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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTebHOM mporpamMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke
c yu€toMm (enepanbHOl paboueil mnporpammbl Bocnutanus U KoHuenuuu
npenoaaBanus yaeOHoro mpeamMera « Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIHIX
Poccuiickoii @enepalinu, peaqu3yolnx OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpenenser o0s3aTeabHOE MPEAMETHOE COJIEpIKaHuE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEeOBATEIHLHOCTh U3YUYEHHSI TEM U Pa3/eoB
y4e0HOro mpeaMeTa ¢ Y4ETOM MEKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKKM y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEW O0O0ydaronuxcs.
[Iporpamma mo ¢usuke Aa€T MpEACTaBIEHHUE O ILENAX, COJEp)KaHuHu, OoOIIei
cTpaTerud OOy4YeHHUs, BOCHHUTAHHUA M PA3BUTUS OOyYarOIIMXCS CpeACTBaMU
yueOHoro npeamera « Ou3nka» Ha yriiyOJI€HHOM ypOBHE.

N3yuenne kypca (Gu3MKH yriIyOJIEHHOTO YPOBHS IO3BOJISIET Peai30BaTh
3a7a4 MPOPECCHOHATBHON OPHEHTAIlMHU, HANPABICHO Ha CO3/IaHUE YCIOBUU IS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYyaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaKIIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOMUMBI JUIsl TIPOJOJKEHUST O00pa3oBaHUS B
opraHuzanusx mnpodeccHoHanbHOrO O00pa3oBaHMsl 1O PA3NTHUYHBIM  (UBHKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIHATbHOCTSIM.

B nporpamme no ¢usmke onpeaenstoTes IaHupyeMble Pe3yIbTaTbl OCBOCHHUS
Kypca (uU3MKM Ha YpPOBHE CpEAHEro OoOIIero o0pa3oBaHUs: JHUYHOCTHEHIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrayOnéuHom  ypoBHe).  Hayuno-
METO/IOJIOTHYECKON OCHOBOM i pa3pabOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METanpeJMETHbIM UM MPEAMETHBIM pe3yJbTaTaM OOyYaloluXcs, OCBOMBIINX
nporpamMmy 1o (pu3uke Ha ypoBHE cpe/iHero o0iero o0pa3oBanus Ha yriayO0aEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXO/I.

[Tporpamma o (pu3uKe BKITFOYACT:

IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOCHHUA Kypca (DU3UKH Ha YIIIyOJIEHHOM YpPOBHE,
B TOM YHCIIe IPeIMETHBIC PE3YyIbTaThl IO TOJaM 00yUYEHUS;

coziepkanue yaeOHoro npeamera « Pu3nka» mo rogam o0ydeHHs..

[IporpaMmma 1o ¢Qu3uKke HMeeT NPUMEPHBIM XapakTep U MOXET ObITh
UCTIOJIb30BaHa YUUTEAMHU (PU3HUKH JIJISI COCTABJICHUS CBOMX PabOvHX Mporpamm.

[IporpamMma 1o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIUATUBY yUUTENIEH U
MPENIOCTaBISAET BO3MOXHOCTH [UISl peaju3allMi  Pa3IMYHBIX METOJIUYECKHUX
MOJIXOJJOB K TMpEmoAaBaHUi0 (U3UKK Ha YTIIyOJEHHOM YpOBHE MpPH YCIOBHH
COXpaHEeHHs 00s3aTeTFHON YaCTH COAECPIKaHUS Kypca.



®duzuka kKak Hayka o HauOosiee OOIIMX 3aKOHaxX MPUPOJbI, BBICTyIas B
KauecTBe y4eOHOro MmpejaMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpy:xaroniemM Mupe. LIIKoabHbIN Kypce (PU3UKH — CHCTEMOOOPa3yIOIIHiA
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (hPU3MUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHHUM, H3y4yaeMbIX XUMHUEH, Ouoioruew,
dbuszmyeckoir reorpadueit u actpoHomued. Vcmosb3oBaHME W aKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU ONpENeNuIo XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cpepe FIHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA,
MOJTyYEHHUs] HOBBIX MaTEpUajoB C 3aJaHHBIMU CBoicTBamu. M3yueHue ¢uznku
BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA
oOyuaromierocsi, B GOpMHUpPOBaHUE YMEHUN MPUMEHSATh HAYYHbI METO]l O3HAHUS
IIPU BBIMOJIHEHUU UMU YUYE€OHBIX UCCIIETOBAHMM.

B ocHOBY Kypca pu3HMKN Ha YpOBHE CpEeIHEr0 00IIero o0pa3oBaHus MOJI0KEH
pPSA UIIEH, KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOECHHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKO, TaK U COBPEMEHHOMN (DU3UKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (HU3HKU
o0benMHEH BOKpYr (¢u3nueckux Teopuid. Benymwum B Kypce sBisercs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
ToJe.

Hoea zymanumapuzayuu. EE peanusanus TpEeaonaracT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUEeCKOM HayKH, OCMBICICHHE CBS3U Pa3BUTHS
($u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMU
U DKOJIOTHYECKUMU TTpoOIeMamu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢buszuku yriyOoaéHHOTO ypOBHS
MPEANOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTUYECKHUX
IIPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpum 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MpPEACTaBICHUI U COBPEMEHHBIE TEXHUYECKHE YCTpPOWCTBA, U
TEXHOJIOTUH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHUS SJIEMEHTOB
COJIeprKaHUs, HOCBSIIEHHBIX KOJIOIMUECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a Takke 0O0CyXAeHHUs MpobdieM
PalMOHAIBHOTO MPUPOJIONIOIB30BaHUS U SKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHne conepkaHusi MporpaMMBbl 1O (PU3HKE JOKHO OBITH MOCTPOCHO Ha
NPUHILIMIIAX CUCTEMHO-JIEATENBbHOCTHOTO noaxoaa. g pusuku peanuzanus 3TUX
MPUHIIMTIOB 0a3UpyeTCsl Ha UCIOJIb30BAaHUU CAMOCTOSITEIBHOTO IKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHicTByomero (akropa ydeOHoro mporecca. Jmas yriayO6aéHHOro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIBHOIO YYEHHYECKOrO0 JKCIEPUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YYEHMUYECKHE OMNBITHl NPHU H3YYEHUU HOBOIO
Matepuana, 1abopatopHbie paboThl U pabOTHI MpakThKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3auuy pU3nYecKoro NpakTukyma. B nepBom ciydae npakTuKym
npoBoauTcs 6o B koHIe 10 m 11 kmaccos, b0 mociie EepBOro M BTOPOTO
MOJIYTOJIUN B Ka)XJOM U3 ATUX KJIaccoB. BTopoit crocob — 310 uHTErpaus padot
MPaKTUKyMa B CUCTEMY JabOpaTOpHBIX padOT, KOTOpPbIE MPOBOASTCS B IpoOIecce
u3ydyeHus: paszzaena (temsl). [Ipu 3TOM mox paboTamu MpakTUKyMa MOHUMAETCS
CaMOCTOAATEJIBHOE ~ HMCCJIEOBAHUE, KOTOPOE IMPOBOJUTCA IO PYKOBOJACTBY
CBEPHYTOr0, 0000IMEHHOTO BH1a O€3 MOMIAroBO MHCTPYKIIHH.

B nporpamme 1o (¢u3Mke cucTEMa YYEHHYECKOTO JKCIEPHUMEHTA,
7a060paTOpPHBIX padOT W MPaKTHKyMma MPEACTAaBICHA €AUHBIM TepedyHeM. Bribop
TEMaTUKHU JJIS 3TUX BHUJIOB YYEHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISETCS
y4aCTHHKaMU 00pa30BaTeIbHOr0 MPOIEcca UCXOAs U3 0COOCHHOCTEN MOYPOYHOTrO
IUTAHUPOBAHMUSI W OCHalleHusa KaOuHera ¢usuku. Ilpu 3TOoM oOecneunBaercs
OBNIQZICHHE OOYYAlOUIMMHCS YMEHHUSMU [POBOJUTH TNPAMBIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH M IOCTAaHOBKY
OTIBITOB TIO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAeNSeTcs PeIIeHHIO pAaCUETHBIX M KAUECTBEHHBIX 3aj1ay.
[Tpu 3TOM 1J1s1 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBJIIFOTCS 3a/1a4y € SIBHO 33JaHHOM
U HESBHO 3aJIaHHOM (PU3NYECKON MOJIeNbI0, TO3BOJIAIONINE IPUMEHITh U3yUECHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOT0 pasliesia Kypca, TaKk U UHTErpupys
NPUMEHEHUE 3HAHUW U3 Pa3HbIX pa3/ienoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHdsd Ha OObSICHEHHE/NMpeICKa3aHue MPOTeKaHusi (HUIUYECKUX
SIBJICHUI ¥ TIPOIIECCOB B OKPYIKAIOIICH KU3HU, TPEOYIomme BbiOOpa (HU3NIECKOM
MOJIEJH JUIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ T1peboBanusimu DPIOC COO k wmarepuasbHO-
TEXHUYECKOMY OOECIEUYeHHI0 y4eOHOro Ipoiiecca Kypc (Pu3uMku yriayOnaeHHOTO
YPOBHSI Ha YPOBHE CpeIHEr0 00I1ero o0pa3oBaHusl IOHKEH U3ydaThCsl B YCIOBHUAX
npeaMeTHoro kabuHera. B kaOuHere (U3MKM JOMKHO OBITH HEOOXOIUMOE
nabopaTtopHoe OOOpYyIOBaHUE JJIsi BBINOJHEHHsS YKa3aHHBIX B IporpaMMe II0
(bu3HKe yUEHUYECKUX OIBITOB, Ja00paTOPHBIX PabOT U pabOT MPaKTUKyMa, a TAKKE
JEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JlemoHCTpanimoHHOE 00OpyaoBaHuE (opMUpYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B IporpaMMe 1Mo (U3HKE KIIOUYEBbIX JEMOHCTpaluil i
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBICGHUA MW  MPOIECCOB, OMIIUPUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHECHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YYEHUYECKUX MPAKTHUYECKUX pabdoT
dbopmHpyeTCs B BHJIE€ TEMAaTUYECKHX KOMIUIEKTOB M OOECHEYMBAETCS B pacuére



OJTHOTO KOMILJIEKTa Ha JABYX OOydJaromuxcs. TeMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU TIENSAMU W3y4YeHUs (PU3UKU B 00mIEeM OOpa3oBaHUU SIBIISTFOTCS:

dbopMupoBaHUEe HHTEpeca W CTPEMJICHUS OOydYalmMXCi K HAYYHOMY
W3YUYCHHUIO TIPUPOJIBI, Ppa3BUTHE HUX HHTEIUICKTyaJdbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUH O HAYYHOM METOJIe MO3HAHUSI U (HOPMHPOBAHUE
WCCJIEIOBATEILCKOTO OTHOMICHUS K OKPYXKAIOIUM SIBIICHUSIM;

dbopMHpoBaHrE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHS OCHOB
CTpOEHUS MaTepuu U QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHrUe YMEHUN OOBSCHSITH SIBJICHUS C UCIOIB30BaHUEM (DU3NUECKUX
3HAHWHA W HAYYHBIX JOKA3aTeIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pONM (PU3UKU I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX chepax Oyymiei
popecCHOHABHON  ACATCIBPHOCTH, CBSI3aHHBIX C (U3MKOW, TIOATOTOBKA K
JTanbHEHIIeMy 00YUYEHUIO B 5TOM HAlPABJICHHH.

JlocTikeHne STUX TIeNield 00eCTICUMBACTCSl PEIICHUEM CIEAYIONNX 3a/1a4d B
mporiecce 3ydeHus Kypca (GU3UKH Ha YPOBHE CpeIHEro o011ero oopa3oBaHus:

PUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (HPU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAsd  MEXaHWKY,  MOJEKYSIpHYIO  (QU3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY W DJIEMEHTHI aCTPOPU3HKH;

dbopMHUpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUCCKUE 3HAHUS TSI OOBSICHEHUS
bu3nuecKkux SIBJICHUN B MPUPOJE W JUIsl TPHUHATHS MPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM KU3HH;

OCBOCHHE CITOCOOOB PEIICHUS Pa3TUIHBIX 33/1a4 C IBHO 3a/IaHHON (PU3HYECKON
MOJIENIBIO0, 3a/ad, MOAPa3yMEBAOIINX CAMOCTOSTEIBHOE CO3/IaHue (U3UIECCKOU
MOJICNIA, AJCKBAaTHOW YCJOBHSIM 3a/Jauyd, B TOM 4YHCJE 3aJad WHKEHEPHOTO
XapakTepa;

NMOHMMaHue (U3NYECKUX OCHOB M TIPUHIIMIIOB JEHCTBHUS TEXHUYCCKUX
YCTPOWCTB U TEXHOJOTUYECKHUX MTPOIIECCOB, UX BIMSHUS Ha OKPYXKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMHA CaMOCTOSTEIBHOTO IJIAHUPOBAHUS W TPOBEICHUS
bu3NUeCKMX OKCIMEPUMEHTOB, aHalIW3a W HMHTEpPIpeTanuu UH(opMaIuu,
OTpeIeSICHUs TOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

CO37IaHUE YCJIOBUH IS PAa3BUTHS YMEHHUU MPOCKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BUTHE UHTEpeca K cepam npodeccoHambHON NesATeIbHOCTH, CBA3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ tpeboBanmsimu DPI'OC COO yrayOnéHHBIM ypOBEHBb
u3yueHus: yueOHoro nmnpeaMera «®Puszukay Ha YpOBHE CpeaHEro OOIIero
oOpa3oBaHus BBIOMpaETCs OOYyYAIOIIUMUCA, I[UIAHUPYIOIIMMH TPOJOJIKEHUE
00pa30BaHuUs 10 CHEIUATHHOCTIM (PU3UKO-TEXHUIECKOTO TTPODHIIA.

Ha uzyuenue gusuku (yriayOaEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipemymaraemerii B mporpamMme 1o (¢GU3NKE TEPEUYeHb JTa0OpPaTOPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBHIOOD
poBeeHHusT J1abOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
O0COOCHHOCTEM 00yJaroIuXC.



COJEPXAHME OBYYEHUA
10 KIIACC

Paznen 1. HayuHblii MeTO NO3HAHUSA PUPOABI.

®duszuka — pyHIaMeHTalbHasg HayKa o npupoje. HayuHslii MeTo/; mo3HaHus U
METO/IbI KCCIICIOBaHUS (PU3UUECKUX SIBJICHUM.

DKCHEepUMEHT U Teopusi B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE.

CnocoObl u3MepeHust (U3MYECKUX BEJIWYMH (aHAJIOroBble U IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemnocTyt  w3MepeHuit  Qu3nyeckux BeauMuWH  (aOCONIOTHASsT U
OTHOCHUTEJIbHAS).

MonaenupoBanue (U3MYECKUX SBJICHUM U MPOIECCOB (MaTepuagbHasl TOYKA,
a0COJIFOTHO TBEPJIOE TENO, UeaTbHas KUIKOCTb, UCANIbHBIN ra3, TOUCUHBIHN 3apsiy).
['unores3a. @u3nyecKnii 3aKOH, TPAHULIBI €70 TPUMEHUMOCTH. PU3nUecKas TEOpHs.

Pons u Mecro ¢uszuku B (HOPMHUPOBAHUM COBPEMEHHOW HAyYHOM KapTHHBI
MHUpa, B MPAKTUYECKON JIEATCIBHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnsie pabomot, npaKmukKym.

N3MepeHue cuibl TOKA U HAPSIKEHUS B 1IEMH TOCTOSIHHOTO TOKA MPU IMTOMOIIN
aHAJIOTOBBIX M MU(PPOBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopartopueit o Qusuke. [Ipumepsr usmepeHus
(bU3HYEeCKUX BEIIMYMH MIPU MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHIKECHHS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a7ja4l MEXaHUKH.

Panunyc-BexkTop MarepuanbHOW TOYKH, €r0 MPOEKIIMM Ha OCH CHUCTEMBI
koopauHat. Tpaekropus.

[lepemernienue, CKOpoCTh (CpedaHss CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHUE MaTepUalibHOW TOYKH, MX NPOCKUHWHU HA OCH CHUCTEMbI KOOPAHMHAT.
CrnoxeHue nepeMeneHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE. 3aBUCUMOCTh
KOOPAUHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTE€pUaIbHOM TOUYKU OT BPEMEHU U HX
rpaduKH.

CBoOonHoe maneHue. YcCkopeHue cBOOOAHOTO majeHus. [IBukeHue Tena,
OpOIIEHHOT0 TIOJ] YIJIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH U
YCKOpPEHUSI MaTEpUaAIbHON TOUKU OT BPEMEHU U UX TpaduKH.



KpuBonuneiiHoe  nBuxkeHue. JIBykeHHME  MaTEepUalbHOM  TOYKM MO
OKPY>KHOCTH. YTJOBasg M JIMHEWHasi ckopocTh. Ilepuon m yactora oOparieHus.
[leHTpocTpeMuTeabHOE (HOPMAJIBHOE), KacaTelbHOE (TAHT€HLUAIBHOE) U MOJIHOE
YCKOPEHHE MaTepUaJIbHON TOUKH.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIHUIOMETP,
JBUYKEHUE CHAPSI0B, LIEITHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITIEpEJauH, CKOPOCTHBIE
JTUQDTHL.

Jemoncmpayuu.

Mopaenb cucTeEMBI OTCUETA, WIUTIOCTpALUs KHHEMAaTUYECKUX XapaKTEPUCTUK
JBUKCHMSL.

CrniocoObl uccliieIoBaHus ABMKCHU.

NnnrocTpanus npeaenbHoro nepexoa i U3MEpeHe MTHOBEHHON CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaGmronenne ABmkeHus Teia, OpPOLIEHHOTO MOJ YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

Harmpasnenue ckopocTu npy ABHKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue IyTeH, TPAEKTOPUI, CKOPOCTEN JIBUKEHUS OJTHOTO U TOTO XKE Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomaol, RPAKMUKYM.

N3yyeHue HEpaBHOMEPHOTO JIBMXKEHHS C LENbIO ONPEJETICHUs] MTHOBEHHON
CKOPOCTH.

N3mepenne yCcKOpeHHUs MpU NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH HYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHusi  (PEKOMEHJI0BAHO
UCIIOJIb30BaHue U POBOI TabopaTopun).

N3yueHue nBHKEHHS Tena, OPOIIEHHOr0 TOPU30HTaNbHO. [[poBepka runoressl
O MpsMOM NPONOPLMOHAIBHON 3aBUCUMOCTH MEXKJy HNAJIBHOCTBIO TNOJIETA U
HayaJbHON CKOPOCTBIO TEJIA.

N3ydenne IBHXKEHUS Tela IO OKPYXKHOCTM C IIOCTOSSHHOM MO MOZYJIIO
CKOPOCTBIO.

WccnepoBanue 3aBUCMMOCTH IEpUoOAa OOpalIeHUs] KOHUYECKOTO MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



Ilepbiii 3akoH Hprorona. MHepuumanbHble cucteMbl OTcuéra. [IpuHIMIT
otHocutenbHOCTH [anunes. HewmHeprmanbHble CUCTEMBI OTCU€Ta (OmpeseseHue,
IPUMEPBHI).

Macca Tena. Cuna. [IpuHuun cyneprno3uiuy Cui.

Bropoii 3akoH HproTOHA 1151 MaTepUAIIbHOM TOUKH.

Tpetuii 3akoH HproTOHA 111 MATEPUATBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUSA. OJKBHUBAJIEHTHOCTh T'PABUTALMOHHON W
VHEPTHON MacCBhl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TAJACHHS OT BBICOTHI
Ha/Jl TIOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckoil MUPOTHL. JIBHMKEeHHE
HeOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttenma, aBmxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIbKEHHS U CUJIa TPEHUS TTOKOSI.
Koadhumment tpenus. Cuna conpoTUBIECHUS TIPH ABUKEHUU TeJa B )KUIKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKECHMUS.

Hasnenue. ['mapocraTuueckoe AapieHue. Cuiia Apxumena.

TexHndeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: MOIIINUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpauuu.

HaGnronenue aBm>XeHUs Tl B UHEPIIMATIbHBIX U HEMHEPIIMAIBHBIX CHCTEMAaX
OTCYETA.

[IpUHIUIT OTHOCUTEIBHOCTH.

Kayenue AByx HUWIMHAPOB WM IIAPOB PAa3HOW MACChl C OJAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHME  paBHOACUCTBYIONIEH  NPWIOKEHHBIX K TEIy CHI  C
MIPOU3BEACHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLUUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOSHUKAIONIUX B PE3YJIbTATE B3aUMOJICUCTBUS TE.

N3mepenune macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM OABEME U TaJICHUMN.

LlenTpoOEKHBIE MEXAaHU3MBI.

CpaBHEHUE CUJI TPEHUS TTOKOS, KAUEHHS U CKOJIbKEHUSL.

Yuenuueckuii s3xcnepumenm, nabopamopusie padbomot, nPAKMUKYM.

N3mepeHue paBHOICUCTBYIOIIEH CHUIT TPU JBMKEHUHU OpycKa 10 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TUMOTE3BI O HE3aBUCMMOCTH BPEMEHHU JBIKEHUS OpycKa II0
HAKJIOHHOM IJTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnemoBanue 3aBUCHUMOCTH CHIJI YIIPYTOCTH, BOSHUKAIOUINX B MPYXKUHE U
PE3MHOBOM 00pa3siie, OT X Jeopmariuu.

N3ydeHne qBUKCHHSI CHCTEMBI T€JI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3
NErKuii OJIOK.

N3mepenne kordduimenTa TpeHUs Mo BENWYUHE YTI0BOro KoddduimenTa
3aBucUMOCTH Fp(N).

UccnenoBanue npmxeHus Opycka 1o HaKJIOHHOM TUIOCKOCTH € IEPEMEHHBIM
K03 PUITMEHTOM TPEHUSI.

N3yueHne nBuKEHUS Ipy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpAOe Teno. [locTymarenbHOoe M BpallaTelbHOE JBHXKCHUE
TBEpIOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaileHus. [lmedo cuibl.
CnoxeHue ChJl, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOTO TEIA.

VYcroitunBoe, HEyCTOMYHBOE, 0€3pa3TnIHOEC PABHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: KPOHIUTEUH,
CTPOUTEIIbHBIN KPaH, pelIETYaThle KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBusi paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nadopamopnusie pabomaol, RPAKMUKYM.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOrO TENA, HMEIOLIETO OCh
BpalICHUS.

KoncTpynpoBanue KpOHIITEITHOB U PaCYET CUJT YIIPYTOCTH.

N3yyenne ycTOWYUBOCTH TBEPAOTO TENA, UMEIOLIEr0 IUIOIA b OIIOPBL.

Tema 4. 3akonwvl coxpanenus é mexanuxe.

Nmnynsc MaTepuanbHOM TOUKH, CUCTEMBI MAaTEPUATIBHBIX TOUEK. L[eHTp macc
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUU LIEHTpa Macc.

Nmnynec crstbl 1 B”3MEHEHHUE UMITYJIbCA TEIIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT nMIyJibca MaTtepuaibHOl TOUkH. [IpencraBineHue o coXpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mnepemelieHud. ['paduueckoe
MIPEICTaBICHUE PAOOTHI CHIIHI.

MOIIHOCTH CUIIBL.

Kunernueckass sHepruss matepuaibHON TOYKU. TeopeMa 00 H3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOYKH.



[loreHuManbHple W HENOTEHUHAIbHBbIE CWIbl. [lOoTeHIManbHAs SHEPrusl.
[ToTennmanbHas 3Heprust ynpyro neopmupoBaHHON NpykuHbl. [loTeHunanbHas
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTALlMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B T'PAaBUTALIMOHHOM II0JI€ OJHOPOJHOrO Mmapa (BHyTpM M BHe 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.

CBsi3b pabOThI HEMMOTEHIIMATBHBIX CHJI C ©3BMEHEHUEM MEXaHUYECKON SHEepruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YJHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHeHue bepHyId 7 WICAUIBHOM KUJIKOCTHM KaK CIIEJICTBUE 3aKOHA
COXPAHEHMS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKCHUE PAKET,
BOAOMET, KOTIEP, MPY>KUHHBIN MTUCTOJIET, TUPOCKOII, (PUTypHOE KaTaHUE HAa KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3mepenne MOITHOCTH CHJIBL.

N3meHenue 3Heprum Tea npy COBEPILICHUN PadOTHI.

B3anmHble npeBpallieHUs] KWHETHYECKONM W MOTEHIHAIBHOW SHEPrUi MpH
JNEWCTBUU HA TEJIO CUJIBI TSYKECTH M CHIIBI yIIPYTOCTH.

CoxpaHeHue SHEepPIruu Mpyu CBOOOHOM MaJICHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomot, npaKmukKym.

N3Mepenne nMiysnbca Teiaa no TOpMO3HOMY IMYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIEIH DJIEKTPOMOOWIISE M MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBI.

UccnenoBanne coxpaHeHUs UMITYJIbCA MTPU YIIPYTOM B3aUMO/JICUCTBUMU.

N3mepenre KNHETHYECKON SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUsI TOTEHIIMAIIbHON YHEPTUU MPYKUHBI ¢ PabOTOMN CHUJIIBI
TpEeHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPHU ABUKEHUU Tejla MO HAKIOHHON
IJIOCKOCTH.

Pa3znes 3. Mosiekysipaasi Gu3snka 4 TepMOAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OcCHOBHbIE TMOJOXEHUS MOJEKYyJIsipHO-KuHeTnyeckon teopun (MKT), wux
onbITHOE 000cHOBaHuE. J(uddy3us. bpoyHOBCKOe ABMKEHME. XapaKTep NBUKEHUS
Y B3aMMOJECHCTBUSA YacTHUIl BelecTBa. Moaenu CTpOeHHUsl ra3oB, XKHUJIKOCTEU U
TBEPABIX TN U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE JTHUX



mozened. Macca u  pasmepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[ToctrostnHast ABorajipo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ um3mepeHus. Illkana
temneparyp Llenbcus.

Mopens uaeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKON TEOPUH: YACTHUIIBI
rasa ABWXKYTCSl XaOTUYECKU U HE B3aUMOJIEMCTBYIOT IPYT C AIPYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenneneeBa—Kamnelipona. AOcomoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon [dansTona. M3ompouecch B
UJCaIbHOM Tra3e C T[OCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOLIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p  MEXIy JaBI€HHUEM UM  CpedHEH KUHETUYECKOW JHepruei
MOCTYIATEILHOTO TEIJIOBOTO JIBXKEHUSI MOJIEKYJl HACAIbHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH HI€aTbHOTO T'a3a).

CBs13b a0CONIOTHOM TeMIEepaTypbl TEPMOJIUHAMHYECKON CUCTEMBI CO CpeTHEN
KMHETHYECKOW SHEPTUEN MOCTYIATEILHOTO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: TEPMOMETD,
OapomeTp, MoyyeHue HaHOMaTepUaoB.

Jlemoncmpayuu.

Mopenu IB>KEHUS 4aCTUL BEIECTBA.

Monens OpOyHOBCKOTO ABUKEHHS.

Buneopoinuk ¢ 3anMchio peanbHOro OpOyHOBCKOTO JIBUKEHHUS.

Juddys3us xuakocTei.

Mopaens onbiTa LTepHa.

[IputskeHue MOJEKYI.

Moenu KpUCTAUTMYECKUX PEUIETOK.

Ha6ntoienue u uccienoBaHue n30MpoLecCcoB.

Yuenuueckuit 3xcnepumenm, nadopamopmusie padbomol, npaKMUKyMm.

HccnenoBanue nmporecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECHS IIpU
TEII000MEHE MEXKITY TOPSUYEil U XOJIOAHOU BOJOM.

N3yyeHne H30TEPMHUUECKOrO Tpouecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
rdpoBoii 1abopatopun).

N3ydenue n30XopHOTO Ipolecca.

N3yuenue nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbol.

Tepmonunamuueckass (TJ]) cuctema. 3amaHue BHEIIHUX YCJIOBHH s
TEPMOJMHAMHMYECKON CUCTEMBI. BHEIIHNE U BHYTpEHHME mapaMmeTpsl. [lapamerpol
TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEITHUE 3HAUEHHUSI BEJIMUMH, ONUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PENAKCALIMS
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PAaBHOBECHIO.

Mopgens wuaeanbHOr0 raza B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHEe MenpaeneeBa—KiraneiipoHa U BbIpaXEHUE Uil BHYTPEHHEW DHEPIUH.
YcnoBuss TPpUMEHUMOCTH 3TOW MOJIENIM: HU3Kasi KOHLUEHTPAUUs 4YacTHUll, BEICOKHE
TeMIeparypbl. BelpaxkeHue 11 BHYTPEHHEN SHEPTUM OJHOATOMHOIO MEAIBHOTO
rasa.

KBa3ucratnueckue u HeCTaTUYECKHUE MPOLIECCHI.

DneMmeHTapHasi pabota B TepmMoanHamMuke. Berurcienue paboTel 1o rpaduky
npouecca Ha pV-auarpaMmme.

Teronepenaya  kak  cnoco0  M3MEHEHHsS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHUYECKON  cuUCcTeMbl 0e3  coBepiieHus paboTel. KouBekuus,
TEILIONPOBOHOCTb, U3TyUYCHHE.

KomnuectBo Ttemnorsl. TemmoéMKocTs Tena. YaenpbHas UM MOJSpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUMe Maiiepa. YenbHas TEIUIOTa CTOpPaHUS
toruinBa. Pacuér kommuecTBa TEIJIOTHI mpu Teruionepenade. llonstue 006
ananabaTHOM Tpolecce.

[TepBeb1ii 3aK0H TepMOIUHAMUKA. BHYTpeHHsIs sHeprusa. KoinuecTBo TemnoTsl
u paboTa Kak Mephl W3MEHEHUS BHYTPEHHEH OJHEPruu TEPMOJIWHAMHYCCKOU
CUCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMUKH ISl PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJAUHAMUYECKON CHUCTEMbI MPOXOJIUT €AUHCTBEHHAS
aaunabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopo#i 3aK0H TEpMOAMHAMHUKY /111 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOKHO
nepeaaTh TeIJIOTy OT 0oJiee XOI0HOro TeNna K 6oJiee HarpeToMy 0e3 KOMIeHCAaluu
(Knaysuyc). HeobpaTuMoCTh IpUPOIHBIX MPOIECCOB.

[Tpunuune! gectus TemioBsix MamuH. KITJI.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE ACIIEKThI MCIOJIb30BAHUA TEIUIOBBIX JBUraTenei. TemnoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEP, AW3EIbHBIM W KapOIOpaTOpHBIM [BUraTeNH, MapoBas TypOHHa,
MOJy4YEHUE CBEPXHU3KUX TEMIEpATyp, YTHUIM3AlHUsS «TEIJIOBBIX» OTXOJIOB C
MCIOJIb30BAaHUEM TEIJIOBOT0 HACOCA, YTUIM3alKsd OMOOPraHUYECKOTO TOTUIMBA IS
BBIPA0OTKHU «TEIJIOBOI U 3JIEKTPOIHEPTHUU.

Jemoncmpayuu.

N3meHeHue TeMnepaTyphl pu aauadaTUYeCKOM paclIupeHUN.

Bo3aymsoe orauso.

CpaBHeHUE yIeTbHBIX TEIUIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUS BHYTPEHHEH SHEPTHUU.

HccnenoBanue anuadbaTHOro mpoiiecca.

KomnbroTepHbie MOIEIM TETJIOBBIX IBUTATENICH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomot, npaKmMuKym.

N3mepenne yaenpbHON TEIIIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agnabaTHOTO MpoIiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEKMOJEKYJISIPHOTO B3aMMOACHCTBUA H
TEMIIEPATyPbl KUTIIEHUS KUJKOCTEH.

Tema 3. Azpecamnwie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[Tapoobpa3zoBanue u koHaAeHCalus. Micnapenue u kunenue. Y nejbHas TeIioTa
napooOpa3oBaHusl.

Haceimiennsle W HeHachllleHHbIE napbl. KadecTBeHHas 3aBUCUMOCTh
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTyphl, KX HE3aBUCUMOCTh
0T 00BEMa HACBIIIEHHOTO MMapa. 3aBUCUMOCTb TeMIIEpaTypbl KUTIEHUS OT JIaBJICHUS
B JKHJKOCTH.

Braxxnocts Bo3gayxa. AOCONIIOTHAS U OTHOCUTENIbHAS BIAKHOCTb.

Tsépmoe Teno. Kpucramnmuyeckue u amopubie Tena. AHU3OTPONUS CBOWCTB
kpuctamioB. Il1aBaeHne W KpuUCTAUIM3alMsA. YJIelbHAs TEIJIOTa IUIABJICHMUS.
CyOmmmartusi.

Hedopmanuu TBEpIOTO Tena. Pactskenue u cxarue. Capur. Moayns FOnra.
[Ipenen ynpyrux aeopmariuii.

TermnoBoe paclimpeHue XKUAKOCTEH M TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacmpenre. AHTapMOHHM3M TEIUIOBBIX KOJeOaHWH YaCTHII BEIECTBA KaK MIPUIMHA
TEIJIOBOT'O paclIvpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[Ipeo6pazoBanue 2HEprUn B (ha30BBIX IMEpexogax.

VYpaBHEeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTspkeHUE. Kor(phuIMEHT MOBEPXHOCTHOTO HATSKECHMUS.
Kamumnsipasie siBiieHus. JlaBiieHre moa HCKPUBIEHHOW MOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlannaca.

TexHuyeckne YCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI:  KHUIKHUE
KPUCTAJIJIbl, COBPEMEHHBIE MaTEPHUAJIBI.

Jemoncmpayuu.

TerioBoe pacmmpeHue.

CBolicTBa HACHIIEHHBIX MMAPOB.

Kunenue. Kunenne npu moHM>KEHHOM JABJICHUMU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITEI ¢ MBUTLHBIMH TNIEHKAMHU.

CMauuBaHHE.



KanunnspHsie siBieHUs.

Monenn HEHbIOTOHOBCKOM AKUJKOCTH.

CnocoObl U3MEpEeHUs BIaKHOCTHU.

Hccnenopanue HarpeBaHus U IUIABIEHUS KPUCTAININYECKOTO BELIECTBA.

Buner nedopmarimii.

Habmronenue mansix aedopMariuid.

Yuenuueckuit s3xcnepumenm, nabopamopnsie padbomot, npaKmukKym.

N3ydenune 3akOHOMEPHOCTEN UCITAPEHHUS] KUIKOCTEMN.

H3mepenue yebHON TEIIOTHI IUIABIICHUS JIbJA.

N3ydenune cBOMCTB HACHIIEHHBIX M1apPOB.

N3mepenne abCoONMOTHON BIQXHOCTH BO3JyXa M OIIEHKAa MacChl MapoB B
IIOMELICHUHU.

N3mepenune kordpuimenTa noBEpXHOCTHOTO HATSIHKEHUSI.

Nsmepenne monyns FOnra.

UccnenoBanme 3aBucuMOCTH  nedopmaiiud  pe3uHOBOTO  oOpas3ia  oT
MIPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiiekTpoAMHAMHUKA.

Tema 1. Dnekmpuueckoe none.

OneKkTpu3aums Ten W €€ MPOSBICHUA. OJEKTpUYecKud 3apsa. [IBa Buma
IEKTPUYECKUX 3apsnoB. [IpOBOIHWKM, IUANEKTPUKA W IOJYIPOBOJHUKH.
DneMeHTapHbIN dJIEKTPUUIECKUN 3apsil. 3AKOH COXPAaHEHHUS JIEKTPUYECKOTO 3aps/a.

B3aumopneiicteue  3apsnoB.  Toueunble  3apsaapl. 3akoH — Kynona.

DiekTpuuecKkoe nose. Ero neicTere Ha 3JIEKTPUUECKHAE 3apsSbl.

Hamnpsoxénnocts  anektpudeckoro  mnosst.  IIpoOueiii  3apan.  Jlunum
HaANPsHKEHHOCTH 3JEKTPUUECKOro NoJist. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh JJIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHUHAIOB U
HanpspbkeHue. lloTeHuumanbHass SHEprust 3apsga B DJIEKTPOCTATHYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPS)KEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMAIOB JUISl 3JIEKTPOCTaTUYECKOro Mojis (Kak OJHOPOJHOIO, TaK H
HEOTHOPOJIHOTO).

[IpyrHIMT CyTIEpIIO3UIUY SIIEKTPUUYECKHUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apsikeHHOM cdepsnl. [loie
PaBHOMEPHO 3apsKEHHOro mo o0bémy mapa. [lone paBHOMEpPHO 3apsKEHHOMN
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUN HanpsLDKEHHOCTH JTHX IOJIEH U
DKBUITOTEHLIUAJIBHBIX ITOBEPXHOCTEMN.

[IpoBOAHUKH B 2JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPSIOB.

JIudnexTpuku B AIEKTPOCTATUYECKOM  IIOJIE. Jlusnexktpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonpencaTop. D1meKTpOEMKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOPA.

[TapannensHOE coeqnHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCATOopa.

JIBM>KEHME 3apsSyKEHHOM YaCTULIBI B OJJTHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHU4ecKue YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: BIJIEKTPOCKOIL,
AJIIEKTPOMETpP, DJIEKTPOCTATUYECKash 3alluTa, 3a3eMJICHHUE AJIEKTPOIPUOOPOB,
KOHJICHCATOpHI, reHeparop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M IPUHLIMI IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JIE ABYX 3apSKEHHBIX MJIACTHH.

Mognens anekTpocraruueckoro reuepartopa (Ban ne I'paada).

[IpoBOJHUKM B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTaTUYECKAs 3aIUTA.

YCTpOUCTBO U IENCTBUE KOHIEHCATOPA ITOCTOSSHHOM U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUJIOMIAau
MJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 31EKTPUUECKOro MOJIs 3apsHKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit akcnepumenm, nabopamopnwie pabomot, npaKmukKym.

OrneHka cujl B3aUMOJICUCTBUS 3apsKEHHBIX TEJL.

Habnronenue npeBpalieHust SJHEPTUM 3apsXKEHHOTO KOHJIEHCATOpa B DHEPTUIO
W3JIy4YEHUs CBETOAMO/IA.

N3yyenne nporekanus TOKA B LIENU, COAEPKALLECH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIUAJIOB (HanmpsHKEeHUsT ) npu
MOCJIE0BATEILHOM COEAMHEHUN KOHACHCATOPOB.

Uccnenosanue paspsiia KOHASHCATOPA YEPES PEIUCTOP.

Tema 2. Ilocmosannuwlii 31eKmpuyeckuill mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKAa. MCTOYHMKH
toka. Hanpsoxenne U u DIC E.

3akoH OMa Jj1s1 y4acTKa ISTIH.

DIIEKTPUYECKOE COMPOTUBIICHUE. 3ABUCUMOCTb COIIPOTUBJIEHUSI OJHOPOIHOTO
MPOBOJHUKA OT €ro [JWHbI M IUIOIIAAW IONEPEYHOTO CEYECHUsS. Y ACIIbHOE
COMNPOTUBJICHUE BEIIECTRA.

[TocnenoBaTenpbHOE, MapalIENbHOE, CMEIIAHHOE COCAMHEHHUE MPOBOJHUKOB.
Pacuét pa3zBeTBiEHHBIX dnekTpuyeckux meneil. [IpaBuna Kupxroda.



Pa6ora anekTpuyeckoro Toka. 3akoH [[xoyns—JIeHma.

MOUIHOCTh 3JIEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIIEIsE€Mas Ha
pe3ucrope.

OJ1C v BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3akoH OMa JIJisi TTOJTHOM
(3aMKHYTO#1) 3JIeKTpUYecKOM 1enu. MoOIMHOCTh HCTOYHMKA ToKa. KopoTkoe
3aMbIKaHHE.

KonpnencaTop B ienu OCTOSIHHOTO TOKA.

TexHUUecKHe yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK IJIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3MepeHune cuiibl TOKa U HAIPSKEHHUSL.

Hccnenoanne 3aBUCMMOCTH CHJIBI TOKa OT HAIpPSKEHUS NI PE3UCTOPA,
JaMIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS LUUIMHAPUYECKUX MPOBOJHHUKOB OT JITMHBI,
IUIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTHUBIICHHUS IIPY TOCTOSTHHOM
HaIPSKEHUU.

[Ipssimoe n3mepenne DIC. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO JJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco6sl coeruHenns uCTOUHUKOB Toka, DJ1C OGarapei.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit axcnepumenm, nabopamopnsie pabomot, npaKmukKym.

HccnenoBanne cMENIAaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue y1eapHOro COPOTUBIICHHS TPOBOAHHUKOB.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsDKEHUS JJIsl  JIAMIIbl
HaKaJIMBaHUS.

YBenuuenue npejesna u3MepeHus: ammepmeTpa (BoJIbTMETpPa).

N3mepenne D/IC v BHyTpEHHET0 CONPOTUBICHUS UCTOYHUKA TOKA.

Hccnenosanune 3aBucumocty /1C raJbBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY IOJIIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKkTpuueckass IPOBOAMMOCTh  Pa3jMYHbIX  BELIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTb CONPOTUBJICHUS METAIJIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



DIIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKH. CobcTBeHHas u pUMeCHast IPOBOJAMMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexo/a. [1onmynpoBoHUKOBBIE TPUOOPBHI.

DNEKTPUYECKUNA TOK B AJIEKTPOJIUTAX. DJIEKTPOJIMTHUECKAs JTUCCOLUALIMSL.
DnekTponu3. 3akoHbl Papajaes s dJIEKTPOIU3a.

DJNeKTpU4ecKuii TOK B razax. (CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsaa. PaznuyHblie TUIIBI CAMOCTOSTENBLHOTO paspsaaa. Monnus. [lnazma.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHWE: Ta30pa3psaHbIe
JamIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYyHIpPOBOJHUKOBBIE MNPHUOOPHI: IHOJ,
TpaH3ucTop, GOTOIMOA, CBETOANO/I, TalbBaHKKa, padMHUPOBAHUE ME/IH, BHITUIABKA
AIFOMHUHMUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb CONTPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl tekTponau3a apazes.

HckpoBoii pa3psa 1 IpOBOAMMOCTB BO3/1yXa.

CpaBHeHMeE ITPOBOJIMMOCTH METAJIJIOB U MOJYIPOBOJHUKOB.

OnHOCTOPOHHSIS NPOBOAMMOCTD THOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

Habmronenue snekrponmsa.

N3mepenne 3apsina 0OAHOBAJIEHTHOTO HOHA.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  TEPMOpPE3UCTOpPA  OT
TEMIIEpaTypBbI.

CHsTHE BOJNBT-aMIIEPHON XapaKTEPUCTUKH JUO/A.

DuU3HYeCKUN NPAKTHKYM.

CriocoOs1 n3MepeHust (U3NUECKUX BEJIUYUH C UCIIOJIb30BAHUEM aHATOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHull MOrpeuIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM, MCCIEIOBAHUWA  3aBUCUMOCTEH
¢u3nyecKkux BEIMYUH, MPOBEpPKa IMPEAJOKEHHBIX THIOTe3 (BHIOOp U3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazjenax  «YUEHHYECKHH  DKCIIEPUMEHT,
JabopaTopHbIe PpabOTHI, TPAKTUKYM).

MexknpeaMeTHbie CBS3H.

N3yuenue kypca ¢pusuku yriayonaéanoro yposss B 10 kiacce ocymecTBiaseTcs
C Y4ETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMH MaTEMATHKH,
OHMoJI0THH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemmnsie nonamus, C6A3AHHbIE C U3YUEHUEM MENO008 HAYYHO20
no3HanuA: SBIEHUE, HAY4YHBIM (akT, runore3a, (QuU3Myeckas BEJIMYMHA, 3aKOH,



Teopusi, HaOIIOJEHUE, DKCIEPUMEHT, MOJICITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEpPUTEIbHbBIE TPUOOPHI, ITUdpoBast 1adopaTopus.

Mamemamuka: pelieHUe CHUCTEMbl YypaBHeHUHW. JluHelHas QyHKIus,
napabona, runep6osua, ux rpaduku U cCBOMCTBA. TpUroHOMETpUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIIMU HA OCU KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

Buonozua: mexanndeckoe JBW)KEHHE B KUBOUW Mpupoje, auddysus, ocMoc,
TEIJI000MEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOLIEH Cpelibl,
yTHIM3anusi OMOOPraHMYECKOro TOIUIMBA JJIsi  BBIPAOOTKH  «TEIUIOBOI» H
AIEKTPOIHEPT UM, MOBEPXHOCTHOE HATSKEHUE U KANMUIUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJIYy4YeHHE HAaHOMAaTEpHaJlOB, TEIUIOBbIE CBOMCTBA
TBEPIBIX TEJN, KUIKOCTEH U Ta30B, KUJKHE KPUCTAILIBI, SJIEKTPUUECKUE CBOMCTBA
METAJJIOB,  JJICKTPOJIUTHYECKAs  JIUCCOLMAIUs, TalbBaHHMKA, 3JIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpagpus: BnaxxHOCTH BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozcua: npeoOpazoBaHUE JBUKEHUW C HCIOJNb30BAHUEM MEXAHU3MOB,
Y4ET CYXOro U IKUJKOTO TpPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIIMHU
(KpOHIITEIH, pelméryaTble KOHCTPYKIMU), UCIOJIB30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHHUKE (THPOCKOI, BOAOMET W JIpyrue), IBUraTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, ObITOBOWM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYEHUs] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE€ HAHOMATEpHUAJIOB, H
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJIEHHE 3JIEKTPONpPHUOOPOB,
ra3opas3psiIHbIE JIAMIIBI, TTOJTYIIPOBOHUKOBBIE TPUOOPHI, TaIbBAHHKA.

11 KITIACC

Paznen 4. DiekTpoauHaAMHUKA.

Tema 4. Maznummnoe noae.

BzauMogelicTBUE TOCTOSIHHBIX MAarHUTOB M NIPOBOJHUKOB C  TOKOM.
MarnutHoe mnone. Bexkrop marmuTHOM wuHAyKmmMM. [IpuHIMn cynepnosuunu
MAarHUTHBIX TOJEN. JIMHUM MarHUTHOM MHAYKIIUH.

MarHnutHoe ToJie MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKHA U
KpyroBoro Butka). OnsIT Jpcresa.

Cuna AmMnepa, €€ HarpaBJIe€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. JIBUKEHHE 3apSy)KEHHOM YaCTUIIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pabota cuisl Jlopenna.

MarnautHoe nose B Beuectse. DeppoMarHeTuku, napa- u JuaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKHUC IIPOOCCChI: IMPUMCHCHHC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJbTUMETD,
AIEKTPOABUTATENDL SAKOOU, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa  nuHMA  WMHOYKOMM ~ MAarHUTHOTO — MOJIL  TIOJIOCOBOIO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTtuna 1MHMI MarHUTHOM MHAYKIWHU OIS JJIMHHOTO NPSIMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJBILIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBrue cuibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGnronenue nBuskeHus mydka 3JeKTPOHOB B MATHUTHOM TIOJIE.

[TpuHumn JNEUCTBUSA DIIEKTPOU3MEPUTEIBHOTO nmpudopa
MAarHUTOJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padbomot, npaKmukKym.

HccnenoBanre MarHuTHOTO MOJISI IOCTOSIHHBIX MArHUTOB.

UccnenoBanue cBOMCTB heppOMarHeTHKOB.

HccnenoBanne N€MCTBUS TOCTOSSHHOTO MAarHuTa Ha PaMKy C TOKOM.

Nsmepenne cuitbl AMmnepa.

N3ydenne 3aBUCUMOCTH CUJIbI AMIIEpPa OT CUJIbI TOKA.

Onpenenenrne MAarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. dnekmpomazcHumHnan UHOYKYUA.

SIBneHne HNEKTPOMArHUTHOM WHIAYKUMH. [IOTOK BEKTOpa MarHUTHOU
uaaykuuu. OJIC wHAyKIMU. 3aKOH SJIEKTPOMAarHuTHOM uHAyKuuu Dapanes.
Buxpeoe anekrpuueckoe noise. Toku Dyko.

OJC uHAYKUMH B OPOBOJHUKE, ABMXKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NupyktuBHOCTh. Karylika WMHIYKTUBHOCTH B IEMHA IMOCTOSHHOTO TOKA.
Asnenue camonnaykuuu. I/1C caMoMHTyKIUK.

DHEeprusi MarHUTHOTO TTOJIST KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnueckne yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: WHAYKIIMOHHAs
M€Yb, COJICHOU], 3alIUTa OT 3JIEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM T10JIE
3emuu.

JHemoncmpayuu.

HalGnronenue sBiieHUst SIEKTPOMAarHUTHON WHYKITHH.

UccnenoBanue 3aBucumoctr OJIC MHAYKIMH OT CKOPOCTU HW3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne marauTa B alFOMUHUEBOM (MeHOI) TpyOe.

SBneHne caMOMHAYKIIUU.

Uccnenoanue 3aBucuMoctd IJIC caMOMHAYKIMH OT CKOPOCTH HW3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit s3xcnepumenm, nabopamopnsie padbomot, npaKmukKym.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHIYKIIHH.

Onpenenenre UHAYKIIMA BUXPEBOI'O MAarHUTHOTO TOJIS.

UccnenoBanue siBIeHUS] CAaMOUHTYKIIUH.

COopka MOJENH ANEKTPOMArHUTHOTO T€HEPATOPA.

Pa3nen 5. Kosie0anust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS.

["apmonnueckue kosnebanusi. Kunemarnueckoe M TUHAMUYECKOE OIKCAHUE.
DHEpPreTHYecKoe OMHUCAHME (3aKOH COXPAHEHMS] MEXaHWYEeCKON sHepruu). BriBon
JTMHAMUYECKOr0 ONMHCAHUs TAPMOHUYECKUX KOJIEOAHUN U3 UX DHEPTETUUYECKOTrO U
KMHEMATUYECKOTO OMTUCAHUS.

AmMmutyna u ¢asza konebaHuil. CBA3b aMIUIMTYIbl KOJEOAHUN HMCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUH €€ CKOPOCTH U YCKOPEHUSI.

[Tepuon m wactora komebanuii. I[lepmom MambIx CBOOOTHBIX KOJICOAHUN
MaTeMaTU4YeCcKoro MasaTtHuka. llepuos cBOOOAHBIX KoOJ€OaHUN MPYKUHHOTO
MasiTHHKA.

[Tonsarue o 3aTyxaronux kKojebaHusx. BeinyxaeHHbsle kojiebanus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOAHUSI.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHE MPOILECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHble MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoJIeOaTeIbHOTO JBUKCHHSL.

HaGnronenue He3aBUCUMOCTH MEPHO/Ia MAJBIX KOJICOaHM rpy3a HA HUTH OT
aAMIUTUTYIBI.

UccnenoBanue 3aTyxaromux kKojie0aHUN U 3aBUCUMOCTH TIepUojia CBOOOAHBIX
KOJIE€OAHHUI OT COMPOTUBICHHUS.

UccnemoBanue koyiebaHWii Tpy3a HAa MACCHBHOW TIPY)KHHE C IICIBIO
dbopmupoBaHus MPEACTABICHUN 00 MACATbHON MOIENH IPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHUsSI SHEPTUH TIPH KOJIeOaHUX rpy3a Ha MIPYKUHE.

UccnenoBanue BoIHYXICHHBIX KOJICOAHUIM.

Habnronenue pesoHanca.

Yuenuueckuit sxkcnepumenm, nadopamopnusie pabomaol, RPAKMUKYM.



N3mepenne mnepuoga CBOOOAHBIX KOJICOAHUM HUTSAHOTO M TPYKUHHOTO
MAasITHUKOB.

N3yuenune 3ak0HOB ABMKEHUS TENa B X0J1€ KOJieOaHUii Ha YIIPYyTroM OJIBEcCe.

N3ydenne IBUKEHUSI HUTSIHOTO MasgTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MAasITHUKE.

UccnenoBanue yObIBaHMS aMILTUTY Bl 3aTyXaOMINUX KOJIEOaHUH.

UccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazHummubsle Ko1edanus.

KonebGarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
ujealbHOM KoyieOaTenbHOM KoHType. ®Dopmyna Tomcona. CBsi3b aMIUIATYAbI
3apsijia KOHAeHcaTopa ¢ aMIUTUTYI0M CUIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aK0H COXpaHEHHUsI SHEPTUU B UACAIBHOM K0JIe0aTeIbHOM KOHTYPE.

3aTtyxaroniue ANEKTPOMAarHUTHHIE KOJIeOaHMsI. BrinyxeHHbIE
AJIEKTPOMArHUTHBIE KOJICOAHNS.

IlepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYJHOE U
JNEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHs] TMpU Pa3IMYHON (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconnanpHbld MEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMU CHHYCOMJAIBHOTO NEPEMEHHOrO TOKa. Pe3oHaHC TOKOB.
Pe30oHaHC HaIpsKEHUN.

Wneanwpubiii  Tpancpopmarop. IlpomsBoactBo, mepemada u moTpebdliieHue
AIEKTPUUYECKON SHEPTHUH.

OKOJIOTUYECKUE PHUCKU TPpU NPOU3BOJACTBE INeKTpodHepruu. Kymbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JJICKTPUUECKUN
3BOHOK, I'€HEPATOp IEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIIepeay.

JHemoncmpayuu.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUSI.

3aBUCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpA.

OcuuiorpaMMbl AIEKTPOMArHUTHBIX KOJICOAHMIA.

['eneparop He3aTyxaroUMX AMEKTPOMArHUTHBIX KOJICOAHUH.

Mogenb 3J1eKTpOMarHuTHOTO FeHepaTopa.

BriHy X 1eHHBIC CHHYCOUATBHBIC KOJICOAHMSI.

PesncrTop, karyumika MHOYKTUBHOCTH M KOHJICHCATOP B LENH IEPEMEHHOIO
TOKaA.

Pe3sonanc mnpu mocCiIenOBaTENBHOM COEAVMHEHUM PE3UCTOpPA, KATYLIKH
VMHIYKTMBHOCTHU U KOHJIEHCATOPA.

VY CcTpoiicTBO M MPUHIINT AEHCTBUS TpaHcPopmaTopa.



Mopens JIMHUY 3JIEKTPONEPEIayu.

Yuenuueckuit s3xcnepumenm, nabopamopnsie padbomot, npaKmukKym.

Nzyuenue tTpanchopmaropa.

HccnenoBaHue MEpEMEHHOTO TOKAa 4Yepe3 IOCIEN0BATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyLIKy W PE3UCTOP.

HalGnronenue 31eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaAzZHUNMHbIE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBUSL HUX pacnpoctpaHeHus. [lonepeunble u
IpOJOJIbHBIE BOJHBL llepron, cKOpocTh pacnpoCTpaHEHUST W JJIMHA BOJIHBL
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, IpeJoMJIeHUuE, MHTepdepeHIus u
nudpaKiys.

3Byk. CkopocTb 3ByKa. I poMkoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3JIYUYCHHS IJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B JIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  AJIGKTPOMArHUTHBIX  BOJH:  OTpPaXKEHUE,  MPEIOMIICHHE,
noJispu3anus, uHTepdepeHuns u qudpaxims.

[IIkana 37€eKTpOMAarHUTHBIX BOJIH. [I[ppMeHeHne 3IeKTpOMarHuTHRIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIBI paAUOCBA3U U TeNEeBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaIOIIe Cpeibl.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, pajiap, paJuonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb,
yIIbTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

JHemoncmpauuu.

OO6pazoBanue v pacIpOCTpaHEHUE MOMEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebimromieecs Teo kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUM.

HaGnronenue orpakeHus: U MpeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue unrepdepenimu u qudpakiini MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa yNbTpa3ByKa U €r0 IPUMEHEHUE.

HaOntonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOM U
4aCTOTOM KOJIeOaHMIA.

UccnenoBanue CBOICTB ANEKTPOMATHUTHBIX BOJIH: OTpa)KEHUE,
npesioMJIeHUe, MoJaspu3anus, Judpakiuus, uHTephepeHus.

OGHapy>xeHue nHGPaKpacHOro U yJIbTPapuOIETOBOTO U3ITyUCHUH.

Yuenuueckuit skcnepumenm, nadopamopnuie pabomaol, RPAKMUKYM.



N3ydenune nmapamMeTpoB 3ByKOBOU BOJIHBI.

N3ydenue pacrnpocTpaHeHNs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeHOE pacpoOCTpaHEHUE CBETA B OMHOPOJIHOU cpene. JIyd cBera.
To4yeyHbIl UICTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne M300pakeHui B
1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTelhb
npenomiieHusi. OTHOCUTENBHBIN MoKa3atelb npenomiieHus. [IocToSHCTBO 4acTOThI
CBETA U COOTHOUIEHWE JJIMH BOJIH IIPH MIEPEX0I€ MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully paszziena AByX ONTUYECKUX CPE/l.

Xon myuerr B mpusMme. [ucnepcusi cBera. CloXKHBIA cocTaB Oeoro cBeTa.
[Ber.

[TomHOe BHYTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparomiue u pacceuBaroue JIUH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHUE
Y ONTUYECKAsl CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PacCTOSTHUSI TOHKOM
chepuueckol JIMH3BI OT €€ TEOMETPUM U OTHOCUTEIBLHOIO IOKa3aTels
MPETOMIICHHUSL.

dopmya TOHKOU JIMH3bI. Y BEJIMUCHUE, 1aBAEMOE JIMH30U.

XoJ nyda, NPOLICANIETO JWH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudeckord ocu. IlocTpoeHue wu300pakKeHUM TOUYKM U OTpe3ka NpsSIMOH B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['11a3 kak onTuyeckas
cucTeMma.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmuss cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMIONEHWS MAaKCUMyMOB M MHHHUMYMOB B HHTEpP()EPEHIIMOHHON
KapTUHE OT JBYX KOIEpPEHTHBIX MCTOYHUKOB. [Ipumeprpl Kiraccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. [udpaknmonHas pemérka. YclioBue HaOIIOICHUS
[JIABHBIX ~MAaKCMMyMOB IIpU NAJ€HHWM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspusanus csera.

TexHnueckre yCTpPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MpPOCBETIICHHE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(PPaKIIMOHHAS pelIETKa.

Jlemoncmpayuu.

3aKOHBI OTPAYXKEHHUSI CBETA.



HccnenoBanue npenomieHus CBETa.

HaGnronenue noinHoro BHyTpeHHEro oTpakeHus. Moienb CBETOBO/IA.

UccnenoBanne xona CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKOIApaJUICIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUI B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIA.

Habmronenne uaTEpdEpeHIINN CBETA.

Habmronenne 11BETOB TOHKHUX IJIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue nuppakinOHHON pEMIETKH.

HaGnronenue nudpakiinOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu ceera.

HabGnronenue nonsipuszanuu cBera.

[IpumeHeHune MONASTPOUIOB I U3YUCHUSI MEXaHUUECKUX HAIPSIKSHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomul, npAKMUKYM.

N3mepenne nokasarens IpeJoMIICHHS CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUMS OT BemlecTBa (Ha
IpUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomyuenue n300pakeHrs B CUCTEME U3 MIIOCKOTO 3epKajia v JTHH3BI.

[Tonyuenune n300paxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Habnronenue nudpakumu, tHTEpPEPEHIIUH U MOASPU3ALUN CBETA.

N3yueHue noasipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAIEKTPHKA.

N3yuenune nnTepdepeHINm JIa3epHOTO N3IIYYCHHS Ha IBYX IIEIISX.

Habmronenue qucriepcum.

Habnronenue u uccnenoBanue qudpakiimoOHHOTO CIIEKTpA.

N3mepenne ImMHbI CBETOBOUM BOJIHEI.

[Tomyuyenue criekTpa M3IydeHUs CBETOAMOA MPHU MOMOIIU ITU(PPaKITMOHHON
pELIETKH.

Pa3znes 6. OcHOBBI ClIeIHAILHOM TEOPUN OTHOCUTEJIHHOCTH.

['paHu1Bl TPUMEHUMOCTH KJIACCUUYECKOM MeXaHUKH. [ocTyaTsl ciermanbHON
TEOPUH OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBasn.  [IpeobOpaszoBanmst  Jloperra.
YcnoBue nOpuUMHHOCTH. OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeEUICHHE
BPEMEHH U COKPAIIECHUE JJIUHBI.

DHEPrus ¥ UMITYJIbC PEISTUBUCTCKON YaCTHIIBIL.

CBsi3b MacChl C SHEPrUEl U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MIOKOSI.



TexHuuecknue yCTpOWCTBA M TEXHOJOTMYECKHE TMPOIECChl: CIyTHUKOBBIE
NPUEMHUKH, YCKOPHUTEIN 3apsHKCHHBIX YaCTHII.

YyeHnueckuit 3KCEpUMEHT, J1a0opaTopHbIe PAOOTHI, TPAKTUKYM.

OmpeneneHre UMITyJIbca W JHEPTUU  PEISTUBUCTCKUX  4acTUIl (IO
dboTorpadusiM TPEKOB 3apsHXKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanroBasi pusmnka.

Tema 1. Kopnyckynaphno-60110860i1i 0yaausm.

PaBHOBecHOE TEIIOBOE M3IyueHHE (M3ITyuyeHHUE a0CONIOTHO YEPHOIO TEja).
3akoH cmemenust Buna. ['mnotesa [1nanka o kBaHTax.

®OTOHBI. DHEPTHUS ¥ UMITYJIHC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonbl hororddekra. YpaBHeHue
OunmTenHa aa oroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJIEHUE CBETA Ha A0COTIOTHO NOTJIOMIAOILY IO
1 a0CONIIOTHO OTpaskarollyto noBepxHocts). Omnbitel I1. H. JleGenena.

BonnoBele cBolicTBa yactull. Bonnel ne bpois. [Inunaa BosHbl ne bpouns u
pasMepbl 00JacTH JIOKaNM3alMu JBIKYyIIecs dvactuibl. KopmyckynsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpOHOB Ha KpUCTaLIaX.

Cneunduka nusmepeHuil B MUKpoMupe. COOTHOILIEHUSI HEOIpPEaeTEHHOCTEN
['eitzenOepra.

Texnuueckue yCTpPOWCTBA U TEXHOJOTUYECKHE IMPOIECCH: CHEKTPOMETD,
dboToreMeHT, (OTONATYMK, TYHHEIbHBI MUKpPOCKOI, COJHEYHas Oatapes,
CBETOJUO/I.

Jemoncmpayuu.

®oto3(pdekT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanne 3akoHOB BHeMHETo GhoTodddexra.

HccnenoBanne  3aBUCUMOCTH  COMNPOTHUBJICHUS  MOJYNPOBOAHUKOB  OT
OCBELLIEHHOCTH.

Ceeroguo.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomol, nPAKMUKyM.

Uccnenosanue potopesucropa.

N3mepenue noctosinuol [lnanka Ha ocHOBe uccnenoBanus pororddekra.

UccnenoBanue 3aBUCMMOCTU CHUJIBI TOKA Y€PE3 CBETOAMO] OT HAMIPSIKEHUS.

Tema 2. Dusuka amoma.

OnbITHl TIO HCCIIEIOBAHUIO CTPOCHHsS aTtoMa. [lnaHetapHas mojenb atoma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomieHue GOTOHOB MpU NEPEXOAE aToMa
C OJTHOTO YPOBHS DHEPIMU HA JPYTOM.



Buapl ciektpoB. CrieKTp ypOBHEN S3HEPTUH aTOMa BOJOPOIA.

CnioHTaHHOE M BBIHYKJICHHOE M3JIyuyeHue ceta. Jlazep.

TexHu4yeckre yCcTpOCTBa U TEXHOJOTHMYECKHE MPOLIECCHI: CIIEKTPAIbHbIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopna.

Habnronenue muHelyaThIX CIEKTPOB.

Y CTpONCTBO U IEUCTBUE CUETUMKA HOHUZUPYIOIIMNX YACTHLL.

Onpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaKmukKym.

Habmronenue muHedaToro CrekTpa.

HccnenoBanue criekTpa pa3pekeHHOT0 aTOMAapHOIO BOAOPOAA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0Pa U J1EMEHMAPHBIX YACHUY.

Hyxnonnas mozens simpa ['eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio aapa. M30tomnsl.

PannoaktuBHOCTh. Anbda-pacman. DIEKTPOHHBIA W TMO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nyueHue.

3aKOH pPaAMOAKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TOIBI B IPHUPOIE.
CBoliCTBa MOHM3HUPYIOUIETO M3IIyYeHUS. BiusHUE paguoOaKTUBHOCTH HAa KUBBIC
opranu3Mbl. EcrectBenHslil poH nznmydenus. Jlozumerpusi.

DHeprus CBsi3U HyKJIOHOB B sfipe. SnepHbie cuibl. [ledekt Maccol sapa.

SAnepubie peakuuu. [denenue u cunres saep. Anepusie peakropsl. [IpoOiaemsl
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3d. OKOJOTMYECKHE ACHEKThl PAa3BUTHS
AJIEPHON DHEPIETUKH.

Metonpl  perucTpaudd M HCCIEAOBAHUS  DJIEMEHTAPHBIX  YACTHIL.

OyHaaMeHTaJbHbIE B3aUMOACUCTBUA. bapuoOHBI, ME30HBI U JICITOHBL.
[IpencraBnenne o CtannaptHoi Moaenu. KBapk-riitooHHast MOJIENb aAPOHOB.

®usuka 3a npeaenamu CTaHIapTHOM Monenu. TEéMHas Marepuss U TEMHAs
DHEPIU.

EnuncTBO (hr3myeckoi KapTUHBI MUPA.

TexHuyeckre yCcTpoilCTBa U TEXHOJIOTHUYECKUE MTPOLIECCHI: IO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBINA peakTop, arToMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpagusi.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomot, npaKmuKym.

UccnenoBanue TpekoB yacTuil (110 roTOBBIM (hoTorpadusm).

UccnenoBanue pagnoakTUBHOTO (OHA C UCTIOJIB30BAaHUEM JI03UMETPA.

W3yuyenue norioieHus 6eTa-4acTull aTlOMUHHEM.

Pa3pnes 8. DiieMeHTbI aCTPOHOMMHU M ACTPOPU3UKH.



Otansl pa3BUTHS acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMHH. [IpyUMEHUMOCTh 3aKOHOB (U3HKUA Il OOBICHEHHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

Metonpl acTpOHOMHUYECKHX uccienoBaHuii. COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJAOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, WX BHUIAMMOE
JIBH>KEHUE.

CoiiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA U 3BE3I.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpaMma «CreKTpalibHbIN Kl1acc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW IOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOM IMOCJIEAOBATEIBLHOCTU. BHyTpeHHEe cTpoeHue
3BE37. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIACHUM U 3BoJrounu ConHIA U
3BE3/. DTambl )KU3HU 3BE3].

Mineunsiii I[lyte — Hama ['amaktuka. Ilonoxenue u nBuxenue CojiHIIa B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u xBasapel. UEpHbIE IBIPHI B sIpax
raJIaKTHK.

Bcenennas. Paciuupenue Beenennoit. 3akon Xa606sa. Pazberanue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U31ydYEeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie nmpoOaeMbl aCTpPOHOMHUH.

Yuenuuecxkue nabnwooenus.

Habnronenust 3BE€3nHOr0 HebGa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONPEICIICHUS MOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MoJyliapusi U sIpKue
3BE3/1bI.

Habntonenuss B Teneckon JlyHBI, MJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOILICHUM.

DuU3HYeCKU NPAKTHKYM.

Crioco6b! n3MepeHnst GU3NIECKNX BEIWYUH C MUCIOJIb30BAaHUEM aHATOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BEITUYHH.
OueHka rpa’ull MOrpeurHoOCTeM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM, MCCIEIOBAHUWA  3aBUCUMOCTEM
bu3nUecKuX BEIUYHMH, TPOBEpPKA MPEAJIOKEHHBIX THUNoTe3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3aenax «YUYEHHYECKUH  SKCIEPUMEHT,
JabopaTopHbIe pabOTHI, TPAKTUKYM).

O0o0maronee NOBTOpEeHUE.



O06001IeHre U cUCTEMaTHU3alMsl COAEPKAHUS Pa3lesoB Kypca «MexaHHuKay,
«MounekynspHas pu3MKa U TEPMOJAUHAMUKA», «DIEeKTpoauHamMuKkay», «Konebanus
U BOJHBI», «OCHOBBI CHELHUATBHON TEOPUU OTHOCHUTEIbHOCTHY», «KBaHTOBas
du3nKa», « JIEMEHTbI ACTPOHOMHH U ACTPOPUZHKNY.

Ponp ¢Qusuku u acTpoHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMATIbHON M ATHMUYECKOH chepax AesaTeTbHOCTH YelI0BeKa, POjib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHON HAYYHOU KapTHHE MHUpa, 3HAYCHHE ONMUCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOW M  MPOTHOCTUYECKON  (QyHKIUMH
(bu3nueckoil Teopuu, poiib (PU3MIECKON TEOpUH B (POPMUPOBAHUU MPEICTABICHUN
0 (¢u3MUECKOW KapTHHE MHUPA, MECTO (PU3NUYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

Me:xxnpeaMeTHbIE CBA3M.

Nzydenne kypca pusnku yriayOneHHOTO ypoBHA B 11 Kitacce ocymiecTBisieTcs
C Y4€TOM COZAEPKATEIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMoNIOruM, XMMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie noHaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHOZ0
no3HanuA: SBICHHWE, HAay4YHbIA (akT, TUmoresa, (Qpuanyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTY U3MEPEHHH, N3MEPUTENbHbBIE TPUOOPHI, UPPOBas 1a00paTOPHSI.

Mamemamuka: peEUICHUE CUCTEMBI YypaBHEHUU. TpUroHOMETpHUUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOphI M HMX MPOEKUMU HAa OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.
[IpousBoaHble 37eMeHTApHBIX (GyHKUMA. [Ipu3Hakum nogoOus TpPeyroJbHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

Buonozua: >nextpuueckue sBICHHUS B JKMBOM mpupoje, KojeOaTenbHbIe
JBIDKEHUS B JKMBOM IIPUPOAE, DSKOJOTHMYECKHE PHUCKH IIPU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsA3HEHUE  OKpYyXKaloled  Ccpenbl,
yJIbTPa3BYyKOBas TUArHOCTHKA B MEIUIIMHE, ONITUYECKUE SIBJIEHUS B )KUBOU PUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUS KPUCTATNINYECKON PEIIETKH, CIIEKTPaIbHBINA aHAIM3.

I'eocpaghusn: wmarnuTHble 0oOJIOCA 3€MIIM, 3aJ€KH MArHUTHBIX PV,
(doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: nUpUMEHEHUE TMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANIEKTpOJBUTaTENb SIKOOHM, T€HEepaTop NEPEMEHHOrO0 TOKA, MHAYKIMOHHAs MeYb,
JMHUM 3JIEKTpONEpeiay, dJIEKTPOABUIaTeNb, paaap, paaHuoONpUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, ynpTpa3BykoBas JUArHOCTUKAa B TEXHUKE,



IPOEKLIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAas 0aTapest, CIlyTHUKOBbBIE
NPUEMHHUKH, SJIEPHAst SJHEPTEeTUKA U YKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHS Yy4eOHOro mpeamera «Du3ukay
JOJKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOUIUXCs PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3ULMEH JUYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTAaUW{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHI, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOrO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
ONBITA W OMNbITA JAEATEIBHOCTH B IIPOLIECCE PEAIU3ALNA OCHOBHBIX HANPABICHUN
BOCIIUTATEIIbHOMN JAEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIaHCKOI0 BOCIIMTAHUSA:
-C()OPMUPOBAHHOCTH T'PAKJAHCKON MO3UIIMU O0YYAIOIIErocsl KaK aKTUBHOTO M
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;
-IPUHSTHE TPaJAMLIMOHHBIX 00LIeYEeTI0BEYECKHUX T'YMaHUCTHYECKUX 51
JEMOKPATUYECKHUX LIEHHOCTEW;
-TOTOBHOCTb BECTM COBMECTHYIO JCATEIBHOCTh B MHTEPECAX TIPaKIAHCKOTO
OOIIECTBA, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3aluu;
-yMEHHUE B3aUMOJEHCTBOBATh C COMAJIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMU 1 HA3HAYCHHUEM;
-TOTOBHOCTb K T'YMaHUTApHOMN U BOJIOHTEPCKOU NEATEIbHOCTH.

NATPHOTHYECKOIr0 BOCIIMTAHMSA:
-c(pOpMUPOBAHHOCTH POCCUMCKON IPpa’KJaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;
-IICHHOCTHOE  OTHOLIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM
POCCUHCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
-c(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOT 0 MIOBE/ICHUS;
-CIIOCOOHOCTh  OIIEHMBATh CHUTYallMl0 W MPUHUMATh OCO3HAHHBIE pEUICHUS,
OPHUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;
-0CO3HaHHE JUYHOTO BKJIAJIa B IOCTPOCHHE YCTONYMBOTO OYAYIIETO.

3CTETHYECKOI0 BOCIIMTAHUSA:
-3CTETUYECKOE OTHOUIEHWE K MHPY, BKJIOYAsl ACTETUKY HAy4YHOTO TBOPYECTBA,
npuUcyLero (pU3n4YecKoil HayKe.

TPYAOBOI'0 BOCIIMTAHMSA:
-MHTEpeC K pa3InyHbIM cepaM MpodecCHOHANTBHON ACSITENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3UKONM M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC IIJIaHBI,



-TOTOBHOCTh M CIOCOOHOCTh K 00Opa3oBaHUIO U CaMOOOPA30BAHMIO B 00JACTH
(bU3HMKY HA TPOTSKEHUU BCEH JKU3HM.

IKOJIOTMYECKOI0 BOCIIUTAHUA:
-c(hOpMHUPOBAHHOCTh  DKOJOTMYECKOW  KyJIbTYPBl, OCO3HAaHHE TJI00AJIHLHOTO
XapakTepa 3KOJOTHYECKUX MPodIeM;
-IUIAHUPOBAHUE U OCYIICCTBICHUE JNCHCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA;
-paclIMpEeHNE OIbITA IEATENBHOCTH IKOJOITMYECKONW HAIIPABICHHOCTH HAa OCHOBE
UMEIOUINXCS 3HaHUU 10 (pu3HKe.

HEHHOCTH HAYYHOI'0 IIO3HAHMSA:
-c(pOpMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3HMUECKON HAYKH,
-0CO3HaHME LIEHHOCTU HAYYHOU JEATEIIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YyUYECHUS
GU3MKH  OCYIIECTBISATh MPOEKTHYI0O U  HCCIEAOBATEIbCKYIO JAEATEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yYeOHbIe 1eHCTBUSA

ba3oBble JJoruueckue AeMcTBUS:
-CaMOCTOSITEIHLHO (POPMYIIMPOBATH U AKTyAIHM3UPOBATh MPOOIIEMY, pacCMAaTPUBATh
€€ BCECTOPOHHE;
-OMpEeNEeNATh 1eJd ACATEIbHOCTH, 33JaBaThb IMapaMeTpbl W KPUTEPUM HX
JIOCTYOKEHUS
-BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUUSI B pacCMATPUBAEMBIX (HPU3UUYECKUX
SIBIICHUSIX;
-pa3pabaThiBaTh IUIaH PEIICHHS TMPoOJIeMBbl ¢ Y4ETOM aHaIM3a HWMEIOIIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
-BHOCHUTH KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH,
-KOOPJIMHUPOBATH U BHITIOJIHATH pa00TY B YCIOBUAX PEATbHOTO, BUPTYAJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
-pa3BHUBaTh KPEATUBHOE MBIIIJICHUE IIPH PEIISHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciegoBaTeIbCKUe 1eiiCTBUS:
-BJIAJICTh HAyYHOW TEPMHUHOJOTHEN, KIIOUYEBBIMH TMOHATHUSIMHU W METOAAMHU
(du3HYECKON HayKH;
-BJIaICTh HABBIKAMHU yYEeOHO-HCCIICIOBATEIILCKON M TPOCKTHOHN JEATEILHOCTH B
obnactu (HU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIIHHOMY ITOHCKY
METOJIOB pelIeHus 3ajay (PU3nueckoro cojep)kaHus, NMPUMEHEHUIO Pa3IuYHBIX
METOOB MTO3HAHUS,



-BJIaJIeTh BUJAMU  JICATEIIbHOCTU 10 TOJYyYEHHUIO HOBOTO 3HAHHUA, €ro
UHTEpIIpEeTalluy, MPeoOpPa3OBaHUI0 W TMPHUMEHEHHIO B Pa3IMYHBIX YYeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;
-BBISBIISATH MPUYMHHO-CIICCTBEHHBIE CBSI3U U aKTyalIU3UPOBATh 33714y, BBIABUTATh
TUNOTE3y €€ peleHusl, HaXOAUTh apryMEeHTbl JJIs JIOKa3aTelbCTBa CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;
-aHaJM3UPOBATh TIOJYyUYEHHBIC B XOJI€ PEIICHHS 33aJla4dl Pe3yJbTaThl, KPUTUICCKU
OLIEHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
-CTaBUTh W (POPMYIHPOBAaTH COOCTBEHHBIC 3aJadyd B  00pa3oBaTEIbHOMN
NeSITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3BHKY;
-J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIICHUBATh MPUOOPETEHHBIHN OIIBIT;
-yMeTh  TEPEHOCUTh 3HAHHMS 1O (QU3UKE B MPAKTHUYECKYIO0  00JIacTh
KU3HEACITEIbHOCTH;
-yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00I1aCTeH;
-BBIJIBUTATh HOBBIE UJIEH, ITpeIIaraTh OPUTMHAIbHBIE IOAXO/bI U PELICHHUS;
-CTaBUTb MPOOIJIEMBI U 3a]1a4H, T0IyCKAIOIINE AIbTePHATUBHBIC PEIICHUSI.

Pa6ora c undgopmanmueii:
-BJIaJICTh HaBBIKAMH TONXYy4YeHHs] HHPOpMAIMK (PUINIECKOTO COACPNKAHUSI U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYILIECTBIATh IOUCK, aHaju3,
CHUCTEMAaTU3alUI0 U WHTEPIpEeTalui0 MHGOPMalUU pa3INYHbIX BUAOB U (HopM
MIPEJICTaBICHHUS,
-OIIEHUBATh JOCTOBEPHOCTH WH(MOPMAIIHH;
-HCTIOJIB30BaTh CPEACTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpPraHU3allMOHHBIX 3a71a4 C
coOmoieHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MacHOCTH, THTHEHBI,
pecypcocOepekeHusi, NPaBOBbIX M 3TUYECKUX HOPM, HOPM HHGPOPMAIMOHHOMN
0E€30I1aCHOCTH;
-C0O3/1aBaTh TEKCThI (PU3NYECKOTO COAEpKaHUS B Pa3IU4HBIX (popmaTax ¢ yuérom
Ha3HAauYeHUs MH(OpPMALMU U 1IeJIEBOM ayIUTOPHH, BHIOMPAs] ONTUMAIbHYIO (GOpMYy
NPEICTABIICHUS U BU3yaIU3aL1U.

KoMMyHHKATHBHbIE YHUBEpPCAJbHbIE y4eOHbIe elCTBUA:
-OCYIIECTBIISITh O0IIIEHNE Ha YpoKaX (PU3UKHU U BO BHEYPOUHOU JACSITETLHOCTH;
-pacro3HaBaTh NPEANOCHUIKYA KOH(GIMKTHBIX CUTYAIMi U CMSTYaTh KOH(QIUKTHL,
-pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOKO TOYKY 3pEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;
-IOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOW U WHAMBHIyaJIbHOM
paboTHI;
-BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4€TOM OOLIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJIOT0 YJIeHA KOJIEKTUBA;



-[IPUHUMATh LIEJIU COBMECTHOM IESITENBbHOCTH, OPTAHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS 10 €€ JOCTUKEHUIO: COCTABIIATh TUIAH JCUCTBUM, paclpeesiTh POJIH C
y4ETOM MHEHUM YYACTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;
-OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXXJIOr0 y4aCTHHKA KOMAaH/bl B OOIIUMH
pE3yNbTaT MO pa3paboTaHHBIM KPUTCPHUSIM;
-IpeajiaraTbh HOBBIE MPOEKThI, OIEHMBATh WAEHM C TO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;
-OCYIIECTBIISITh MO3UTUBHOE CTPATETMUECKOE MOBEJACHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.
PeryasiTuBHbIe yHUBeEpPCAJIbHbIE Y4eOHbIE e CTBHUS
Camoopranu3anus:
-CaMOCTOSITEJIbHO OCYIIECTBJISTh IMO3HABATEIbHYIO JCSTENBHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHM, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;
-CaMOCTOSITEIbHO COCTAaBJIATH IJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX 3ajady,
IUTaH BBITIOTHEHUS MPAKTHYECKOW paboOThl ¢ y4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUMH;
-J1aBaTh OIICHKY HOBBIM CHUTYaITUsIM;
-pacuIupsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHU;
-lenaTh  OCO3HAHHBIM  BBHIOOpP, apryMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 32 PEIIICHHUE;
-OLICHUBATh MIPUOOPETEHHBIN OMBIT;
-CI0COOCTBOBAaTh (DOPMUPOBAHUIO U TPOSBICHUIO SPYAUIIMU B 00J1aCTH (PUBHKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHbBINA U KYJbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIN HHTEJJIEKT:
-1aBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;
-BJIaJICTh HaBBIKAMH TI03HABATEIHHON pedICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUM U MBICIIUTEIIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN,
-HCTIONB30BaTh MPUEMBI pedIICKCUM IJIsi OIEHKH CHUTYallid, BBHIOOpAa BEPHOTO
peleHus;
-yM€Th OLICHUBaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHHS M0 UX
CHU)KCHHUIO;
-IPUHUMATh MOTHUBBI M aPryMEHTbl JIPYTUX [PU aHAJIu3€ Pe3yJbTaToOB
JeSTENbHOCTH;
-IIPUHUMATH Ce0s1, TOHUMas CBOM HEJOCTATKHU U JJOCTOMHCTBA;
-IPUHAMAaTh MOTHMBBI M apryMEHTbl JIPYTUX T[pPU aHAJu3€ pe3yJbTaToOB
JeSATEbHOCTH;



-IIPU3HABATh CBOE MPaBO U MPABO JAPYT'HX HA OLUIMOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrpaMMBbI I10
bu3nke Ui ypoOBHA cpeaHero oOmero oOpa3oBaHHUS Y OO0y4aroluxcs
COBEpPIIICHCTBYETCS HMOLIMOHAIIbHBIH UHTEIJICKT, IpenoararoImun
c(hOpMHUPOBAHHOCTH:

-CaMOCO3HaHMsI, BKIIIOYAIOIIETO CHOCOOHOCTh MOHHUMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHH€, BUACTh HANPaBICHUS PA3BUTHUS COOCTBEHHOW IMOILMOHAIBLHON ChepHl,
ObITh YBEPEHHBIM B ce0€;

-CaMOpETYJMPOBAaHUsA, BKIIOYAIOUIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
-BHYTPEHHEW MOTHBAIMM, BKIIIOYAIOLIEH CTpEMJICHHE K JOCTHKEHHUIO IIeJId U
ycriexy, ONTHUMH3M, WHUIMATHBHOCTb, YMEHHUE JEeHCTBOBATh, MCXOJS M3 CBOUX
BO3MOKHOCTEH;

-9MIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATH AMOILMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €ro IMpH OCYIIECTBICHUH OOLICHHs, CHOCOOHOCTh K
COYYBCTBUIO M COTIEPEKUBAHUIO;

-COITMAIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
JIPYTUMH JIOABMHE, 3a00THTHCS, TPOSBIISATH HHTEPEC U pa3pemiaTh KOHQIUKTHI.

I[TPEAMETHBLIE PE3YJIBTATDBI

K xoHity oOyuenus B 10 knacce npeqMeTHbIEC Pe3yIbTaThl HA YT1yOJIEHHOM YPOBHE
JOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

-IOHUMAaTh POJib (HPU3UKU B HKOHOMUYECKOM, TEXHOJIOTMUECKOH, 3KOJOTHYECKOH,
COLIMAJILHOM M ATUYECKOM cepax NeaTenTbHOCTH YeI0BEKa, POJib U MECTO (U3UKHU
B COBPEMEHHOM HAayyHOM KapTUHE MUpa, 3HAYEHHUE  OIMCATENIbHOM,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTENBHOW W MPOTHOCTUYECKOM  (PyHKUUUA
bu3nYeCKOil TEOPUU — MEXAHUKH, MOJIEKYJISIPHON (PU3UKU U TEPMOAMHAMHKH, POJIb
dbusndeckoil Teopud B (OPMUPOBAHUU TMPEICTABICHUN O (U3HUECKOU KapTHUHE
MUpA;

-pa3nuyaTh YCJIOBUS NPUMEHMMOCTH MOJENEeH (PU3NYECKHX Ted U IPOLIECCOB
(sBNeHUit): UHEpUMaNbHAsA cHUcTeMa OTcuéra, aOCOMIOTHO TBEPAOE TENO,
MaTepuaibHas TOYKa, pPaBHOYCKOPEHHOE [BM)KEHHE, CBOOOJHOE TMajJeHHeE,
abcooTHO ynpyras aegopMariius, adCONIOTHO YIIPYroe U abCOIIOTHO HEYNpPyroe
CTOJIKHOBEHHMSI, MOJEJIM Ta3a, >KUJIKOCTU M TBEPAOro (KpUCTAJUIMYECKOro) Tena,
ujealbHbIN Ta3, TOUCYHBIN 3apsil, OTHOPOJHOE IEKTPUUYECKOE TIOJIE;



-pa3nuyaTh yCJIOBUS (TpaHUIlbl, 00JIACTH) NPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (PyHIaMEeHTaIbHBIX 3aKOHOB W OTPAHUYECHHOCTH
WCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

-aHAJIM3UPOBATh U OOBSCHITH MEXAHWYECKUE MPOILIECChl U SBJICHUS, UCIOIb3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHbI MEXAHUKH (OTHOCUTEIBHOCTh MEXaHHUYECKOIO
JBYDKEHUS, POPMYIIbl KHHEMATHKHA PAaBHOYCKOPEHHOTO ABUKEHUS, TPeoOpa30BaHUS
lanunes s CKOpPOCTHM W TEpEeMEIIeHUs, 3akoHbl HblOTOHA, NpPUHIMUI
OTHOCHUTEJIBHOCTH ['anuiiesi, 3aKOH BCEMHPHOTO TATOTEHHUSI, 3aKOHbI COXPAHEHHUS
UMITyJIbCa U MEXAHUYECKOM HHEPruM, CBA3b padOThl CUJIBI C HW3MEHEHUEM
MEXaHUYECKON SHEpPruu, YCIOBHUS paBHOBECHUS TBEPIOro Tela), MPU 3TOM
WCIIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKCHUE 3aKOHOB, YKa3blBaTb YCIJIOBUSA
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB: mpeoOpazoBaHui [amuiies, BTOporo wu
TPEThero 3akOHOB HBbIOTOHA, 3aKOHOB COXPAHEHHS UMIYJIbCA U MEXAHUYECKOU
SHEPIrUH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

-aHAIIM3UPOBATh U OOBSCHATH TEIUIOBBIE TIPOILECCHl M SIBICHHS, HCIOIB3YS
ocHoBHbIe oJoxkeHuss MKT u 3akoHBI MOJIEKYJIApHON (PU3UKKU U TEPMOAUHAMUKU
(CBsI3b JaBJICHUS UACATBHOTO ra3a CO CPeIHEN KUHETHUYECKON dHEPIruei TEII0BOTO
JBWKECHHUSI M KOHUEHTPAMEW €ro MOJIEKYJ, CBS3b TEMIEPaTyphbl BEIIECTBA CO
CpeOHEW KUHETHYECKOW SHEPrueu TEIUIOBOTO JBHXKEHHS €ro 4YacTHUll, CBS3b
JIaBJICHUsT HUJICAIBHOIO ra3a C KOHUEHTpALMEW MOJIEKYJ U €ro TEeMIIepaTypou,
ypaBHeHUe MenpaeneeBa—Kianelipona, mepBblid 3aKOH TEPMOJUHAMUKHU, 3AKOH
COXpaHEHMS DSHEPrud B TEIUIOBBIX IMpoOIleccax), MpU ITOM HCMOJIb30BaTh
MAaTEMAaTH4YECKOE BBIPAXKCHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—Knaneipona;

-aHAIIM3UPOBATh M OOBSCHATH DJIEKTPUUYECKHUE SIBJICHUS, HCIIOJIb3ys OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI JJIEKTPOAMHAMUKH (3aKOH COXPAHEHUsSl JJIEKTPUUYECKOIrO
3apsiga, 3akoH KysoHa, MOTEHIMANBbHOCTh 3JEKTPOCTATUYECKOrO TOJIS, MPUHIIUIT
CYyNEPIIO3ULIAN HNEKTPUUECKUX MTOJIEN, IIPU TOM YKa3bIBas yCIOBUS TPUMEHUMOCTH
3akoHa KyioHa, a Takke MpakTUYECKU BaKHbIE€ COOTHOILICHMS: 3aKOHbI OMa aJis
y4JacTKa LeNu M Uil 3aMKHYTOM JJIEKTPUYECKOM uenu, 3akoH Jlxoyis—Jlenua,
npasuia Kupxroda, 3akonsl @apajes 1ist 3J€KTPoIIin3a);

-ONMUCHIBaTh  (UBUYECKHE TMPOIECCHl U SBJICHUSA, UCIOIb3ysSd BEJIUYUHBIL:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIa, MOMEHT
CWJIbl, IaBJIEHUE, ITIOTCHIIMAJIbHAS YHEPT U, KHHETUYECKAsl SHEPTHsl, MEXaHUUECKAsI
9HEpPrus, padoTa CHUIIbI, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, CUila TSHKECTH, CHIIa
YIIPYTOCTH, CWjia TPEHUS, MOUIHOCTb, SHEPTUsl B3aUMOJIECHUCTBUS TeJla C 3eMIIEH
BOJM3M €€ MOBEPXHOCTHU, IHEPTUS YIPyrou AedopManuu NpyKUHBI, KOJIHUUYECTBO
TEIUTIOThI, a0CONIIOTHAS TeMIIepaTypa Tena, paboTa B TEPMOJUHAMUKE, BHYTPEHHSIS
DHEPrUs UACATLHOTO OJJHOATOMHOIO Ta3a, paboTa HeaJbHOTO rasa,



OTHOCHUTENIbHAsL BIAXHOCTh Bo3nyxa, KIIJ maeanbHOro TEMIOBOrO JBUTATENS;
AIEKTPUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO MOJIs1, HAPSXKEHHOCTD OIS
TOYEYHOTIO 3apsi/la WK 3apsHKEHHOTO 11apa B BAKYYME U B AUAJIEKTPUKE, MOTCHIUAI
AIEKTPOCTATUYECKOTO TOJIs,, PA3HOCTh MOTEHUHAIOB, AJIEKTPOJBMKYIIAs CHUJIA,
cuia TOKa, HaNpsHKEHHWE, MOIIHOCTh TOKA, JJIEKTpHYECKas EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, CONPOTHBJIIEHUWE Yy4YacTKa LENU C [OCIEI0BATEIbHBIM H
MapajJICIbHBIM  COCIMHEHUEM PE3UCTOPOB, DSHEPTUS DIICKTPUUECKOrO IO
KOHJIEHCATOPa;

-O0BSICHATh OCOOEHHOCTH TMPOTEKAaHUS (HUIUYCCKUX SIBICHHUN: MEXaHHYECKOe
JBU)XEHHE, TEIUIOBOE JBM)KEHHUE 4YACTUL[ BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBcKoe JBIKeHHE, Iuddy3usi, HcCHapeHwe, KUIEHUE U KOHJIEHCaIwus,
IJIABJICHUE W KPUCTAJUIM3allvsl, HANPaBJICHHOCTh TEIUIONEPENauu, SJICKTPU3ALIU
T€JI, SKBUMOTEHIHAIIbHOCTh MOBEPXHOCTHU 3aPSKEHHOTO MPOBOJIHUKA,;

-IIPOBOAMTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BETMYMHBI OT APYTron
C UCIOJb30BAaHUEM MPSIMBIX MU3MEPEHHM, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCHpOBaTh PE3yJILTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIHMYUH B BHUJIC
rpaukoB ¢ yu4€ToM aOCOMIOTHBIX MOTPEUTHOCTEH U3MEPEHUH, JIeJaTh BBIBOJBI 110
pe3yJIbTaTam UCCIEN0BaHNUS;

-IPOBOJIUTh KOCBEHHBbIE HM3MEpEHUsI (PU3NUYECKUX BEJIUYMH, MPU ITOM BBIOUPATH
ONTUMAJIbHBI METOJ] W3MEPEHHUS, OIEHHWBATh AOCOJIOTHBIE W OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX N3MEPEHMII;

-IPOBOAUTH OMNBITHl IO TPOBEPKE MNPEAJIOKEHHOM THUIIOTE3bl: IUJIAHUPOBATH
AKCHEPUMEHT, COOUpaTh SKCIEPUMEHTAIbHYI) YCTAHOBKY, aHaJIU3UpPOBATH
MOJYYEHHBIE PE3YJIBTAThI U JEJAaTh BBIBOJ O CTATYCE NPEAJIOKEHHON TUIIOTE3bI;
-co0roAaTh MpaBuiia 6€301MacHOro TPY/ia MPHU MPOBEACHUH UCCIIEIOBAHUM B paMKax
y4eOHOT0 HKCIIEPUMEHTA, TPAKTUKYMA U Y4eOHO-UCCIE0BATEILCKON U MPOESKTHOM
JEATeIbHOCTH C WCIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB M JIaOOPaTOPHOTO
000py1OBaHUS;

-pemath pacuy€THBIC 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOW (PHU3UYCCKOU
MOJIENIbIO: Ha OCHOBAaHWU aHAIM3a YCIOBUS OOOCHOBBIBATH BHIOOD (pU3MUECKOU
MOJIeJIM, OTBEYAIOIIe TpeOOBaHUSAM 3aJaud, MPUMEHATH (OPMYJIbI, 3aKOHHBI,
3aKOHOMEPHOCTH M TOCTYyJaThl (U3UYECKUX TEOpPUM MpU HCHOJb30BAHUU
MAaTEMAaTHYECKUX METOAOB PELICHUS 3aj]lad, MPOBOJUTH PACUYETHI HA OCHOBAHHU
MMEIOIIUXCSl JaHHBIX, AHAJIM3UPOBATh PE3YIbTAaThl MU KOPPEKTUPOBATH METOIbI
pELIEHHUsI C YYETOM MOIYUYEHHBIX PE3YJIbTaTOB;

-pelaTh KayeCTBEHHBIC 3ajayM, TpeOylollue MNPUMEHEHUs 3HAHUW W3 pa3HbIX
pa3nenoB Kypca (U3MKHM, a TaK)Ke€ HMHTETpallMM 3HAHWN U3 JPYTUX MPEIMETOB
€CTECTBCHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYKACHUN
C OMOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHE SIBICHHUS;



-MCII0JIb30BAaTh TEOPETUYECKHE 3HAHMS JUIsl OOBSACHEHHS OCHOBHBIX IPHUHIIMIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX
IPOLIECCOB;

-IPUBOJIUTH TIPUMEPHI BKJIAJa POCCUUCKHX W 3apyOekKHBIX YUEHBIX-(QHU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOLECCOB OKPY)KAIOIIET0 MHpa, B Pa3BUTHE
TE€XHUKHU U TEXHOJIOTH;

-aHaJTM3UpOBaTh W OILIGHWBATh TIOCIEACTBHS OBITOBOM M MPOW3BOJCTBEHHOU
JeSITEIbHOCTH YEJIOBEKAa, CBA3AHHOW € (PU3MYECKUMH MPOIECCaMH, C TO3UIIHI
HKOJIOTMYECKOM 0€30MacHOCTH, IpeICTaBICHUN 0 palroHaIbHOM
IPUPOJIOTNIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHUM HAYKU U
TEXHOJIOTHM JUIsl TalbHEUILIEro pa3BUTHS YEI0BEUECKOTO O0IIECTBA;

-IPUMEHATh pa3IUyYHbIE CIOCOOBI paboThl ¢ uHpopManuend QU3NIECKOro
COJIEp)KaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHH,
IIPU TOM HCIIOJIb30BAaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JIJISI TTOHCKA,
nepepaboTKi M TMpenbsSBICHUS y4eOHOM W Hay4YHO-TIOMYJIApHOW HH(pOpMaIu,
CTPYKTYpUPOBaHUS U MHTEPIpPETALMU MH(OPMALIUY, MTOJIYYEHHON M3 pa3iIMuHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTy4aeMyt0 HH(POPMALUIO U OLICHUBATh
e€ TOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMUXCS 3HAHMM, TaK M HA OCHOBE aHaIu3a
UCTOYHHUKA HH(POPMAIIH;

-TIPOSIBJIATh OPraHU3allMOHHBIE W IO3HABATEJIbHBIE YMEHHS CaMOCTOSATEIHHOIO
IpUOOpPETEHUs] HOBBIX 3HAHMM B IMPOLIECCE BBINOJIHEHUS MPOEKTHBIX U Y4eOHO-
UCCJIeI0BATENbCKUX PadoT;

-paboTaTh B TPYMIE C UCIIOTHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH, IITaHUPOBAThH
paboTy TpYIIbl, PalMOHAIBHO paCHpEeAeisiTh NEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJ€KBATHO OILICHMBATh BKJIQJ KaXXJIOTO M3 YYaCTHUKOB TIpYyNMbl B
pelIeHre paccMaTpuBaeMon IpoOJIEMBl;

-MPOSIBIISATh MOTUBALIMIO K Oyaymed npodecCuOHaNbHOM NESITeIbHOCTH I10
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIs.

K xoniy o0yuenus B 11 knacce npeIMETHbIE PE3yJIbTAThl HA YIIIYOJIEHHOM YPOBHE

JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YYaOIIUXCsl YMEHUI:
-TIOHUMAaTh poJib (U3UKU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIUAIBHOU U
TUYECKOU chepax NesTeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHOM
HAay4YHOM KapTHUHE MHpPA, POJIb ACTPOHOMHHM B NPAKTHYECKOM JEATEIBHOCTH
YeJloBeKa M JaJbHEWIIEM  HAay4YHO-TEXHMYECKOM  pa3BUTHM, 3HAYCHMUE
OIMCATENIbHOM, CHCTEMAaTU3UPYIOLIEH, OOBSICHUTEIbHOM W HPOrHOCTUYECKOU
byHKUMA  (U3HMYECKOM TEOopuHu — DIIEKTPOAMHAMUKH, CHEUUATbHOW TEOopUuu
OTHOCUTENBHOCTH, KBAHTOBOM (PU3UKH, POJIb PU3NUECKON TEOPUH B POPMHUPOBAHUN
MpeICTaBIICHN 0 (U3HUECKON KapTUHE MUPA, MECTO (Pr3UUIECcKOi



KapTUHBl MHUpa B OOHIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEICTABJIEHUMN O IPUPOJIE;

-pa3nuyarh yCJIOBUS NPUMEHHMOCTH MoAeled (U3MYECKUX Tel M IPOLIECCOB
(sIBNEHMIT): OJHOPOJHOE BJIEKTPUUYECKOE U OJHOPOAHOE MArHUTHOE MOJH,
rapMOHHUYECKHE KOJEOAHMs, MATEMAaTUYECKUI MAasTHUK, UICAIbHBIA MPYKUHHBIN
MasiTHUK, TapMOHUYECKUE BOJIHBI, WJCAbHBIN KoJeOaTeabHbIH KOHTYpP, TOHKas
JIMH3a, MOJIeJIEl aTOMa, aTOMHOTO SJpa U KBAHTOBOUW MOJIEIIM CBETA;

-pa3nuyaTh yclIOBUs (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHUMAaTh BCEOOLIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U OTrPaHUYEHHOCTH
VCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

-aHaJIM3UPOBATH U OOBACHATH 3JIEKTPOMArHUTHBIE ITPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
OCHOBHBIC IIOJIOKEHHSI W 3aKOHBI AJIEKTPOJWHAMUKM W CHELUAIBHOW TEOPUH
OTHOCUTENBHOCTH (3aKOH COXpPaHEHUs AIIEKTPUUECKOro 3apsia, cuiia AMiiepa, cuia
JlopeHna, 3aKOH SJIEKTPOMAarHUTHOM HWHAYKUOMH, mpaBwio Jlenua, cBa3zp I/C
CaMOMHIYKLIMH B DJIEMEHTE JJIEKTPUYECKOMN LIETH CO CKOPOCTBIO N3MEHEHMS CUJIbI
TOKQ, MOCTYJaThl CENUAIBbHON TEOPUN OTHOCUTEIBHOCTH DWHIITEHHA);
-aHaJIU3UPOBAaTh U OOBSACHATH KBAHTOBBIE IPOLIECCHl M SIBICHUS, HCIOJb3Ys
MOJIOXKEHUS! KBaHTOBOM (u3uku (ypaBHeHHe OuWHmITEHHa a1 (porodddekra,
IIEPBBIM U BTOPOM IOCTYJIaThl bopa, MpUHIMI COOTHOLIEHUS HEONPEIEIEHHOCTEN
['eiizenOepra, 3aKOHBI COXpAaHEHUS 3apsAI0OBOTO U MAaCCOBOTO YHCEN M HSHEPruH B
SJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO pacmania);

-ONKCHIBaTh  (PU3MYECKHE TMPOLIECChl M SIBJICHUSA, MCHOJb3YySd BEJIUYHMHBL:
HaIpsHKEHHOCTh JJIEKTPUYECKOTO ITOJIS, MOTEHIMAN JJEKTPOCTaTHYECKOTO OIS,
Pa3HOCTh IOTEHIMAJIOB, 3JEKTPOABIKYLIAs CUia, MHAYKLIUS MAarHUTHOIO IIOJI,
MarHUTHBIA TOTOK, cujga AMIlepa, WHAYKTUBHOCTb, AJIEKTPOJBIKYINAs CHIIA
CaMOMHIYKIIMH, YHEPTHUSI MArHUTHOTO I10JIS1 IPOBOJAHUKA C TOKOM, PEJIITUBUCTCKUN
UMITYJIbC, TIOJHAs SHEPIHsi, DHEPrusi MOKOs CBOOOAHOW YAaCTULIBI, DHEPrUus H
UMITYJIbC (POTOHA, MACCOBOE YMCJIIO U 3apAJl SIApa, SHEPTHSI CBS3H S]1pa;

-00BSCHATh OCOOCHHOCTH MPOTEKaHUsA (U3UYECKUX SBJICHUM: 3JEKTPOMArHUTHas
UHAYKLIHSA, CaMOMHAYKLHMS, pPE30HAHC, UHTep(epeHuuss BOJH, JUPpaAKIUs,
JUcrepcusi, IIOJIHOE BHYTPEHHEE OTpakeHue, (OTOEKTpUYecKuil dpdexT
(boToaddexr), anbda- u 6eTa-pacnasl saep, raMma-u3iydeHue saep, Gusndeckue
IPUHIIUIIBI CIEKTPATBHOTO aHAIN3a U paboTHI J1a3epa;

-ONPENEATh HANPABICHUE WHIYKIMM MArHUTHOTO ITOJISI IPOBOJHHMKA C TOKOM,
cwiibl AMmriepa u cuiibl JIopeHua;

-CTPOUTh HU300pa)keHHE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM, TOHKOM JIMH30#, U
PacCUUTHIBATH €TO XapaKTEPUCTHUKU;



-IIPUMEHSTh OCHOBOIIOJIAraloIIMe aCTPOHOMUYECKUE TMOHATHS, TEOPUM U 3aKOHBI
JUISl aHAIU3a U 00BSICHEHUsI (PUBHUECKUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B
3BE3IHBIX CHUCTEMAaX, B MEXIaJaKTUUECKON cpeje; NBUKEHUS HEOECHBIX Te,
SBOJIIOLIMH 3BE31 U BeeneHHol;

-IIPOBOJIUTh ~ HUCCIEIOBAHME  3aBUCUMOCTEH  (PU3MUECKUX  BEIMYMH  C
HCTIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCHUPOBATh PE3YIIbTATHI MOJYYCHHOW 3aBUCUMOCTH (PU3HUECKUX BEJIUYMH B BUJIC
rpauKoOB C YU4€TOM aOCOIIOTHBIX MOTPEHIHOCTENH W3MEPEHUM, JIeJaTh BHIBOJIBI 110
pe3yJibTaTaM UCCIEIOBAHUS,

-IIPOBOJIUTh KOCBEHHBbIE HU3MEpEHUs (PU3NUYECKUX BEJIWYMH, MPU HTOM BBIOUPATH
ONTUMAJbHBIA METOJI HW3MEPCHHS, OICHMBATh aOCOJIOTHBIE W OTHOCHUTEIIbHBIC
MOTPENTHOCTU MPSIMBIX U KOCBEHHBIX U3MEPECHUN;

-IPOBOJAUTH OMNBITHl IO TPOBEPKE MNPEAJIOKEHHOM THUIOTE3bl: IUIAHUPOBATH
HKCHEPUMEHT, COOUpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATH
MOJyYEHHBIE PE3YJIbTAThI U JEJAaTh BBIBOJ O CTATyCE NPEMJIOKEHHON TUITOTE3bI;
-ONMCBIBATH METO/IbI ITOJYYCHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

-co0r01aTh ITpaBmiia 6€301acHOT0 TPY/Ia MPU MIPOBEACHUHN UCCIICIOBAaHUHN B paMKax
y4eOHOTr0 KCIEPUMEHTA, MPAKTUKyMa U yUeOHO-UCCIIEI0BATEILCKON U MPOSKTHOM
JEATEIbHOCTH C WCIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
o00OpyIOBaHUS;

-pemath pacuy€THBIC 3aJlauyd C SBHO 3aJaHHOW M HESIBHO 3aJIaHHOW (HU3WYSCKOU
MOJIC/IBIO: Ha OCHOBAaHWM aHaliu3a YCJIOBHUS BHIOMpaTh (HU3WYECKUE MOJICIH,
OTBEYAIOIIME  TPEOOBaHUAM  3aJaud, NPUMEHITh  (QOPMYJbI,  3aKOHHBI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (U3UYECKUX TEOPUM MpHU HCHOJIb30BAHUU
MaTEMaTUYECKUX METOJOB PELICHHUs 3aJad, MPOBOJHUTH PacuyE€Thl HAa OCHOBAHUU
MMEIOIIUXCS JAaHHBIX, AHAUIM3UPOBATH PE3yJbTaThl U KOPPEKTUPOBATH METOJbI
pelIeHus ¢ Y4ETOM MOJIYUYEHHBIX PE3yJIbTaTOB;

-peliaTh Ka4eCTBEHHBIC 3ajayu, TpeOylollue MNPUMEHEHUS 3HAHUU U3 Pa3HbIX
pa3nenoB Kypca (U3MKHM, a Tak)Ke HMHTETpalluM 3HAHWN U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJA: BBICTPAWBATh JJOTMUYECKYIO LIEMOYKY PACCYXKICHUN
C OMOpOH Ha U3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECCKUE SIBJICHUS,
-MCIOJIb30BaTh TCOPETUUECKUE 3HAHUS JJI1 OOBSCHEHHS OCHOBHBIX MPHUHITUIIOB
paboThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMUCTB M TEXHOJOTMUECKUX
ITPOLIECCOB;

-IIPUBOJUTH TPHUMEPHI BKJIaJa POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

-aHAJIM3UPOBATh M OIICHUBATh TIOCJIEACTBUSA OBITOBOM W MPOU3BOJCTBEHHOMU
NEATeIbHOCTH YEJIOBEKA, CBSI3aHHOW ¢ (pu3nueckuMu mpoleccamu, ¢ TMO3UIUN



IKOJIOTUYECKOM 0€3011acCHOCTH, peICTaBICHUN 0 paloHaIbHOM
IPUPOAOIIOIB30BAHNUHN, @ TAK)KE Pa3yMHOM MCIOJIb30BAHUM JIOCTUKEHUN HAYKU U
TEXHOJIOTUH JJIsl JalbHEUIIIEro pa3BUTHSI UEJIOBEUECKOTO 00IIECTBA;

-IIPUMEHSTh pa3jinyHble CcrnocoObl paboTel ¢ uUHpOpMaLMEl (PU3NYECKOTro
COJIEp’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH,
IIPU 3TOM KCII0JIb30BATh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JIJISl TOKUCKA,
nepepaboTKU M TMPEAbSABICHUS YU4eOHOM W HAy4HO-NOMYJISpHONW WHGOpMAINH,
CTPYKTYPUPOBAHMSI U MHTEPIpETAMU WH(DOpMALMK, MOTYYEHHON M3 pa3InyHbIX
MCTOYHHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJYy4aeMyt0 HH()OPMALUIO U OLIEHUBATH
e€ TOCTOBEPHOCTh KAK HA OCHOBE MMEIOIINXCS 3HAHMM, TaK M HA OCHOBE aHajIu3a
UCTOYHHMKA UH(POpMALIHY;

-TIPOSIBJIAITh OPraHU3allMOHHBIE W ITO3HABATEJIBHBIE YMEHHS CaMOCTOSATEIbHOIO
NpUOOPETEHUs] HOBBIX 3HAHWI B MPOLIECCE BBINOJHEHUS MPOEKTHBIX M y4eOHO-
UCCJIEeI0BATENBCKUX PadoT;

-paboTaTh B IPYMIIE C UCMIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, TUIAaHUPOBATh
paboTy TpyMNIbl, pPalMOHAIBHO PaCHpPENeNiTh AEITEIbHOCTh B HECTAaHAAPTHBIX
CUTyalusiX, aJCKBAaTHO OIIEHMBATh BKJIAJ Ka)X/JOr0 M3 YYaCTHUKOB TPYIIBl B
pelieHne paccMaTpuBaeMon MpoOJIEMBl;

-MPOSIBIISATh MOTHUBALIMIO K Oyaymiedl npodecCHOHanbHON JEeATENbHOCTH IO
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TTPODUIIAL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Kontpoabuble | IlpakTnyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypchbl
Pa3nen 1. HAYUHBI METO/I IIO3HAHMS ITPUPO/IbI
1.1 HayuHblii MeTO1 TO3HAHUS TPUPOIBI 6 bubmmorexa [IOK
' Y A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pasznen 2. MEXAHUKA
2.1 Kunemarunka 10 1 bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
2.2 JlnHamMuKa 10 bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
N bubmuoreka [IOK
2. 1
3 Cratiika TeEpiOTO Tena > https:/m.edsoo.ru/f] 6b68d7
bu6mmoreka [JOK
24 1 1
3aKOHBI COXPAHECHHS B MEXaHUKE 0 httos: /L edsoo.rw/FLEbGRAT
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMHUKA
. bubnuoteka [IOK
1 1 1
3 OCHOBBI MOJICKYJISIPHOKHHETHIECKOM TEOpUHr 5 hitoss//m edsoo.ru/FL6b6dT
bu6mmoreka [JOK
3.2 Tepmonunamuka. TennoBbie MallIUHbBI 20 1 httos://m_edsoo.ru/fL6b68dT
33 ArperarHble cocTOsiHUS BellecTBa. DazoBbie 14 1 bubnmoreka [JOK
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https://m.edsoo.ru/f16b68d7

epexXo0Ibl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznean 4. 3JIEKTPOJIUHAMUKA
bu6mmoreka [JOK
41 DUIeKTpHecioe Hoje 24 https://m.edsoo.ru/f16b68d7
. . but6mmoreka [JOK
4.2 [TocTOAHHBIN ATEKTPUYECKHUI TOK 24 httos://m.edsoo. a1 6b68d7
bu6mmoreka [JOK
43 TOKH B pasmIibIX cpesax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3znen 5. PUSHUYECKUHA IPAKTUKYM
. but6mmoreka [JOK
> DusHIECKIH MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6nroreka [JOK
P 1
C3CPBHOC Bpent 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KUIACC

Kosau4vecTBO 9acoB JIeKTPOHHBbIE
HaunmMeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kontpouabubie | IIpakruueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOIUHAMUKA
bu6mmorexa [JOK
1.1 M 14
AAHTHOE ToJe https://m.edso0o.ru/39859¢f1
bu6mroreka [JOK
1.2 C) 13 1
FICKTPOMATHHTHA HEYKIHIA https://m.eds00.1ru/39859¢ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannyeckue KoneOaHus 10 bubmmorexa [IOK
https://m.edsoo0.r/39859ef1
2.2 DJIeKTpOMarHuTHBIC KojeOaHus 15 bubmmorexa [IOK
https://m.edsoo.ru/39859¢f1
3 MexaHuYecKHe U 3JIEKTPOMAarHUTHbIE 10 ) bubnmoreka [JOK
‘ BOJIHEI https://m.eds00.ru/39859¢f1
24 Onruka 25 1 bubmorexa [TOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPUHA OTHOCHUTEJBLHOCTHU

3.1

Ocuossl CTO

5

bu6mmoreka [JOK
https://m.edsoo.ru/39859¢f1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3nea 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsipHO-BOJIIHOBOM AyalIn3M 15 bubmmorexa [OK
' PHyCKyIAp y https://m.eds00.1ru/39859¢f1
bu6mmoreka [JOK
4.2 () 5
H3Hia aTtoMa https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO JIpa ¥ SJIEMEHTapHBIX 5 bubmuoreka [JOK
' YaCTHI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Pa3nea S. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka IIOK
5.1 DJIEMEHTHI aCTPOHOMHH M aCTPODU3UKH 12 hitos://m.edsoo ru/39859ef1
Hroro no paszneny 12
Paznen 6. DUSUUECKUM MPAKTUKYM
. bubmuoreka [IOK
6.1 DU3NYECKUH PAKTUKYM 16 16 httos://m.edsoo.ru/398596f1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE ITOBTOPEHUE
Cucremaru3zanus u 00001IeHIE
71 MPEIMETHOTO COAECPKAHUS U OIbITa 15 bu6mmoreka [JOK
' JEATETLHOCTH, IPUOOPETEHHOTO TIPH https://m.edsoo.ru/39859¢f1
n3ydeHuu kypca ¢usuku 10 — 11 xmaccos
Hroro no pazneny 15
bubmuoreka IIOK
P 10
SSEPBHOS BPeMA https://m.eds00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara nupposbie
Tema ypoka Kontpoabuble | IlpakTnyeckue
n/m Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
| ®dusnka — pyHAaMEHTaIbHAs HAyKa O 1 bubnnorexa HOK
TPUPOJIC https://m.edsoo.ru/1beef346
) Hayunblil MeTO1 TO3HAHUS U METO/bI 1 bubnmnorexa [IOK
rccaeaoBaHus GU3NYECKUX SIBJICHUIN https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TEOpHsl B IpoIecce
3 HOSH&I—II)I/IH MIPUPOJIBI pHa6mopeHI/Ie u 1 bubamorexa TIOK
PHPOJIBI. a https://m.eds00.ru/34¢49931
9KCIIEPUMEHT B (pU3MKe
4 CniocoObl 3MepeHus PU3NIECKUX 1 bubnmnoreka [IOK
BEJINYNH https://m.edsoo.ru/ca2def03
AOCONIOTHAS M OTHOCHUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUH (PU3NUECKHUX 1 bubmmorexa LOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYHH
MognenupoBanue B ¢puzuke. Poib u
6 MecTo (pu3uku B (GOpMUPOBAHUU | bubnnorexa [IOK
COBPEMEHHOMN HayYHOM KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B IPAKTUYECKOM ESTEIBHOCTH JIIO/IEN
Mexanunueckoe 1Buxkenue. Cucrema
7 orcyeTa. OTHOCHTEIIBHOCTh | bubnmoreka [IOK
MeXaHU4ecKoro ABmwxkeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4ll MEXaHUKH
8 Paaunyc-BekTop MaTepuaibHOM TOYKH, 1 bubnmoreka [IOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€T0 MPOCKIUH Ha OCHU KOOpAUHAT.

Tpaekropust. [lepememienne. CKopocTb.

HX npoekiuu Ha ocu KOOpAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE IIPAMOJIMHEWHOE
nsmkenue. ['papudeckoe onucanue

bubnuoreka [JOK

? PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CnoxxeHue nepeMenieHui U CKOpoCTeN. bubmmoteka [IOK
Pemmenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE IBH>KEHHUE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubmuoteka [IOK
[IpsimonHeiHOE TBUKEHUE C https://m.eds00.1ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 HEHSEOJ‘II/IHGﬁHOFO JBHKCHUS C bubmorexa [OK

https://m.edsoo.ru/b7560bbf
MMOCTOSIHHBIM YCKOPEHUEM
CBobOoHOe nageHue. Y CKopeHue

13 CBOOOJIHOTO TIAJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHU U UX Tpaduku

14 JIBKeHue Tesna, OpoIIeHHOTO IO/ bubnuorexa [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4fs
Kpuonuneiinoe npuxenue. J[BuxeHue
10 OKPY>KHOCTH. YTJIOBasi U TUHEUHAS

15 ckopocts. [lepron u yacrora. bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
[{eHTpOCTPEMHUTETBEHOE U TTOJIHOE
YCKOpEHHE
16 Kontposnbnas pabota 1o teme bubmmorexa [IOK

https://m.edsoo.ru/1242{32¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kunemartuka"

[TepBeiii 3axoH HptoToHA.
HNHuepupnanpHble CUCTEMBI OTCYETA.

bu6mmoreka [IOK

17
[Tpuniun otHOcuTenbHOCTH ["anuest. https://m.edsoo.ru/5a9e4a64
HeunepuuanbsHble cucTeMbl OTCYETA
18 Cuna. PaBHonelicTByOIIIast CHITA. bubnuoreka [IOK
Bropoii 3akoH Herotona. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictBue ten. TpeTuit 3aKoH bubnmnorexa [IOK
Herorona https://m.edsoo.ru/57dba505
[Ipuniun cynepno3uunu cui. Pemenue
20 3ap aqL:{a 1| yI/IMIe)HeHI/I: 3aKOHOB bubmorexa TIOK
g P https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOTO TSATOTCHHUS.
21 C) y Th TPABUTALIMOHHOW U bubmmorexa [IOK
KBHBMEHTHOC p 1o https://m.edsoo.ru/9aba2b0a
WHEPTHOUN MacChl
22 Cuia TSDKECTH M yCKOPEHHE bubnmnorexa [IOK
CBOOOAHOTO MaICHUS https://m.eds00.ru/22757{26
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [1epBas bub6numoreka LIOK
23
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnuoreka [JOK
. I'yka. B
24 Cua ynpyroctu. 3akon ['yka. Bec ena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoma u BUIbI CHI Bu6nunoreka [JOK
25 TpeHus. J|BU>KEHHE B KUIKOCTHU U ra3e ¢ https://m.edsoo.ru/1fa86499
YUYETOM CHUJIbI COITPOTUBJIEHUS CPEJIbI https://m.edsoo.ru/2¢b29676
%6 Hasnenue. ['uapocraTnueckoe bubmmoreka LIOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



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

AGCOTIOTHO TBEPOE TEINO. bubnmnoreka [{OK
27 [TocTynaTenpHOE 1 BpamaTeabHOe bubnmnorexa [IOK
JIBIDKEHHUE TBEPAOIO TeNa https://m.edsoo.ru/2b95d57e
73 MOMEHT CHJIbI OTHOCUTEIBHO OCH bu6mmorexa [IOK
Bpaienus. [lneqo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teiny. LleHnTp TsxecTu Tena. bu6mmoreka LIOK
VYcioBus paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecHs
Bbubnuoreka [JOK
30 Pemenne sanas https://m.edsoo.ru/dc1caacO
31 KonrponsHast pabora o Teme bubmuoreka LIOK
"Iunamuka. CtaTuka TBep0ro Tena" https://m.edsoo.1u/9f5a574c¢
NMnynsc MaTepuanbHOU TOYKH,
0 CHCTEMBbI MAaTepUAIIbHBIX TOUEK. [[eHTp bubnuoteka [IOK
Macc CUCTEMBI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LIEHTPA MAcC
NmMmynbe cuiibl 1 KI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHEHMsI HMITyJIbCA. Bubmiorexa LIOK
https://m.edsoo.ru/1310a221
PeakTuBHOE ABM>KEHME
MoMeHT uMItysibca MaTEPUAIBHON
34 touku. [IpencraBienue o coxpaHeHUH bubanorexa [IOK
MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bubmnoreka IIOK
35 Peerne 3anas https://m.edsoo.ru/f7706d63
36 PaGora cuiibl Ha MaJIOM U Ha KOHEUYHOM Bu6nunoreka [JOK

nepemenieHuu. ['padpuueckoe

https://m.edsoo.ru/913974¢7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
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https://m.edsoo.ru/9f5a574c
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https://m.edsoo.ru/13f0a221
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MpeICTaBJICHUE PAOOTHI CHIIBL.
MoiHocTh CHITBI

Kunernueckas sneprus. Teopema 00

bubmnoreka IIOK

37 W3MEHEHNN KMHETUYECKON SHEPTUU
. https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHOU TOUKH
IToTeHuuanbHBIE M HEMOTEHITHAILHEIE
38 cuibl. [lorennuansHaast daeprusi. Bropas buGnuorexa [IOK
’ privt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst kKocMHuuecKasi CKOpocTh. CBSI3b
pabOThI HEMTOTCHIIUATBHBIX CHII C
. bubmuorexa [JOK
39 M3MEHEHHEM MEXaHUYEeCKOM 3Heprun
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOMN SHEePTUn
Viupyrue u Heynpyrue CTOIKHOBEHUS.
40 v Py Ey py . bu6mmoreka [IOK
aBHeHue bepHyIn Ii1g uaeaabHOR
p PHYIUI JUTL 1A https://m.edsoo.ru/f30£43b6
JKHIKOCTH
41 KounTponbnas paboTa no reme "3akoHbl bubnuorexa [IOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHuil 0 IPUPOIE
P pap bubnuorexa [JOK
42 Term1oTel. OcHoBHBIE monoxenus MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe nBmxeHne
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Te€JI. XapaKkTep ABMKECHUI U bubnnorexa [IOK
PABIX TCIL. AapaKtep https://m.edsoo.ru/c44d02e2
B3aMMOJIEMCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYJI (ATOMOB).
P P ya( ) bubmmoreka [IOK
44 KommuectBo BemectBa. IlocTostHHAs
https://m.edsoo.ru/c5b72ab7
ABorajipo
45 Temnepatypa. TermioBoe paBHOBeCHE. bubnuoreka [IOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
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[lTxana [enbcus

https://m.edsoo.ru/0070d493

46 Pemenue 3amau bubmorexa [OK
https://m.edsoo.ru/1531abas
. bubmuorexa [JOK
47 Wneanbuplii ra3. I'a30BbIe 3aKOHBI hits://m.cdsoo.ru/1deb2367
43 VYpaBuenue MenaeneeBa-KnaneiipoHa. bubnmnorexa [IOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcoutoTHas TeMIiepaTypa. 3akoH bubmmoreka [JOK
JansToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccsl B UaeaIbHOM rase ¢ bu6nmoreka LIOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBieHne
51 I/ISOE)pOLIeCCOBZ E3(I)[TepMa, H30X0pa, bubmioreia LIOK
https://m.edsoo.ru/1344327b
n3o00apa
52 OcnosHoe ypaBHeHrne MKT bubamorexa LIOK
https://m.edsoo.ru/c8094721
bubmnoreka [IOK
33 Pemerme 3anad https://m.edsoo.ru/10265a05
CBs13p a0CONIOTHON TEMIIEPaTyphI
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeHEel KHHETHYECKOM SHEepruen https://m.edsoo.ru/c38af875
MOCTYIATEIbHOTO TEIIOBOT'O ABUKECHUS
€€ JacTuI
55 O0o0061meHre U cucTeMaTr3aIys 3HaHU| bubmuorexa [JOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 Kontposbnas padora o reme "OCHOBBI bubnnorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucrema. 3alaHnue butmmoreka [IOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
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BHEIIHUX ycinoBul 1 T/ cuctemsl.
Bremnue v BHyTpEeHHUE [TapaMeTpBl.
[Tapamerpsl T/l cuctemMsl kKak cpeHue
3HA4YEHMsI BEJINYMH, ONMCHIBAIOIINX €€
Ha MUKPOCKOITNYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Ha4vaJ10 TCpMOJHNHAMUKHU.

bubnuoreka [JOK

58 Camonpon3BoJibHas penakcarus T,
p p H A https://m.edsoo.ru/8ec5120
CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO
Mojens uaeanbHOro ra3a B
bubmuoreka [IOK
59 TEPMOJIMHAMUKE. Y CIIOBUSA
. https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOM MOIeNN
60 VYpaBuenue Menneneesa-Kianeiipona n bubmnoreka [IOK
BBIPAJKECHUE U1l BHYTPEHHEN SHEPIUU https://m.edsoo.ru/bal178d0
Bripaxenue 11 BHyTpEHHEN SHEPTUH
61 OJITHOATOMHOTO MJIcaJIbHOI'O T'a3a. bu6mmoreka [IOK
KBasucrarudyeckre U HECTaTUYECKHUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTa B
& TepMoIMHaMUKe. Borancnenue paboTsl bu6mmoreka LIOK
1o rpaduKy mporecca Ha pV- https://m.edso0.ru/741d5738
auarpamme
Tennonepenava kak cnoco0 U3MEHEHUS
63 BHyTpeHHel sueprun T/l cuctembl 6e3 bubnmorexa LIOK
TP P https:/m.edsoo.ru/3d734561
COBEPIIICHHSI pabOTHI
64 KonBek1usi, TEMI0IPOBOAHOCTD, bubmnoreka IIOK
H3JIy4YeHue https://m.edsoo.ru/157b54cd
65 KomuuecTBo TennoThl. TennoéMKoCTh Bbu6nuoreka [JOK

TCIa. YIICJ'IBHaﬂ U MOJIIpHAas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BEIlECTBA. Y eIbHas
TEIUIOTa CrOpaHus TOILJIMBA

66 Pacuér kosuecTBa TEIIOTHI IIPU bubnnorexa [IOK
Terionepeaade https://m.edsoo.ru/1dbSad4e
7 [TonsTre 06 aguabaTHOM MpoIECcCe. bu6nuoreka [IOK
[IepBrIil 3aKOH TEPMOAMHAMUKHU https://m.edsoo0.ru/d8098824
KomnuecTBo TemioTs! 1 paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEHN SJHEPIUH bubnmorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucrtembl
BTopoii 3ak0H TepMOJUHAMUKH 151
69 PABHOBECHBIX U HEPABHOBECHBIX bu6muoreka LIOK
nporeccoB. HeobpaTumocTs https://m.edsoo.ru/c614f464
MPUPOJIHBIX MTPOLIECCOB
70 [TpuHIUTIBI AEHCTBUS TETIOBBIX Bu6nunoreka [JOK
maruH. KITJT https://m.edsoo.ru/2¢945513
71 MakcumanbsHoe 3Hauenure KITJI. Huki bubmuoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmoreka [JOK
72 Pemenne saza4 https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKHUE aCTIEKThI
73 HCTI0JIb30BAHMS TEIIJIOBBIX JIBUTATEIICH. bubmuoreka [IOK
TernoBoe 3arpsa3HeHUE OKPYKarOIEen https://m.edsoo.ru/9867aaa7
cpenpl
bu6nmoreka [JOK
7 Pemenne saxa- https://m.edsoo.ru/c8c70432
O06o001IeHre 1 cucTeMaTH3aIUs 3SHAHUN
bu6nmoreka [IOK
75 o Teme "Tepmoannamuka. TernoBbie

MAaIuHb"

https://m.edso0.ru/28d62b3f
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https://m.edsoo.ru/c8c70432
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KonrtponbHast pabora o Teme

bu6nuoreka [IOK

76
"Tepmoaunamuka. TenaoBbie MAIIMHBL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue 1 KOHAEHCALHA.
POOdP bubmnoreka IIOK
77 Hcnapenue u kutienue. Y aenbHas
https://m.edso00.1ru/6f8e¢6777
TEII0Ta NapooOpa3zoBaHus
HacepltieHHbie 1 HEHACHIIIEHHBIE TTapHI.
KauectBennast 3aBUCHMOCTD INIOTHOCTH
Y JABJICHUS HACBHIIIEHHOTO IMapa OT
78 TEMIIEPATYPEI, UX HE3aBUCHUMOCTH OT bubnmorexa [OK
.. PATYPH, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO TIapa.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aBJIEHUS B JKUIKOCTHU
79 Bnaxxnocts Bo3yxa. AGCONIOTHAS U bubnmnorexa [HOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubmnoreka IIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95fF3
TBépnoe Teno. Kpucrammueckue u
81 aMmopdHbIe Tesla. AHU30TPOITHS CBOMCTB bubmmorexa [IOK
p ’ P https://m.edsoo.ru/20a88a03
KPHUCTAJIJIOB
[InaBneHue u KpUCTAILITU3ALIMSL.
but6mmoreka [IOK
82 VY aennHas TEIJI0Ta IUIaBJICHHS.
https://m.edsoo.ru/6ee91e9f
Cybnmumanust
eopmarmu TBEpAOTO TENIA.
Aedop P butmmoreka [IOK
83 Pactsxkenue u cxxarue. Casur. Moayib
o https://m.edsoo.ru/dalaabl0
IOwnra. Ilpenen ynpyrux nedopmanunit
TermnmoBoe pacmmpeHue KUIKOCTEN 1
i bubmuoreka [IOK
84 TBEPJBIX TEJl. AHTAPMOHU3M TEIUIOBBIX

KoJIcOaHMi YacTHI] BEIeCTBA

https://m.edsoo.ru/7baSedf2



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

[IpeobpazoBanue sHEPTUM B (Pa30BBIX

bu6nuoreka [IOK

85
rnepexonax https://m.edso0.ru/97a0672f

bu6nuoreka [IOK

86 YpaBHEHHE TEIJIOBOro OanaHca

p https://m.edsoo.ru/ab1521fb
bu6nuoreka [JOK

87 Pemenue 3amau

. https://m.edsoo.ru/8ab7{40d
[ToBepXHOCTHOE HATSKEHHUE.

28 Kanunnsipuele siBienus. Jlapnenue mnoj bubnuoteka [IOK
VCKPUBJICHHOU IIOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
x)unkoctu. @opmyna Jlammaca
O0001IeHrEe U cUCTEMAaTU3aLNA 3HAHUI

" bubmuoreka [IOK
89 1o TeMe "ArperaTHble COCTOSTHUS
| https://m.eds0o.ru/0b52575c¢
BelecTsa. Pa3oBble MEPEXObl
KontponbHas paboTa nmo teme
90 A P P bubnuorexa IIOK
IrperaTHbIE COCTOSTHUSI BEILIECTBRA.
p B https://m.edsoo.ru/7dc2a739
®dazoBble Tepexoab"”
DneKTpu3anus Tei U e€ MposiBICHUSL.

91 DnekTpuyeckuii 3apsia. [IBa Buma bubnmoreka [IOK
AJIEKTPUYECKUX 3apsaa0B. [[poBOIHUKH, https://m.edsoo.ru/1aff445f
JTUAJICKTPUKU U TIOTYTPOBOTHUKH
DJIeMEHTAPHBIN PIIEKTPUUESCKUH 3apsi.

P b P bubmuorexa [JOK
92 3aKOH COXpaHEHUs MIEKTPUIECKOro
https://m.edsoo.ru/f49afd24
3apsaa

93 Bzaumopeiictue 3apsiaoB. ToueuHbie bu6mmoreka [IOK
3apsibl. 3akoH Kynona https://m.edso0.1ru/445b7746

bu6mmoreka [IOK

94 Perrenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
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Dnektpuueckoe nojue. Ero aeiictBue Ha

bu6nuoreka [IOK

95
JJIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsyk€HHOCTB 371€KTPUYECKOTO MOJIA.

9% [IpoOGueIii 3apsz. Jlunun bu6mmoreka [IOK
HaIpPsHKEHHOCTH DJIEKTPUYECKOTO TOJIA. https://m.edsoo.ru/3dac6957
OHOpPOAHOE 3IEKTPUUECKOE T10JIE
[ToreHuManbHOCTH

97 3JIEKTPOCTATUUECKOTO NoJIs1. Pa3HOCTH bubmmorexa TIOK

P ) https://m.eds00.ru/80021447
IIOTEHIMAJIOB U HANPSKECHUE
[TorennmansHas 3HEPTHS 3apsiaa B
98 DJICKT I;CTaTquCKOAE oJje pH(iITeHuHaJI bubnmorexa [IOK
P ) https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MOJIs
CBs13b HANPSHKEHHOCTH TOJIS U

99 P bubnmnorexa [IOK
PA3HOCTH HOTCHIMAIIOB JUIA https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHUECKOTO TIOJIS

100 [IpuHuun cynepno3uuuu bubnmnorexa [IOK
3JIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfed4abe

Bbubnuoreka [JOK
101 Pemenue 3amau
g https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsaa. [lone bubmmoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cephl https://m.edsoo.ru/b297b5¢3
[Tone paBHOMEPHO 3apsAKEHHOTO 110

R P P P bubmuorexa [JOK
103 00BEmy mapa. [lone paBHOMEPHO
N N https://m.edsoo.ru/f7a665ee
3apsHKEHHON 0€CKOHEUHOM MIIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubnuoreka LIOK
1oJsie. Y CJI0BUE PaBHOBECUS 3apsA10B https://m.edsoo.ru/32405¢eab

105 JIM5IeKTpUKY U MOTYITPOBOAHUKH B bubmmoreka LIOK

QJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebabs



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
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https://m.edsoo.ru/060ebab5

Konpnencarop. D1neKTpo€MKOCTb

bubnunoreka [IOK

1 . N
06 | xomnencatopa. SACKTPOSMKOCTE https:/m.edso0.ru/845b4f73
IJIOCKOTO KOHJEHCATOpa
107 [TapamiensHOE cOeAMHEHUE bubnnorexa [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBaTeabHOE COSTUHCHHE Bu6nuoreka [JOK
KOH/IEHCATOPOB https://m.eds0o.1u/1€992920
109 OHeprus 3apsHKSHHOr0 KOHACHCAaTopa bubmorexa HOK
p P A p https://m.edsoo.ru/73a34f18
bubnunoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.r/27434040
11 JIBrkeHMe 3apsKEHHOM 4acTUIbl B bubmmoreka [IOK
OJTHOPOJIHOM 3JIEKTPUYECKOM I0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
13 O000I11IeHNE U CHCTEMATH3aLIU 3HAHUN Bbu6nuoreka [JOK
1o teme "DieKkTpuueckoe nose" https://m.eds00.ru/5752603f
114 KontponpHast paboTa o teme bu6mmoreka [LIOK
"OnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosiHHBIN TOK. Y coBust
115 CYIIECTBOBAHMUS IOCTOSTHHOTO Bubmmorexa TIOK
v https://m.edsoo.ru/233311b5
AJIEKTPUIECKOTO TOKA
bu6nmoreka [JOK
.H S/1C
1o Herounmici Toka. Hanpaxenue i 91 https://m.edsoo.ru/0839a115
117 3akoH Oma 1S y4acTKa LeMnH. bu6mmorexa [IOK
DNEKTPUUECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb CONIPOTHUBIIECHUS bubnmnorexa [IOK

OJHOPOJHOI'O IIPOBOAHHKA OT €TI0

https://m.edsoo.ru/95fcdf51
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https://m.edsoo.ru/5fb2acb5
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JJIMHBI U TUIOMAa IMOIIEPEYHOT O
CCUCHUA

YaenbHOE COIIPOTUBJICHHEC BCIICCTBA.

bu6mmoreka [IOK

119
Pemenue 3agau https://m.edsoo.1u/437f8300
120 [TocnenoBarensHOE, MapaIeIbHOE, bu6nuoreka [IOK
CMEIIaHHOE COEAUHEHNE IPOBOTHUKOB https://m.edsoo.1u/236f7e07
121 Pacdét pa3BeTBIEHHBIX JIEKTPUUECKHUX bubnmnorexa [IOK
nenieit. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
but6mmoreka [IOK
122 P
CILICHHE 3a/1at https://m.edsoo.ru/3881b469
123 PaboTa sanexTpuieckoro Toka. 3akoH bubnmnoreka [IOK
Hxoynsa —Jlenna https://m.edsoo.ru/a3605¢5¢
bu6nuoreka [JOK
124 P
CHICHHE 38731 https://m.eds00.ru/6761bfOf
MOIIHOCTB AIEKTPUUECKOTO TOKA.
125 TemoBast MOIIIHOCTh, BhIAEIsIEMas Ha bubmmorexa [OK
H > BB https://m.eds00.1u/99750a6f
pe3ucTtope
but6mmoreka [IOK
12 P
6 CHICHHE 3alad https://m.edsoo.ru/eb72fc24
127 OJ1C v BHyTpEHHEE COMTPOTUBIICHUE bubmuoreka [IOK
HUCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma 1151 TOJTHOM (3aMKHYTOH ) bubnnorexa [IOK
AIIEKTPUYECKOM TETTN https://m.edsoo.ru/221f40fb
bu6nmoreka [JOK
129 Pemenue 3ana
HHCHHE SaAat https://m.edso0o.1ru/3580b679
but6mmoreka [IOK
130 M
OUIHOCTE MCTORHHKA TOKa https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanue bubnmnorexa [IOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
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https://m.edsoo.ru/a0ae51d8

https://m.edsoo.ru/54615632

132 Konaencarop B 1ienu MOCTOSIHHOTO TOKa bubmorexa [OK
A p B https://m.edsoo.ru/3536813e
bubmnoreka IIOK
133 Pemenue 3ana
HHICHHE saad https://m.edsoo.ru/4410cef0
134 Pemenue 3amay mo Teme "IlocTosHHBIN bubmuoreka [IOK
3JEKTPUYECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amad mo teme "[locTosHHBII bubnuoteka [IOK
AIEKTPUIYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau mo teme "IlocTosHHBIH Bubnunoreka [JOK
3JEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre 1 CUCTEMATU3AIMS 3HAHU I
137 1o Teme "[1oCTOSHHBIN 2JIeKTPUUYECKU bubmorexa [OK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas pabota no teme bubnmnorexa [IOK
"IToCTOSIHHBIN 2JEKTPUUECKUI TOK" https://m.edsoo.ru/1885ddf1
DeKTpruYecKasi MpOBOAUMOCTD
. but6mmoreka [IOK
139 PA3JIMYHBIX BEIIECTB. DJICKTPUUECKUI
https://m.edsoo.ru/da794295
TOK B MeTajax. CBEepXIpOBOAUMOCTh
DIIEKTPUYECKHI TOK B PaCTBOPAX U
140 acIuiaBax JICKTPOJIMTOB. 3aKOHbI bubmorexa [OK
p P ’ https://m.edsoo.ru/4b423491
®dapajnes 1S AIEKTPOIU3a
bu6mmoreka [IOK
141 Dne €CKHI TO azax. [Ima3zma
FICKTPHHICCIA TOK B rasax. Lulasu https://m.eds00.r/92d9276
142 DIEeKTPUYECKHUM TOK B BAaKyyMe. bubmmoreka [JOK
Bakyymubie mprbopbl https://m.edsoo.ru/2E+160
143 DNEKTPUUECKUH TOK B bu6muoreka LIOK

IMOJIYIIPOBOJHHUKAX

https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
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https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
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https://m.edsoo.ru/ab61c660

144

[HonynpoBoaHKUKOBBIE TPUOOPHI

bubnunoreka [IOK
https://m.eds0o.1u/83622200

145

®u3HYECKU IPAKTUKYM I10 TEME
"M3MepeHune CUiIbl TOKa U HAMPSHKEHUS
B LIENIH IIOCTOSIHHOT'O TOKA IIPY IIOMOIIH
aHaJIOTOBBIX U LIU(POBBIX
W3MEPUTENbHBIX TPUOOPOB" MiIn
"3HaKOMCTBO C LU(PPOBOIA
nabopatopueit mo ¢usuke. [Ipumeps
U3MepeHus PU3MUECKUX BEITHMYNH MTPH
MTOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

bu6mmorexa [IOK
https://m.edsoo.ru/5643ea56

146

Du3HUECKU MPAKTUKYM 110 TEME
"H3y4yeHne HepaBHOMEPHOTO IBUKEHUS
C LEJIBIO ONPEICIICHUSI MTHOBEHHOMN
ckopocTH"

Bubnuoreka [JOK
https://m.edsoo.ru/f6292f5f

147

PuU3HYECKUHN IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs pu
MPSIMOJTMHEITHOM pPaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "UccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHHU NPU PAaBHOYCKOPEHHOM
IBIDKEHUN"

bubmuoreka [IOK
https://m.edsoo.ru/6960b6ef

148

DuU3NYECKUN IPAKTUKYM I10 TEME
"HN3mepenue yCKopeHusi CBOOOJHOTO
najgenus” win "M3ydyenue nBuxeHus
Tela, OPOIIEHHOTO TOPU3OHTAIILHO"

bu6nuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

DuU3NYECKUI PAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPYKHOCTH C TIOCTOSTHHOM 10 MOJTYJIIO

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



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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ckopoctbio" uiu "Hccnenosanue
3aBUCHMOCTH TIEPHUOIa OOpaIeHHS
KOHUYECKOI0 MasTHHKA OT €TO
napamMeTpon"

150

DuU3HUECKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOAEHCTBYIOIIEH CUIIBI
IpU JBUKEHUH OpyCKa M0 HaKJIOHHON
mockoctu" i "IIpoBepka runoressl o
HE3aBHCHUMOCTH BPEMEHHU JABM)KCHUS
Opycka o0 HaKJIOHHOM IIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

Bu6nunoreka [IOK
https://m.edsoo.ru/0b34db&4

151

DU3NYECKUN TPAKTUKYM 10 TEME
"HccneqoBaHue 3aBUCUMOCTH CUJT
YIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pPE3MHOBOM 00pasiie, OT UX
nepopmanuu” wnn "U3ydyenue
JBUKEHMSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH depe3 JIETKUU
670K"

but6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

®u3NYECKU IPAKTUKYM I10 TEME
"N3mepenne kordurmenTa TpeHus 1o
BEJIMUMHE YTJIOBOTO KO3 uIrenTa
3aBucumoctd FTp(N)" nnu
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM TNIOCKOCTH C IEPEMEHHBIM
K02 punreHToM TpeHus" HuIu
"N3yueHnue qBUKEHUS IPy3a HAa BaLy C
TpeHueM"

Bbubnunoreka [IOK
https://m.edsoo.ru/b83b1607

153

Du3HYECKU IPAKTUKYM I10 TEME

Bbu6bnunoreka [JOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBaHue ycloOBUN PaBHOBECHS
TBEPAOTO TeJIA, UMEIOILETO OCh
BpaieHus" unu "KonctpyupoBanue
KpPOHILTEHHOB U pacuéTr CUJl yIpyroctu"
nny "M3ydeHne yCTOMYMBOCTH
TBEPAOTO TEJIA, UMEIOIIETO IJI0MAab
onopsl"

https://m.edsoo.ru/4a04{4{7

154

DU3NYECKUN TPAKTUKYM 10 TEME
"M3MepeHne uMitybca Tela 1o
TopMO3HOMY IyTH" miu "M3Mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETN
AJIEKTPOMOOMIISL U MOIIHOCTHU CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJa C UMITYJIbCOM CHIIBI"
unu "VccnenoBanrue coXpaHeHUs
HMITyJIbCA TIPU yIIPYTOM
B3aumMojieiicTBun" unu "M3mepenue
KUHETUYECKOW SHEPTUH Tela 1Mo
TOPMO3HOMY ITyTH"

Bbu6nunoreka [IOK
https://m.edsoo.ru/8561b28e

155

DuU3NYECKUN MTPAKTUKYM 10 TEME
"H3y4eHne U30TepMHUECKOTro Mpolecca
(peKOMEHJ0BaHO UCIOIb30BAHUE
uudpoBoii 1abopaTopun)" win
"N3yuenue n30X0pHOTro mpoiiecca’ uin
"N3yuenue nzobapHoro nporecca’ wiu
"IIpoBepka ypaBHEHUS COCTOSHUS"

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

156

DU3NYECKUHN TPAKTUKYM 10 TEME
"U3Mepenue yaenbHON TeII0EMKOCTH "
unmu "UccnenoBanue npoiecca

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

OCTBIBaHHUS BellecTBa' WM
"UccnenoBanue aqnadbaTHOTO
npouecca" win "Usyuenue
B3aMMOCBSI3M SHEPTUU
MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS 1
TEeMITepaTypbl KUIICHHS KUIKOCTCH"

157

®u3HYECKU IPAKTUKYM I10 TEME
"N3ydyeHue 3akOHOMEPHOCTEMN
HCTIAPEHUS KUJIKOCTER" Wi
"N3mepeHue yeabHOM TemIOThI
naBieHus Jpaa" unm "M3ydenue
CBOMCTB HACBIILIEHHBIX NapOB" WU
"N3mepenue abCOMOTHOMN BIaXKHOCTH
BO3/lyXa U OLIEHKa MacChl IapoB B
nomenieHun". M3mepenue
Kod(purmeHTa moBEpXHOCTHOTO
HATSDKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DuU3HYECKUN IPAKTUKYM 110 TEME
"HaOuroieHue peBpaIieHus SHEPTUU
3apsKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
W3JIyYEHHS CBETOIMOA" WU
"N3y4yeHue npoTekaHus TOKa B LIETIH,
cojeprkalleil KoHjaeHcaTop' uiu
"Pacrnipenenenue pazHocTu
MIOTEHLIMAJIOB (HAIPSKEHUs) IpU
IIOCJIEZIOBATEIILHOM COEIMHEHUHN
KOHJIeHCaTOpOoB"

bu6nuoreka [JOK
https://m.edsoo.ru/ec424377

159

®u3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBaHue CMEIIaHHOTO

but6mmoreka [IOK
https://m.edso0.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB" MU
"M3MepeHue y1enbHOI0 CONPOTUBIICHUS
npoBoaHUKOB" win "MccnenoBanue
3aBHCUMOCTH CHJIBI TOKA OT
HaIpPsDKEHUS JUTS1 JIAMITHl HAKQTMBaHHS"

DuU3NYECKUN IPAKTUKYM I10 TEME
"HabOmtoenue snexktponu3a’ uim
"M3mepeHnue 3apsia 0OJHOBAJIEHTHOTO
noHa" wiu "HUccnegosanue

but6mmoreka [IOK

160
3aBUCUMOCTH COIIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpPATypbl" WK
"CHATHE BOJBT-aMIIEPHOU
XapaKkTEePUCTUKU Aroaa"
Pesepsurnrii ypok. O000111€HIE U
P P . bu6mmorexa [IOK
161 CHUCTeMaTH3aIus 3HaHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunemaruka
Pesepsurnlii ypok. O000111€HIE U
P P . bu6nuoreka [JOK
162 cucTeMaTu3alys 3HaHUM 10 TeEME
" " https://m.edsoo.1ru/3149956b
JnHamuka
PesepBHEIil ypok. O000IIIEHNE U
P P . but6mmoreka [IOK
163 CUCTEMAaTHU3alHs 3HaHUH IT0 TEME
" " https://m.edsoo.ru/0f9752ac
CraTuka TBEpJOro Tena
PesepBHEIil ypok. O000IIIEHNE U
P P . bubmuorexa [JOK
164 cHUCTeMaTHu3alus 3HaHUM 110 TEME
" " https://m.edsoo.ru/6¢0df9¢cc
3aKOHbBI COXPAHECHHS B MEXaHUKE
PesepBHeIit ypok. O6001IeHHE U
165 CHUCTeMaTH3aIlvs 3HaHUH 110 TeMe bubmuorexa [JOK

"OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM
Teopun”

https://m.edsoo.ru/de148976
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PesepBHblit ypok. O6001IeHNE T

. bubmuorexa [JOK
166 CHCTEeMaTH3alMsl 3HAaHUH 110 TeMe 1
" " https://m.edsoo.ru/Obcc77cl
TepmonnHamuka. Ternnosble MallIMHbI
PesepBHelit ypok. O6o01IeHNE U
167 CHUCTeMaTH3aIlys 3HaHUH 10 TeMe | bubmuoreka [IOK
"ArperatHbl€ COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da30Bble IEpeX0abl"
PesepBHbIil ypok. O600IcHNE 1
P P . bu6mmorexa [IOK
168 CUCTEMAaTHU3aLMsl 3HAHUU 10 TEME 1
" " https://m.edsoo.ru/f2381¢c0c
DeKTpUYecKoe Noje
PesepBnbIil ypok. O6001mIeHrne 1
P P . bubmuorexa [JOK
169 CHUCTeMaTH3aIvs 3HAHUH 110 TeMe 1
" . . " https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN AIEKTPUIESCKUH TOK
PeseprubIil ypok. O6001eHIE 1
170 CI/ICTIED:MaTI/BZpI/ISI 3HaHI/II;IH o Teme "Toku 1 bubmorexa HOK
1 " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I1IO 170 16

[NPOIT'PAMME
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11 KUIACC

Kosn4yecTBo yacoB JIeKTPOHHBbIE
Ne ara uugposbie
Tema ypoka Kontpoabusie | Ilpakruyeckue A p
n/n Bcero u3y4eHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
B3auMoaeiicTBHE TOCTOSHHEIX
bubnmoreka [JOK
1 MarHuTOB U IPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarunutHoe noze. ['unoresa Amnepa
BexTop MarHuTHOUM UHAYKIWH.
P b bubnuorexa [JOK
2 [IpuHIHI Cyneprno3uuyi MarHUTHBIX 1
. N https://m.edsoo.ru/4clabccb
noJiel. JINHUY MarHUTHOM UHIYKUUU
3 MarsuTHoOE€ 10J1€ MPOBOJHUKA C 1 bubnmnoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, €€ HanpaBIeHUE U 1 bubnmnorexa [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
Bu6nuoreka [JOK
5 Pewenue 3ana 1
HICHHE Sanat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bu6muoreka LIOK
DIIEKTPOU3MEPUTEILHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanrpaBJIeHHE U
7 MOAYJb. J[BH>KEHHE 3apsKEHHOM ] bubnuoteka [IOK
YaCcTHULBI B ONHOPOJIHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmoreka [IOK
8 Pemenue 3anau 1
A https://m.edso0o.ru/504e98c7
bu6muoreka LIOK
9 Pa6oTa cuibl Jlopenia 1 nomoreka 11

https://m.edsoo.ru/d518bedb
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bubnunoreka [IOK

1 P
0 CHicHie sa/ad https://m.eds00.1ru/93617bd9
MarauTHO€ 1oJie B BEIIECTBE.
11 deppoMarHeTUKu Hama u bubmorexa OK
PP > 1P https://m.eds00.n/30£f9608
JMaMarHeTUKU
OcHOBHbIE CBOICTBA
12 ¢deppomaruetukos. [Ipumenenue bubmiorexa LIOK
PP P https:/m.eds00.ru/0b58190a
(heppoMarHeTHKoOB
13 Pemenue 3aga4d no reme "MarautHoe bubmnoreka IIOK
rose" https://m.edso0.ru/5b55¢307
14 Pemenue 3amay mo teme "MarautHoe bubmuorexa [JOK
nosie" https://m.edsoo.ru/41c4ae8a
SIBneHue 3IIeKTPOMArHUTHOU
15 nHaykuuu. [IoTok BekTOpa MarHuTHOM bubmmorexa HOK
AR P https://m.edsoo.ru/b3efalcl
WHAYKIUU
but6mmoreka [IOK
16 IAC urnyKuIn https://m.edsoo.ru/48150bd8
17 3aKO0H AJIEKTPOMArHUTHON WHYKIIUN bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpuyeckoe none. Toku bub6nuoreka LIOK
Dyko https://m.edsoo.ru/15abe140
19 OJ1C uHaYKIMU B ABUKYILIUXCS bubnuoreka [IOK
IIPOBOJIHUKAX https://m.edsoo.ru/0235¢c02
bubmnoreka IIOK
20 Pelerye sazat https://m.edsoo.ru/4dfda618
Bubnuoreka [JOK
21 I1 JI
PaBHiIo Jiera https://m.edsoo.ru/bbc22726
22 NupyktuBHOCTH. Katynika bubmuoreka [IOK
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UHAYKTHUBHOCTHU B LICIIU TOCTOAHHOT'O

https://m.edsoo.ru/621eae9d

TOKa
27 SABnenne camonnaykuuu. I/1C bubnnorexa [IOK
CaMOVHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHEprusi MAarHUTHOTO TIOJISL KaTYIIIKH C bubnnoreka [IOK
TOKOM. DJIEKTPOMArHuTHOE I0JIe https://m.edsoo.ru/b3c0adl1
bubnmoreka [JOK
25 Pemenue 3amau
A https://m.edsoo.ru/88£69d2b
% O06001IeHNEe U CUCTEMATU3 A bubmuoreka [IOK
3HAHUM 10 TeMe "DIeKTpoIuHaMuKa" https://m.edso0.ru/76484025
7 KonTponbHas pabota o teme bubnmoreka [JOK
"DnexkTpoguHamMuka' https://m.eds00.ru/8ae09b98
Koneb6arenpHas cuctema. CBOOOHBIC
28 KoJieOanus. 'apMoHndecKue bubmorexa [OK
ap https://m.edsoo.ru/7c1db385
KoJeOaHus
29 KunemaTtuyeckoe u TMHAMHU4YECKOE bu6mmorexa [IOK
OITMCaHue KojIe0aTeIbHbIX IBKEHUN https://m.edsoo.ru/87ce9498
DHepreTudeckoe onvcanue. BeiBos
JUHAMHAYECKOTO OIUCAHUS
. bubmuorexa [JOK
30 TapMOHHMYECKHUX KOJIeOaHUH U3 UX
https://m.edsoo.ru/e3¢99692
SHEPTEeTUYECKOT0 M KHHEMATHIECKOTO
OTHMCAHUS
bubmnoreka IIOK
31 Ammutyna u asza konebaHui
ynau G https://m.edsoo.ru/7a0c439a
[Tepuon u yactoTta koneOaHU.
0 [lepron ManbIx cBOOOAHBIX bu6mmoreka LIOK

KoJIe0aHUIT MATEMATHIECKOTO
MasTHUKA. [leprno CBOOOTHBIX

https://m.edsoo.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
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KoJe0aHuil MPY>KUHHOTO MasiTHAKA

3aryxaromye KojaeoaHus.

but6mmoreka [IOK

33
Brinyxaennsie kosiebanus. Pezonanc https://m.edsoo0.ru/72¢93d09
bubmnoreka IIOK
34 ABTOKOIIE0A
BTOROICOAHA https://m.edsoo.ru/6add2644
Bbubnuoreka [JOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
VYpoxk-koH(DepeHus "MexaHndecKue
36 K(fne6aﬂm(1b BpM 3BIKAJILHBIX Bubmiorexa IIOK
"y https://m.edsoo.ru/8ef587be
UHCTPYMEHTAX
O000I11IeHNE U CUCTEMATHU3ALIUS
. " bubnuoteka [IOK
37 3HAHUH 10 TeMe "MexaHnJecKue
" https://m.edsoo.ru/eb84182f
KOJIEOaHUS
13 DneKTpOMarHUTHbIE KOJieOaHusl. bubnmoreka [JOK
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBI3b aMILIUTYIbI
39 3a I;z[: KOHJIGHCATOpa C aMILIUT L[Zﬁ Bubmuoreia [JOK
P P Y https://m.edso00.1ru/0939af1
CHWJIBI TOKA B KOJIeOaTEeThbHOM KOHTYPE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubmuoreka [IOK
nJeaibHOM K0Jie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolne dJIeKTPOMarHuTHEIE
Y P bubmuoreka [IOK
41 KosnebaHus. BeIHyKIeHHbIE
https://m.edso0o.ru/5¢668619
3JICKTPOMAarHUTHBIE KOJICOAHMS
ITepemennsiii Tok. Pe3ucrop u
42 KOHJICHCATOP B LIEIIH IIEPEMEHHOTO bubnnorexa [IOK
A pBH p https://m.eds00.ru/84836152
TOKa
43 KaTymika nHIyKTUBHOCTH B LIETIH bubnmoreka [JOK
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NEPEMECHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa 11 SJIEKTPUYECKOM IIENH

but6mmoreka [IOK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MomHOCTh NEPEMEHHOTO TOKA.
45 AMIUINTYOHOE U OEUCTBYIOIIEE Bubmorexa IIOK
Y Y https://m.edsoo.ru/lcac6edc
3HAYEHHUE CUJIbI TOKA U HAIIPSIKEHUS
46 Pe3onanc B 3€KTpUYECKOH LEMN bubmorexa HOK
p H https://m.edsoo0.ru/087506df
Bu6bnuoreka [IOK
47 Pemenue 3ana
HHeHH At https://m.edsoo.ru/al6836a4
WneanpHbiil TpanchopMaTop.
pacop P butmmoreka [IOK
48 [IpousBoacTBoO, epeaaya u
- https://m.edsoo.ru/f97418ae
noTpedIeHNE AEKTPUICCKON SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
but6mmoreka [IOK
49 KynsTypa ucnonb3oBanus
. https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPIUH B IOBCETHEBHOM
JKU3HHU
bu6mmoreka [IOK
50 Pemenne 3agau
A https://m.edsoo.ru/ee6677ed
b K
51 Pemrenue 3amau nomorexa LO
https://m.edsoo.ru/7cab59{8
O0001IeHnEe ¥ CUCTEMATH3AIUA
52 3HAHUH 10 TeEME " DIEKTPOMArHUTHBIE bubnnorexa [IOK
. P https://m.eds00.n/401024a9
KoJIeO0aHus
53 MexaHW4ecKue BOJHBI. butmmoreka [IOK
XapakTepUCTUKUA MEXaHUUYECKUX BOJTH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYSCKUX BOJTH bubmmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKHU 3ByKa bubmiorexa LOK
https://m.edsoo.ru/138b6£09
56 WNudpa3Byk u yapTpassyk. [llymooe bubnmnoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso0.ru/7380038f
but6mmoreka [IOK
37 Pemenne saza- https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHHIC BOJIHBI. bu6muoreka LIOK
N3nydeHune 31eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus MEeKTPOMATHUTHBIX BOJIH. bubnmoreka [IOK
CBolicTBa AIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana 31eKTPOMarHUTHBIX BOJIH.
60 HpI/IMeHCHI/IeI;HGKTpOMaFHI/ITHLIX bubnmorexa LIOK
https://m.edsoo.ru/49be19¢
BOJIH B TEXHHUKE U OBITY
[IpuHUUIIBI paTuoCBs3U U
61 TelleBUAeHUs. Paroiokanus. Bbu6nunoreka [JOK
DNEeKTPOMarHUTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f1{8
OKpPY’KaloIIeH cpeibl
& KonTtponpHas paboTa o teme bu6mmoreka LIOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aK0H NPSIMOJIMHEUHOTO bubnnorexa [IOK
pacmpoCcTpaHEeHHUs CBETa https://m.edsoo.ru/f9566406
Pewienue 3ana4 Ha MpuMeHeHUE
64 3aKOHa npﬁionnﬂeﬁioro bubmmorexa TIOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBETa
65 Otpaxenue cseta. Ilnockoe 3epkasio. bu6mmoreka LIOK
Cdepuueckoe 3epkano https://m.eds00.1ru/a005d2bb
66 [Ipenomnenue cBeTa. AGCOTIOTHBIN U bubnnorexa [IOK
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OTHOCHTEJIbHBIN [T0KA3aTeb
npenomieHus. [lonHoe BHyTpeHHEe
orpaxkeHue. [IpenenbHbIi yron
IIOJIHOT'O BHYTPEHHETO OTPaKEHUs

https://m.edsoo.ru/bc2e55¢d

Pemenue 3ama4d Ha MMPUMCHCHUC

bubmuoreka [IOK

67 3aKOHOB OTPaKE€HUSI U IPEIOMIIEHUS
p p https:/m.eds0o.ru/49d830a9
cBETa
Xog aydent B npusMe. Jlucoepcusa
Y pv A P bubmnoreka IIOK
68 cBeTa. CII0KHBII cocTaB OEIoro CBeTa.
https://m.edsoo.ru/d8elc3be
Iger
69 JIun3zbl. DOKYyCHOE PACCTOSIHUE U bubnmoreka [JOK
OIITUYECKAs CUIIA JIMH3BI https://m.edsoo0.r/60441359
70 [MocTpoenne n300pakeHni B TNH3AX U bubnuoreka LIOK
UX cUcTeMax. Y BEJIMYCHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1a4 Ha mOCTpOCHUE
. bubmuorexa [JOK
71 U300paKEHU, OJTy4aeMbIX C
https://m.edsoo.ru/5a868f09
IIOMOIIBIO JIHH3
bubnunoreka [JOK
72 I'nas xak onTuyeckas cucreMa
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. Ilpenemnsl
73 o I/IMeHI/IMOfD[TI/I recl))MIe[ NYECKOU bubmorexa LHOK
p B https://m.edsoo.ru/cd174al10
OIITUKHA
74 CKOpOoCTh CBETa U METO/IbI €€ bubnmnoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6nuoreka [IOK
75 HWCIEePCHs CBETa
A p https://m.edsoo.ru/lelb6ccbe
bu6 OK
76 Hurepdepennus cBera uoumorexa 11

https://m.edsoo.ru/5fc0c638
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Kor CPCHTHBIC NICTOYHUKH. YcnoBus

77 HaOIIOICHUSI MAKCUMYMOB U buGnnorexa [IOK
MUHIMYMOB https://m.edsoo.ru/c6416d48
bubmuorexa [JOK
78 Pemenne sana- httDs://m.edsoc{_.Iru/3061de2b
bubmuoreka [IOK
7 lpumenenue uureppepertn ht‘ms://m.edsoi_.lru/668edbc8
bubmuoreka [IOK
80 Jladppaxims ceera https://m.edsofru/ 12ed04b5
81 HudpakimonHas pemérka. Y cioBue bubnuoreka LIOK
HAOJI0IEHUS TJIaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [IOK
82 Pemenne saxa- https://m.edsooL.Iru/dS 8cdlla
23 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonsapusanus cBera https://m.edsoo.ru/e9890fe9
84 Pemenne 3amau Bubmorexa TIOK
https://m.edsoo.ru/c56¢8158
85 CBeTOBbIC SBJICHUS B PUPOJIE bubmorexa [OK
https://m.edsoo.ru/0b36363d
26 O0o001eHre ¥ cCUCTeMaTH3aIUs bubnuorexa [JOK
3HaHui no teme "OnTtuka" https://m.edsoo.ru/8a14748b
%7 KonTponbHas pabora no reme bu6mmoreka LIOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuiibl TPUMEHUMOCTH
28 KJIaCCHYECKOM MEXaHUKH. 3aKOHbI bubnuoreka [IOK
JJIEKTPOANHAMUKHN U IIPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEJILHOCTH
89 [Toctynatel cnenuagabHOM TEOPUHU bubmnoreka [IOK
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OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/c56f05¢cb

[IpocTpaHCTBEHHO-BPEMEHHO
untepsai. [IpeodpazoBanus Jlopenia.
YcnoBrue npUYUHHOCTH.

bu6mmorexa [IOK

90
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHne BpPEMEHH U COKpaIeHUE
JUTHHBI
01 DHeprust U UMIYJIbC PENATUBUCTCKOMN bubnnorexa [IOK
YaCTHULIBI https://m.edsoo.ru/853a64fc
CBs3b MACChI C SHEPTUEH U
. bubnuoreka [IOK
92 UMITYJIbCOM PEIITUBUCTCKOM YaCTHIIBI.
https://m.edsoo.ru/b6258ffa
DHeprust MOKos
but6mmoreka [IOK
93 PaBHOBECHOE TETIIOBOE U3ITyUEHUE
https://m.edsoo.ru/f54035a5
bu6nmoreka [JOK
94 3 B
AKCOH CMEIIEHILT BHia https://m.edsoo.ru/1c5f752
95 I'mnoresa M. Ilinanka o kBaHTax. bubnuorexa [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubnuoreka [JOK
96 C)
HEPIUA H HMIIYILC OTOHA https://m.edsoo.ru/7fb307ec
97 dotorddext. OmpiTer A. T bu6mmoreka LIOK
CroneroBa. 3akoHbI poTodPdeKTa https://m.eds00.1u/8c68¢5b9
VYpaBHeHue DitHIITEHA 17151
98 ¢doroaddexra. "Kpacnas rpanuma” bubnmorexa LIOK
- 0P patuh https://m.edsoo.ru/01ef4556
boroadderra
99 Hasnenue ceera. OnbiThl I1. H. bu6mmoreka [IOK
Jlebenena https://m.edso00.ru/64b41966
100 BoaHoBBIE CBOWCTBA YaCTHI] bubmuorexa [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
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https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
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https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bonausl ne bpoitns. JlimHa BOJHBI i€

bubnuoreka [JOK

101 bpoii 0
POWIA 1 pa3MEpLL 0 H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIUK ABMKYIIEHCS YaCTUIIBI
102 KopnyckynsipHO-BOJIHOBOM qyalin3m bubmmorexa [IOK
prycryIip a4 https://m.edsoo.ru/8ccab62a
103 Judpakmus 2IeKTPOHOB Ha bu6mmoreka LIOK
KpUcCTajiax https://m.edsoo.ru/30dbal8¢c
Cneuunduka n3aMepeHnii B MUKPOMHUpE.
15 00) p " p vP bubmuorexa [JOK
104 CooTHollIeHUs HEOTIpeACIEHHOCTEN
N https://m.edsoo.ru/65783dec
['eitzenbepra
bu6nuoreka [IOK
105 P
CIICHNE rPadHeCKIIX 332 https://m.edsoo.ru/e70195bd
bu6nuoreka [JOK
106 P &
CUICHHE PaCHeTHRIX sazad https://m.edsoo.ru/ee9b3182
KonTponbHas paboTa no temam:
" " on bubnmoreka [JOK
107 Ocnossl CTO", "KopnyckymnspHo-
. " https://m.edsoo.ru/c3de§91a
BOJTHOBOM JTyaJii3M
OMBITHI IO UCCIIETOBAHUIO CTPOCHUS
bu6mmoreka [IOK
108 aroMma. [Imanerapnas Mozenb aToma
https://m.edsoo.ru/312b750a
Pesepdopna
but6mmoreka [IOK
109 IT b
OCTYIIAThI bopa https://m.edsoo.ru/404dfa%a
110 Bunpl ciektpoB. CriekTp ypoBHEH bubnuoreka [IOK
DHEPIUHU aTOMa BOIOpOaa https://m.edsoo.ru/cf74bl1a
11 CHoHTaHHOE U BBIHYXJAEHHOE bubnmnorexa [IOK
HU3ITYYECHHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubmuoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
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https://m.edsoo.ru/2288a0c4

Hyxnonnas monens siapa
I'eitzenbepra-lBanenko. 3apsau

bubnuoreka [JOK

13 MAaccoOBO€ 4YMCIO sAapa. M30Tormsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKOH paJiMOAKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 U3JIy4YCHHUS. BJII/I)HIIDI/}IIG B bubmmorexa LIOK
https://m.edsoo.ru/aab98bef
PaIuOaKTUBHOCTH Ha KUBBIE
opranu3msl. Jlosumerpus
DHeprusi CBS31 HyKJIOHOB B si/Ipe.
SAnepusie cunsl. Jledekt maccsl spa.
Snepubie peakuuu. AnepHsie
115 pealf)TopH.pHpO(SJIeMH yflpaBJISIeMOI‘O bubamorexa LIOK
https://m.edsoo.ru/ff1758d0
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE ACTICKTHI PA3BUTHS
SIZIEPHOM SHEPrETUKU
MerToibl perucTpauu u
HCCIIEIOBAHUS DJIEMEHTAPHBIX YaCTHII.
DyHJaMEHTaIbHbIE B3aUMOJICUCTBUA.
116 baproHbl, ME30HBI U JICITOHBI. brbmmorexa HOK
. https://m.edsoo.ru/lac08aSh
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-rimrooHHast MOJENb
aJpOHOB
®usuka 3a npegenamu CTaHIapTHOU
117 Mozenu. TéMHast maTepus U TEMHas but6mmoreka [IOK
sHeprus. EnuncTBO husndeckoi https://m.edsoo.ru/c026£d37
KapTUHBI MHpa
118 Dransl pa3BUTUS aCTPOHOMUHU. bubnmnorexa [HIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HadeHue ACTPOHOMHHA

https://m.edsoo.ru/ad73e145

[IpuMeHUMOCTh 3aKOHOB (DM3UKHU TSI
00BSICHEHUS PUPOIbI KOCMUYECKHUX

bu6mmoreka [IOK

119
00BEKTOB. METO/TbI aCTPOHOMUYECKHUX https://m.edsoo.ru/39¢44028
HUCCIIeqOBaHMI
CoBpeMeHHbBIC ONITHYECKUE
bubmnoreka IIOK
120 TEJIECKOIIbI, PaJMOTEIICCKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(hepHast aCTpOHOMHS
Bup 3sé3nnoro neda. Co3se3nus,
. bubmuoreka [IOK
121 SIPKUE 3BE3/IBI, IUIAHETHI, UX BUAUMOE
https://m.edsoo.ru/aac588eb
NIBIDKEHIE
Comaeunas cuctema. CoJHILe.
122 CosnHeuHast akTUBHOCTE. ICTOYHHUK bubmmorexa LIOK
. https://m.edso00.1u/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3bI, X OCHOBHEIC
Bubnunoreka [JOK
123 XapakTepUCTUKHU. [luarpamMma
" . " https://m.edsoo0.ru/42169944
CIIEKTPaIbHbIN KJIaCC — CBETUMOCTh
124 3Be3/1pI IIaBHOM MOCIEI0BATEIBHOCTH bubmorexa LOK
a s https://m.edsoo.ru/b3cb766¢
BuyTpenHee crpoeHue 3BE3/1.
125 CoBpeMeHHbIE IPEICTABICHUS O bubnmoreka [OK
MIPOUCXOXKICHUU U 3BotoLMKM CoJIHIIa https://m.edsoo.ru/d09da494
U 3BE31. DTaIlbl )KU3HU 3BE3]
Muneunsiii IlyTe — nama ["anakruka.
126 Tunel ranaktuk. YépHbIE ALIPEI B buGnnorexa [IOK
- ep p https://m.edsoo.ru/7cd10a0a
sIApax rajakTHK
127 Bcenennas. Pacipenue BeeneHHom. bubnnoreka [IOK

3akoH Xa66mna. Teopus bonbioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
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https://m.edsoo.ru/22748eb4
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B3pLIBaA. PenukroBoe HU3JTy4YCHHEC

MacmrabHas cTpykTypa BeeneHHoi.

but6mmoreka [IOK

128 MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie mpo0ieMbl aCTPOHOMHUH brbmmorexa HOK
https://m.edsoo.ru/d37d9ffe
®U3HYECKUN IPAKTUKYM 110 TEME
"HccnemoBanne MarHUTHOTO TTOJISt
MOCTOSTHHBIX MAarduTOB' WU
130 "HccenoBaHye CBOUCTB bubmnoreka LIOK
(dheppomMaruHeTuKoB" UIU https://m.edsoo.ru/67361aef
"UccneqoBanue OeiiCTBUA
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
DuU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue cuiipl AMiepa" uim
131 "HN3y4yeHne 3aBUCUMOCTH CHJIBI bub6nuoreka LIOK
AmMriepa OT cuiibl TOKa" WU https://m.edsoo.ru/fcae91e9
"OmnpeaeneHre MarHuTHON UHYKITUU
Ha OCHOBE M3MEPEHUs CUIIbl AMriepa"
Du3HUECKU IIPAKTUKYM I10 TEME
"HNccnenoBaHue IBIEHUS
132 3JEKTPOMArHUTHOW MHIYKIUU" WIH https://m.edsoo.ru/c36658da
"Onpeaenenre NHAYKIIUUA BUXPEBOTO
MarHUTHOTO ToJIs"
Du3HUECKUH IPAKTUKYM I10 TEME
133 "HccnengoBaHue IBIEHUS bubnuoreka [JOK
camounaykiuu'" win "Coopka moenu https://m.edsoo.ru/b8fb6391
3JIEKTPOMAarHUTHOrO reneparopa”
134 ®OU3NUECKUN MTPAKTUKYM T10 TEME bubmuorexa [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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"N3mepenue nepruosia cBOOOIHBIX
KoJIeOaHWH HUTSIHOTO U TIPY>KHUHHOTO
MasTHUKOB"

https://m.edsoo.ru/5d159d35

135

Du3nUecKuil IPaKTUKYM 110 TEME
"I[IpeoOpazoBanme SHEPTUH B
MIPYKUHHOM MasiTHUKE"

bu6nuoreka [JOK
https://m.edsoo.ru/a28026bd

136

PuU3HYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA
yepes Mocie10BaTeNIbHO COeTUHEHHBIE
KOHJICHCATOP, KaTyIIKy U pe3ucTop"
win "UccnenoBanue paboThI
MCTOYHHUKOB CBETA B LIETIH
MIEPEMEHHOr0 TOKa"

bu6nunoreka [IOK
https://m.edsoo.ru/89dc2d90

137

@uU3NYECKUN NPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

bubnunoreka [JOK
https://m.edsoo.ru/b100661a

138

@U3NYECKUN IPAKTUKYM I10 TEME
"N3Mepenne nmokazaresis IpesoMICHUS
crekna" win "[lonydyeHue
M300pakeHHsI B CUCTEME U3 TUIOCKOTO
3epKajia u JUH3bI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569¢al

139

DuU3HYECKUN IIPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHHS OT BEIIIECTBA
(Ha mpuMepe KUJKHUX JIUH3)" WIn
"U3mepenue (OKyCHOTO pacCTOSHUS
paccenBaronuXx JMH3"

bubnunoreka [JOK
https://m.edsoo.ru/b879fb3f

140

Du3nYeCcKUil IPaKTUKYM 110 TEME
"Habmonenne qudpakunm,

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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uHTEp(EPEHITUHN U OIS PU3AIUI
ceeta"

141

Du3HUECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMITYJIbCa U SHEPTUH
PENATUBUCTCKUX YaCTHUIL (T10
¢dororpadusaM TPEeKoOB 3apsHIKESHHBIX
YaCTHUI[ B MArHUTHOM T10J1€¢)"

bu6nuoreka [JOK
https://m.edso0.ru/63756¢47

142

DuU3HUECKUN IIPAKTUKYM I10 TEME
"N3mepenue noctosHHoM [lnanka Ha
OCHOBe uccienoBanus Gporodrpdexra”
wnu "HccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA Yepe3 CBETOAUO/ OT
HanpsoKeHus "

bu6nuoreka [IOK
https://m.edsoo.ru/eb916182

143

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3pekeHHOTO aTOMapHOTO BOJOPOIA
Y U3MEpeHue mocTostHHou Pundepra"

bubnuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue panoakTUBHOTO
(oHa ¢ UCNOIB30BAHNEM JA03UMETpA"
w "M3ydyenue nornoueHus oera-
4aCTHI] ATFOMUHHEM"

bubnmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

Du3HUECKU PAKTUKYM I10 TEME
"HaOmroaeuus 38€31H0I0 HEOA
HEBOOPYKEHHBIM TJIa30M C
MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPUJIOKEHUN JIJIS1 ONTPEACIEHUS
M0JIOKEHUS HeOECHBIX 00HEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHbIE

bu6nuoreka [JOK
https://m.edsoo.ru/1072021¢



https://m.edsoo.ru/63756c47
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co3Be3ausi CeBepHOro noxymapus u
spkue 3BE3b1" wiu "Habmronenus B
teneckorn JIyHbl, mi1aHeT, TYMaHHOCTEH
U 3BE3IHBIX CKOIUIEHUH"

O06o0011eHne U cUCTeMaTU3aIUS
3HaHuil. Poib pu3nku 1 acTpoHOMUU B

146 IKOHOMMYECKOM, TEXHOJIOTHUECKOU bubmorexa [OK
s N ’ https://m.edsoo.ru/ad6ddeed
COLIMAJIbHOW M 3TUYECKOM cepax
NeSATeTLHOCTH YeJIOBEKa
O06001IeHNEe U CUCTEMATU3 AL
147 3HaHui. Poib u MecTo Gu3HKH U bubnmnorexa [IOK
aCTPOHOMUH B COBPEMEHHOM HAYUYHOU https://m.edsoo.ru/18£19f7¢c
KapTUHE MUPA
O060011IeHNe U CUCTEMATU3 AL
3HaHuil. Pone ¢pusnyueckoil Teopun B
OPMHUPOBAHHUH MPEICTABICHUM O
148 gnl;/meimﬁ Ka TiHe MHpa, MECTO bubmmorexa LOK
. p pa, https://m.edsoo.ru/e7d4004
(bu3nyeckoil KapTUHBI MHpa B OOIIEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TPEJICTABIICHUN O IPUPOJIC
149 O06o001meHNe B CHCTeMaTH3AIUS bubmuorexa [JOK
3HaHui 1o Teme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CHCTeMaTH3alHs bubnuoteka [IOK
3HaHui o Teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o001meHre B CUCTeMaTH3aIUs bu6mmorexa [IOK
3HaHuM no teme "J{uHamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTeMAaTH3aIIHS
. " bubmuoreka [IOK
152 3HaHu# 1o treme "CTaTuka TBEPAOTO

Tema"

https://m.edsoo.ru/3cca482e¢
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O0001IeHrE ¥ cUCTEMATU3ALUS

. " bubnunoreka [IOK
153 3HAHUU 10 TeMe "3aKOHbBI COXPaHEHUS
" https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000I1IIeHNE U CUCTEMATHU3ALUS
. " bu6nuoreka [JOK
154 3HaHUH 110 TeMe "OCHOBEI
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KMHETHUECKOU TEOpUU
O0001IeHNEe U cUCTEMATU3ALUSA
. " but6mmoreka [IOK
155 3HaHUH 110 TeMe "TepMOoIMHaAMUKA.
" https://m.edsoo.ru/c63f7¢10
TenoBble MalIMHEI
O00011eHNE U cCUCTEMATHU3AIINA
156 3HaHUU 1o TeMe "ArperaTHeie bubmuoteka [IOK
coctosguus BelectBa. Da3oBrie https://m.edsoo.ru/1d36b5b1
nepexo/nl"
O0001IeHrEe U cCUCTEMAaTU3ALIHS
157 3HaHI/IHI; o TeMe "DIEeKTPHIECKOe bubmorexa OK
" p https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHIE U CUCTEMATHU3ALIUS
. " o bubnuoreka [JOK
158 3gagui o teme "IlocToSHHbII
N " https://m.edsoo.ru/71453ee6
3IEKTPUUECKUN TOK
O000I11IeHIE U CUCTEMATHU3ALIUS
. " bu6nuoreka [JOK
159 3HaHu# 1o Teme "TOKHU B pa3IuyHbIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O06001eHre u CUuCTeEMaTU3aAIHS bubmuoreka [IOK
3HaHUH 10 TeMme "MarautHoe noje" https://m.edsoo.ru/3b4c06ae
Pesepsurnrii ypok. O000111€HIE U
P P . bubnuoreka [IOK
161 cucTeMaTu3alys 3HaHUU 10 TeEME
" " https://m.edsoo.ru/053e2248
DNIeKTpOMarHuTHasT WHIYKITUS
162 Peseprublil ypok. O600611eHNE 1 bubmmoreka [IOK
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CHUCTEMAaTH3allMs 3HAHUN 10 TEME
"Mexanndeckue Koiedanus"

https://m.edsoo.ru/d6310bfd

PesepBHelit ypok. O6o01eHNEe U

bubmnoreka IIOK

163 CHCTEMAaTH3aInsI 3HaHUH 110 TeEME
" " https://m.edsoo.ru/5e2bb&3d
DneKTpOMarHUTHEIE KOJIeOaH!s
PesepBHeIil ypok. O600ICHHE 1
164 CHCTEMAaTU3alMs 3HAHUH 10 TEME Bu6nuoreka [JOK
"MexaHn4eCKHE U JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Pesepsuriil ypok. O0001IEeHNE U
P P N bubmuorexa [JOK
165 CHCTEMAaTH3alMs 3HaHUH 110 TEME
" " https://m.edsoo.ru/52ad1603
Ormrruka
PesepBurnlii ypok. O000111€HIE 1
166 cHuc g a 3Zp 3Ha fu 0 TeME bubmmorexa TIOK
ACcTEMaTH3alusa 3HaHUH 10 TEM
" . " https://m.edsoo.ru/Sbec1c65
Ocuossl CTO
PesepBHEIil ypok. O000IIIEHNE U
167 CI/ICTgMaTI/BZII_[)I/IH 3HAHUH 10 TEME bubmmorexa LIOK
" . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOM JTyalii3m
PesepsHEIil ypok. O000IIIEHNE U
P P . bubmuorexa [JOK
168 cUCTEeMAaTHU3alHs 3HaHHUH IT0 TEME
" " https://m.edsoo.ru/1f511654
®dusuka atoma
PesepBHeIit ypok. O600ICHHE 1
169 CHCTEMAaTU3alHs 3HAHUH 110 TEME Bbu6nunoreka [JOK
"®u3nKa aTOMHOTO s1/1pa U https://m.edsoo0.ru/905¢5¢ce0
3JIEMEHTapHBIX YacTHIL"
PesepBublil ypok. O0001IEHNE U
P P . bubmmoreka [IOK
170 CUCTEeMAaTH3aIHs 3HAHUI 110 TeME

"JneMeHTHl acTpopu3uKku"

https://m.edsoo.ru/2bftb94c
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OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

170
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBI10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJabTara

10.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeHero 001ero o0pa3oBanust

JleMoHCTpHpOBaTh Ha MPUMEPAX Pojib U MeCTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOI Hay4YHO! KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKU
Y TEXHOJIOTHI, B TPAKTHYECKON JEATEIIbHOCTH JIFOJEH

10.2

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHS H3YYCHHBIX (U3UYECKHX MOJIENEeH:
MaTepuasabHas TOUKa, HHepLUalbHas cUCTeMa OTCUYETa, aOCOIIOTHO TBEPAOE
TEJI0, UICATIbHBIN ra3; MOJIEIN CTPOCHUS ra30B, )KUJIKOCTEN U TBEPABIX Tell,
TOUYCYHBIN 3JIEKTPUYECKUN 3apsi]l — IPU pelieHNH (PU3NUYECKUX 3a1a4

10.3

Pacno3naBate ¢uzndeckue siBIeHUs (IPOIECCH) U OOBICHATH MX HA OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYJISIPHO-KHHETUUYECKON TEOpUU  CTPOEHUs
BEUIeCTBA U JJIEKTPOJAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEMHOE [BUKEHHE, CBOOOJHOE TaJeHHe Tel, IBM)KEHHE 10
OKpPY’>KHOCTH, HMHEpLHMs, B3auMojeiicTBue Tei; auddysus, OpoyHOBCKOE
JIBIDKEHHUE, CTPOECHHUE KHUJKOCTeH M TBEPABIX TeJl, U3MEHEHHE 00béMa Tel
Opyd HarpeBaHUM (OXJIQXKJEHUM), TEIJIOBOE paBHOBECHE, HCIIApEHHUE,
KOHJCHCAllUs, IUIaBJIEHNE, KPUCTAJUIM3ALMsl, KUIIEHUE, BIAXXHOCTh BO3/1yXa,
MOBBILIECHHUE JaBJICHUS ra3a IIPU €ro HarpEBaHUU B 3aKPBITOM COCYE, CBSI3b
MEXy IapaMeTpaMH COCTOSIHMA ra3a B M30Ipolieccax; JIEKTpU3alus Tell,
B3aUMOJICVCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIYKEHUE, MCTOIb3Ys (PU3MUECKUE BETUYHHBI:
KOOpIMHATA, MyTh, IEPEMEIIEHIE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUIa,
UMIYJIbC Tella, KWHETHUYeCKas »DJHEpPrus, MOTCHIUaIbHAs DJHEPTHUsi,
MeXaHH4YeCcKas padoTa, MeXaHHYECKasi MOIITHOCTD; PU OMIMCAHUU MPABUIHHO
TPAKTOBATh (PH3UYECKHI CMBICIT UCTIONB3YEMBIX BEIMYWH, HX 0003HAYCHHUS
U CIUHUIIBI, HAXOMUTh (DOPMYIIBI, CBS3BIBAMOIINAE JAHHYIO

(bu3NYECKyI0 BEIMYUHY C IPYTUMH BETMUYNHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI U TEILIOBLIE SIBJICHHA,
HCIIOJIb3YyA (bHSI/I‘ICCKI/Ie BCJIMYHHBI: OABJICHUC ra3a, TCMIICpaTypa, CpCAHAA
KHHETUYCCKaA OHEPIUid Xa0THUYECCKOIo JOBHXXCHUS MOJICKYII,
CpCAHCKBAApPATHYHAA CKOPOCTb MOJICKYJI, KOTMYCCTBO TCILIOTHI, BHYTPCHHSAA
SHeprusi, pabota rasza, Kod(PQHUIMEHT IOJIE3HOTO ACHCTBUS TEIJIOBOTO
JIBUTATEIIS; TPU OINWCAHWHM TPABUIBHO TPAKTOBATh (U3UYECKUH CMBICI
UCTIOJIb3YEMBIX BEJTMUWH, UX 0003HAUCHUS U €IMHUIIBI, HAXOIUTH (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHHY C JAPYTHUMH

BCIIMYMHAM

10.6

OnuceiBaTh  HW3y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BeHIECTBA U
AIIEKTPUYECKHE SIBICHUS (TPOLIECCHI), UCHOB3Ys (pU3MUYECKUE BETMYHHBIL:




JNEKTPUYECKUI  3apsAll, JJIEKTPUYECKOE II0JIe, HANpPsHKEHHOCTh — ITOJIA,
MOTEHIMAJI, PA3HOCTH ITOTEHIMAJIOB; IIPY ONUCAHUM IIPABUIBHO TPAKTOBAThH
(¢u3nUecKuil CMBICH UCTIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U €JUHULIBI;
yKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO (DPU3WYECKYI0 BEIMUYUHY C
JPYTUMU BEIUYMHAMU

10.7

aHAIM3UPOBATh (PU3NYECKUE MPOLIECCHI U SBJICHUS, UCIIONB3Ys (hrU3HUEcKUe
3aKOHbl M TPUHIUIIBL: 3aKOH BceMmHupHOro TtsaroteHusi, I, II u Il 3akonbl
HreroToHa, 3aK0H COXpaHEHUS MEXaHUYECKOW HSHEPruM, 3aKOH COXPaHEHUs
UMIYIbCa, MPUHLIUI CYNEPHO3UIUH CHJ, MPHUHLUI PaBHOMPABUS
WHEPIHUAIbHBIX CHCTEM OTCU€Ta; MOJIEKYJSIPHO-KUHETUYECKYIO TEOPHUIO
CTPOCHMSI BEILIECTBA, IAa30BbIE 3aKOHBI, CBSI3b CpPEAHEH KHHETUYECKOU
OHEPTUU TEIUIOBOTO JBWKCHUS MOJIEKYJI C aOCOJIIOTHOW TeMIepaTypoHu,
NEepBbIN 3aKOH TEPMOAMHAMMKY; 3aKOH COXPAHEHHUS 3JIEKTPUUECKOI0 3apsijia,
3akoH KyJioHa; mpu 3ToM pas3inyaTh CI0BECHYIO POPMYIUPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOe BBIPAKEHHWE M YCJIOBHS (TPaHMIIBI, 00JIaCTH)
PUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHLUIBI JEHCTBUS MaIlWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuyaTh yCIOBUS MX  0€30IacHOro
UCIIOJIb30BaHUS B TOBCEIHEBHOM JKU3HU

10.9

BrinonaaTe OKCIICPUMCHTBI I1I0 HCCIICAOBAHUIO (I)I/ISI/ILIGCKI/IX SIBJIECHUU U
MponecCoOB € UCIOJB30BAHUCM MPAMBIX U KOCBCHHBIX H3MepeHHﬁ; IIpu 3TOM
dbopMynupoBath npobiemy (3amady) ¥ TUMOTE3y YIeOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO 000PYI0OBaHUS, POBOIUTH OITBIT
U (popMyITUpOBaATH BHIBOJIBI

10.10

OcymiecTBIATh NMpsIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKHX BEIUYMH;
IpU 3TOM BbIOMpaTh ONTHUMAJbHBIM CIOCOO M3MEpPEHUs M HCIOJIb30BATh
U3BECTHBIE METO/IbI OLIEHKU IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTth  3aBHCHUMOCTH  MEXITy (GU3NYECKUMH  BEIUYMHAMU C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUM; TNpPHU H3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pPE3yJbTaThl  MOJNYYEHHOW  3aBUCHMOCTH
bU3MYEeCKUX BEIMYMH B BHUAE TaOMWIl U TpaduKOB, JeiaTh BHIBOJABI IO
pe3yabTaTaM UCCIICIOBAHMS

10.12

CobmroaTh mpaBuiia 6€30MacHOr0 TPy/a MPH MPOBEACHUN UCCIIEIOBAaHUN B
paMKax yueOHOT0 SKCIIEpUMEHTA, Y4eOHO-HCCIIEI0BATENBCKOM M MIPOSKTHOU
ACATCIIBHOCTH C UCITOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB )41
1a6opaTOpHOTO 000PYIOBAHUS

10.13

Pemate pacu€rHple 3aaud ¢ SBHO 3aJaHHON (U3MYECKON MOJEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a yCIIOBUS
3a/1a4l BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PH3UUECKHIE BEIUYUHBI
U (GOpMYJIbI, HEOOXOAUMEBIE sl €€ pEelIeHUs, MPOBOIUTh PACUETHI H
OIICHUBATH PEATTLHOCTh TIOJTYUYEHHOTO 3HAYCHUS (PHU3UICCKON BEIIMIMHBI

10.14

Pemarp KauyeCTBCHHBIC 3a/1a4n: BBICTPauBaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCyXACHUW C OMNOPOM Ha HW3YYEHHBIE




3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Ucnonp3oBath  mpu  pemieHMd  y4eOHbIX  3aJad  COBPEMEHHBIE
UHQOPMALMOHHBIE  TEXHOJIOTUM Ui TOHWCKA, CTPYKTYPHPOBAHUS,
UHTEpIpEeTallud U TPEACTaBICHUS Yy4yeOHOW U Hay4HO-NONYJISpHON
uHboOpMallMy, MOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB; KPUTHUYECKU
aHAJIM3HPOBATH MOJIy4aeMYyI0 HHPOPMALIUIO

10.16

[TpuBoAMTE pUMEPHI BKJIaZa POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(U3NKOB
B pa3BUTHE HayKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonk3oBate TeopeTHYecKue 3HaHMS MO (PU3MKE B TIOBCEITHEBHOM JKH3HH
s obecriedeHuss O€30mAaCHOCTH TpU  oOpalieHun ¢ npubopamMu U
TEXHHYECKHMHU yCTPOMCTBAMH, Ul COXPAHEHHS 30POBbS M COOIIOJICHUS
HOPM 9KOJIOTHYECKOTO ITOBEJICHHS B OKPYXKAIOIIEH cpene

10.18

PaGorate B Tpymme C BBINOJHEHHWEM Pa3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYNIBI, PAIMOHAIBHO PACIPEISISITh 00sI3aHHOCTU U
IJIaHUPOBATHL JCATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUdAX, aJCKBATHO
OLCHUMBATH BKJIAA KaXAOTO0 H3 YYACTHHUKOB TIPYIIILI B PCHICHUC
paccMaTpuBaeMoi mpooIeMbl

11 KUIACC

Kon
NpoBepseMoro
pe3yjabTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHO MPOrpaMMbI CpelHero o0uero oopasoBanus

JleMOHCTpHpOBaTh Ha MpUMEPAX poJib U MecTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOI HAYyYHOI KapTHHBI MUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU
U TEXHOJIOTHM, B MPAKTUYECKON NEATEIBbHOCTH JIOACH, LETOCTHOCTh U
€IMHCTBO (PU3NIECKON KapTHUHBI MHPA

11.2

YuuteBaTh IpaHulbl IIPHUMCHCHUSA H3YYCHHBIX (i)I/I?»I/I'-IeCKI/IX MO,I[GJ'IGfII
TOYECYHBIN SHGKTpI/I‘leCKI/Iﬁ 3apsan, AACpHasA MOJCIb aTOMAd, HYKIIOHHAA
MOJCJIb aTOMHOI'O sApa IIpUu pCIICHUN (1)I/I3I/I‘-IGCKI/IX 3aaa4

11.3

Pacnio3naBath (usnueckue sneHus (Mporecchl) U OOBICHITh X Ha OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH ¥ KBAaHTOBOW (PH3UKU: dJIEKTpUUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NEHCTBUS
TOKa, B3aUMOJICHCTBUE MarHUTOB, YJICKTPOMArHUTHAS WHAYKIHS, JCHCTBHE
MarHMUTHOTO TIOJIA HAa TPOBOJHHUK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KOJICOAHNUS U BOJIHBI, IPSIMOJIMHEHHOE PacIIpOCTPaHEHHE
CBETa, OTpa)xXeHHe, NpeJoMiieHue, uHTepdepeHus, aUbpakuus u
MoJIsIpU3aIusl CBETa, MHUCTIEpCHUs CBeTa, (HOTOIEKTpUUeCKuii dPheKT
(potoaddexr), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO

CIEKTpa  aroMa  BOJOpOJa,  €CTeCTBEHHass M  HCKYCCTBEHHas




pPaarnOaKTUBHOCTDb

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cpel) U
JNIEKTPOMAarHUTHbBIE  SIBIE€HUS  (IIPOLIECCHI), HUCHOJIb3ys  (pU3HUECKUe
BEJIMYMHBL: IEKTPUUECKHUM 3apsi]l, CHIIa TOKA, SJIEKTPUYECKOEe HApsKEHHUE,
JIEKTPUUYECKOE COIPOTUBIIEHHE, pa3HOCTh NoTeHanos, 3/[C, paboTa Toka,
MHIyKIUsI MarHUTHOTO NOJIs, cuita Ammepa, cuna JlopeHua, HHAyKTUBHOCTh
KaTyILKH, YHEPIHUsl dJIEKTPUUECKOTO U MAarHUTHOTO NTOJIEH, IIEPUOJL M YaCTOTa
KoJieOaHui B KoJjeOaTeNbHOM KOHTYpE, 3aps] M CWia TOKa B Ipolecce
TapMOHUYECKHUX 3JEKTPOMArHUTHBIX KoJjeOaHHH, (POKYCHOE pacCTOSHUE U
ONTHYECKas CWJIa JIMH3bL, I[PU ONUCAaHUM TPABUWIBHO TPAaKTOBATh
(Gu3nYECKUi CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €AMHMIIB;
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIINE JIaHHYIO

(GU3UUECKyI0 BETMUUHY C JPYTUMH BETUYMHAMU

11.5

OnuceiBaTh M3y4YEHHbIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIOJIB3YS
¢u3nyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JIMHA BOJIHbI
Y 4acTOTa CBETA, JHEPIHs U UMITYJIbC (POTOHA, IEPUOJ IIOTypacaia, SHEPrus
CBSI3M aTOMHBIX si/iep; NP ONHUCAHUU MPABUWIBHO TPAKTOBAaTh (U3UYECKUN
CMBICIT MCIIOJIb3YEeMbIX BEIMYMH, UX O0O3HAYEHUS U €AMHMUIIbI; YKa3bIBaTh
dbopMyIibl, CBS3BIBAIONINE NaHHYIO (U3MYECKYIO BEIUYHMHY C

JPYTUMH BETMYMHAMU, BEIYUCIIATH 3HaU€HUE (PU3NUECKOI BETMYMHBI

11.6

AnanuzupoBaTh (GU3NYECKHE MTPOLECCH U SIBJIECHUS, UCIIONIb3Ys (U3NYECKHe
3aKOHBl W NPUHLOMIBL 3akoH OMa, 3aKOHBI IOCIEAOBATEIBHOIO H
NapajuIeJIbHOTO COEIMHEHUS MPOBOJIHUKOB, 3aK0H /[xoyna — Jlenua, 3akoH
AJIEKTPOMArHUTHOW MHAYKLIMH, 3aKOH MPSIMOJMHEHHOIO pacipOoCTpaHEHUs
CBETA, 3aKOHbl OTPA)KEHUSI CBETA, 3aKOHBI IIPEJIOMJICHUSI CBETA, YpaBHEHUE
OnHmTeitna g GoTodddexrra, 3aKOH COXpaHEHHs HHEPIHH, 3aKOH
COXPaHEHMsI MMITyJIbCa, 3aKOH COXPAHEHUS IEKTPUUYECKOTrO 3apsja, 3aKOH
COXPaHEHMs MAcCOBOIO YHCla, MOCTyJdaThl bopa, 3aKOH pagvoaKTUBHOIO
pacmaza; mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIp@XEHHWE W YCJIOBUSA  (IpaHUIlbl,  00J3acTH)
NPUMEHUMOCTH

11.7

OnpenensaTe  HampaBlIEHWE BEKTOpa HHAYKLUMU  MarHUTHOTO  TOJI
IIPOBOJIHUKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna

11.8

Ctpouth M ONUCHIBATH M300pa)KEHHE, CO3/1aBAEMOE IJIOCKUM 3E€pKalioM,
TOHKOH JIMH301

11.9

BBINOMHATE SKCHEPUMEHTHI M0 HCCIEAOBAaHUIO (DU3MUECKUX SBICHUM U
MPOIIECCOB C MCTIONH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHI; PU ITOM
dopmynupoBath npobaeMy (3a1ady) M THIOTE3y y4eOHOro HKCIEepUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEJUIOKEHHOT0 000pyIOBaHUS, IPOBOJAUTD OIIBIT
U GOpPMYITUPOBATEH BBIBOIBI

11.10

OC}’HIGCTBJ'IS[TI) IMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I?>I/I'-IGCKI/IX BCJIIMYNH,
Ipu 35TOM BI:I6I/IpaTB OIITUMAJIBHEIN CIIOCO0 HU3MCPCHHUA U HUCIIOJIb30BATH




HN3BCCTHBIC MCTOABI OLICHKH HOFpeHIHOCTeﬁ I/IBMCPGHI/II;'I

11.11

HccnenoBath 3aBUCHUMOCTH (DU3WYECKHX BEIMYMH C HCIIOJIB30BaHHEM
OPSIMBIX U3MEPEHMI; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBAThH
pe3ynbTarhl MOJIYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHJIE
Tabyul U rpaduKoB, AeaTh BBIBOJBI IO PE3yJibTaTaM HCCIIEI0BAHUS

11.12

Cobnronats mpaBuia 6€30MacHOTO TpyZa MPH MPOBEICHUH UCCIIEOBAHUI B
paMKax y4eOHOro SKCIIepUMEHTa, y4eOHO-UCCIIE0BATEILCKON I TIPOEKTHOM
JIEATEIbHOCTH C UCIIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPONCTB U
1a60paTOpHOTO 000PYIOBAHUS

11.13

Pemate pacuérHble 3a7ayMl ¢ SBHO 3aJaHHOM (PU3MUYECKOW MOJENBIO,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IG 3aKOHBI 1 NIPUHIOMIIBI; HA OCHOBC aHalin3a yCJIOBUA
3aJa4uu BI)I6I/IpaTI) (I)I/ISI/I‘IGCKYIO MOICJIb, BBIACIIATH (bnzmqecxne BCINYHHBI
u (QopMmyibl, HeOOXOAUMBIE Ui €€ PpELIeHUs, MPOBOAUTH PACUETHI U
OLIEHUBATh PEATbHOCTh OJIYYEHHOI0 3HaYCHUs (PU3NUECKON BEINUHHBI

11.14

Pemate Ka4C€CTBCHHBIC 3aga4u: BBICTpPanBaTh JJOTHYCCKH
HCIIPOTHBOPCUYNUBYIO ILCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-I€CKI/IG SIBJICHUS

11.15

Wcnonp3oBath  mpu  pemieHUd  y4eOHBIX  3a7ad  COBPEMEHHbBIE
UHQOPMALIMOHHBIE  TEXHOJIOTUM Il TOHWCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallud U TMPEACTaBICHUS Y4yeOHOM U Hay4HO-NIONYJISPHON
uHboOpMallMy, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOIyYaeMyI0 HHPOPMALIHIO

11.16

OOBSICHSIT, TPUHIUIBI JEHCTBUS MAIIWH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBUS UX O€30MacHOr0 WCMOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBOaUTH MpUMEpPHI BKIIaAa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MHpaA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TeopeTHdeckue 3HaHUs M0 (U3MKE B MMOBCEAHEBHON YKU3HU
s obecriedeHrs: 0O€30macHOCTH Tpu  oOpalieHun ¢ npubopamu
TEXHUYECKUMHU YCTPOICTBaMH, JUIsl COXpPAHEHUS 370POBbS U COOJIOACHUS
HOPM 3KOJIOTHYECKOTO TOBEICHHS B OKPYKaIOIIEH cpefie

11.19

PaGorate B Tpymme C BBIMOJTHEHHEM pPA3IUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIMOHAIBLHO PACHPENesITh 00s3aHHOCTUH U
IJIaHUPOBAThL JACATCIBHOCTH B HCECTAHAAPTHBIX CUTYyaAllUAX, AACKBATHO
OLCHUBATH BKJIAA KaXAOTO0 H3 YYACTHHUKOB TIPYIIILI B PCHICHUC
paccMaTpuBaeMoii mpooIeMbl




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox nposepsiemoro

pa3aea 3JIEMECHTA

IIpoBepsiemble 3JIeMEHTbI COEPKAHUS

OU3NKA U METO/Ibl HAYYHOT'O ITO3HAHUA

1.1

®usuka — Hayka o mnpupoje. Haydnwie MeTobl
IMMO3HAaHHA OKPYKAromero Mmupa. Poms OKCIICPUMCHTA
U TEOPHUM B TPOLECCe TMO3HAHUSA  MPUPOBL
DKCTepuMeHT B (pusuke

1.2

MopenupoBanue buznuecKux SIBJICHUH Hu
npoueccoB. Hayunble runorespl.  Pusnueckue
3aKOHBl M TEOpUU. ['paHUIBl IPUMEHUMOCTH
¢usnyeckux 3akoHOB. IIpuHIMI COOTBETCTBHUSL.
Porb u Mecto ¢usuku B opMupoBaHUH
COBPEMEHHOM  HAy4yHOM  KAapTUHBI  MHUpa, B
IIPAKTUYECKOH JIEATENbHOCTH 01T

MEXAHUKA

KMHEMATHUKA

MexaHnyeckoe  JBUIKEHUE. OTHOCUTENBHOCTH
MexaHuueckoro jBmkeHua. Cucrema OTcuéra.
Tpaexropus

[lepemenieHue, CKOpOCTb  (CpeiHSsI  CKOpPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHaIbHON
TOYKH, UX NMPOEKLUU HAa OCU CHCTEMBbl KOOPIHMHAT.
CrnosxeHue nepemMeIeHni 1 cIoKeHue CKopocTen

2.1

PaBHOMepHoe H PpaBHOYCKOPCHHOC HpHMOHHHeﬁHOG
JBUXKCHHUC. Fpa(bI/IKI/I 3aBUCUMOCTH  KOOpAHWHAT,
CKOpOCTH, YCKOPCHHUsA, INIYTH W JMCPEMCUICHUA
MaTepHaHBHOﬁ TOYKHU OT BpECMCHU

CpoOoaHOe nazieHue. Y cKopeHrue CBOOOHOTO
MaJeHUs

Kpusonuneiinoe JBIJKECHHUE. PaBHOMepHOE
JBUKCHHE MATEPUAIBHOM TOYKH IIO OKPYKHOCTH.
YrioBast CKOpOCTb, JIMHEMHAsA CKOpOCTh. Ilepuon u
gacToTa. LIeHTpoCcTpeMuTENbHOE YCKOPEHHUE

Texunueckne YCTpOﬁCTBaZ CIIMAOMCTp, ABUKCHUC
CHapsAa0B, HEIIHBIC U PEMCHHBIC IIEpCaavdn

[TpakTnueckue paboThl. M3MepeHHe MIHOBEHHOM
ckopocTH. HccnenoBaHME COOTHOLLICHUS MEXAY




My TSMU, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHbBIE PABHBIE MPOMEKYTKH BPEMEHU
IIPU PABHOYCKOPEHHOM [BW)KECHUU C Ha4YaJlbHOM
CKOpPOCTBIO, paBHOW Hymo. M3ydeHue nBUKeHUs
mIapuKa B BSI3KOM KUAKOCTH. M3ydeHue NBUKEHUS
Tesa, OPOIIEHHOTO TOPU3OHTAIILHO

22

TMHAMUKA

2.2.1

[Ipunuun otHocutenbHOocTH ['anmunes.  Ilepsbiid
3akoH HproToHa. MHepruanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cyneprno3unuu cuil

223

Bropoii 3akon HeroTOHA /1711 MaTepuaibHON TOUKHU B
uHepimanbHoi cucteMe orcuéra (MCO). Tperwmii
3aKkoH HpI0TOHA 11 MaTepuaibHbIX TOYEK

224

3akoH BCeMUpHOro TsAroTeHus. Cuna TOKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIb)KEHUSI U cuiia TpeHus nokos. Koadpduuuent
TpeHus. Cuila CONpOTUBIICHUS MIPU JBUXKEHUM Tella
B )KUJIKOCTH MJIM ra3e

227

[MocTymaTenbHOEe W BpalllaTeIbHOE  JIBIIKCHHUE
a0COTIOTHO TBEPIOTO Tena

2.2.8

MOMEHT Cuilbl OTHOCHUTEIBHO OCH BpAIICHHS.
[1;meyo cumel. YcnoBusi paBHOBECHS TBEPAOTO TeJa B
HCO

229

Texnuueckue YCTpOﬁCTBaZ NOAIIMITHUKHK, ABHKCHHC
HCKYCCTBCHHBLIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboThl. M3yueHue qumxeHus Opycka
[0 HAKJIOHHOW IIOCKOCTHM TOJX  JCHUCTBUEM
HECKOJBKUX cuil. MccnenoBanne 3aBUCUMOCTH CHIT
yIOPYTOCTH, BO3HHUKAIIUX B JaehopMUpyeMoit
Npy>XUHE M PE3UHOBOM 00pasle, OT BEIUYMHBI UX
nepopmanuu. McecnenoBanue ycinoBuil paBHOBECHs
TBEPJIOTO Tella, UMEIOIIEr0 OCh BPAIEHHS

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

Nmmynse MaTepuajlbHOM  TOYKH, CUCTEMBI
MaTEepHaIbHBIX TOYEK. IMIyIbC CHIIBI M U3MEHEHUE
HMITYyJIbCA TEJIa

232

3akoH coxpanenus ummnynbca B UCO. PeaktuBHOE
JBU)KEHUE

233

Pabora cusl




234

MOIIHOCTE CHJIBI

235

Kunernueckass dSHeprus MaTepUalbHOM  TOYKHU.
Teopemao KHHETUYECKON SHEPTUU

23.6

ITorenumansHas sHeprud. [loTeHnumanbHas >HEPrus
yIpyTro nedopMupoBaHHON HIPY>KUHBI.
[ToreHunanbpHast SHEPrUs Tena BOJINM3M OBEPXHOCTH
3emiu

2.3.7

[ToreHnnanbHble U HEMOTEHIMAIBHBIE CUIIbL. CBA3b
paboThl HENOTEHUHMAIbHBIX CHUJI C HW3MEHEHHEM
MEXAHUYECKOM HSHEPruu CUCTEMBI Tell. 3aKOH
COXPaHEHHs MEXaHUYECKON SHEPIUH

238

VYipyrue u Heynpyrue CTOJIKHOBEHHUS

239

TexHuueckue  yCTpOICTBAa:  JABMXKEHHE  Paker,
BOJIOMET, KOTIep, MPY>KUHHBIA MUCTOJIET

2.3.10

[TpakTrueckue padboThl. M3ydyeHne cBsI3u CKOpOCTen
Tel TIpU Heynpyrom ynape. VccinenoBaHue CBsI3U
paboThI CUITBI C U3BMEHEHUEM MEXaHHUUECKON SHEPTUU
Tena

3 MOJIEKVYIJIAAPHASA ®U3UKA 1 TEPMOJIMHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU
OcHOBHEBIC MTOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpOyHOBCKOE JBH)KEHUE.
Huddys3usa. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS
YaCTHII BEIIECTBA
Mopenu cTpoeHHs] ra3oB, XHUIKOCTEH M TBEPIBIX

3.1.2 Tl U OOBSCHECHHE CBOMCTB BEMIECTBA HAa OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYIL. KonnuectBo BEIIECTBA.
[TocrossnHass ABoraapo

11 314 TermoBoe  paBHOBecwe. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Mopens wupaeanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKONM TEOpUHU HJICAIBHOIO
rasza
AOconroTHass TeMmmepaTypa Kak Mepa CpeaHen

3.1.6 KUHETUYECKOM  SHEPIMM  TEIUIOBOIO  JIBHIKCHMS
yacrtul rasza. [lIkana temneparyp KenbBuna

317 VYpaBuenue Knanelipona — MennaeneeBa. 3akoH
HanpToHa

318 I"az0BbI€ 3aKOHBI. M301ponieccsl B MA€aIbHOM rase ¢

MOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TEpMaA,




n30Xopa, n3odapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue padoTsl. M3mepeHne macchl Bo3ayxa
B KjaccHOM koMHare. McciieqoBaHme 3aBHCHMOCTH
MEXK]ly IapaMeTpaMu COCTOSHHUSI Pa3peKEHHOTO
rasza

32

oC

HOBbI TEPMOJAMHAMUWKHN

3.2.1

TepmonnHamuyeckas cucTeMa. Buytpennss
SHEPrusl TEPMOJIUHAMUYIECCKON CUCTEMBI U CTIOCOOBI
e€ N3MEHEHUS

322

KonnuectBo TeruioTel W pabora. BHyTpeHHss
SHEPrusi OJJHOATOMHOI'O UAEAIBHOIO rasa

323

Bunpr TEeIIonepe1aun: TEIJIONPOBOIHOCTbD,
KOHBEKIIMSA, M3TydyeHue. TemioéMKocTh — Tena.
VYnaenpHas  TEMIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TeTUToTIepeade

324

IlepBbii  3ak0H TepMoaMHaMUKU. [IpumeneHue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKH K H30IIPOLIECCaM.
['paduueckas uHTEpIIpETAIHsl pabOTHI ra3a

3.25

Tenmosrwie MAallIUHBI. [TpuHIMTIBL JIEUCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUu B
TEIUIOBBIX MammHaxX. KodpQUIMEHT TMoJIe3HOTO
nevictBus (manee — KII) TerumoBoit mammasl. [y
Kapno u ero KII/]

3.2.6

Bropoit 3akoH TepmomuHamuku. HeoOpatumocTh
mpoleccoB B mpupoae. TemioBble ABUTATENH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIIIOIHEPTETUKU

3.2.7

TexHu4eckne yCTpOMCTBA: IBUTATElb BHYTPEHHETO
cropanusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHEP

3.2.8

[Tpaktnueckue pabotel. M3MepeHue yaenbHOMH
TEII0EMKOCTH

3.3

ATPET'ATHBIE COCTOAHUSA BEHIECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[TapooOpazoBanue W KoHzaeHcaws. McnapeHue wu
KUTICHWE. YJelbHasl TeIioTa MapooOpa3oBaHMUsL.
3aBUCUMOCTE TCMIICPATYPhbl KUIICHHUA OT JaBJICHUA

332

AOCom0THAs U OTHOCUTENIbHAS BJIXKHOCTH BO3IyXa.
Haceiennsiii nap

333

Tépnoe Teno. Kpucramnmuueckue u amopdHbIe Tena.
AHun3oTponusi  CBOMCTB  KpUCTauIOB. JKuakue
Kkpucrtauibl. COBpeMEHHbIE MaTEPHUAIIbI

334

[InaBnenue u KpucTaJluiIu3anus. YaenpHas Temiora




miaBiaeHus. Cyomumarus

3.35 VYpaBHeHue TerIoBoro dananca
Texnuueckue YCTpOWCTBA:! TUTPOMETP 51
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUYCHUS
o COBPEMEHHBIX  MaTepHalioB, B TOM  4YHCJe
HAHOMAaTepPHAJIOB, U HAHOTEXHOJIOTHH
337 [Tpaktuyeckue paboTbl. W3MmepeHue BIaKHOCTH
o BO3/IyXa
4 OJIEKTPOJMUHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzanusi Tell. OIeKTpudeckuid 3apsan. JlBa
o BH/JIA SJICKTPUUECKHX 3apsI0B
4.1.2 [IpoBOIHUKY, TUAJIEKTPUKH U MIOTYTPOBOIHUKH
4.1.3 3aK0OH COXpaHEHUS JIEKTPUUECKOTo 3apsaa
4.1.4 B3aumoneiictBue 3apsaoB. 3akoH Kynona
DnexTpudeckoe ToJIE. Hanpsx€HHoctb
4.1.5 anekTpudeckoro nois. IIpuHnmn cynepno3uuuu.
JInHuy HanPsSKEHHOCTH DIIEKTPUYECKOTO OIS
416 Pa6ota cul ANEKTPOCTATUYECKOTO oJIsl.
o [Torenuuan. PasHocTh mOTEHIINANIOB
4.1 [IpoBOOHMKKM ©  JUDJIEKTPUKA B  MOCTOSTHHOM
4.1.7 ANEKTPUIECKOM rnoJie. Hwusnextpudeckas
MIPOHUIIAEMOCTh
OnektpoéMkocTs. KonaeHcatop. DaeKTpOEMKOCTh
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrusi 3apspKEHHOTO
KOHJICHCATOpa
TexHuueckue yCTpOiiCcTBa: 3MEKTPOCKOTI,
419 AIIEKTPOMETD, ANEKTPOCTaTUYECKAs 3aIuTa,
o 3a3eMJIEHHE  DIIEKTPONPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYUHBIN HPUHTEP
41.10 [IpakTrueckue paboTHI. Nsmepenue
o 3IIEKTPOEMKOCTH KOHJICHCATOPA
ITOCTOSHHBIN SJIEKTPUUYECKUI TOK. TOKHM B PA3JIMYHBIX CPEJJAX
VYcnoBust CYIIIECTBOBAHHMSI MTOCTOSIHHOTO
4.2.1 ANEKTPUUECKOro Toka. Mctounuku Toka. Cuna Toka.
[TocTosiHHBIN TOK
42 422 Hanpspkenue. 3akon Oma i ydacTka Henu
423 DneKTpudecKoe COIIPOTHUBIICHUE. Y nenpHOE
o COIPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarenbHOe, MapajieNibHOE, CMEIIaHHOE

COCAUHCHHUEC ITPOBOAHUKOB




4.2.5

PabGoTta snexrpuyeckoro Toka. 3akoH JDkoyms —
Jlenna

4.2.6

MontHOCTb OJICKTPHUYECCKOI'0O TOKa

4.2.7

anekTpojBwkymas cwia (manmee — OJC) wu
BHYTPCHHEE CONPOTUBIICHUE UCTOYHHUKA TOKA. 3aKOH
OmMa jy1st TOJTHOM (3aMKHYTOM ) DJIEKTPUUECKOM LIETIH.
Kopotkoe 3ambikanue

428

ONEKTPOHHAsl MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  CONPOTHUBIEHUS  METAUIOB  OT
Temneparypsl. CBEpXIIPOBOAMMOCTD

429

OnexkTpuyeckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoanuku. CoOcCTBEeHHAass ¥ MpHUMECHas
IIPOBOAMMOCTh TOJYIPOBOAHMKOB. CBONCTBa p-n
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

DNeKTPUICCKUN TOK B AJIEKTPOJIUTAX.
DIEKTPONUTHYECKAS JUCCOIHAIIUS. DIECKTPOIINU3

4.2.12

DJNeKTpUYeCKuil TOK B ra3zax. CaMoCTOATENbHbBIN U
HECaMOCTOSITENIBHBIN  pa3psn. Pasnuunble  THIIBI
CaMOCTOSTENBHOTO pa3psana. Monuus. [Inazma

42.13

TexHudeckue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOYHUKHU TOKA, JIEKTPOHATPEBATEIIbHBIC
IpuoopBL, AJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP COINPOTUBJIEHUS, BAKYYMHBIA JIHOJ,
TEPMHUCTOPBI u (boTope3ucTopsl,
IIOJIyTIPOBOXHUKOBBIN AHOJ, TaJbBaHUKA

4.2.14

[TpakTnyeckue paOoThl. l3yueHue cmelIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne DJIC  uCTOYHMKA TOKAa U €rO
BHYTPEHHETO CONPOTHUBJICHUS. Habmonenue
AJIEKTPOJIN3A

11 KUIIACC

Kon Koanposepsiemoro

pa3aeia IJIEMECHTA

IIpoBepsiemMble 3J1IeMEHTHI COAEPKAHUSA

4 OJIEKTPOIMHAMUKA
MATHUTHOE ITIOJIE. JIEKTPOMAT'HUTHAS UHAYKIA
43 43.1 ITocTossnabBIE MAarHuThl. B3aumoneiictBue
MOCTOSIHHBIX MAarHUTOB




MaruutHoe noje. Bektop MarHUTHOM WHAYKIIWH.
IIpyHuMn cynepno3uuuvu. JIMHUM MarHUTHOU

432 uHaykuuu. Kaptuna nTuHU MarHUTHOW MHTyKUUU
TIOJISI ITOCTOSTHHBIX MarHUTOB
MarnuTtHoe moJie mpoBOJHUKA ¢ ToKoM. KapTuna
JUHUA TOJNS JUIMHHOTO MPSIMOTO TPOBOJHUKA H

433 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYLIKH C
TokoM. OmbiT  Opcrena.  BzaumopeiictBue
MPOBOJITHUKOB C TOKOM

434 Cuna Amnepa, €€ MOyJib U HalIpaBJICHUE
Cuna JlopeHua, €€ Moynab UM HalpaBlICHHE.

4.3.5 JIBuKeHME 3apsDKEHHOM 4acTUIBl B OJTHOPOJHOM
MarHuTHOM nojie. Pabora cusl JlopeHia

4.3.6 SIBiIeHME PIIEKTPOMArHUTHOM WHIYKIIUU

4.3.7 [ToTOK BEKTOpa MAarHUTHOM MHAYKIIAA

433 OJC wuHAayKuuu. 3aKOH  JIEKTPOMAarHUTHOMU

e uaaykun Dapajes

Buxpesoe anekrpuueckoe none. IJIC uaayKIuu B

4.3.9 NPOBOJIHUKE, JABIDKYIIEMCSl IOCTYNaTelIbHO B
OJIHOPOJHOM MAarHUTHOM TOJIe

4.3.10 [TpaBusio Jlenna

4311 NupyktuBHOCTD. SIBnenune camouHaykuuu. D/C

e CaAMOMHIYKITUH

43.12 DHeprusi MarHUTHOTO MOJISl KATYIIKK C TOKOM

43.13 DJIEKTPOMArHuTHOE MOJIe
TexHuueckre yCTpOMCTBA: MOCTOSSHHBIE MAarHUTHI,

43.14 3JIEKTPOMATrHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb
[Ipaktuyeckne paboTsl. M3yueHne MarHUTHOTO
MoJIsl KaTylIKA ¢ TOKOM. MccnenoBanue neicTBust

4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  ABJIEHUS  AJIEKTPOMAarHUTHOMN
WHIYKIUU

5 KOJIEBAHUA 1 BOJIHbI
MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

Konebarenpnast cucrema. CBOOOIHBIE KOJICOAHMSI.

5.1.1 l'apmonnueckue xonebanus. Ilepuona, wyacToTa,

5.1 aMITUTy1a ¥ ($aza KoJeOaHuid
5.1.2 [IpyxvHHBINA MagsTHUK. MaTeMaTU4eCKUN MasiTHUK
513 YpaBHeHue rapMOHHYECKHUX KosieOaHui.

Kunematuueckoeun JUHAMHUYCCKOC OIIMCAaHHC




K0JIe0ATEILHOIO JABUKCHUA

[IpeBpamenue dSHepruM INpU  TAPMOHUYECKUX
KoseOanusax. CBs3p  aMIUTUTYABl  KOJeOaHW
UCXOJHON BEJIMYMHBI C aMIUIUTyJaMU KoJieOaHUM
€€ CKOPOCTH B YCKOPEHUSA

KonebarenbHblii KOHTYP. CBobonHbIe
DIIEKTPOMArHUTHBIE KOJNE0aHHS B  HJICATHHOM
KOoJIe0aTeJIbHOM  KOHType. AHAIOrus  MExXIy
MEXaHUYECKUMU u AJIEKTPOMArHUTHBIMU
kojebanusmu. @opmyna TomcoHa

5.1.6

3aKOH COXpaHEHHs DHSHEPIMH B  MJICAIBHOM
KOJIe0aTeIbHOM KOHTYPE

5.1.7

BrinyxaeHusie MEXaHUYECKUE Koe0anusl.
Pe3onanc. PezoHancHas kpuBas. BbIHyXJIeHHbIE
AJIEKTPOMATrHUTHBIE KOJIeOaHMUs.

ITepemenHbIi TOK. CHHYCOHIaIbHBIN TEPEMEHHBII
TOK.

MoIHOCTh MNEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOC )51
HeﬁCTBYIOHlee S3HAYCHUEC CUJIBI TOKA X HAIIPSXKCHUA

5.1.10

Tpanchopmarop. IlpousBoactBo, mnepenaua U
notpedieHue ANEKTPUUECKOM SHEPTUH.
OKOJIOTUYECKME  PUCKM  IIpU  IPOU3BOJICTBE
IIEKTPUUECKON SHEpPTrUHu. KynsTypa
UCIIOJIb30BaHUS JIEKTPO3HEPTUU B IIOBCEAHEBHOU
KU3HU

5.1.11

Texuuueckue yCTpPOWCTBA: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, TUHUU AJIEKTpoIiepeaad

5.1.12

IIpakTuyeckue paboTHL. HccnenosBanue
3aBHCHUMOCTH TEPHOa MAJIbIX KOJIeOaHu# rpy3a Ha
HUTA OT JUIMHBI HHTH M MacChl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKa B LENU U3
IIOCIIEZI0BATEIBHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTyIlIKU U PE3UCTOpa

52

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexannyeckue BOJIHBI, YyCJIOBUA
pacrpoCTpaHEHUS. ITepuos. CkopocTb
521 pacrpocTpaHeHHs M JJIMHA BOJIHEL. [lonepednsie u
TIPOJIOJIbHBIC BOJIHBI
599 WNutepdepeniins u  audpakiuss MEXaHUYECKUX
o BOJIH
593 3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. BeicoTa

ToHa. TemOp 3ByKa




524

ONEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS W3JIy4YCHHUS
JJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpOB E, B 1 U B 211€KTpPOMarHuTHOM BOJIHE B
BaKyyMe

525

CBoiicTBa 3JE€KTPOMArHUTHBIX BOJH: OTpa’Ke€HHE,
npeIoMIIEHHE, HoJsIpU3aIus, Tudpakuus,
uHtepdpepeniys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[Ilxana »7IeKTpOMAarHUTHBIX BOJH. [IpuMeHeHue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI PagnuoCBA3n )41 TCICBUIACHUA.
Panuonokanusi. DIEKTpOMarHUTHOE 3arps3HEHHE
OKPYXaIOIIEeH Cpebl

528

Texauueckue YCTpOWCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JIUArHOCTUKA B
TEXHUKE W MEAMIMHE, pajap, paguonpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neup

53

OIITUKA

53.1

[IpsmonuHEeNHOE  paclpOCTpaHEHHE  CBETa B
onHOpoaHOM cpeae. JIyd cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTPaKEHHs CBETA.
[TocTpoeHue M300pakeHH B IUIOCKOM 3epKaie

533

[Tpenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AOCONIOTHBIN NOKa3aTesb MPEeTOMIICHUS

534

[TonHnoe BHyTpeHHee oTpaxenue. [IpenenbHbIN
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKEHUS

535

Hucniepcust ceta. CIIOXKHBIN cOCTaB OEJI0Tro CBETa.

Iger

5.3.6

Cobwuparonue ¥ pacceuBarolIne JTUH3BL. TOHKas
nuH3a. GOKyCHOE pacCTOSIHUE U ONTHYECKas Chjia
ToHKOM nuH3bl. [locTpoeHune wu300paxeHuil B
coOMparImux U paccenBaromux JuH3ax. Gopmya
TOHKOW IWH3EL. YBeINUYeHHE, JaBaeMoe JIMH30H

5.3.7

[Ipenensr [IPUMEHUMOCTU reOMETPUYECKOU
OIITUKU

53.8

Wntepdepennus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HAOIIOICHUSI MAKCUMYMOB U MUHUMYMOB
B UHTEPPEPEHIIMOHHONW KapTWHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

539

Hudpakuus ceera. JudpaknuonHas peméTka.
YcnoBue HaOII0IeHHS TIIaBHBIX MAKCUMYMOB TTPH
MaJ€HU  MOHOXPOMATHYECKOIrO CBETa  Ha




TG PAKIIUOHHYIO PEIIETKY

5.3.10 [Honspuzauus ceera
Texnuueckue YCTpOWCTBA: OYKHU, aIyna,
5311 ¢doroanmnapar, IIPOEKIIMOHHBIN anmnapar,
o MHUKPOCKOII, ~TEJIECKOIl, BOJOKOHHAs OITHKA,
TU(paKIUOHHAs PeIETKa, NOIIPOUI
[TpakTueckue pabotel. M3Mepenue mnokazaTesns
5312 MIPEJIOMJICHUS. Uccaenosanue CBOICTB

n300pakeHui B nmH3ax. Habmonenune nucnepcun
CBETa

SJIEMEHTbI CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

6.1

I'panuLbl IIPUMEHUMOCTHU KJIACCUYECKOU
MexaHuku. [locTynarsl T€OpUM OTHOCUTEIBLHOCTH:
WHBAPUAHTHOCTb MOJYJII CKOPOCTH CB€Ta B
BaKyyMe, IPUHLIUIT OTHOCUTEIBHOCTH DIHIITEHA

6.2

OTHOCHUTEILHOCTD OITHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpallICHUC OJIMHBL

6.3

DHEprusi 1 UMITYJIEC CBOOOTHOM YaCTHIIBI

6.4

CBs3p Maccbl € DHEpPrued M HMMITYJIbCOM
CBOOOJTHOW YaCTHUIBI. DHEPTHUS MOKOS CBOOOIHOM
YaCTHLIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTEI KBAHTOBOM OIITUKU

®dotonbl. Dopmymna [Tnanka cBs3u sHEPrUN HOTOHA
C €r0 YaCcTOTOMH. DHEPTHsI ¥ UMITYJIbC (POTOHA

7.1.2

OtkpeiTHe 1 uccaeaopanue Gororpdexra. OnbITH
A.T'. CtoneroBa. 3akoHbl poTodddexra

7.1.3

VpaBHenune OiHmTelHa a1 porodddexTa.
«Kpacnas rpanuna» dpotorpdexra

7.1.4

Jasnenune cBera. OnwiTe! I1.H. JleGenena

7.1.5

XUMHYECKOE JIENICTBUE CBETA

7.1.6

Texauueckue yCTpPOMCTBA: (dhoTOdIEMEHT,
dboronaTuuk, comHeUHas Oarapesi, CBETOINO]]

7.2

CTPOEHUE ATOMA

7.2.1

Moguenb atoma Tomcona. OnbeiTel Pezepdopaa o
HCCJIE0OBAHUIO CTPOEHMs aTtoMa. [InanerapHas
MOJIEJIb aTOMa

7.2.2

Ilocrynarer bopa. W3inydyeHne u nOINIOLICHHE
(OTOHOB NpH NEPexoje aToMa ¢ OJHOI0 YPOBHS
sHeprun Ha Apyroi. Buael cnektpoB. Croektp




YpOBHEH 3HEpPruu aToMa BoJ0pOIa

7.2.3

BonnoBeie cBolicTBa yactuu. Bosnbsl ne bpors.
KopnyckynsipHo-BostHOBOM AyanusMm. ludpakims
AJIEKTPOHOB Ha KpUCTaJLIaxX

72.4

CrnoHTaHHO€ ¥ BBIHYXKJICHHOE  H3JIyY€HHE.
YCTpoilcTBO M MPUHIUIT pabOoTHI J1azepa

7.2.5

TexHuuecKkrue yCTpOMCTBA: CHEKTPAJIbHbIA aHAIU3
(cieKkTpocKo1), Ja3ep, KBAHTOBBI KOMITBIOTED

7.2.6

[IpakTudeckue paboTHI. Hab6monenue
JIMHENYATOro CIeKTpa

7.3

ATOMHOE A/1PO

7.3.1

MeTto b1 HaOII0AeHUS u perucrpanuu
AJIEMEHTAPHBIX YACTHII

7.3.2

OTkpeiTe pagunoaktuBHOCTH. OnbIThl Pe3epdopaa
[0 ONpEAENEHUI0 COCTaBa  PaJUOAKTUBHOIO
usnyuenusi. CpoiictBa anb(da-, Oera-, ramma-
U3JTy4YeHus. BimsHue painoakTHBHOCTH Ha JKUBBIC
OpTaHU3MBI

7.3.3

OTkpbITHE TpPOTOHAa U HeHTpoHa. HykioHHas
Mozenb sapa [eiizenbepra — MBanenko. 3apsina
anpa. MaccoBoe uuncio siapa. M3oTorsr

7.3.4

Anbda-pacniaf. DIEKTPOHHBIM U TMO3UTPOHHBIH
OeTa-pacrma. [Mamma-uznydenue. 3akoH
paZioaKTUBHOTO pacmaja

7.3.5

OHeprus CBS3U HYKJIOHOB B spe. S1epHbIE CUIIBI.
Jedext macchl siapa

7.3.6

SInepusle peakuuu. JleleHUE U CUHTES AIep

7.3.7

Snepuslii  peaktop. TepMosiiepHBI  CUHTE3.
[Ipobnembl U MEepCreKTUBHI SIIEPHON SHEPTreTHKH.
OKOJIOTUYECKHE ACIEKTHI SIIEPHON YHEPIETUKU

7.3.8

OnemeHTapHble YacTUllbl. OTKpBITHE MO3UTPOHA.
DyHIaMEHTAIbHbIE B3aUMOICUCTBUSA

7.3.9

TexHudeckue YCTpOMCTBa: JO3UMETp, Kamepa
BuiibcoHa, simepHbIi peakTop, aToMHas 6omba

7.3.10

[Ipaktuueckue pabotsl. MccnenoBanue TpeKoB
9JacTHI] (110 TOTOBBIM (hoTOrpadusim)

SJIEMEHTBI ACTPOOU3NKHA

8.1

Bup 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3NBI,
IUIAHETHI, UX BUAMMOE IBIKEHUE

8.2

ConneuyHas cucteMa. IlnaHeTsl 3eMHOI TpYHIIBI.
IInmaneTel-rUTaHTEI U WX CITYTHHUKH, KapJIMKOBBIC




miadeTsl. Mansle Tena CoTHEYHONH CUCTEMBI

8.3

Conrne, ¢orochepa u armochepa. ComHeqHas
AKTUBHOCTb

8.4

Wcrounuk sHeprun ConHua u 3BE37

8.5

3BE37bI, UX OCHOBHBIC XAPAKTEPUCTUKHU: Macca,
CBETHMOCTb, paauyc, TeMneparypa, 10,9
B3aUMOCBs3b. JlnarpaMMa «CeKTpajibHbIA KJIacc —
CBETUMOCTbB. 3BE3 MBI rJ1aBHOM
MOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTbY IS 3BE3 ] TJIaBHOM
MMOCJIEIOBATEIbHOCTH

8.6

Buytpennee crpoenune 3BE€3a. COBpEMEHHBIE
IIPEJCTaBICHNUS O NMPOUCXOXKIACHUM U 3BOJIIOLUU
CouHIta 1 3BE€3]1. DTalkl )KU3HU 3BE3]T

8.7

Mneunsiii Ilyte — Hama [anaktuka. CnupanbHast
cTpyKTypa ['anaktuku, pacrnpeneneHue 3BE31, raza
n neum. lIlonoxkenune u nBwxenue ConHuoa B
[Nanaktuke. Ilnockast u cepuueckas nmoacUcTEMbl
lNanaxkTukn

8.8

Tunbl ramakTuk. PaguoranakTMKM W KBas3apsbl.
YeEpHble IBIPHI B SIpax TaJlaKTHUK

8.9

Bcenennas. Pacmupenue BceenenHnoil.  3akoH
Xab6ma. Pa3zoeranne ramaktuk. Bo3pact u panuyc
Bcenennont, teopus bonbioro B3psiBa. Mojenb
«ropsiueil Beenennoin». PenukroBoe usnydenue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
Meraranakruka. Hepeménnsie po0IeMbl
aCTPOHOMMH




IMPOBEPAEMBIE HA EI'3 110 PU3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBFPA30OBATEJILHOI
IMPOTPAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUs

IIpoBepsiembie TPeGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTeIbHON MPOrpaMMBbI CPeIHETr0 001Iero
o0pa3oBaHus

ChopmupoBaHHOCT, YMEHUH pacro3HaBaTh (U3MYECKUE SIBICHUS

(mportiecchl) U OOBSICHITH UX Ha OCHOBE M3yUEHHBIX 3aKOHOB

Bnagenue OCHOBOIIOJararomuMn (bHSI/I‘IeCKI/IMI/I IIOHATHAMU u

BEIIMYMHAMH, XapaKTEPU3YIOIUMH (PU3UIECKHIE TTPOLIECCHI

ChopmupoBaHHOCT, yMEHHI TNPUMEHSITh 3aKOHBI KJIACCUYECKOU
MEXAaHHKH, MOJIEKYJISIPHON buzuKu u TEPMOJUHAMUKH,
JIEKTPOAMHAMUKY, KBAHTOBOM (pU3MKM Uil aHanmu3a U OOBSICHEHUS
SBJIGHUH MHUKPOMHpa, MakpoOMHUpa W Meramupa, pasjiuydarbh YyCIOBHS
(rpaHuIBl, 00IACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U OTPaHUYEHHOCTh
UCTOJb30BaHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBAaTh (PU3NUECKUE
MPOLECChl,  MCIOJNb3ysl OCHOBHBIE  IIOJIOKEHHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMupoBaHHOCTH yYMEHUS pa3luyaTh YCIOBHS NPUMEHHUMOCTH

Mojienell pU3NIecKuX Tell U MPOIEeCCOB (SIBICHHMIA)

ChopmupoBaHHOCT, YMEHHUsSI peliaTh pacuéTHBIE 3aJadyd C SIBHO
3aJITaHHOW W HESIBHO 3aJlaHHON (PU3MUYECKOW MOJIENbIO: Ha OCHOBAHHH
aHaiM3a YyCJIOBHs BBIOMpaTh (U3MYECKUE MOJENIH, OTBEUAIOIINe
TpeOOBaHUSAM 33241, TPUMEHSITH (POPMYJIBI, 3aKOHBI, 3AaKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKUX  TEOPHUM  TpU  HCTHOIH30BAHUU
MaTeMaTHYEeCKUX METOJIOB PEIICHHUS 3aaad, MPOBOJUTH pPacu€Thl Ha
OCHOBAaHMHM HMEIONIUXCS JIAaHHBIX, aHAJIU3UPOBATh pE3yJbTaThl W
KOPPEKTUPOBaTh METOJIbl pELIEHUsT C Y4YETOM TMOJYUYEHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyIlOIIMe MPUMEHEHUS 3HAHUU U3
pasHBIX pa3/eyoB MIKOJIBHOTO Kypca (DM3HMKH, a TaKKe HWHTEeTpalnuu
3HaHUH W3 JpYrMX MpPEAMETOB €CTECTBEHHOHAYYHOI'O  IIMKIIA:
BBICTpanWBaTh JIOTMUECKYIO IIEMOYKY pACCYXKICHHM C OMOpod Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/I‘IGCKI/IG SIBJICHUSA




Brnanenue OCHOBHBIMHU METOJIaMH HAay4HOT'O MIO3HAHMUS,
UCTIONB3YeMbIMA B (U3UKE: TPOBOJIUTH TMpPSIMBbIE M KOCBEHHBIE
U3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpasi ONTHUMAIbHBIA CIOCOO
U3MEPEHUs] U HCIOJIb3Ysl U3BECTHBIE METOJbI OLEHKH MOIpeIHOCTei
U3MEpPEHNH, MPOBOAMUTH HCCIICTOBAHUE 3aBUCHMOCTEH (DU3MUECKUX
BEIMYMH C WCIOJB30BAHHEM TPSMBIX HM3MEPEHHH, OOBSICHATH
MOJTyYCHHBIE PE3YJIbTaThl, UCHOb3Ys (HPU3UYECKHE TEOPUHU, 3aKOHBI U
MOHATHS, U JIeJIaTh BBIBOJBI; COOJIOATh MpaBuia 0€30IacHOro Tpyaa
IpU MPOBEACHUH HCCIIEIOBAHUM B paMKax y4yeOHOIrO SKCIIEpUMEHTa U
y4eOHO-MCCIEeIOBAaTEIbCKOM  JAEATEIPHOCTH € HCIIOJIb30BAHUEM
IUQPPOBBIX  HM3MEPUTENBHBIX  YCTPOMCTB U 1a0OpaTOpHOTO

o0opy0BaHus

CpopMUpOBAaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh WM OIICHUBATH
MOCIIEACTBHS OBITOBOM M MPOM3BOJICTBEHHOM JIEATEIHPHOCTH YEJIOBEKa,
CBSI3aHHOHM C (DPM3MUYECKUMHU MPOLIECCAMU, C MO3UIMI IKOIOTUYECKOM
0e30IMacHOCTH; MpeACTaBICHUN 0 paloHaIbHOM
NPUPOAONOJIB30BaHNHM, a  TaKKe  Pa3yMHOM  HCIOJIb30BAHUU
JOCTMKEHUM HAyKd M TEXHOJIOTMH Ui JAJIbHEHIIEro pPa3BUTHS

YCIOBCUCCKOI'O O6IJ_ICCTBa

OBnaneHue pa3nuuHbIMH crocobamMu  paboTel ¢ uHMOpManuen
¢bu3nyecKkoro  coAepkKaHHs C  HCIOJb30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KpPUTUYECKOTO

aHaJM3a U OLEHKHU JOCTOBEPHOCTH IMOJTydyaeMOi HH(POPMALIUH

10

ChopmupoBaHHOCTE ~ YMEHHUH  NPUMEHSATH  OCHOBOIIOJIATAIOIIHEC
ACTPOHOMUYECKUE TIOHATHS, TEOPUM W 3aKOHbI I aHalu3a |
00BsICHEHHST (PU3UYECKUX MPOIECCOB, MPOUCXOMASIINX Ha 3BE3/Iax, B
3BE3IHBIX CHCTEMAaX, B MEXKIAIAKTUYECKON Cpeae; JBUKCHUS

HeOECHBIX TEJI, BOJIIOLNH 3BE31 U Beenennoit




INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O ®U3UKE

Kon Kon
pasnesa/te JjIeMe
MbI HTAa

IIpoBepsieMblii 3J1eMEHT COIEPKAHMUS

MEXAHUKA

1.1

KMHEMATHUKA

MexaHnn4deckoe IBHKEHHE. OTHOCUTENHHOCTh MEXaHUYCCKOTO

nemkennsa. Cucrema orcuéra

MarepuanbHas TOUKa.

& F TPacETop
E€ pamiryc-BekTop:
Flr)=(xlt) vz ) =(2)),

TpaeKTOopIIA,

[IepeMenIeHIIe:

AF =F(t,)—F(t,) =7, — T, =

:(A\T.ﬁj‘.ﬂ:). e e e e e e e Lo e e T

IyTb.

CnoxeHIe HEth-leII[EHIIfII

N, =, + 1V,

CKOpOCTL MaTepHaHLHOfI TOYKH:

s AF
Fyi==t &

At :’_‘;'z (:L].‘\"L]_'I"U_‘ )‘

Ar—0

Ax ,
B me— =X,, aHaJOTH4HO v_ =Y, , v.=Z,.
At r—=0 -

CroxeHHe CKOpPOCTell: &, =0, + 0, -

Brruncnenue nepeMeneHrs U MyTH MaTepUaIbHONW TOYKU ITPU

NPSIMOJIMHEMHOM JIBHKEHUU BIOJIb OCHU X IO TpaQUKy




3aBUCUMOCTH Vx(t)
n D g
YCKD[JEHIIE MAaTePHAIBEHOII TOYKIL a = ﬂ_ =u. = [ﬂﬁ. NN
r t—0 :
1.1.4
Au T ] v
a =—2>= =(u,)". amanormgHo a, =(v, )", a.=(v.)".
" : v .
PaBHOMEpHOE MPSIMOJIMHEIHOE IBHKEHHE:
x(t) = xg+ vt
1.1.5 .
. (t) — Vg, = const
PaBHOYCKOpEHHOE MPSAMOJMHENHOE IBUKECHHE:
; _ at’
x(t)=x,+u,t e
v.(t)=v, +at
1.1.6 a, = const
v, — U, =2a,(x;—x,)
HPII IOBIDKEHINI B OTHOM HAIIPABIEHIIHN ITYVIE S = = 3 -1
1.1.7
CBoOoHOE TTajieHne. Y CKOpeHHe CBOOOHOTO TIaICHWSL.




Mo o

o Xo \—-

JIBm>keHue Telna, OpOIIEHHOTO MO/ YTIIOM 0, K TOPU30HTY:

"x(r) =x, +U,f=x, +Uycosa-f

g , =
l YO =y, +u,t+ 1,} =¥, tUysina-f—

-

gy
il

ol

v (f)=uv, =uv,cosa

[UT(I} =v,, + g, =y,sina— gt

KpuBonuHelinoe nBuxeHue. J[BHKeHNE MaTepruaIbHON TOUKU
10 OKPYKHOCTH.

VYrnoBas v TUHENHAsI CKOPOCTh TOYKHU:
U= WH

vV=wR

[Ipy paBHOMEPHOM ABUKEHUU TOUYKH 10 OKPYKHOCTH

=—=72
] T mu

. HCHTpOCTpeMI/ITeHLHOG YCKOPCHUC TOUKU:

12 i
ﬂ-m. = E = w-R




. [lonmHOE yCKOpEHME MAaTEepPUAIBHON TOYKU

TBép,Z[OC TCJIO. HOCTyrIaTeJ'IBHOC H BpaliaTCJIbHOC ABHKCHUC

TBEPAOIO Tela

1.2

TMHAMUKA

1.2.1

Nuepuumaneueie cucremsl orcuéra. [lepssiii 3akoH HeroToHa.

[IpuHuumn otHOcuTenbHOCTH "anmumest

1.2.2

Macca tena. IImoTHOCTE BemecTna:

_ m
P=7

1.2.3

Cuna. [IpyHUMI CynIepHO3UIUY CHIL:

Fpas:—:n;eﬁﬂs = Fl + F2+' -

1.24

Bropoii 3akon HerotoHa: 1151 MatepuanibHoit Touku B UCO

4

F, =may

Ap = Fit

pH

F = const




—

Fy Fyy

Tpetuit 3axkoH Hpr0TOHA 111 MaTepUaNbHBIX TOYEK:

-

F. =—Fy
1.2.5
3aKOH BCEMHUPHOTO TSTOTEHUS: CHJbl HPUTSHKEHUS MEXIY
TOYEYHBIMU MacCaMH PaBHbI
F_ g™
— Ir =
R_
126 | Cuna Tsokectu. LleHTp TspkecTw Tena. 3aBUCHMMOCTb CHJIBI
TSDKECTH OT BBICOTHI h Ha/T MOBEPXHOCTHIO TUTAHETHI paauycom RO:
GMm
mg=———
7= Ro+ 1)’
Cuna ynpyroctu. 3akoH ['yka:
127 |Fe=—kx

1.2.8

Cuna tpenus. Cyxoe TpeHHe.

Cuina TPCHUSA CKOJIbXKXCHHA:
Fp = uN




Cuma TPCHUS ITIOKOA:

F,=uN

Koadduuuent tpenus

1.2.9

JlaBnenue:

1.3

CTATHUKA

1.3.1

—

F
MoOMEHT CUJIBI OTHOCHUTEIILHO OCH BpalICHUSA:

M| = Fl, rae | — mieuo cumbl

OTHOCHUTEJILHO ocu,  mpoxojsmend — uepe3  Touky O

MEPIECHIUKYISIPHO PUCYHKY

1.3.2

HeHTp Macce Ta. HeHTp MacCC CUCTEMbI MAaTCPUAJIbHBIX TOYCK!

myy +mart...

4

"
e my +ms+...

B OJIJHOPOJHOM II0JIC TAKCCTH

(g = const)

LOCHTP MacCC TCJia COBINAAACT C €0 HCHTPOM TSAKCCTU

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B M1CO:




jﬂME—:ﬂvIE +...=0
‘[_}3'1-!-}5"3 +...=0

1.3.4

3axoH [lackains

1.3.5

JlaBrienue B xuakoctu, nokosiieics B MCO:
p=pp+pgh

1.3.6

3akoH Apxumena:

-

FApx = _Pé:arrec:-:

€CIIH TEeJIO W KUAKOCTh nokosarcs B UCO, To

FApx = pgl["?sarreci-:

VcaoBue miaBaHus TEI

1.4

3AKOHBI COXPAHEHN A B MEXAHHUKE

Nmnynbc MaTepuanbHON TOUKH:

p=mv

1.4.1
NMiynbec cucTemsl Tel:
p=p +p2t..

1.4.2
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3aKOH U3MEHEHHS M COXPaHEHUS HMITYJIbCa:
B ICO

- = -

‘ﬂ‘p = A{pl + p2+' . ) = FlE[—:EEIJEAt + F:EEEEL‘[EAt-l_' "

, €CTTH

Flm—:emt—: + FSE[—:EDJ:—:"'- e = U

PeakTuBHOE IBUKEHUE

1.44

Pabota cuibl Ha MalIoOM MEepEMEILCHUN:

_-1=|1~:|-|AF|-+:05 a=F, -Ax

1.4.5

e
21
Ty

MOH_[HOCTB CHIJIBI:

€CJIN 32 BpeMs
AL

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTH CHJIBI




1.4.6

Kunernueckast s3Heprus MaTepuaJIbHOW TOUKH:

mv?  p?

KHE T 92 T 9m

3aK0oH M3MEHECHUS KHHETUYECKOM SHEPTHUU CUCTCMbI

MatepuanbHblX Touek: B MCO AEkun = Al + A2 + ...

1.4.7

HOTCHI_[I/IaJ'IBHaH OHEPrusi:
JJI IIOTCHIUAJIbHBIX CHJI

Alﬂ = Elnu're:—:u - EZHDTE:-:L:_: "IEEIII:ITEEL!

IloTenunanbHast OHCPIUid MaTepHaﬂLHOﬁ TOYKHU B OTHOPOAHOM

IOJIC TAXKECTU!

EHDTE[—I[ = Tngh

[TorennuanbHas 3HEprus ynpyro aeopMupoBaHHOIO Tena:

kex?
Enu'rez-:r.: = T




1.4.8

3aKOH U3MEHEHUS U COXpaHCHUA MEXaHUYECKOU OHCPIruun:
Euex = B EI'IOTEHIL
B ITCO AE,ex = Ascex menoresn cans
B IICO AE,.x = 0, eCII Agcex senoresm cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHUA U BOJIHBI

1.5.1

I'apmonnueckue KoJie0aHust MaTepHAIIbHOU TOYKHU.
Amiuntya v ¢aza konebanuit. Kunemaruueckoe onucanue:
x(f) = Asin( of +0, ).
v.()=x/,
a(d=(v.),=—w'x) =a +o'x=0,
IZIE X - CMCILEHUE U3 PABHOBECHS.

JInHamMu4eckoe onucaHue:

ma, = —Kx,

riue
k= mw*

OTO0 3HAYHUT, YTO
e = —kx.

DHEPreTUIECKOe ONMMCaHNe (3aKOH COXPaHEHHUSI MEXaHUIECKOM

SHEPIUn):

CBsi3b  aMIUIUTYAbl KOJEOAHUI CMEIIEHUS MaTepUabHOM

TOYKH C aMIIINTy JaMH KoyieOaHuii eé CKOPOCTH U YCKOPCHMUA:

U =M, a__ =04

1.52

[lepron u yactora KoneOaHMI:

-
T ].
T - YT ... - Sl
o Vv
[Tepriog Manbix CBOOOIHBIX KOJEOAHWH MaTEeMaTUYECKOTO

MassTHHUKaA:




T=2n

W

[Teproa cBOOOIHBIX KOJIEOAHUN PYKMHHOTO MasTHUKA!

T=3?IJE
k

1.53 Brinyxnennsie konebanus. Pesonanc. Pesonancnas xpuBas
[Tomepeunsbie u MIPOAOJBHBIC BOJIHBI. CkopocTh
pacipoCTpaHeHUs M JITHHA BOJTHBIL:

A=vT = z
v

1.5.4
WuTepdepentus u qudpaxius BOIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVJISIPHA S ®U3UKA. TEPMOAMHAMUNKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mogenu cTpoeHusl ra3oB, KMAKOCTEHW U TBEpAbIX Ten. [lycts
TepMOJAMHAMHUYECKass cucrema (Teno) coctour w3 N
OJIMHAKOBBIX MOJIEKyJI. Toraa KoJM4ecTBO BellecTBa
N m
TN w

2.1.1

rae

Na

—4ucao ABOrajapo, m — Macca CUCTEMBI (Telna),
r_.




— MOJsIpHasdA MacCa BEIICCTBA

2.1.2 TernoBoe IBUKEHHE ATOMOB U MOJIEKYJI BEIIECTBA
2.13 B3aumopeiicTBue yacTull BEIIECTBA
2.1.4 Huddysus. BpoyHOBCKOE NBUXKEHHE
2.1.5 Monens uneansaoro raza B MKT
CBs13p MEXJly aBJICHUEM U CPEIHEH KUHETUYECKOW BHEprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHHS MOJIEKYJ HACaTbHOTO
rasza (ocHoBHoe ypaBHenue MKT):
1 7 2 (mpt) 2 —
p= - myw” = 5 n- q B n-&,.
2.1.6 rae m0 — macca 0JTHOM MOJIEKYJIbI,
N
n= F
- KOHLIEHTPALUs MOJIEKYJI
2.1.7 AolcomoTtHas Temneparypa: T =t +273K
CBsi3b TEMIIEpaTyphl ra3a co CpelHel KHHETHUYECKON IHepruen
MIOCTYIIATEIBHOTO TEMJIOBOTO JBMKEHMSI €T0 MOJIEKYI:
I.-' : k) -
2.1.8 o P
N R 2
2.1.9 VYpasuenue p = nkT

2.1.10

Mopaenb uaeanbHOTo ra3a B TepMOJIMHAMUKE:




(VpapHeHHe Merreneena — KianeHposa
| BopekeHHe /U1 BHY TpeHHeH SHepIvH

VpaBreHne MeHueneeBa — KianeiipoHa (mpHMeHHN

3aIcI):
pV="RT —vRT =Nk, p=P*L
L Lt

BHpa}KeHIIE 1A BHYIPEHHEﬁ SHEPIII OJHOATOMHOTO

rasa (IpHIMeHIIMEbIe (QOPMBI 3aIICH):
3im

3 'RT=%‘WT=_——RT=\-'CUT=%})V

U==—v
2 2

2.1.11

3aKoH I[aJ'IBTOHa JJIA JaBJICHUS CMECH Pa3pPCIKCHHBIX I'a30B!:

p=p tpat..

2.1.12

M3omporieccsl B pa3peKeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
Monekyn N (C MOCTOSSHHBIM KOJTMYeCTBOM BEIecTBa V):
uzorepma (T = const): pV = const

uzoxopa (V = const):

E = const
T

n3obapa (p = const):

'[.?
— = COnst
T

I'paduueckoe npepcrabBnerne nzonpoiieccos Ha pV-, pT-u VT-

iele

Hmaean



AuarpaMmax.

OObeIMHEHHBINA Ta30BBII 3aKOH:
pV

— = Const
T

JJI1 TIOCTOSTHHOI'O KOJIMYECTBA BEIIIECTBA V.

HacrelilieHHBIE W HEHACBIICHHBIC Imaphbl. KauectBennas

3aBUCUMOCTD IIJIOTHOCTU MW JABJICHHA HACBINICHHOI'O I1apa OT

2113 TeMIIepaTypbl, UX HE3aBUCHMOCTh OT 00BEMA HACHIIIEHHOTO
napa
BnaxxnocTs Bo3yxa.
OTtHOCUTENbHAS BIIAXKHOCTD:
b= PoapalT)  PuapalT)
B pERE‘E[III[IRlJR{:T} B pERCE[EL‘[IR‘[}R{iT}
2.1.14
5115 N3MeHeHue arperaTHbIX COCTOSIHMM BEIIECTBA: MCHApEHUE U
o KOHJICHCAIIMs, KUTICHUE KUJIKOCTH
5116 N3meHeHne arperatHblX COCTOSIHMM BEIECTBA: IUIABICHHUE U
o KPUCTAJLTH3AIINS
2.1.17 [IpeobOpazoBanue sHEeprun B PazoBbIX MEPexoaax
2.2 TEPMOJIMHAMUKA
2.2.1 TernnoBoe paBHOBECUE U TEMIIEpaTypa
222 BnyTtpennss sneprus
Temmonepenada kak crmoco0 U3MEHEHUS BHYTPECHHEH SYHEPTUU
223 0e3 coBeprieHus: paboThl. KOHBEKIHMsI, TEIUIOMPOBOIHOCTD,

U3JIy4eHHe




224

KomngecTBO TEMIOTHI.

VY nenbHad TEMIIOEMKOCTD BEIIECTBA C:

Q = cmAT

225

VY nenbHas TemioTa napoodpazoBanus L: O = Lm.
VY nenpHas TerioTa miaBiaeHus A: Q = Am.

VY aenpHas TEIIOTa CropaHust TOImBa q: QO = gm

226

DnemeHTapHas paboTa B TEPMOAMHAMUKE:

A = pAV

Brruncnenue paboTsl o rpaduky mporecca Ha pV-guarpaMMe

2.2.7

IIepBblil 3aKOH TEPMOAUHAMUKHU:

Qo = AUy + Ayp = (Us — Uy) + 445

Annabara:

Q2 = 0= Ay = (U) — Us) = AUy,

2238

Bropoii 3akon TepMmonuHamMuku. HeobpaTumMble poriecchbl

229

[Tpuniune! geiictus Temnossix MamuH. KIT:
"isammt i QHBI‘P —|QXGJI| =1_ |er.m|

@) 0, Qo

ZHarp X Harp X Harp

=

2.2.10

MakcumansHoe 3Hauenne KIT. Huxn Kapno:

TH““‘? _Ixm_l Imn
T =

max | = Mgy =




22.11

VpaBHEHHUE TEIIOBOrO OalaHca:
QL +Q:+Q5+...=0

SJIEKTPOJJMUHAMUKA

3.1

SJIEKTPUYECKOE ITOJIE

3.1.1

DnekTpusaius Teld U e€ MPOSBICHUS. DJIEKTPUUECKHUI 3apsl.
JlBa Buzma 3apsga. DJIEeMEHTApHBIM JJIEKTPUUECKUH 3apsil.

3akoH COXpPaHCHHA SJICKTPHUICCKOI'O 3apsaaa

BzauMmogeiictBue 3apsAa0B. Toueunsie 3apsAabl. 3akoH KyHOHaZ
B OTHOPOAHOM BCHICCTBE C HHSJ’IGKTpH‘-ICCKOfI

MMPOHHUIACMOCTBIO

q,

F:k|91|'|?1 1 _|9'1|'1
& 4mes, r

BHeKTquecxoe nojie. Ero geiictBue Ha QJICKTPUICCKUC

3apsIbI

HaprI}KéHHOCTB QJICKTPHUYCCKOI'O I10JIA:

F

Jnpo e

ITone Toueunoro 3apsiaac

E, = k—
s

OJTHOPOJTHOE TTOJIEC:

E = ronst.




KapTunbl 1TMHAN HANIPSKEHHOCTH 3TUX MOJIEH

IloTeHIMaIbHOCTH OJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHoCTh MOTEHIIMATIOB U HANIPSIHKEHUE:
Az = gy — P2) = —gigp = qU.

HOTCHI_[I/IaJIBHaSI OHEPTIU 3apsaiad B JICKTPOCTATUUCCKOM I10JIC:
W =q¢

A =—0W

IToTeHnnan 31EKTPOCTATUYECKOTO TOJIA:
W

¢ q

CBs3b Haprl)KéHHOCTI/I IoJIs1 U pa3HOCTU IMOTCHIUAJIOB IJIA

OJTHOPOJIHOTO AMeKTpocTtatnyeckoro moist: U = Ed

HpI/IHHI/IH CyNnepro3nunu 3JICKTPUICCKUX TTOJICH:

E:E1+Ej+...,¢':¢'l+¢'g+...

HpOBOI{HI/IKI/I B 3JICKTPOCTAaTHUYCCKOM I10JIC.

VYcnoBue paBHOBECHS 3aps10B: BHYTPU POBOHUKA
E-=10

, BHYTpH U HA IIOBEPXHOCTH IIPOBOJIHUKA (@ = const

JIMDIEKTPUKYU B 3JIEKTPOCTaTHUECKOM Mouie. [{udnexTprudeckas

MPOHUIIACMOCTD BCIICCTBA €




Kongencarop. D1ekTpo€MKOCTh KOHAEHCATOPA:

q
C=—=
u
3.1.9 DNeKTPOEMKOCTD TJIIOCKOTO KOHJIEHCATOpa:
EEpS
===
d I]
[TapannensHoe coelMHEHUE KOHACHCATOPOB:
g=q t @+ .U =Us =.., Copana — G + C2H

IlocnenoBaTenpbHOE COEAUHEHUE KOHJACHCATOPOB:

3.1.10

3.1.11 DHeprus 3apsKEHHOT0 KOH/IEHCATOopa:
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3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cwnia TOKa:

I:ﬂ
Af

Ar—)

IlocTossaHEII TOK: I = const

Jns nmoctostHHOTO TOKA q = It

322

VYcnoBus CyniecTBOBaHUS AIEKTPUYECKOTO TOKA.
Hanpsioxenne U u DJIC E

323

3axon OMa /17151 yyacTKa Lemnu:

‘T_U
"R

324

DnexTpuieckoe COIIPOTHUBIICHUE. 3aBUCUMOCTD
COTIPOTUBIIEHUSI OAHOPOJHOTO MPOBOJHHUKA OT €ro JJIUHBI H

CCUCHU. YILGJ'H)HOC COIIPOTUBJICHHUEC BCIICCTBA.

I
R=p§

3.25

Hctounuku Toka. 9JIC nCcTOYHUKA TOKa:

A CTOPOHHEIDICHD

q

E =




BryTpeHHee conpoTUBIEHUE HCTOYHUKA TOKA

3axon OMa U1t TTOJIHOM (3aMKHYTOM) 3nekTpuueckoi uenu: E

=R + Ir, oTkyna

I=—
Br

3.2.6

Hapaﬂﬂeanoe COCANHCHUC ITIPOBOAHUKOB:

I=11+12+..,Ul=02=_,

1 o_t, 1,
Rnapa.rm Ri RE

3.2.7

ITocnenoBarenbHOE COEAMHEHHE TPOBOIHUKOB!
U=Ul+02+.,I1=12=_,,

PaGora snextpuueckoro Toka: A = [Ut.
3akon Jxoyns — Jlenma:
328 Q@=1I°Rt

Ha pesucrope




. u
R:)=A=1IRt= .FUIT=FI‘.

5

MOH.IHOCTB SJICKTPHUYCCKOI'O TOKaA:

Temopas MOIITHOCTB, BBLACIIACMAs Ha PE3UCTOPC:

3.2.9 P=1 :RZL—& =lU
MoIHOCTh HCTOYHHKA TOKA:
A4
B = :rm =FEJ
Ar—(
CB00O0/IHBIE HOCUTEIH IEKTPUUECKUX 3apsAI0B B IPOBOJHHUKAX.
oy MexaHnu3MBbl IPOBOJUMOCTH TBEPIABIX METAJIOB, PacTBOPOB
o U pacIulaBOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoanuku. [TonynpoBOIHUKOBBIN U0
33 MAT'HUTHOE IIOJIE
MexaHn4yeckoe B3auMOJEHCTBUE MarHUTOB. MarHuTHoe moie.
Bekrop wmarmutHOM wmHAyKknuu. IlpuHnumn cynepnosunuu
MarHMTHBIX MOJIEH:
B =B, +Bo+t...
3.3.1
Jluaun wuHAyKOMM MarHuTHOro nosid. Kapruna smHUiR
MHAYKIMA MarHUTHOTO TIOJIS [TOJIOCOBOTO U MTOJIKOBOOOPa3HOTO
MIOCTOSIHHBIX MarHUTOB
OnbeiT Opcrena. MarHuTHOEe IOJIE TPOBOJHUKA C  TOKOM.
332 KaptuHa nuMHHMH MHOYKOUM MarHATHOTO IO JUIMHHOTO
o MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOT'O ITPOBOJIHUKA,
KaTyIIKH C TOKOM
Cuna Amniepa, €€ HanpaBJICHUE U BEJIUYUHA:
333

F, = IBlsina




, TJI€ O — YT'OJI MCKY HAIIPpaBJICHUCM IIPOBOAHHUKA 1 BEKTOPOM

B

Cuna Jlopenua, €€ HanpaBjieHUE U BETUYMHA!

Frop =1 q | vBsina

IZI€ 0. — YTOJl MEXKy BEKTOpaMu

L

334 |n
B
. JIBM>KeHHEe 3apsHDKEHHOM 4YacTHIbl B OJJHOPOJHOM MarHUTHOM
oJie
34 OJIEKTPOMAT'HUTHA S UHAYKIOWA
[ToTok BekTOpa MarHUTHOM UHIYKIIMH:
&= EB,5=EB5cosx
3.4.1
3.4.2 SBnenue anekrpomMarauTHOM nHAyKIMU. DC nHIyKIMn
3aKoH anleKTpoMarHuTHOW nHaykuun dapanes:
AD
343 :Ef = == — —(I',lj
At A0

3.44




SJ1C uHAYKIUY B IPSMOM MPOBOJHHUKE JITUHOM 1,

ABMIXKYIIEMCS CO CKOPOCTBIO

4

(v 1i)

B OJTHOPOJIHOM MarHUTHOM Tiojie B:
| E; |= Blvcosa

, TJIe 0. — YToJl MEX]ly BEKTOpoM B 1 HopMaibio

K IUIOCKOCTH, B KOTOPOI1 JIe)KaT BEKTOPHI

-
4

lnv

; €CIIn




TO
| Ei |=EBlv

34.5 [IpaBuno Jlenua
NHIyKTUBHOCTD:
I — D
T
34.6
,umu @ = L1
Camounnykuus. 9JIC caMOUHyKITUU:
A
E,=—L—| =-LI
Atl, o
DHeprusi MarHUTHOTO TOJIS KaTYIIKU C TOKOM:
'[_-L.?' — E
L= 2
34.7
35 SJIEKTPOMAT'HUTHBIE KOJIEFAHUM A 11 BOJIHBI
35.1

Kone6arenbubiit  koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KoJieOaHus B UCATHHOM K0JIeOaTeIbHOM KOHTYpE:

BRI Ty \
|(?) = QxS OF + @)

![I['I:] =q;=mqmcos[ ot +@,) =I__ cos( ot +q¢,)




®opmyna ToMcoHa:

T = 2mVLC
, OTKyJia
2T 1
= — =—
T JvILC

CBs3b AMIUIMTYABI 3apdia KOHACHCATOpPa € aMHHHTyHOﬁ CHJIbI
TOKa IIpH CBO6OI[HI)IX OJICKTPOMAardauTHBIX KoJIeOaHHUsIX B

UJealbHOM KO0JIE0ATETbHOM KOHTYpE:

m

3aKOH COXpaHEHHUs PHEPTrUU B HJACATILHOM KOJe0aTeTbHOM

KOHTYDpE:
3.5.2
353 BrIHy X IeHHBIE 2JIeKTpOMArHuTHBIE KosteOanus. Pe3onanc
[Tepemennsrii Tok. [IponsBoncTBO, mepenavya u norpedieHne
AJIEKTPUYECKON SHEPTUU
24 cu’ LI’ cu’ LI
+ = —m= = m= — const.
2 2 2 2
CBolicTBa 3J€KTPOMarHUTHBIX BOJIH. B3auMHas opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
355 |E1B1c




3.5.6

[IIxana JJIEKTPOMArHUTHBIX BOJIH. [Ipumenenune

SJICKTPOMArduTHBIX BOJIH B TCXHUKE U 6BITy

3.6

OIITUKA

3.6.1

[IpsimonuHENiHOE pacHpOCTpaHEHHWE CBETa B OJHOPOAHOMU

cpene. Toueunsli ucrounuk. Jlyu csera

3.6.2

3aKOHEI OTPAXKCHUS CBCTA.

o=

ofp

IS

3.63

[TocTpoeHne n300pakeHHI B IIIOCKOM 3epKaJie

3.64

3aKOHbI IPEIOMIICHHSI CBETA.

[Ipenomiuenue ceera:
Ny 5ine = n.s5ing.

AOCOIOTHBIN TTOKA3aTeNb MPEIOMIICHUS:
c

MNage = v

OTHOCHUTENbHBIN OKA3ATEND IIPCIIOMIICHUA:
Mg Iy

XoJ gyden B Ipu3Me.




Vi =V,, My =Hhh,
CoOOTHOIIIEHHE 4YacTOT M COOTHOIIECHHE OJIMH  BOJIH 1IpH
Mepexo/ie MOHOXPOMATHYECKOTO CBETA Uepe3 rpaHully pasjeia

JBYX ONTUYECKHUX CPEN:

ny,<n, n,

n

anp

[TonHOE BHYTpEHHEE OTpayKEHHE.

HpeI[eJ'IbeIﬁ YTOJI IOJIHOTO BHYTPEHHETO OTPAKCHUA:

5 1 s
e, = =—
mp =
3.6.5 Mo ™
CobOwuparoniue W pacceMBarOlIMe JIMH3BL. TOHKas JIMH3A.
@DoKycHOE pacCTOsSHUE M ONTHYECKas CUla TOHKOM JTMH3HI:
D 1
~F
3.6.6
®opmyJia TOHKOM JIMH3BI:
1 + 1 1
d f F

3.6.7




VBenuuenue, 1aBaeMoe JUH30M:

h 1FI
Nn=—=——
H d

F\ h
F

ke

B ciyuae pacceuBaronieit I1MH3bI:

3.6.8

1
DO=?>F=EID,

Xox myda, IpOLEANIEero JUH3Y 0 IPOU3BOJIBHBIM YTJIIOM K €€
IJIaBHOM onThyeckor ocH. [locTtpoenne n300pakeHnii TOYKU U
OTpe3Ka MPsIMON B COOMPAIOIIUX U PACCEUBAIOUINX JIMH3AaX U UX

CHUCTEMAax

3.6.9

CDOTO&HI'IapaT KaK ONTHYECKHUM HpI/I60p. I'ma3 xak onrudeckas

CUCTEMA

3.6.

Wntepdepenius cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIOBUA

HaOJroieHus MaKCHUMYMOB u MUHUMYMOB B




UHTepGEPEeHIIMOHHOW  KapTUHE  OT  JIByX  CHH(A3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

)
MAKCIIMYMBEI — A=2m —, m= 2 [ b e o
. WA
MIHIIMYMBI — A=(2m+1)-, m=0,£1,£2,+3

—

Hudpakmus  ceta. [udpakinuonHas pemérka. YcioBue
HAOJTI0ICHUS TJIABHBIX MAKCUMYMOB ITPH HOPMATBHOM TTaJICHUU

MOHOXpPOMATH4YCCKOI'0 CBCTA C JUIMHON BOJIHBI A Ha peméTKy C

3.6.11 neprooM d:
3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM JIY AJIM3M
4.1.1 I'umote3a M. [Tnanka o kxBantax. @opmyia [Tnanka: E = hv
®oTtonbl. DHEeprus PoToHa:
E—hv="C—,
=hv=—=pc

4.12 Nmnynse ¢poToHa:




dororpdext. OnbiThl A.I'. CtoneroBa. 3akoHbI poToddekTa

VYpaBuenue DitHmreina 11t porodaddexra:

E¢II:I"L'I:IEE = ABleOﬂa + E!{F!EF.‘"‘IGIJ

rue,

Ecbm'uf-:a =hv = ;,

AEEEXUF(R = h'L"WP = A_

mv2 o

EE‘EI:E?J‘]EI = 2 = EUERH

JlaBieHwue cBera.
JlaBneHue cBeTa Ha MOJIHOCTHIO OTPAKAIOIIYIO TTOBEPXHOCTH U

Ha MOJIHOCTBIO MOTTIOMAOIIYIO ITIOBEPXHOCTH

42

OU3NKA ATOMA

4.2.1

HJ'IaHCTapHaH MOJACIb aToOMa

422

IToctynatsl bopa. M3nydyenue u morsiouieHne (OTOHOB IMPH
Iepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUH HA JPYTOu:

hv__ = e =|E, -E

mn - .

L]

Ymm




423

JIuneiyaTpie CIEKTPHI.

CnexTp ypoBHEH dHEpruM aTOMa BOAOPOJA:

E

L

s 13,6 3B

n*

=128,

43

OU3NKA ATOMHOI'O A1PA

4.3.1

Hyxnonnas mognens siapa ['eitsenOepra — MBanenko. 3apsn

sapa. MaccoBoe uncio aapa. M3otormsl

43.2

PagnoakTUBHOCTS.

Anba-pacnan:
A Adsr 4

bera-pacnan.

DNeKTpOHHBIH B-pacnai;

A Ay, 0~
zX>zaY + 4€+V,

[To3utponuslii B-pacnas:
X A7+ Je+v,

l'amma-usinyyenue

433

3aKkoH paaroOaKTUBHOIO pacriaaa:

N(t) = Np#2T

[TIycth m — Macca paanoakTUBHOIO BeecTna. Toraa
—t

mit) =mg#* 2T

434

AnepHble peakuuu. JleneHue u CUHTES sAAep




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEGHBIE MATEPUAJIBI VI YYEHUKA

» ®usuka; 10 kiace. yrinyonenHoe ooyuenue Kacesanos B.A. O6miectBo ¢
OTrpaHU4YEHHOU OTBETCTBEHHOCTHIO «IPODA»; AKlIMOHEpHOE 00I1IECTBO

«3narensctBo «lIpocBemenne»

» ®usuka; 11 knace. yrnyonenHoe o0yuenune KacesinoB B.A. O61miecTBo ¢
OTpaHUYCHHOU OTBETCTBEHHOCTHIO «/J[PODAY»; AKIIMOHEpHOE 00IIECTBO

«I/I3IlaT€JII>CTBO ((HpOCBCHICHI/IG»

METOAUYECKHE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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