusaX. CBsA3b aMIUIUTYAbI KojeOaHHi
o HCXOJHOW BEJIMYMHBI C aMIUIMTY/IaMU KojieOaHuM €€ CKOPOCTU U YCKOPEHHUS
Konebarenbubiii  koHTyp. CBOOOAHBIE 3JIEKTPOMAarHuTHbIE KojeOaHHs B  HACAIbHOM
5.1.5 KoiebaTeabHOM KOHTYpe. AHQJIOTUS MEXIy MEXaHHYeCKUMH U 3JIEKTPOMArHUTHBIMU
kosnebanusmu. ®opmyna Tomcona
5.1.6 3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJe0aTeIbHOM KOHTYpE
517 BriHyXeHHbIe MexaHuueckue konebaHus. Pe3onanc. Pe3onaHcHas kpuBas. BulHyXIeHHBbIE
o 3IIEKTPOMArHUTHBIE KOJIEOaHHSI.
5.1.8 Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
5.1.9 MomHOCTh NEPEMEHHOI0 TOKa. AMIUIMTYJHOE U JEHCTBYIOLEE 3HAYEHHE CUJIbI TOKa U
o HAIPsHKEHUS
Tpancopmarop. IlpomsBoxncTBo, mepenaya U MOTpeOJCHHE DSJIEKTPUUECKOH HHEpruu.
5.1.10 DKOJIOTUYECKUE PUCKH NPU MPOU3BOJCTBE AIEKTPUUECKON 3Hepruu. KyinbTypa HCIOJIB30BaHUS
AJIEKTPOIHEPIHH B IOBCEAHEBHOMN KU3HU
5.1.11 Texaudeckue ycTpoicTBa: ceiicMorpad, dJIeKTpUIeCKUid 3BOHOK, JIMHUH dJIEKTporepead
[IpakTuueckue padbotsl. MccnenoBanue 3aBUCUMOCTH MEpUO/Ia MaJIbIX KOJIEOaHU Ipy3a Ha HUTH
5.1.12 OT JUIMHBI HUTH W Macchl rpysa. MccimenoBanue nepeMeHHOro ToKa B LEMH U3 MOCIEI0BaTEIBHO
COETMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U pe3ucTopa
MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
501 MexaHnudeckre BOJHBI, YCJIOBHsSI pacnpocTpaHeHus. [lepuon. CKOpOCTh pacnpoCTpaHEHHS U
- JUITMHA BOJIHBL. [lonepeynsie U Npoa0IbHBIE BOJIHBI
522 Wutepdepeniys u audpaxius MEXaHHIeCKUX BOJIH




5.3

523

3Byk. CkopocTh 3ByKa. I poMkocTs 3Byka. Bricota Tona. TemOp 3Byka

BHCKTpOMaFHI/ITHHe BOJHBL. Y CJIOBUS HU3JTy4YCHHA OJICKTPOMAarHuTHBIX BOJIH. Bzanmuas

524 opueHTalus BekTopoB E, B 1 v B 35IeKTpOMarHuTHOH BOJIHE B BaKyyMe
505 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaXXEHHUE, MPEIOMIICHUE, TMOSpU3aNus, AUQPpaKIus,
naTepdeperimsi. CKOPOCTh JEKTPOMATrHUTHBIX BOJTH
5.2.6 [Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY
507 [IpuHIMIBL paguoCBsI3W W TEICBUACHHS. Pamuonokamus. DJIEKTPOMArHUTHOE 3arpsi3HEHUE
o OKPYKAaIOIIEN CPeJIbl
508 TexHUYECKHE YCTPOWCTBA: MY3BIKAIBHBIE WHCTPYMEHTBHI, YJIBTPA3BYKOBas JHAarHOCTHKA B
o TEXHHUKE W MEITUITMHE, pajiap, paIuonpuéMHUK, TEICBU30p, aHTeHHA, Tenedon, CBU-neup
OIITHUKA
5.3.1 [IpsimonnHENHOE pacpoCTpaHEHHUE CBETA B OJHOPOIHOM cpene. JIyu cBera
532 OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300pakeHui B IIIOCKOM 3epKalie
533 [Ipenomienue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOTIOTHBIN MTOKA3aTelNb MPEIOMIICHUS
534 [TonHoe BHYTpeHHEe oTpaxkeHue. [IpenenbHbIi yrol HOJTHOTO BHYTPEHHETO OTPAKEHUS
5.3.5 Hucnepcus cera. CroxxHbIN cocTaB O6enoro ceera. LBet
Cobuparone U paccenBaroniye JTUH3bl. ToHKas nruH3a. DOKYCHOE PAacCTOSHUE W OMTHYECKas
5.3.6 cuia TOHKOM nuH3BL [locTpoeHne M300pakeHUl B COOMPAIOIIMX U PACCEHBAIOIINX JIMH3AX.
@®opMyia TOHKOW JUH3BI. Y BEIUYECHHE, 1aBAEMOE JTUH301
5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUIECKON OMTUKHU
538 WNurtepdepentius cBeta. KorepeHTHBIE HCTOYHHKHU. YCJIOBHS HAOOJECHUS MAaKCUMyMOB |
o MHUHHUMYMOB B HHTEP(EPEHITMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTePEHTHBIX HCTOYHUKOB
53.9 Hudpakmus ceera. [udpakinuonnas pemerka. YciaoBue HaOMIOJEHHUS TJIABHBIX MaKCHMYMOB
o MIPH MaJleHUH MOHOXPOMATHYECKOr0 CBeTa Ha TU(PAKIMOHHYIO PEIIETKY
5.3.10 [Tongpuzanus ceera
5.3.11 TexHu4eckue ycTpOMCTBA: OYKH, Jiyna, (oToarmapar, TPOSKIIMOHHBIA amnmapaTr, MHKPOCKOII,




TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PPaKINOHHAS PEHIETKA, TOISIPOUT

[Ipaktuueckne pabotel. M3mepenue mokaszarenss mnpenomiieHusi. lccnegoBanue CBOICTB

5.3.12 .
n3o0paxeHuit B muu3ax. Habmronenue aucnepcun ceera
SJIEMEHTbI CITIEITUAJIBHOM TEOPMU OTHOCUTEJIBHOCTH
6.1 ['panunel MPUMEHUMOCTH KJaccuuyecKoil mexaHuku. [locTymaTel Teopuu OTHOCHUTENBHOCTH:
WHBAapUAHTHOCTH MOJYJISl CKOPOCTH CBETa B BaKyyMme, PUHIIUII OTHOCUTEILHOCTH DUHIIITEITHA
6 6.2 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aME/UIEHUE BPEMEHU U COKPAILIEHUE JITTUHBI
6.3 DHeprus U UMIYIbC CBOOOIHOM YaCTHIIBI
6.4 CBsi3b Macchl C DHEpPruei M HMITYJIHCOM CBOOOJHOM YaCTHUIbl. DHEPrusi MOKOs CBOOOMHOM
YaCTHUILIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOM OITTUKH
7.1.1 ®oronsl. opmyna [1nanka cBs3u s3HEpruu GOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA
7.1.2 OtkpeiThe U uccnenoBanue Gorordpdexra. Onbitel A.I'. Cronerosa. 3akoHb! poTo3Pdexra
7.1 7.1.3 VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rpanumay Goroddpdexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JIebeneBa
7.1.5 XuMHuyeckoe IeHCTBHE CBETA
7.1.6 TexHuyeckue ycTpoicTBa: GoTOAIEMEHT, POTONATUHK, COTHEUHAs: OaTtapesi, CBeTOIUO/
CTPOEHUE ATOMA
751 Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo uccineroBaHUIO CTPOSHHSI aTOMa.
[nanerapnas MoJienb aToMa
79 799 [Moctrynater bopa. M3nyuenue u norioiieHne (GOTOHOB MPH MEPEXoe aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyroil. Buasl ciekTpoB. CieKTp ypoBHEH 3HEPrUU aTomMa BOJA0POJIa
793 BonnoBeie cBoiicTBa yactull. Bomnbel ne bpoitnsg. KopnyckynsipHO-BOJHOBOM — JIyaJIM3M.
Jndpakius 3JeKTPOHOB Ha KpHUCTalax
7.2.4 CrioHTaHHOE M BBIHYKJEHHOE U3ITyueHHE. Y CTPOHCTBO U MPHUHIIUI PabOTHI Jiazepa




TexHnueckue YCTpONCTBA: CHEKTPaJbHBIM aHanu3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN

7.2.5
KOMIIBIOTEP
7.2.6 [IpakTrueckue padoTsl. HabmroaeHue IMHEHYaToro crekTpa
ATOMHOE /PO
7.3.1 MeTo1b1 HAONIOACHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHUIL
OtkpsbiTue pagunoaktTuBHOCTU. OnbIThl Pezepdopaa mo omnpeneneHuro coctaBa pagloakKTUBHOIO
7.3.2 n3nyuyenus. CpoiicTBa anbda-, 6era-, raMmma-u3inydeHus. BausHue paanoakTHBHOCTH Ha JKHBbIE
OpraHU3MBbI
733 OtkppiTue npoToHa U HelTpoHa. Hyknonnas moxpens sapa ['eitzenOepra — MBanenko. 3apsij
o sapa. MaccoBoe uuciio sapa. M30Tomnsl
734 Anbda-pacnaa. ONEKTPOHHBI M TO3UTPOHHBIA OeTa-pacnaa. ['amma-uzmydeHue. 3akoH
7.3 o paaroaKTHBHOTO pacraaa
7.3.5 DHeprusi CBA3U HYKJIOHOB B sizipe. SnepHsie cuibl. [ledexT macch sapa
7.3.6 Snepuble peakuuu. JleneHue U CUHTE3 SAEp
737 Anepubiii peaktop. Tepmosinepusiii cuuTe3. [Ipo0iaemMbl U MEPCIEKTUBHI SIEPHON SHEPTETHKHU.
o DKOJIOTHYECKHE acTeKThI sJIEPHOM SHEPreTUKU
7.3.8 OnemeHTapHble YacTUllbl. OTKpbITHE TO3UTPOHA. DyH/IaMEHTaJIbHbBIE B3aUMOIEHCTBUS
7.3.9 TexHuueckue ycTpoicTBa: 103UMETp, KaMepa BuibcoHa, saepHblil peakTop, aToMHast 6oM6a
7.3.10 [IpakTuueckue padotsl. MccrnenoBanue TpekoB 4acTHIL (IT0 TOTOBBIM GoTorpadusim)
OJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue 3BE3/IBI, INIAHETHI, IX BUAUMOE JIBHKEHNE
22 Conneunast cucrema. [lnaHersl 3eMHONM rpynmbl. [l7aHeTHI-TMTaHTBI M WX CIYTHHUKH,
8 ’ KapJIMKOBBIE TU1aHeThl. Masibie Tena COTHeUHON CHCTEMBI
8.3 Comnre, potochepa u armochepa. CoHeuHass aKTUBHOCTh
8.4 Hctounuk sHeprun CosiHIa v 3BE311
8.5 3BE31pl, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, paauyc, TeMIepaTypa, HX




B3aUMOCBsA3b. JlMarpaMma «CHIEKTpajbHBIM KJIacC — CBETUMOCTB». 3BE3/bI  TIJIABHOM

MIOCJIEZIOBATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETHUMOCTb» JUIsl  3BE3]  IJIABHOU
IIOCJIEI0BATEIILHOCTH
2.6 Buytpennee crpoenue 3BE34. COBpEMEHHBIE MPEACTABICHUS O NPOUCXOXKICHUH U
’ sBomtouny CoJiHIA U 3BE3/. DTallbl )KU3HU 3BE3]
Mneunsiii [Tyts — nHama [Nanaktuka. CrnupanbHas CTpykTypa ['anakTuku, pacnpeaesieHue 3BE3 I,
8.7 raza u neud. [lonmokenne u nBuwxkenwe Conuna B [amaktuke. Ilnmockas u chepudeckas
noacucTemsl ["anakTuku
8.8 Tunsl ranaktuk. Pagroranaktuku v kBa3zapbl. YEpHbIE ObIPHI B SIPAX FalaKTHK
2.9 Bcenennas. Pacipenue Beenennoii. 3akon Xa60ma. Paz6eranue ranaktuk. Bospact u panuyc

Bcenennoi, Teopus bosbmoro B3peiBa. Monens «ropsiueit Becenennoii». PenukroBoe uznydenue

8.10 Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo0iemMbl aCTPOHOMUM



MPOBEPSIEMBIE HA EI'D IO ®U3UKE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJBHON MPOI'PAMMbBI CPEJJHEI'O OBIIIET'O OGPA3OBAHUSI

Kon
NMpoBepPsIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJibTaTaM OCBOEHHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

CdopMUpOBaHHOCTh YMEHHH pacro3HaBaTh (QHU3WYECKHe sIBICHUS (IpOIecChl)) U OOBACHATH WX HAa OCHOBE

HN3YUCHHBIX 3aKOHOB

Bnagenue ocHoBomonararomuMu (U3MYECKHMMH TMOHATHSAMH M BEIWYMHAMH, XapaKTePU3YIOIIMMU (pusndeckue
IIPOLIECCHI

CdopMUpOBaHHOCTh YMEHUN TMPHUMEHITh 3aKOHBI KJIACCHUYECKOM MEXaHUKH, MOJEKYIIpHOW (QU3UKU H
TEPMOJMHAMUKH, JJICKTPOJMHAMUKH, KBAHTOBOM (U3UKU IJis aHAIM3a W OOBICHEHUS SBICHUW MHKPOMHPA,
MakpoMHpa U Meramupa, pa3jandarh ycJIOBUs (TpaHHUIIbI, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, TIOHUMATh
BceoOmMii xapaktep (yHIaMEHTAIbHBIX 3aKOHOB U OrPAHMYEHHOCTh HCIOJIB30BAHUS YACTHBIX 3aKOHOB;

AHAJIN3UPOBATH (I)I/ISI/I"ICCKI/IC MMpONHECChl, UCTI0JIB3YsT OCHOBHBIC ITOJIOKCHUS, 3dKOHBI 1 3aKOHOMCPHOCTHU
C(I)OpMI/IpOBaHHOCTL YMCHHA pa3indaTh yCJIOBUA IPUMCHUMOCTHU Mopesen (I)I/I3I/I‘-ICCKI/IX TCJI K IIPOLCCCOB (ﬂBJ’ICHHﬁ)

ChopMupoBaHHOCTh yMEHHUSI pelllaTh pacy€THblE 3aJauyd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOM (u3nyecKkoi
MOJIeJIbIO: Ha OCHOBAHMM aHajW3a YCIOBHS BbIOMpaTh (M3MYECKHME MOJIETH, OTBEYarollhe TPeOOBaHUSAM 3a/ayH,
NPUMEHSTh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MUECKUX TEOPUM MpH HCHOIb30BAaHUU
MaTeMaTU4YeCKUX METOAOB pElICHUs 3a]ad, IPOBOAUTH pacy€Tbl Ha OCHOBAHMM HMEIOIIUXCS JAHHBIX,

AQHAJIM3UPOBATh PE3YJILTATHI U KOPPEKTUPOBATH METO/IbI PELICHUS C YYETOM IOJYYECHHBIX PE3yJIbTaTOB

Pemate kauecTBeHHBIE 3a7]auu, TPEOYIOIIME TPUMEHEHNS 3HAHUN U3 Pa3HBIX pa3zeioB IIKOJIBLHOTO Kypca (hHU3HKH, a

TaK)K€ MHTETPalMy 3HAHUM U3 JPYIUX NIPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA: BBICTPAUBATD JIOTUYECKYIO LETIOUKY




paccykJeHUl ¢ OMopoil Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHE SBIICHUS

Bnanenue OCHOBHBIMHM METOJAaMH HAayYHOTO IIO3HAHUS, MCIOIB3YEeMbIMH B (M3MKE: MPOBOIUTH MpPSMbIE U
KOCBEHHbIE U3MepeHUs (PU3MUECKUX BEIMYMH, BEIOMPAs ONTUMAIBHBIA CIIOCOO M3MEPEHUs U UCIOJIb3Ysl U3BECTHBIE
METO/bl OLEHKM MOIpPEeIIHOCTEN H3MEpPEeHHH, MPOBOIUTH MCCIEJOBAHUE 3aBUCUMOCTEH (M3NYECKUX BEJIWYMH C
UCTIOJIb30BaHUEM TPSIMBIX W3MEPEHUH, OOBSCHITH MOJNYYCHHBIE PE3YJIbTAThl, UCIONB3YS (U3NUYECKUE TEOpPHUH,
3aKOHBI U TOHSTHUSA, U JIeNIaTh BBIBOJBI; COOMIOAATh NpaBmiIa O€30MacHOTO TPYAa MPU MPOBEICHUH MCCIIEAOBAHHA B
paMKax y4eOHOro SKCIEepUMEHTa MU Y4eOHO-HCCIIEOBATENIbCKOM JEesITeIbHOCTH C MCIIOJIb30BaHUEM IM(PPOBBIX

M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHUS

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ aHaJIM3UpoOBaTb MW OLCHHBATH IIOCJICACTBUA OBITOBOM U HpOI/I3BOI[CTBeHHOI71
JACATCIIbHOCTH YCJIOBCKA, CBSI3aHHOM C (1)I/IBI/IIIGCKI/IMI/I nponoeccamMu, C HO3PILIPII>1 9KOJIOTHYECKON 6630HaCHOCTI/I;
HpeI[CTaBJ'IeHI/Iﬁ 0 panrMoOHaJIbHOM NPHUPOAOIIOJIB30BAHNHA, 4 TAKKC pa3yMHOM HUCIIOJIb30BaHUU JTOCTIDKCHUM HAayKU "

TEXHOJIOTHH JIJIs1 JaJIbHEUIIIETO pa3BUTHUS YEIOBEUECKOro 00IIecTBa

10

OBnaneHue pa3IuvyHBIMU criocobamu paboThl ¢ uHOpMarmend (HU3UYECKOTO COJEpkKaHUS C HUCIOJIb30BAaHUEM
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHIl; pa3BUTHE YMEHHI KPUTUUECKOTO aHaN3a U OLIEHKH JOCTOBEPHOCTHU
nonxydyaeMoi nHdopmanuu

CdopMupoBaHHOCTh YMEHUN MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKUE TOHATHUS, TEOPUU M 3aKOHBI IS
aHanmM3a W OOBSICHEHHS (PU3NYECKUX TMPOIIECCOB, MPOUCXOMSIIMX Ha 3BE3NAX, B 3BE3NHBIX CHCTEMaX, B

MEXTaJIaKTHIECKOU cpefie; IBMKEHNS HEOeCHBIX TeJ, SBOJIONNH 3BE3/1 1 Beenennou




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'D 11O ®PU3UKE

Kon

pasaesia/TeMbl

Kon
3JIEMEHTA

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1

MEXAHHWKA

1.1

KMHEMATHKA

MexaHU4ecKoe JBHIKCHHE. OTHOCHUTENHLHOCTE MEXaHHYECKOTO

Cucrema orcuéra

MaTepI/IaJ'ILHaﬂ TOYKa.

Eé pamrvc-BekTop:

7t )= (ele ) e ) =(2),
TpaeKTopId,

MepEMEILIEHIIE:
Ar=r(t))-r(t)=r,-1n=
= (Ax, Ay, A),

IyTE.

Cro:xeHIle lepeMeIIeH il

N} =0+,

TpacKTOpPHA

JBHXKXCHHUA.

1.1.3

CKOpOCTL MaTepHaHLHOﬁ TOYKH:




Ax . .
v =— =X,. @HAIOTIYHO v, =V, U.=Z,.
=0

CroxeHIe CKopocTell: 6, =0, + 0, -
Brruncnenue nepemMeIneHus U myTu MaTepruanbHON TOUKH IIPH

MPSIMOJIMHEIHOM JABM>KEHUHU BJIOJIb OCU X 1O TpaduKy 3aBUCUMOCTH Vx(t)

- _ AU _,
VCKOpeHIle MaTepHalIbHOIl TOUKIL: d = f—"-_L =0/=(a,.a,.a.).
I lar—o S

Auvu o, .
a =—= =(uv,),". aanorugHO a, =(v, )’ a.=(v.)"
Ay ' ' S o

PaBHOMepHOG HpHMOJ’IHHCﬁHOC JABWKCHUC!

x(t) = xg + vyut

Uy (t) — vg, = const




1.1.6

PaBHOyCcKOpEeHHOE PSIMOJIMHEHHOE ABHKEHUE:

x(t)=x,+ U, a*+—ﬂr='r
- 0 0x ~

v (t)=uvu, +at

a. = const

UJEI - Lﬁl.'f = zﬂ.‘f [IJ _""’-1]

HPII JBILKEHIII B OTHOM HANPABISHHN IIVIE S= =+ =.

CBoOoaHOe masieHne. Y cKopeHne cBOOOTHOTO MaICHHS.

Vi

Yo a

(9] Xo T'.r

JIBukeHue Tena, OpOILIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:




[.\'{I} =x, +U f=x,+U,cosa-f
g.r . !
v()=v,+u, f+ 1T =V, +Uysina-f— STT

v.(t)=v,, +g1t=v,5mna— gt

{ux (t)=v, =v,cosa

KpuBonunelinoe neuxkenue. [[BukeHre MaTEpUaIbHOU TOUKH 1O OKPYKHOCTH.
VYrnoBas ¥ TMHENHas: CKOPOCTb TOUKH:

v = wR

[Ipy paBHOMEPHOM JBHKEHUH TOYKHU IO OKPYKHOCTH

1.1.8 2m
W =——=2mv
T
. LleHTpOoCTpeMUTENbHOE YCKOPEHHE TOUKH:
v? 5
auc = ? = w*°R
. [lonmHOE yCKOpEHHE MaTEepUaIbHOU TOUKHU
1.1.9 TBépnoe teno. [loctynarensHoe 1 BpalaTenbHOE ABM)KEHNE TBEPIOTO TEIa




1.2

JUHAMUKA
y Nuepunaneubie cucrembl orcuéra. Ilepeeii 3axkoH Herotona. IlpuHumn
o OoTHOcUTENbHOCTH ["anmunes
Macca tena. [InoTHOCTB BelecTBa:
_m
1.2.2 P=7
Cuna. [IpuHIun cyneprno3uuuu CUiL:
1.2.3 FpaBHOAeﬁCTB =F + F+..
Bropoii 3akon Herotona: 1uist MarepuanbHoil Touku B 1ICO
F, = ma,
1.2.4 Ap = FAt
pu
F = const
-—y—p—
‘Fij! F 21
1.2.5

Tperuii 3akoH HbI0TOHA 111 MATEpPUAIIBHBIX TOYEK:

>

Fip = —Fp




3akoH BCCMHUPHOI'0 TATOTCHUA: CHJIBI TMPUTAIKCHUA MCKAY TOYCUHBIMU

MaccaMU paBHbI
mym,

F=6—

1.2.6 Cuna tsxectu. LIeHTp TskecTH Tena. 3aBUCUMOCTD CHIIBI TSXKECTH OT BBICOTHI
h Haj MOBEpXHOCTHIO TUTAHETHI paaunycom RO:
GMm
mg=——=
9= (Re + h)?
Cuia ynpyroctu. 3akoH ['yka:
1.2.7 F, = —kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHusl CKOJIb)KEHUS:
Erp = uN
1.2.8
Cuna TpeHus OKOSL:
Ep, < uN

Koadduunent tpenuns




1.3

JlaBaeHwue:

Fy
1.2.9 p= 5
CTATUKA
1
F
1.3.1 MOMEHT CHITBI OTHOCUTEIBHO OCH BPAIICHHUS:

[M| = Fl, rae 1 — miedo cuitsl

-

F

OTHOCHUTEIIBHO OCH, IPOXOIALIei uepe3 Touky O NepneHIuKyIspHO PUCYHKY

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOUEK:

- myr, + mypry+...
ru.M. =

m; + my+...
1.3.2

B onHOpOAHOM TTOJIE TSXKECTH
(g = const)

LOEHTP MAcCC TCJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

1.3.3 Ycnosus paBHoBecus TBEpaoro tena B MCO:




[My+M,+...=0
\[F]+F2+...=D

1.34 3axoH Ilackans
JaBienwne B )xuakocTH, mokosmeiicsa B UCO:
1.3.5 p =po + pgh
3akoH Apxumena:
FApx = _PBbITECH
1.3.6 €CJIM TEeJIO M KUAKOCTh ITokoaTcs B MCO, To
FApx = ngBbITeCH
VcaoBue nnaBaHus TEI
1.4 3AKOHBI COXPAHEHNS B MEXAHUKE
NMnynsc MaTepualbHOW TOUKHU:
1.4.1 p = mu
Nmmnynbsc cuctemsl Ted:
1.4.2 p = pl +p2+---




1.4.3

1.44

3aK0OH U3MEHCHUS U COXpPaHCHUA UMITYyJIbCa:

B MCO
Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHeLUHAt+' -
B MCO , ecniu
Ap = A(py + pp+...) =0
, €CJIIN

- -

FlBHe].LIH + FZBHemH+- ..=0

PeakTnBHOE JBIKEHIE

F
w‘:i(;ix‘

Pabota cuibl Ha MaJIOM NTEPEMEIIEHUN:

:1=|}3'|-|.-'1ﬁ.17|-c05 a=F, - Ax




a F

.

D
MoIHOCTE CHUJIBI:

CCJIM 3a BpEMs
145 A

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTH CHJIBI

AA
P=— =F-p-cosa
ﬂhf Ar—

Kunernueckast sHEpryst MaTepruaIbHON TOYKH:

2 2

mv? p
Em = 2 = )
m
1.4.6
3aK0H U3MEHEHUI KHHETUYECKOH SHEPTHUU CUCTEMbI MAaTCPUAJIbHBIX TOYCK: B
NCO AExun = Al + A2 + ...
HOTCHHI/IaHLHaH OHCPTIUs:
11 IIOTCHIIUAJIBHBIX CHUJI
1.4.7 Ay = E1n0TeHu - E2n0TeHu_= AEHOTeHu

HOTCHHI/IaJIBHaSI OHCPTHUA MaTepHaHI:HOfI TOYKHU B OJHOPOAHOM IIOJIC TAKCCTHU:




EHOTeHu = mgh

[ToTennmansHas 3HEPTUs YIPyro 1eHOpMHPOBAHHOTO TEJA:

kx?
EHOTeHu = T

1.4.8

3aKOH HU3MCHCHUA U COXPAHCHUA MEXaHNYECKOU OHCPIHUu:
Euex = Exim + Enorern.
B HHCO AE,ex = Agcex senoresmn. can,
B IICO AE,ex = 0, eclH Agcex menoresn can = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

l'apmonnueckue konebaHMsl MaTepualbHOM TOUKH. AMmuMTyga U Qasa
kosiebanuii. Kunemaruueckoe onucanue:

w(f) = Asin| ot +o, ).

v (5 =x.

a(f=(v,),=—a'x=a +0'x=0,
IJIe X - CMEILEHUE U3 PaBHOBECHSL.

I[I/IHaMI/I‘{CCKOC OIIMCAaHUC:




. OTO 3HAYHUT, YTO
F, = —kx.

DHepreTuyecKkoe ONMCcaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPTUN):

nm‘Jrﬁ_n.qjm_k& _

2 2 2 2

CBsi3p  aMIUIMTYAbl KOJEOAHWH CMEUIEHWs] MaTepUalbHOM TOYKH C

AMIUIUTYyAaMU KoyieOaHuii eé CKOPOCTH U YCKOPCHMUI:

Upe =04, @ =04

[lepuron 1 yactoTa KoyeOaHmii:

r-*t_1

0 v

[Tepuoa manbIx cBOOOAHBIX KOJIEOAHUI MAaTEMAaTHUYECKOTO MasiTHUKA:

152 -2z |l

g
[lepron cBOOOIHBIX KOe0aHUM NPYKUHHOTO MasiTHUKA!

m
T=2n|—
k
1.5.3 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas

1.5.4 Ilonepeunsle U mpononbHbIE BOJHBL. CKOPOCTh pacHpOCTPAHEHUS U JJIUHA




2.1

BOJIHBI:

WuTepdepennyst u audpaxiyst BOIH

1.5.5 3Byk. CKOpOCTbH 3ByKa
MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISAPHAS ®U3NKA
Mopenn  cTpoeHuss ra3oB, JKHJIKOCTEH M TBEPABIX Ilycts
TEepMOJIMHAMHUYECKasi CUCTeMa (TeJ0) COCTOUT M3 N OJMHAKOBBIX MOJEKYI.
Torna Kkonu4ecTBo BelecTBa
N m
TN w
2.1.1 )
rae
Ny
— 9rciIo ABOTaIpo, M — Macca CUCTEMBI (Tena),
U
— MOJISIPHAs Macca BEIIeCTBa
2.1.2 TenmoBoe IBUKEHUE AaTOMOB U MOJIEKYJI BEIIECTBA
2.13 B3aumopeiicTBre yacTuIl BeliecTBa
2.14 Huddysus. bBpoyHoBckoe nBUKEHHE




Monens uneanpaoro raza B MKT

CBsi3p  MexJy  JaBI€HMEM U CpelHEH  KHUHETUYECKOH  DHeprueut

IIOCTYNATCJIbHOI'0 TCIIJIOBOI'O ABMXKCHUSA MOJICKYJ UACAJIBHOI'O Ira3a (OCHOBHOC

ypaBHeHue MKT):
p= mavt=2n Ifm“”u: _in:
3 31 2 3
2.1.6
rie m0 — macca OJTHOM MOJIEKYJIbI,
N
n=—
%4
- KOHLIEHTpAlHs MOJIEKYJ
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
Csa3p  TeMmmepaTypbl Ta3a CcO  CpeJHed  KHMHETHYeCKOH  sHepruen
MOCTYNATEIbHOTO TETJIOBOTO JBUKEHUSI €T0 MOJIEKYI:
{ 2
2.1.8 e =| M| 3 kT
{72 ) 2
2.19 VYpasuenue p = nkT

2.1.10

Mopenp uieansHOTO Ta3a B TEPMOIMHAMHUKE:




2.1.11

(Vpaprerse Merrerneesa — Kiareipora
| BEpeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaeHeHle Menzneneesa — KiameiipoHa (mpHMeHHMEIE (DOPMEI

3aIIICcH):

oV =""RT =vRT =NkT, p=PXL

H K

BripaxkeHne 118 BHyTPeHHell 3HepIiH 0JIHOaTOMHOTIO ILIeaTbHOI0
raza (IpHIMeHIIMEIe (QOPMEI 3aIIICH);
3 3m

L‘=—vRT=£E\i'?cT =——RT=vc, T= iprl'f"
2 2 2 2

3aKkoH I[aJ'II)TOHa IJId JaBJICHUSA CMCECH Pa3pCiKCHHBIX I'a30B:

p=p+pt..

2.1.12

N3ompornieccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM Moiekyn N (c
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const

n3zoxopa (V = const):




P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe npeacrasnenue usomnpoueccoB Ha pV-, pT- u VT- nnarpammax.

OObeIMHEHHBINA Ta30BbIA 3aKOH:

— = const
T

JJI ITIOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

Hacpiiennele ¥ HeHachlllleHHble napbl. KadecTBeHHass 3aBUCHMOCTD
2.1.13 IJIOTHOCTH W JABJICHUSA HACBIIICHHOIO I1apa OT TEMIIepaTyphbl, UX

HE3aBUCHUMOCTH OT 00BhEMA HACBIIIIEHHOTO Tapa
BrnaxnocTs Bo3ayxa.
OTHOCHUTENbHAS BIAXKHOCTD:

pnapa (T) pnapa (T)
2.1.14 ¢ = =
pHacmumapa (T) pHaCbILLll'Iapa (T)

21.15 H3menenue arperaTHbIX COCTOSIHUI BCIICCTBA: MCIIAPCHUC W KOHJACHCAIMA,
KHUIICHUEC XUJIKOCTH
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2.1.16

HUsmenenue arperaTHbIX COCTOSTHUH BCIICCTBA: IJIABJICHUEC U KpUCTAIJIN3allHus

2.1.17 [IpeoOpazoBanue YHEPTUU B Pa30BBIX MEPEX0ax
TEPMOJNHAMUIKA
2.2.1 TernnoBoe paBHOBECUE U TEMIIEpATypa
222 BnyTtpennss sHeprus
- Temnonepenaua kak cnocod U3MEHEHMsI BHYTPEHHEN SHEPruu 0€3 COBEPILICHHUS
2 pabotel. KoHBeK1IMS, TEMIONPOBOIHOCTbD, U3Ty4YECHUE
KonunuecTBO TEmIOTHI.
VY nenbHas TENMI0EMKOCTh BEIIECTBA C:
224
Q = cmAT
VY nenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VnenbHas TermioTa miasiaeHus A: Q = Am.
VenpHas TEmaoTa Cropanus TOIMBa q: Q = gm
DnemeHTapHas paboTa B TEPMOAMHAMHUKE:
A = pAV
2.2.6

2.2.7

Brruucnenune paboTsl o rpaduky mnporiecca Ha p V-auarpamme

[IepBblil 3aKOH TEPMOAVMHAMUKH:

Q12 =AUy; + Agp = (Up — Uy) +Aq,




Anunabara:
Q12 =0= Ay, = (U; — U;) =AUy,

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporecchbl

[Tpunnune! gerictBus TernoBbix MamuH. KIT/:

]_]:Aﬂmz"-m |"-Iﬂ-T[| |‘-—X{LT[|
2.2.9 Qm Qm Qm

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

T T T
2.2.10 Max N = Ny = —o =] — men
Ty T o

ypaBHeHI/IC TEIIOBOro OalaHca:

2.2.11 Q1 +0Q; + Qs+

DJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE IIOJIE

DIIeKTpu3anus Tell U €€ MPOoSBICHUS. DIIEKTpUUYECKuil 3apsia. J(Ba Buaa 3apsna.
3.1.1 DOneMEHTAapHBIA 3JIEKTPUUECKUN 3aps. 3aKOH COXPAaHEHUsS D3JIEKTPUUECKOTO

3apsa




B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa:
B OJJHOPOJHOM BEIIECTBE C IUAJICKTPUUECKON TPOHUIIAEMOCTHIO

&

92

F=k|g1|-|?: _ 1 _|‘3’1|'1
g 4meg, I~

SHCKTpH‘leCKoe none. Ero HeﬁCTBHC Ha SJICKTPHYCCKHEC 3apPsAIbl

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

) F

qnpoGHin/i

[Tone Toueunoro 3apsna:

OJTHOPOJTHOE TIOJIE:

-

E = const.

Kaptunsl nMHMI HaNpsHKEHHOCTH ATUX MOJIER

HOTGHHI/I&J’[BHOCTB SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOoTEHIMATIOB M HANPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.




HOTCHL{I/IaJIBHaSI 3HepFI/I$I 3ap;1)1a B BJIGKTpOCTaTI/I‘IeCKOM I10JIC:
W =q¢

ITorenuman QJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_K
T q

CBsi3b HANPSHKEHHOCTU TIONII W PA3HOCTH TMOTEHIUANIOB I OJHOPOJIHOTO

anektpocrarnueckoro noist: U = Ed

[IpyHIMI Cynepno3uuy dJIEKTPUUECKUX MOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+

3.1.6
[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPU MTPOBOAHHUKA
3.1.7 N
E-=0
, BHYTPH U Ha MOBEPXHOCTH IIPOBOJHHUKA (P = const
3.1.8 JusnexTpuku B 3JIEKTPOCTATHYECKOM ToJIE. Jusnexrpudeckas




IIPOHUIaEMOCTh BCIIECTBA €

Konnencarop. D51ekTpo€MKOCTh KOHICHCATOPA:
q

C=—
U

DIIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOPa:
£gpS

d

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q =Q1+QZ+---'U1 = U2 =-"'CnapaJm_C1+CZ+---

IlocnenoBarenbHOE COETUHEHUE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Ui+Up u=qz =, c— =+ +-
noca 1 2

3Hepr1/1;1 3apsKCHHOT'O KOHACHCATOpA:

qu CU? q*
3.1.11 =1 2
We 2 2 2C




3.2

3AKOHBI IIOCTOAHHOI'O TOKA

Cuta Toka:
7=2q
3.2.1 Aty s
ITocTosunsbmi Tok: I = const
Jns mocrosiHHOrO TOKA q = It
329 VYcnoBust CyecTBOBaHUS JIEKTPUUECKOTO TOKA.
Hanpsixxenue U u O/IC E
3akoH OMa aJid y4acTKa LeMu:
323 I v
. . - R
DNEeKTPUYECKOe COMPOTUBJIEHUE. 3aBUCUMOCTh COMPOTUBIICHUS OJHOPOIHOTO
MIPOBOJIHMKA OT €r0 JIJIMHBI U CEYEHUs1. Y JeIbHOE COIPOTHUBIICHUE BEIIECTBA.
324 l
R=p-
Pg
Hctounuku Toka. 3/C ucTouHmka Toka:
ACTO OHHHUXCHU
F — _CTOPOHHMXCHA
3.2.5 q

BHyTpeHHee conpoTHBIEHUE NCTOYHHUKA TOKA

3.2.6




3akon Oma st mosiHOM (3aMKHYTOHM) anekTpuueckoi memu: E = IR + I,

OTKyJa

HapannenLHoe COCOIMHCHHUEC ITPOBOAHUKOB:
I=I1+12+...,U1=02=...,

1 1 1
Ruprn Ri Ry

3.2.7

[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:

U=U1+02+..,11=12=..,

Ruoen = R1 + Ry+...

Pabota snektpuueckoro Toka: A = [ULt.

3akoH Jlxxoynsa — Jlenua:
3.2.8 Q =I°Rt

Ha pesucrope
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UZ
R:Q=A=12Rt=IUt=7t

MOH_IHOCTB OJICKTPUYECCKOI'0 TOKA:

Ad
P=— =1IU
Af 50
TenoBast MOIITHOCTB, BbIJIENISIEMAsi HA PE3UCTOPE:
2
2 U -
ohetn R
MoniHocTh HCTOYHUKA TOKA:
AA
_ CT. CHOT _
v N
Ar—s0
CBoOOAHBIE HOCUTENN JJIEKTPUUECKUX 3apsI0B B MPOBOJHHUKAX. MeXxaHU3MbI
3.2.10 MPOBOJAMMOCTH TBEPABIX METAJJIOB, PACTBOPOB M PACIIaBOB 3JIEKTPOJIUTOB,
ra3oB. [lomynpoBoguuku. [1onynpoBOTHUKOBBIN U0
MAT'HUTHOE I1IOJIE
MexaHn4yeckoe B3aWMMOJCHCTBHE MarHuToB. MarauTHoe mone. Bektop
MAarHUTHOM MHAYKUMH. [IpuHIKI CyIeprio3uiuu MAarHUTHBIX IOJIEH:
3.3.1

B = Bl +Bz+

JImanm WHAYKOUHW MarHuTHOT'O ITOJIA. KapTI/IHa JIMHAR HHAYKOUW MAarHuTHOIO




I10JIA ITOJIOCOBOI'O U HO,I[KOBOO6p83HOl"O INIOCTOAHHBIX MAarHuTOB

OneiT Opcrena. MarHutHoe Iosie OpoBOAHMKA ¢ TokoM. KapTuna nuHMi
332 MHIyKIUA MarHUTHOTO IOJISl JUTMHHOTO TIPSIMOTO IPOBOJHUKA M 3aMKHYTOTO

KOJIBLICBOI'O INPOBOJHHMKA, KATYIIKHU C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:

F, = IBlsina
3.3.3 , TJIE 0. — YTOJI MKy HAlpaBJICHUEM IMPOBOJAHUKA U BEKTOPOM
B

Cuna JlopeHna, e€ HarpaBJIeHHE U BEJIMYHMHA!

Fnop =1 q | vBsina

IZI€ 0. — YTOJl MEX]y BEKTOpaMu

334 v

-

B

. HBI/I)KCHI/Ie SapH)KeHHOfI YaCTHULbI B OTHOPOJHOM MAarHuTHOM IT0JIC

OJIEKTPOMATHUTHAA MHAYKIUA

[ToTok BeKTOpa MarHUTHOM MHIYKIIUU:

3.4.1 ® = B,,S = BScosa




3.4.2

343

344

SABnenue anexrpomMaruutHON MHAYKIUU. IC nnayKum

3aKoH 31eKTpoMarHuTHoi uuaykun dapanes:

AD
E :—E :—(I:lir
A

v{g 'Jr'

A\

=d)

=
N

OJ1C uHAYKIMH B IPSIMOM MPOBOJAHUKE JUIMHOM |, ABMKYILIEMCS CO CKOPOCTBIO

-

v

(;li)

B OJTHOPOJTHOM MarHMTHOM MoJje B:

| E; |I= Blvcosa




, TJIe 0. — YTroJl MeX a1y BEeKTOpoM B u HopMmalibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
>

luv
; €ClIn
l
1
B
, 1
v
TO
| E; |= Blv
3.4.5 [IpaBuno Jlenua
NHAYKTUBHOCTD:
(0]
3.4.6 L= T

, umu © = LI




3.5

Camounaykuus. 3/1C caMOMHIYKIIWU:

vy
E. =— EL =T
—0

3.4.7

3.5.1

3Hepr1/m MAarauMTHOIO ITOJIA KaTyIIKU C TOKOM:

W_LI2
ETo2

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

Konebarenbupiii koHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B

NICaJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t) =g, sin( ot +@;)

]fff] =g, =0, cos( @l + ;) =L, cos(or + )
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBsi3b aMIUIMTY/BI 3apsija KOHJEHCAaTopa C aMIUTUTYJOW CHJIbI TOKa IIPH
CBOOOHBIX JJIEKTPOMATHUTHBIX KOJICOAHMSIX B HJICATHHOM KOJIEOATEIEHOM

KOHTYpE:

gm:—

o

3aKoH COXpaHCHHA DOHCPTHUU B HACAIIBHOM KosebaTeIbHOM KOHTYpC:

3.5.2
3.5.3 BrinyX/1€HHBIE DJIEKTpOMAarHUTHBIE KoJieOaHus. PezoHnanc
[lepemennsiii Tok. [IponsBoacTBo, nepenaya U NoTpediIeHUE SIEKTPUUECKOM
SHEPIUU
e cu’ LI’ cu’ LI’
+ = = X = const.
2 2 2 2
CBoiicTBa 3JEKTPOMArHUTHBIX BOJH. B3auMHas opueHTalnus BEKTOPOB B
3JEKTPOMAarHUTHON BOJIHE B BaKyyMe:
3.5.5 - -
E1lBlc
35.6 [[Ixana »1€KTPOMAarHUTHBIX BOJH. [IpuMeHEHWE HPIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 [IpsiMonuHetHOE paclpoCTpaHEHHE CBETa B OJHOPOJHOHN cpene. ToueuHblit




HCTOYHHK. .Hy‘i CBE€Ta

3aKOHbI OTPa’KEHHUs CBETA.

a=
3.6.2
alp
Ve
3.6.3 [TocTpoenue n3o00pakxeHUH B IIIIOCKOM 3epKaje
3aKOHBI IPETOMIICHHUS CBETA.
[Ipenomnenue cBera:
nqiSina = n,sinf.
AOGCOTIOTHBIN MOKA3aTeNb MPEIOMICHHUS:
3.6.4

Nasc = ;

OTHOCUTENBHBIN MMOKA3aTETh MPEITOMIICHHUS:
np 1M

nOTH -

1 V2




Xox iydeil B mpu3Me.
\"1 = \'2 . .”'1}.1 = .”'2}.2
CoOOTHOIIIEHNE YacTOT M COOTHOIIEHHE UJIMH  BOJIH IIPpU IICPEXOC

MOHOXPOMAaTHYECKOI'0 CBETA Yepe3 IT'paHully pa3jiesia IByX ONTHUYECKUX CPEN:

Hy<m My
G .
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbI yroi MOJIHOTO BHYTPEHHETO OTPasKEHUS:
, 1 np
Sinay, = =—
Nory ng
CoOuparomue 1 paccenBarolye JuH3bl. ToHKas nuH3a. DOKyCcHOE paccTosHUE
Y ONTHYECKas CUjla TOHKOW JIMH3BI:
3.6.6

D_1
F




®opmyJia TOHKOH JIMH3bL:

1 N 1 1
d f F
VYBenuueHue, 1aBaeMoe JINH30M:
h 1f1

F = —= —

H d

3.6.7
d #Tw
)
H \F
F\ h
f
k3
B ciydae pacceuBaromiei JIMH3bL:

DO=F ! 0

=F=—
D )

3.6.8

h 1fI
[=—=—1

H d




XoJI Jyda, MPOMIEAIIEro JHMH3Y HOJ HPOM3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontudeckoil ocu. IloctpoeHne n300pakeHHI TOYKM W OTpe3Ka NPSAMOH B

CO6I/IpaIOH_[I/IX " paCCCUBAKOIMNX JIMH3aX U UX CUCTEMAX

3.6.9

(DOToaHHapaT KaK ONTUYECKUH HpI/I60p. I'ma3 xak onTuueckas cucTtema

3.6.

Wntepdepennus cBera. KorepeHTHbIE HCTOUYHUKU. YCIOBUS HAONIOJICHHUS
MakCUMyMOB M MHHUMYMOB B HHTep(EpEeHLHMOHHOM KapTHMHE OT JABYX

CI/IH(baSHI)IX KOTCPCHTHBIX UCTOYHUKOB:

MAaKCIIMYMET — A=2m ; m=0+1+2

e

H

3

v
MITHIIMYMBI — it.:{2m+l_];, m=0,+t1,+2 +3___

)

3.6.11

3.6.12

Hudpaxius ceera. udpaxironHas pemeéTka. Y ciaoBue HaOM0AeHUs TIaBHbIX
MaKCHUMyMOB IIpH HOPMaJbHOM NaJCHUH MOHOXPOMAaTUYECKOTO CBETa C

JUTMHOW BOJIHBI A Ha PeIETKY ¢ neproaom d:

dsing, =mA,m=0,+/-1,+/-2,+/-3,..

Hucnepcus ceera

KBAHTOBAA ®U31KA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M




4.1.1 I'mnote3a M. Ilnanka o kBantax. ®opmyna [Tnanka: E = hv
®otonbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynece ¢potona:
_E h h
p= c ¢ A
4.1.3 ®otordpdext. Onbiter A.I'. CtoneroBa. 3akoHsl GoTodPdexTa
VYpasuenue DitHmreitHa 15 potodrddekra:
E¢0T0Ha = ABbIxo/a + Eyumax
rue,
hc
E¢0T0Ha =hv = 71
4.1.4
hc
ABmxoaa = thp = T

Kp

2
MV~ max
Evummax = 2 = elUsyy




4.2

[laBiieHue cBera.
JlaBneHue cBeTa Ha MOJIHOCTHIO OTPAXkKAIOLIY0 TOBEPXHOCTh U HA MOJHOCTHIO

TIIOTJIOIIAIOI Y0 ITOBECPXHOCTDH

OU3NKA ATOMA

43

4.2.1

HnaHeTapHa;I MOJCJIb aTOMa

422

[Tocrynatsl bopa. U3nyuenue u noryomeHre GOTOHOB MIPU MEPEX0Jie aToMa ¢
OJIHOT'O YPOBHsI SHEPI'MH Ha JIPYyroi:

hv,, = he =|E, -E

mr -
Y

™ |

423

4.3.1

JIuHeityaTble CIEKTPHI.

CrexTp ypoBHEH 3HEPruu aToMa BOJOpPOJIa:

E =

"

—13,63B
S0 o123,

b

OU3NKA ATOMHOI'O APA

Hyxnonnas moxens snpa I'eitzenOepra — MBanenko. 3apsa siapa. MaccoBoe

YUCJO Aapa. H3o0To0mbI

4.3.2

PagnoakTuBHOCTE.

Anbda-pacnan:




A A4 4
ZX—7Y+,He

bera-pacnag.

DNeKTpOHHBIN B-pacman:
A A 0 ~
7 X—= Y+ je+v,

[To3uTpouHsIi B-pacna:
A A 0= o
s X—=2 Y + je+ v,

I'amma-uznyuenue

3aKoH paJiMO0aKTUBHOTO pacnajia:
-t

433
[TycTh m — Macca paiiOaKTUBHOTO BeliecTBa. Tormaa
-t
m(t) =mgy* 2T
434 S nepubie peakuuu. JleneHue u CUHTES A1€p




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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