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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pazpaboTaHa Ha
OCHOBE IMOJIOKCHHI M TpPeOOBaHWUU K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM
nporpammel, mpencraBieHHEbx B @I'OC COO, a takke ¢ yuérom denepalbHON paboueit
nporpamMmbl BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHoro mnpenmera «®Du3uka» B
oOpa3oBaTeNnbHBIX ~ OpraHu3ammax Poccumiickoit ®Denepannyu, pealn3ylOIUX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3uke omnpenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHE,
YCTAaHABJIMBAET PEKOMEHIYEMYIO IIOCIIEOBATEIBHOCTh H3YUEHHs] TEM W DPa3/eNioB y4eOHOTO
npeaMera ¢ y9€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mporecca, BO3pAacTHBIX ocoOeHHOcTel oOywarommxcs. Ilporpamma mo  ¢usuke nmaér
MpEJCTaBICHUE O IEINsX, COAEpKaHUM, oOmmel crparernu OOy4YeHHUs, BOCOUTAHUS U Pa3BUTHUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

Nzyuenne xypca ¢GU3MKK YrIyOJIEHHOTO YPOBHSA TIIO3BOJISIET PEAIM30BaTh 3a/1aud
npodeccHOHaTFHOW OpPHEHTAINH, HAIPABICHO HA CO3/IaHUE YCIOBHM JUIS NPOSBICHUS CBOHMX
WHTEIUIEKTYaJbHBIX W  TBOPYECKHX CIIOCOOHOCTEH KaKIBIM  OOYYarOUMIMMCS, KOTOpBIE
HEOOXOIUMBI NIl TPOJOJDKEHUS oOpa3oBaHMs B OpraHu3alusax HpodeccHoHaTbHOTO
00pa3oBaHus MO pa3TMIHBIM (GU3UKO-TEXHUIECKUM M WHXEHEPHBIM CIEIIHATBbHOCTSIM.

B mporpamme mo ¢u3MKe ONpENeNstoTcsl TUIAHUPYEeMbIe Pe3yabTaThl OCBOCHHUS Kypca
¢bu3nKn Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMSA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTOo10/10THYeCcKO OCHOBOM Mj1sl pa3paboTKu
TpeOOBaHUK K JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM pe3yibTaTaM O0yJarommuxcs,
OCBOMBILHUX MpoTrpamMmy Mo (HU3NKe Ha YPOBHE CpeTHEro obiiero oopa3oBaHus Ha yriyOJI€HHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3uKe BKIIOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOlEHHOM YypOBHE, B TOM
qucIIe IPEIMETHBIE Pe3yIbTaThl O roAaM 00yUYeHHUs;

coJiepxkaHue yueOHoro npeamera «Pu3nkay 1o rogaM oOydeHuUs .

IIporpamma mno ¢u3uke MMeeT NPUMEPHBIM XapakTep M MOXKET ObIThb HCIHOJIb30BaHA
YUUTENAMU (PU3UKU 17151 COCTABIICHUS CBOUX pabOuUX IPOrpaMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTaBIsIET BO3MOXHOCTH JUISI pEIM3allUd  PA3IUYHBIX METOAMYECKMX IOJIXOJ0B K
[IPENnoaBaHuI0 (U3MKKU Ha YriyOJIEHHOM YPOBHE IpPU YCIOBUHM COXpPaHEHUs 00s3aTeNbHOU
YacTH COJEp KaHus Kypca.

dusnka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIIAsl B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIJ B CUCTEMY 3HAaHUH 00 OKpYXarolleM MUpE.
HIkosnbHBIH Kypc ¢(uU3MKM — cHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAyYHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouosoruet, guznyeckoi reorpadueil u actpoHomuei. Vcnosiab3oBaHue U aKTUBHOE
IpUMeHeHHe (U3NYECKUX 3HAHUN ONpENeNHIO XapakTep M OypHOE pa3BUTHE pa3HOOOpa3HbIX
TEXHOJIOTUH B cdepe HSHEepPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJY4YEHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIag B
(dbopMHUpOBaHHE €CTECTBEHHO-HAy4yHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUH NPUMEHSTh Hay4YHbIH METOJ MO3HAHUS IIPU BBIIIOJHEHUN UMM Y4eOHBIX HCCIEIOBaHUM.

B ocHOBY kypca (U3MKH Ha ypOBHE CpeAHEro oOIero oopa3oBaHMs MOJOKEH Psiji UACH,
KOTOPBI€ MOKHO pacCMaTpUBAaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUS.

Hoesa yenocmnocmu. B cooTBETCTBUM € HEH KypC SBJISIETCS JIOTUYECKH 3aBEPILIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCeX pasfesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, Tak U
COBpEMEHHOM (PU3UKH.



Hoea zenepanuzayuu. B cooTBeTCTBMM C Hell marepuan Kypca (U3MKA OOBEIUHEH
BOKPYT (pu3nuecKkux Teopuil. Bemymmm B Kypce sBisieTcss GOpMHUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanojaracT UCMoJIb30BaHUE TYMaHUTAPHOTO
noTeHnuana (pu3n4Ieckoil HayKu, OCMBICIICHHE CBS3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTUYECKUMHU MPOOIeMaMH.

Hoess npuxnaonou nanpasenennocmu. Kypc dusuku  yriyOon€HHOro  ypoBHS
MIPENIOJIAraeT 3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX IMPUII0KEHUN
U3YYEHHBIX TEOpHUIl U 3aKOHOB. IIpu 3TOM paccMarpuBarOTCa Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUHU.

Hoea 3xonocuzayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHuUs,
MOCBSAIIEHHBIX IKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTUH, a TaKkKe 00CYKIeHHsI MPoOJIeM palliOHAILHOTO MPUPOOTIONIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHnue coaepkaHus MPOrpaMMbl MO (U3HUKE JOJDKHO OBITH MOCTPOECHO Ha MPHUHIMIIAX
CHUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [l GU3uKK peanusanus 3TUX NPUHIUIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK IMOCTOSHHO JEMCTBYIOIIETro (QakTopa
yueOHOro mpouecca. /[l yrayOGn€HHOTOo YpOBHS — 3TO CHCTEMa CaMOCTOSITEBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIET0 (POHTANbHbIE YYEHHUYECKHE OIBIThl IpHU
W3Y4YeHHH HOBOTO Marepuaja, JiabopaTropHble paboThl M paboThl mpaktukyma. [lpum sTom
BO3MOXHBI JiBa crioco0a peanu3auuu (GU3NYecKoro MpakTukyma. B mepBoM ciiydae mpakTHKyM
npoBoauTcs 6o B koHue 10 u 11 ximaccoB, mubO mocie MepBoro M BTOPOrO IMOJYTOAWM B
KaXKJIOM M3 3THX KJIaccoB. BTopoil cmocobd — 3To mHTEerpamusi paboT MpakTHKymMa B CHCTEMY
1a00paTOPHBIX PabOT, KOTOPHIE MTPOBOMATCS B IpoIlecce M3ydeHus paszzena (temsl). [Ipu sTom
moJ paboTaMu MPaKTUKyMa OHUMAETCsl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUa O€3 IMOMIaroBO HHCTPYKITUH.

B nmporpamme mo ¢gusnke cucreMa yueHHYECKOro dKCIIEPUMEHTa, Ja00paTOpHBIX paboT u
MPaKTUKyMa MpeJCTaBlIeHa eIUHBIM MepeuHeM. BoiOop TeMaTHKy Ui 3TUX BUAOB YUEHUYECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS YJYaCTHHKAMU 0Opa30BaTENbHOTO IMpOlecca MCXOIs U3
OCOOCHHOCTEl MOYPOYHOIO TIUIAHUPOBAaHWSA M OCHauleHus kaOuHeTa ¢usuku. Ilpu sToM
obOecrieunBaeTcs OBJaJeHUE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MpPSMbIE U KOCBEHHBIE
U3MEpEeHUs, UCCIENOBaHUs 3aBUCUMOCTEH (M3MYECKUX BEIMYMH U IMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKME yAeseTCs peUIeHUI0 PacyETHBIX M KaueCTBEHHBIX 3an1ad. [Ipu stom
JUIs pacu€THBIX 3a7ad IMPUOPUTETOM SIBISIOTCS 3a/laud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(buznyecKoil MoesbIO, MO3BOJISIIOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
W3 OJIHOTO paszfenia Kypca, TaK U MHTErpUpyd NPUMEHEHHE 3HAHUM U3 pa3HbIX paszjaeinos. s
KaueCTBEHHBIX 3aJady MPUOPUTETOM SBISIIOTCS 3aJaHUsl Ha OOBsICHEHHE/TpeacKa3aHue
MpoTeKaHus (PU3MUECKUX SBICHUN M MPOIECCOB B OKPYXKAIOUICH XU3HM, TpeOyrolue BhIOOpa
(buznyecKoit MoJeNnu i CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHUUYECKOMY
o0ecreyeHn0 y4yeOHOTo mpolecca Kypc (U3MKH YriIyOJIEHHOTO YpPOBHS Ha YPOBHE CpEIHETro
oOmiero o0Opa3oBaHUs JIOJDKEH HM3y4yaTbCs B YCIOBMSAX INpeaMeTHoro kaOuHera. B kaOunete
(GU3UKN JOKHO OBITH HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /ISl BHITIOJIHEHUS YKa3aHHBIX
B MporpamMMme Mo (pus3mke y4eHHUECKHX OTBITOB, TAOOPATOPHBIX pabOT U pabOT MpPaKTHKyMa, a
TaKXe IEMOHCTPALMIOHHOE 000pYyI0BaHHE.

JleMoHCTpalMoHHOe 000pyaoBaHHE (OPMUPYETCS B COOTBETCTBMM C IMPHHLIUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECIeurBaeT MOCTAHOBKY MEPEUUCICHHBIX B MIPOrpamMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpAlMH sl HMCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
OMIUPHUUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.



JIaGopaTtopHoe 00OpyAOBaHHE Al YICHHYECKHX IMPAKTUYECKHX PadoT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECmeyMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI J1abOpaTOpHOTO OOOpYJIOBAaHUS JOJDKHBI OBITh
MOCTPOEHBI HAa KOMIUICKCHOM HCHOJIb30BAHWM AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1TAOOPATOPHI.

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

(bopMupoBaHHE HHTEPECA U CTPEMJICHHUS 00YJArOIINUXCA K HAYIHOMY U3YUSHHIO TIPUPO JIBI,
pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHWs U (OpMHUpOBaHUE
HCCIIEIOBATENILCKOIO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHUsS OCHOB CTPOCHUS
MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (PM3HKHU;

(¢hopMHpoBaHHEe YMEHUH OOBACHATH SBJICHUSI C UCIOJb30BaHHWEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(¢hopMHpoBaHHE MpPEACTaBICHUN O poiu (QU3MKK IJi pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccuoHaIbHOM
NEeSITeNIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJArOTOBKAa K JalibHEHIIeMy OOYyYeHHI0O B 3TOM
HaIpaBJIEHUU.

JlocTkeHne 3TUX Ieneld oOecreyrBaeTCsl PeUIeHHEeM CIEAYIOUIMX 3aJad B Ipollecce
M3y4YeHUs Kypca (U3UKU HA YPOBHE CPETHETr0 00IIero 00pa3oBaHus:

MpHOOpeTeHne CUCTEMBI 3HaHUI 00 O0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAsE MEXaHUKY, MOJIEKYJISIPHYIO (U3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
1 BJIEMEHTHI aCTPO(U3HKY;

(dbopMUpOBaHHE YMEHUI IPUMEHATh TEOPETHUECKUE 3HAHUS AJIs1 OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJE U JUIS IPUHATUSA NPAKTHUECKUX PELICHNH B IOBCEAHEBHON )KU3HH;

OCBOEHME CIIOCOOOB peIIEHUs PA3JINYHBIX 33Ja4 C SIBHO 3aJlaHHON (pU3MUECKON MOJENbIO,
3ajad, MOJpPa3yMEBAIOIIMX CaMOCTOATENIBHOE CO3JaHuEe (PU3MUECKOW MOJIeNH, aJeKBaTHOM
YCIIOBMSIM 33Jja4y, B TOM YHCJIE 3a/1a4 HHXXEHEPHOT'O XapaKTepa;

[IOHMMaHUe (PU3MYECKMX OCHOB M IPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJaMHU CaMOCTOSTEJIbHOIO IUIAHUPOBAHMS M HpPOBEINEHUSA (DU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuuy HUHPOpMaLuu, ONPEeAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHMM JUIsl pa3BUTUS YMEHHMM INPOEKTHO-UCCIIEA0BATENIbCKOM, TBOPUYECKOMH
NeSATebHOCTH;

pa3BuUTHE HHTEpeca K chepaM NpoPecCHOHANBHOM AesITeIbHOCTH, CBA3aHHON C (PU3UKOM.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBIH YpOBEHb H3Yy4EHUS
yueOHoro mnpeamera «®Pu3MKa» Ha YypPOBHE CpeaHero oobuero oOpa3oBaHMs BbIOHMpaeTCs
00y4aromuMuCs, IUIAHUPYIOLUIUMH IPOAOJIKEHHE 00pa30BaHMs MO CIELUAIBHOCTAM (PU3HKO-
TEXHUYECKOT 0 MpoQuIIs.

Ha u3ydenue ¢puzuku (yriyOn€HHBIA ypoBeHb) Ha YPOBHE CPEAHEro o0I11ero oopa3oBaHus
otBoguTcs 340 yacos: B 10 kimacce — 170 uacoB (5 wacoB B Hezento), B 11 kmacce — 170 wacoB (5
4acoB B HEJICITIO).

[Ipenyiaraemslii B mporpamme 1o (Gpu3uKe nepedeHb J1ad0paTOPHBIX U MPAKTHUECKUX PaboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHMTENb JEJaeT BbIOOp IMpoBeAeHUs 1abOpaTOpHbIX paldoT U
OTIBITOB C YYETOM UHAMBUAYAIBHBIX OCOOCHHOCTEN 00YyJaroLIXCs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. HayuyHblii MeTOX MO3HAHUS IPUPOABI.

®dusuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHplil MeToa MO3HAHUS U METOJbI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUH.

DKCIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢dusuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIHMYUH (AHAJIOTOBBIE W IH(POBBIE H3MEPUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mepeHuit Gpu3NYeCKUX BEIUUUH (a0COIIOTHASL U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SIBICHUW M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJO, UIeATbHAs KUIKOCTh, UACAIBHBIN ra3, TOUeUHBIN 3aps). [ unoresa. duznueckuii
3aKOH, TPAHUIIBl €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Pons m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHUHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue cuibl TOKa W HANpsDKEHUST B IENMHM TOCTOSHHOTO TOKa MpPHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GuU3NUECKUX
BEJIMYMH ITPU MOMOIIU KOMITbIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHWYECKOro JIBWKEHHA. (CucreMa
OTCY€Ta.

[Ipsimas 1 oOpaTHas 3a7a4n MEXaHUKH.

Pannyc-BekTop MaTepualbHONM TOYKHM, €ro MPOEKIUM HAa OCH CHCTEMBl KOOPJWHAT.
Tpaektopus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIUU HAa OCU CHUCTEMbl KOOpAauHAT. ClioKeHHe NepeMeleHU 1
CJIO’KEHHUE CKOPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBM>KEHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUAIbHON TOUKH OT BPEMEHU U UX IpaUKH.

CBoOonHOe mazneHue. YCKopeHue cBOOOTHOro majaeHus. /[BukeHue Tena, OpOIIEHHOTO
O] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTEpUAIbHOM TOUKH
OT BPEMEHH U UX IpaUKu.

KpuBosmueiinoe nBrukeHue. [[BukeHne MatepuaabHON TOUKHU MO OKPY>KHOCTH. YTJIOBas U
nuHeitHas ckopocth. Ilepwon u yacrota oOpamenus. LleHTpocTpemuTtensHoe (HOpMalbHOE),
KacaTelbHOE (TaHMeHIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTepUAbHON TOUKH.

TexHuuecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECChl: CHUIOMETp, ABHUKEHHUE
CHapAIOB, LIETIHbIC, IeCTepEHYAThIE U PEMEHHBIE Mepeadn, CKOPOCTHBIE TU(THL

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoOsI Hcce10BaHus IBHKEHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeobpa3oBaHue ABUKEHUH C HCHOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpomIeHHOTO MO YII0M K TOPU30HTY U TOPU30HTAJIBHO.

HanpaBiieHne ckopocTH NpH IBMKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YrI0BOM CKOPOCTH B PEIYKTOPE.



CpaBHeHHe TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenue yckopeHUs TMpH MOPSIMOJUHEHHOM PAaBHOYCKOPEHHOM  JIBDKEHHUHM  IIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBU)KEHUH.

N3mepenue yckopeHus: cBOOOTHOIO MasieHus: (PEKOMEHI0BAaHO KCII0JIb30BaHUE LU(PPOBOH
naboparopun).

N3yuenue nBuxeHUs Tesa, OPOLIEHHOIO rOpu30HTaIbHO. [IpoBepka rumnoressl o npsiMon
IIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEIA.

N3yuenune nBukeHns Tea 0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTM Iepuojia OOpalieHHs] KOHHYECKOrOo MAasiTHUKAa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsbiit 3akoH HproToHa. MHEpumManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHumn cynepnosuuuuy CHi.

Bropoit 3akoH HproTOHa [17151 MaTepuaibHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MacCChI.

Cuna TsKeCTH. 3aBHUCHUMOCTh YCKOPEHHSI CBOOOIHOTO TIAJCHUS OT BBICOTHI HAaj
MMOBEPXHOCTHIO TUTAHETHI W OT Teorpaduyueckor MUpPOTHL. [[BkeHHe HEeOeCHBIX Tel W HX
cinyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBMXyIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHUsS CKOJBXKEHHS M CHJIA TPEHHUS IOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckre yCTpOHCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: MOIUIMIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

emoncmpayuu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIHII OTHOCUTENIBHOCTH.

Kauenne nByxX HLWJIMHIPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOLIEH MPUITOKEHHBIX K TEIly CHJI C IPOU3BECHUEM MACCHI Tela
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTts.

Bec tena nmpu ycKOpeHHOM MOABEME U MAJICHUU.

[enTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenune paBHOACHCTBYIOIICH CUIT TIPU ABMYKEHUU OpycKa MO HAKJIIOHHOH TIIOCKOCTH.

[IpoBepka THUMOTE3I O HE3aBUCUMOCTH BPEMEHHM IBWKEHHS Opycka MO HAaKIOHHOU
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnegoBanue 3aBUCMMOCTHA CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3ydeHne nBUKEHHS] CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH depe3 JIErkuii OIIoK.



N3mepenne kodpduirieHTa TPeHHS M0 BEIMYMHE YTI0BOT0 KOA(h(GUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue 1BIWKEHHS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
KOA(QPHUIIUEHTOM TPEHHS.

N3ydenue nBuKeHUs rpys3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomoTHO TBEpHOE Teno. [locTynaTenbHOEe M BpamareabHOEe ABUKEHUE TBEPAOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO OCH BpaiieHus. [lnedo cumbl. CliokeHHE CHII, TIPUIOKEHHBIX K
TBEpOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHnueckre ycTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TEIA, UMEIOIIETO OCh BPAICHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NmMnynbc mMaTepHalbHOW TOYKH, CHCTEMBI MaTEepUAIbHBIX Touek. L[eHTp Macc cucTeMbl
MaTepHalbHbBIX TOYEK. Teopema 0 IBH)KEHUH LIEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MoMeHT uMIynbca MaTepuadbHOW TOYKH. IIperncraBieHue O COXpaHEHMH MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunbl Ha ManioM M Ha KOHEYHOM mepemenieHud. ['paduueckoe mpenacraBieHue
paboOTHI CHIIBI.

MOoOUIHOCTh CHIIBI.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPIrUM MaTePUAILHON TOUYKH.

[loreHunaneHble M HeNOTEHUMAIbHBIE cUibl. [loTeHuunanbHas 3Heprus. IloTeHnuanbHas
SHeprust ynpyro aepopmMupoBaHHOM MpyXuHbI. [loTeHIMaNbHAs HEPrUsl Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM ToJie. IloTeHuuanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpU U BHE 11apa). Bropas kocMuueckas CKOpocThb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHHYeCKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOUN SHEpIHH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHenue bepHymM Ui UACAbHOW JKUJKOCTH KakK CJEACTBUE 3aKOHA COXPaHEHUS
MEXaHUYECKOM IHEPTHUU.

TexHnueckre ycTpOMCTBA U TEXHOJOIMYECKUE IPOLIECCHI: JBUKEHUE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

H3mepenne MOITHOCTH CHUJIBI.

N3meneHnue sHEPTUM Tela MPU COBEPIICHUN PabOTHI.

B3anmHble mpeBpanieHus] KUHETUYECKOM M NMOTEHUHMAIBHOM SHEPrui Mpu JEHCTBUU Ha
TEJIO CUJIbI TSDKECTH U CUJIBI YIPYTOCTH.



CoxpaHeHue d3Hepruu npy cBOOOJHOM I1a/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomuol, npaKmuxym.

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepeHune Cuitbl TSIru, CKOPOCTH MOJICNHN SJICKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA [IPH YIPYTOM B3aUMO JICHCTBUU.

N3mepenne KHNHETUYECKOW SHEPTHUH Tejla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Omnpenenenne pabOTHI CHITBI TPEHUS TP IBUKCHUH TeJIa 10 HAKJIOHHOW TIOCKOCTH.

Paznen 3. Mogekysipuasi puznka 1 TepMOIMHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPULL.

OcHoBHbBIE TIOJIOKEHMSI MoJieKyasipHOo-kuHeTnuecko Teopun (MKT), ux omnbsiTHOE
obocunoBanue. Juddy3us. bpoyHoBCkoe NBIKEHHE. XapakTep IBWKEHUS M B3aUMOJCUCTBUS
yacTull BeulecTsa. MoJienu CTpoeHUs Ta30B, )KUJIKOCTEH U TBEPIBIX TEI U 0ObSICHEHNE CBOWCTB
BeIlleCTBA HA OCHOBE JTUX Mojeiei. Macca u pasmepsl Mosekyn (aromoB). KommdecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3Mepenus. lllkama Temmepatyp
enbcns.

Mopnens uaealbHOTO Tra3a B MOJIEKYISIPHO-KMHETHYECKOW TEOpUM: YaCTUIBI Tasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C JPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianelipona. AOconroTHas TeMIieparypa
(kana Ttemmnepatyp KenbsBuna). 3akon JanpTona. M3omporecchl B HIealbHOM rase cC
MTOCTOSIHHBIM KOJIM4eCcTBOM BemlecTBa. ['paduueckoe npepcraBieHre U30MPOILIECCOB: U30TEPMa,
n30X0pa, u3obapa.

CBsA3b MEXKIy [aBJICHUEM M CpPEIHEW KHUHETHYECKOW OHHEPruer IMOCTynaTeabHOIro
TEIUIOBOTO JIBWYKEHUS MOJIEKYN HJAeaIbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TeOpuH UAeaIbHOro ra3a).

CBsi3b  aOCOIOTHOM  TeMIEpaTypbl TEPMOJUHAMHYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM 3HEPrueil NOCTYNaTeNbHOIO TEIVIOBOTIO JIBUKEHHUS €€ YaCTHLL.

Texuuueckue ycTpoilcTBAa M TEXHOJIOTMYECKHE TIPOIECCHI: TEPMOMETp, OapoMeTp,
MIOJIy4eHUE HAHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTULL BELECTBA.

Monenbs OpOYHOBCKOTO IBUYKEHUSL.

Buneoponuk ¢ 3anuceio peabHOro OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xxunkocreil.

Mogaens onbita [ITepHa.

[IpuTsikeHre MONEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

Habmronenue u riccnegoBanne U30MpoIECCOB.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnenoBanue npoliiecca yCTaHOBIIEHHS TETIJIOBOTO PaBHOBECHUS IPHU TEIJIO0OOMEHE MEXKIY
ropst4ei ¥ X0JIOJHOM BOJOM.

N3yueHne u30TEepMHUUECKOrO Ipolrecca (PEeKOMEHIOBAaHO MCIIOJIb30BaHUE IH(PPOBOI
nabopaTopun).

N3y4eHne n30XopHOro mpouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

TepMoauHaMuyeckast (TH) cucrema. 3anaHue BHEIIHUX  YCIOBUH I
TEpMOAMHAMUYECKON  cucTteMbl. BHemHue W BHyTpeHHHe mnapameTpbl. [lapamerpsl



TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHMs BEIMUYUH, ONKCHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe nauano tepmoauHamuku. CaMonpou3BosIbHAS peflakcalus TEPMOIMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUH: YpaBHEHHE
MenneneeBa—Knaneiipona 1 BbIpaK€HUE JUIsI BHYTPEHHEH SHEPIrUH. Y CIOBUS NPUMEHHMOCTH
9TOM MOJENN: HHU3Kasg KOHIIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Beipaxenue mis
BHYTPEHHEH 3HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucraTuueckue u HeCTaTUUECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Termonepenaua kak crnoco®0 HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKON
cucTteMbl 0e3 coBepieHns paboThl. KoHBEKIMS, TEII0MPOBOJHOCTD, U3Iy4YEHHUE.

KonnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenbHass W MOJSpHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YenpHas TEIUIOTa CropaHus TOIUIMBa. Pacu€r konuvecTBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrIii 3akOH TepMoaAWHAMUKU. BHyTpeHHsist sHeprus. KonnuyecTBo TemnoTsl U padoTa
KaK Mepbl H3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOTIMHAMHYECKON CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMMKH Jii PABHOBECHBIX IMPOILIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKON CHUCTEMBbl NMPOXOJUT €IUHCTBEHHAsl ajauadara.
AOcoJroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIUIOTY OT OoJiee XOJIOMHOTO Teia K Ooisiee HarpetoMy 0Oe3 kommencanuu (Kmaysmyc).
HeobpaTumocTh TpUpoIHBIX TPOIECCOB.

[Tpuniumne! gerictBus TertoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIT1. [ukn Kapno.

DKOJIOTMYECKHE aCHEKThl MCIIOJIb30BAaHUs TEIUIOBBIX ABUTrareneil. TemioBoe 3arps3HeHue
OKpYKarollenl Cpeibl.

TexHnuecKkre yCcTpOMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: XOJOJUIBHUK, KOHIUIIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTraTeNd, MapoBas TypOWHA, MOJyYEHHE CBEPXHU3KHUX
TeMIeparyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJB30BAHUEM TEIUIOBOIO HAacoca,
YTUIN3alKs OMOOPTraHUYeCKOro TOTUIMBA JJIsl BBIPAOOTKH «TEILIOBOM» U 3JICKTPOIHEPTHH.

emoncmpayuu.

N3menenue temnepatypsl pH ainadaTHYecKOM pacIIMpEHUH.

Bo3gymHoe oruuso.

CpaBHEHME YIEIbHBIX TEIUIOEMKOCTEHN BEIIECTB.

CriocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomneroTepHbie MO1€IM TEIIOBBIX JBUraTENCH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

N3mepenue ynenbHOU TEMI0EMKOCTH.

Hccnenosanue npoiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3yueHnne B3aMMOCBSI3U PHEPTUU MEKMOJIEKYISIPHOIO B3aUMOJICHCTBUS U TEMIIEPATyphI
KUIEHUS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanus. lcnmapeHue © KWIleHWE. YJIeNbHas TEIUIoTa
napooOpa3oBaHUsL.

Haceiennsle v HeHachlllleHHble mapbl. KadecTBeHHass 3aBUCHUMOCTb IJIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHUS OT JIaBJICHUS B KUJIKOCTH.



BrnaxxHocTh Bo3yxa. AGCONIOTHAS U OTHOCHTEIBHAS BIIAKHOCTb.

TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJUIOB.
[TnaBnenue u KpucTayuM3anus. Y aenbHas TerioTa miasneHus. CyOnumarus.

Hedopmarnuu tBEpHOro Tenma. Pactskenuwe u cxarwe. Chosur. Moayns FOnra. Ipenmen
yInpyrux nedopmaruii.

TerutoBoe paciMpeHne KUAKOCTEH U TBEPABIX TeN, 00BEMHOE U JIMHEHHOE pacIIupEeHHE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWU YaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYECTBEHHOM ypPOBHE).

[IpeoOpazoBanue >HEpruM B (pa3oBBIX Mepexoiax.

YpaBHEeHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadduuneHT nmoBepXHOCTHOTO HaTsKeHus. KanusuisipHbie
siBIIeHUs. J[aBieHre Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. opmymna Jlammaca.

TexHuueckre YCTPOMCTBA MW TEXHOJOTHYECKHME TPOLIECCHI: IKHUAKHE KPUCTAJUIbI,
COBPEMEHHBIE MaTEPUAJIBL.

Jemoncmpayuu.

TennoBoe pacupeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwmnspueie siBneHusI.

Moneny HEeHbIOTOHOBCKOM JKUIAKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJIICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

Hab6mronenune mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

N3ydeHne 3aKkOHOMEPHOCTEN UCTIAPEHUSI )KUKOCTEM.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yueHue CBOWCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCoOTHOM BIaXKHOCTH BO3[yXa U OIICHKA MAacChl NapOB B IOMELICHHH.

N3mepenue kod3pduiirienTa moBEpXHOCTHOTO HATSKEHUS.

Namepenne moayns FOnra.

UccnenoBanue 3aBucuMocTtu aedopMauu pe3uHOBOrO 00pasiia OT MPUIIOKEHHON K HEMY
CHUJIBL.

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 1. dnekmpuueckoe none.

DnekTpu3anus Tea U e€ MpOsIBICHUs. DIEKTpUYECKU 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apsanoB. [IpOBOJHUKM, AMAIEKTPUKU U TOJYIPOBOJHUKH. DJIEMEHTAPHBIA 3JIEKTPUYECKUM
3apsl. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

B3aumopeiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neiictBre Ha 3lIeKTPUYECKUE 3apsi/Ibl.

HanpsoxéaHocts  anekrpudeckoro mouid. IIpoOuelid 3apsa. JlMHMM HanpshkEHHOCTH
EKTPUYECKOro 1nost. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHIMANIOB U HAIpSKEHUE.
[loTeHumaneHass  »sHeprus  3apAga B DJIEKTPOCTATUYECKOM  TIOJIE. [ToTenuuman
ANEKTPOCTaTUUeCKOro mojisi. CBs3b HANPSHKEHHOCTH TOJISI M Pa3sHOCTH TMOTEHUHUATIOB s
ANIEKTPOCTATUYECKOTO MOJIs (KaK OJJTHOPOTHOTO, TaK M HEOTHOPOTHOTO).

[IpuHUUN Cyneprno3uIuu IEKTPUYECKUX MTOIEH.



[Tone Toweunoro 3apsaa. Ilone paBHOMepHO 3apsbkeHHOU cdepsl. Ilone paBHOMEpHO
3apshkeHHOro 1o 00BEMy miapa. [lorme paBHOMEpHO 3apsHKEHHONW OECKOHEYHOH IUIOCKOCTH.
Kaprunbl muHUN HAIPSDKEHHOCTU 3TUX MOJIEH U 3KBUITOTEHIUAIBHBIX IIOBEPXHOCTEN.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIMBIEKTPUKH B DJIEKTPOCTATUUYECKOM IT0JIe. J(ManeKTpruyeckas IpOHUIIAEMOCTh BEIIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHJEHCATopa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapamienpHoe  coenuHeHHe  KoHAeHcaTopoB.  IlocnenoBarenpHOE — coequHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsiKEHHON YaCTULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

Texnuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTA, 3a3eMJICHUE IEKTPOIpruO0OpoOB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YeTpoiCTBO M MPUHILIKII IEHCTBUS dJIEKTPOMETPA.

DNEeKTpUUYECKOE MOJIe 3apsHKEHHBIX IAPHKOB.

DNeKTpUUYECKOe MOJIe IBYX 3apSKEHHBIX IJIACTHH.

Mogens snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTA.

YCTpolCTBO M ACHCTBHE KOHJIEHCATOPA MOCTOSHHON M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAu  IJIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus AMEKTPUIECKOro MOJIs 3apyKEHHOTO KOHIEHCATOpa.

3apsnka U pa3psiika KOHIEHCATOPa Yepe3 PE3UCTOp.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

O1ieHKa CHJI B3aUMOACHCTBUS 3apSIKEHHBIX TEJT.

Habmonenue npeBpalieHust SHEPTruu 3apsKEHHOTO KOHJIEHCATOpa B HEPTUIO M3ITyYeHUS
CBETOHMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAECPKALIEH KOHAEHCATOP.

Pacnipenenienne  pa3HOCTM MOTEHUUATIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlil IneKmpuyecKuii mok.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CylIECTBOBAHMSI IOCTOSIHHOTO —AJIEKTPHUYECKOrO TOKA. VICTOUHMKHM TOKA.
Hanpsokenne U u DIC é&.

3akon OMa Juid ydacTKa Lenu.

DNEeKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCUMOCTh  CONPOTHUBJIEHUS  OJHOPOIHOTO
MPOBOJIHMKA OT €ro JUIMHbl M IJIOLIAAU IONEPEYHOrO0 CEYEHUs. YJIEIbHOE CONPOTHBICHUE
BEIIECTBA.

IlocnenoBarenpHOE, MNapaUIeNbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTprueckux nene. [lpasuna Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOIIHOCTB IEKTPUUYECKOTO TOKA. TemIoBast MOIIHOCTD, BBIJENIAEMasl HA PE3UCTOPE.

OJIC u BHyTpeHHee CONpPOTHBIICHHE HCTOYHMKA ToKa. 3akoH OMa Juid TNOJHOU
(3aMKHYTOM) 2JeKTpUUecKoil enu. MoITHOCTh UCTOYHMKA TOKa. KopoTkoe 3amMbIkaHue.

KoHnpaeHncarop B Lienu NOoCTOSTHHOTO TOKa.

TexHudyeckne yCTpPONHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CUETUHK IEKTPUUECKON IHEPTHUH.



Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAITPSDKEHUS.

UccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHHUS JJIs PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, ILJIOIIAIA
MOTIEPEYHOT0 CEUEHUS U MaTepHraa.

UccnenoBanue 3aBUCHMOCTH CHJIBI  TOKa OT CONPOTUBIICHHUS TIPH  TOCTOSTHHOM
HaIPsHKEHUU.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHUE rajgbBaHUYECKOIO AJIEMEHTA M OLIEHKa
BHYTPEHHETO COTIPOTHBIICHUS.

Crioco0bI coenMHeHUs UCTOYHUKOB Toka, DJ[C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMeaHHOTO COCTUHEHHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIIEHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMPSDKEHUS IS JIAMITbI HaKaTUBaHUSL.

YBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3zmepenne DJIC 1 BHYTpEHHETO COMMPOTUBIICHHS] ICTOYHUKA TOKA.

Hccnenoanue 3apucumoct 3/1C rabBaHNYECKOI0 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCUMOCTH TMOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckass MNPOBOAUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOIUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCHUMOCTh  COMPOTHUBIIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPUMECHas MPOBOJUMOCTb TMOIYIPOBOJHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DNEeKTpUUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs JUCCOLHUALUSA. DIEKTPOIIU3.
3akonsl Dapanest 114 3IEKTPOJIN3a.

OnekTpuyeckuidi TOK B Tra3ax. (CamMOCTOATENbHBIM M HECAMOCTOSITEIbHBIM pasps.
Paznuynble THIBI caMOCTOSTENbHOTO pa3psaa. Monuus. [lnazma.

Texuuyeckne yCTpOWCTBa U MPAKTUYECKOE TPUMEHEHHUE: Tra3opa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOAHHUKOBBIE MPUOOPHI: IHOJM, TpaH3UCTOp, (poTomuon,
CBETOJIMOJ, TalbBaHMKA, padUHUPOBAHWE MEIW, BBHIIUIABKA QJIIOMHHUS, SJICKTPOHHAs
MUKPOCKOTIHSL.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 2ekTposinza Dapanes.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEeHME IPOBOIUMOCTH METAILIOB U MOJIYIPOBOIHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, npAKMUKyMm.

Habmonenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnegoBanue 3aBUCUMOCTH COMTPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.



Du3uyecKHil MPAKTUKYM.

Crnioco0b1 n3MepeHus PU3NYECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  M3MepeHMH  (usmuecknx BenuuuH. OIeHKa  TpaHMIl
IIOIPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX HM3MEpPEHUM, UCCICIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYUH, MPOBEPKA MPEIIOKEHHBIX THIOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMATUYECKHUX
paznenax «Y4eHUYEeCKUi IKCIEPUMEHT, J1abopaTOpHbIe padOThI, IPAKTUKYM»).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCHEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIbHbIE
puOopsl, IUPpoBas 1adopaTopusl.

Mamemamuka: peiieHne cucteMbl ypaBHeHui. Jluneilinas QyHkuus, mapaboua,
runep6oa, ux rpaduky u cBoiicta. Tpuronomerpuieckre pyHKINUN: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemnoooMeH
KUBBIX  OPraHU3MOB,  TEIUIOBOE  3arpsi3HEHHE  OKpYKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHUE U KaWUISIPHBIE SIBJICHUS B IPUPOJIE, AEKTPUUECKHE SBICHUS B KHUBOM NPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBa,
MOJIIpHasl Macca, MoJIydeHHe HaHOMATepUaloB, TEIIOBbIE CBOMCTBA TBEPABIX TeEJl, KUIKOCTEH U
ra3oB, OJKHJKHE KpHUCTaUIbl, DSJIEKTPUYECKHE CBONCTBA META/UIOB, 3JIEKTPOJIMTUYECKAs
JMCCOLMALUS, FAJIbBAHUKA, SJIEKTPOHHAs! MUKPOCKOIIHSL.

TI'eocpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETpP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABUKEHUH C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET CYXOIro U
KHUJIKOTO TpPEHUS B TEXHMKE, CTATHUECKHUE KOHCTPYKUUHM (KpOHIUTEHH, pemérdaTsie
KOHCTPYKIIMH), UCIIOJIb30BAaHHE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (FHPOCKOI, BOJOMET
U JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, napoBas TypOWHa, OBITOBOH XOJIOJIWJIBHUK,
KOHJMLMOHEP, TEXHOJIOTUM TIOJIYyYEHHUS COBPEMEHHBIX MAaTepualioB, B TOM YHUCIE
HaHOMAaTepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JaMIIbI, HOJIYIPOBOIHUKOBBIE TPHUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasznea 4. DiiekTpoauHamMuKa.

Tema 4. Maznummnoe none.

B3aumopnelicTBue MOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarsutHoe moe.
Bekrop marauTHOM MHAYKUMU. [IpUHIUI Cyniepno3uLy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
WHIYKLNN.

MarsnuTHOe 1oJe NMPOBOJAHUKA C TOKOM (TPSAMOIO IMPOBOJHHUKA, KaTYIIKH M KPYroBOTO
BUTKa). OnBIT Dpcrena.

Cuna AmMniepa, €€ HalpaBJICHUE U MOIYJIb.

Cuna Jlopenna, €€ HampaBleHME M MOAYJb. JIBWKEHME 3apsyKEHHOW YacTUIBl B
OJTHOPOJJHOM MarHuTHOM moJie. PaboTa cuiel Jlopenna.

MarnutHoe noJie B Bemectse. @eppoMarHeTUKy, apa- U JUaMarHeTUKHU.



TexHuueckre yCTpPOWCTBA U TEXHOJOTHYECKUE MPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuToOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpUTEIN
3JIEeMEHTapHbBIX YACTHII.

Jemoncmpayuu.

Kapruna nuHMI WMHIYKOMM MarHMTHOTO TIOJI TIOJIOCOBOTO M TMOJKOBOOOPa3HOTO
MMOCTOSTHHBIX MAarHUTOB.

Kaprtuna nuHM MarHMTHOM WHAYKUIMUA TOJs JUIMHHOTO TPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMO nefCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanme MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCcTB (peppoOMarHeTUKOB.

HccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SBnenue snekTpomMarHuTHOM MHAYKUMU. [loTok Bekropa MarHutHON uMHIyKuMH. DJ(C
WHIYKIUU. 3aKOH 3JeKTpoMarHuTHOW MHAykuun Dapanes. BuxpeBoe 31eKTpUYECKOE TMOJIE.
Toku Dyko.

OJIC MHAYKIMHU B MPOBOHUKE, IBHKYIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymka HMHIYKTHBHOCTM B LENM TMOCTOSIHHOIO TOKa. JSIBieHue
camonHAyKiuu. IJIC caMOUMHIYKIIWH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHuuecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECChl: HWHAYKIMOHHAs II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TE NPU IBUKEHUH B MATHUTHOM T10JI€ 3EMJIN.

emoncmpayuu.

Habmonenue siBjaeHUs 3J€KTPOMAarHUTHOM UHTYKIIHH.

UccnenoBanue 3aBucumoct JDJIC HMHAYKOMHM OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B amOMUHUEBOH (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenoanue 3aBucumoctu J/]C caMOMHAYKUIMH OT CKOPOCTH M3MEHEHHUs CHJIbI TOKA B
LIETIH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Ornpenenenre UHAYKIMHA BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue sBI€HUS CAaMOUHIYKIIUH.

COopka MoAenu 3NEeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanust u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHMSI.

lapmonnueckue  konebanus. KuHemarndeckoe W~ JUHAMHUYECKOE  OIHCAHHE.
DHepreTuyeckoe oOmucaHue (3aKOH COXpaHEHUs  MEXaHW4eCKoW dJHeprum). BwIBOJ



JMHAMUYECKOTO ONHMCAHUS TapMOHMYECKMX KOJeOaHMi M3 HX OHEPreTHYeCKOro U
KMHEMAaTUYECKOTO OIUCAHUSI.

Ammuntyna u ¢asza kosjebanuid. CBsi3b aMIUIMTYABI KOJEOAHUN MCXOJHON BEIMYUHBI C
aMIUTUTYAaMU KoJIeOaHui e€ CKOPOCTH B YyCKOPEHUSI.

[lepuon u yactora kosiebanuii. [lepnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKa. [lepros cBOOOIHBIX KOJIEOAHUN MTPYKMHHOI'O MasiTHUKA.

[lonsTne o 3aryxaromux KojeOaHusix. BeiHyxneHHble KojeOaHus. Pe3oHnaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHust Ha BUJ pE30HAHCHOM KpUBOU. ABTOKOJIEOaHNUS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kadelu,
MY3bIKaIbHBIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoaebaTenbHOro JBUKEHHUSL.

Habnroienne He3aBUCHMOCTH MepHoJia MaJIbIX KOJIEOAaHUH I'py3a Ha HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHu
OT COMPOTHUBIICHUS.

UccnenoBanue kone0aHUl Tpy3a HA MAcCHBHOM MpPYXHHE C Iedbio (OPMHUPOBAHUS
Ipe/ICTaBIeHU 00 UealbHON MOJIENN PYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB JABUKEHUS TeJa B X0J1e KoJIeOaHHM Ha yIIpyroM MojBece.

W3ydeHnue nBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY bl 3aTyXaIOMIMX KOJIeOaHUH.

HccnenoBanue BEIHYKJICHHBIX KOJICOaHUH.

Tema 2. dnekmpomazHummuole Koedanu.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
kojebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsdja KOHAEHCATOpa C
aMIUIUTYION CHJIBI TOKA B KOJIeOATEIILHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 9JIeKTPOMarHuTHble KoyieOaHWs. BbIHYyXIEHHBIE 3JIEKTPOMArHUTHbBIC
KoJieOaHusl.

[lepemennblii TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYAHOE M JCHCTBYIOIIECE
3HAYEHHUE CHJIbI TOKA M HAMpPsKEHUS IPU pa3NuvyHON (opMe 3aBUCMOCTH IEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHycouabHbIN TepeMEHHbIN TOK. Pe3ucTop, KOHIAEHCcaTOp M KaTyllKa WHAYKTUBHOCTH
B LIETIM CUHYCOMJIAIbHOTO NIEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsbKeHUH.

Wneanvubiii Tpanchopmatop. [IpousBoacTso, nepenada U moTpedlieHUE AIIEKTPUUYECKON
SHEpPruMu.

OKOJIOTUYECKHE PHUCKH IIPU INPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa MCHob30BaHus
JIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKUE TIIPOLIECCHI: DJIEKTPUYECKUM 3BOHOK,
reHEepaTop NEPEMEHHOIO TOKA, JIMHUU JIEKTpOIIepeiad.

Jemoncmpayuu.

CB0060AHBIE NIEKTPOMArHUTHBIE KOJIeOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOaHUN OT MHIYKTUBHOCTH M EMKOCTH KOHTYpA.

OcumsuiorpaMMbl 3J1€KTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroMMX MEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 31eKTpOMarHUTHOTO T€HEpaTopa.



BrIHyXIeHHBIE CHHYCOUIAIbHbIE KOJIEOaHMUS.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIM [IEPEMEHHOTO TOKA.

Pe3oHaHc npu 1ociieJ0BaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM WHAYKTUBHOCTU U
KOHJIEHCATOpa.

YCTpOHCTBO M IPUHIIUII JSHCTBHSI TpaHCHOpMATOpa.

Monenb IMHUY 3JIEKTPOIepelauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzydenne tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYILIKY U PE3UCTOP.

Habmntoienue 31ekTpoMarHuTHOrO pe3oHaHca.

WccnenoBanue paboThl HICTOUHHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHSI MX paclpocTpaHeHus. [lomepedynble W HpoAoJIbHBIE
BoJHBI. [lepuoa, ckopocTh pacnpocTpaHeHus: U JUIMHA BOJHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpa)keHHe, IpeJoMIIeHUE, NHTepepeHIUs U TUdpaKIus.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIlymoBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHbIE BOJHBI. YCJIOBHS M3IydeHHUS SJEKTPOMArHUTHBIX BOJIH. B3anMHas
OpHEHTAIIMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMAarHUTHBIX BOJH: OTpPaXeHUE, MPEeJIOMIICHHE, MOoJIIpU3alus,
uHTepdepeHus U udpaxus.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHKIBI pagroCBs3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckne yCTpOWCTBa M NPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paguonpHEMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meup, ymbpTpa3BykoBas
JUArHOCTHKA B TEXHUKE U MEIULMHE.

emoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHUK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHHH.

Habmonenue orpaxkeHus U IpeaoMIIeHUSI MEXaHUYEeCKUX BOJIH.

Habmonenue untepdepeHnu u quppakiui MEXaHHUYEeCKUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IPUMEHEHHE.

Habmionenue cBSI3M T'POMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHuH.

HccnenoBanue  CBOWMCTB — AJIEKTPOMATHUTHBIX — BOJIH:  OTPa)K€HUE, MPEJIOMIICHHE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

OOHapyxeHne HH(PAKPACHOTO U YIbTPa(UOIETOBOTO U3TydSHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

N3ydeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OJAHOPOIHOM cpene. Jlyy cBera. TodeuHbI
HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune n300pa’keHHI B IMJIOCKOM
3epkasie. Cepuueckue 3epkaia.



[Ipenomnenne cBera. 3aKkOHBI MPEJIOMIICHHS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomwiieHns. OTHOCHUTENbHBIN MOKa3aTenb mpenomieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOILIEHHUE JUIMH BOJH IIPU NEPEX0JI€ MOHOXPOMATHYECKOIO CBETA 4Yepe3 IpaHUlly pasfelia
JBYX ONITUYECKUX CPEN.

Xon myueii B mpusme. ucnepens ceera. CinoxkHbIi coctaB 6enoro csera. L{Ber.

[Tonnoe BHyTpeHHEE OoTpakeHHe. [IpenenbHbIN yroJl OJHOIO BHYTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromue JHH3BL. ToHKass mmH3a. DOKYCHOE pACCTOSHUE U
ONITUYECKasi CHUJIa TOHKOM JMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHHS TOHKOHM CepuuecKon
JIMH3bI OT €€ F€OMETPUH U OTHOCUTEJILHOTO MOKa3aTessl IPeIoMIICHUSI.

@opMyIia TOHKOU JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30H.

Xoa Jtyya, IPOLIEAIET0 JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIJaBHOM ONTHYECKON OCH.
[TocTpoenne n3o0pakeHU TOYKK U OTpE3Ka MPSIMON B COOMPAIOIINX U PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpematomas cnocoOHocTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas omntuka. WHrepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOMIOJIEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEPPEPEHIMOHHONW KapTUHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprmMeps! kitaccuyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHUSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuyeckne ycTpoHCTBA M TEXHOJOTMUYECKHE TPOLECCH: OYKH, JIyNa, MEPUCKOIL,
¢doToanmapar, MHKPOCKON, MPOEKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npenoMieHus CBETa.

Ha6nrogenue momHOro BHYTPEHHETO OTpaykeHus. Moellb CBETOBO/1A.

HccnenoBanue xo1a CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue narepdepeHImu ceera.

Habmonenue 11BeTOB TOHKUX MIEHOK.

Ha6mronenue qudpaknum cBera.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiuinoHHOTO CrieKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonspusanuu cBera.

[IpuMeHeHne noassporuI0B i U3YyUEHUSI MEXaHUUECKUX HAPSHKEHU.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHS OT BellecTBa (Ha MpUMeEpe KHUIKUX
JUH3).

N3mepeHne poKyCHOTO pacCTOSTHUS pacCeUBaIOIIUX JIMH3.

ITomy4yeHne n300paXkeHus B CUCTEME U3 INIOCKOTO 3epKaja U JINH3BI.

[Tomy4yeHue n300paXkeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Habnronenue nudpakunu, HHTEpPEpeHIINH U MOJSPU3ALUU CBETA.

W3ydeHne nossipusannu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenue nuTephepeHIny Ja3epHOro U3IYYEeHUs Ha IBYX LIEIIsX.

Habmonenue nucnepcuu.



Habmonenue u ccnenoBanne AUPPaKIHOHHOTO CIIEKTpA.

H3mepenue 1iHbI CBETOBOM BOJIHBI.

[Tomy4yeHue criekTpa U3Ty4eHHs CBETOIMO/a IIPH OMOIIHU TU(PAKIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI clIenMAJILHON TEOPHUHM OTHOCHTEJILHOCTH.

I'paHuibl MPUMEHMMOCTH KJIACCMYECKOM MeXaHMKHU. IlocTymarsl crienMalbHOM TEOpUHU
OTHOCUTEJIHOCTH.

[IpoctpancrBeHHO-BpeMeHHON  uHTepBan.  [IpeoOpasoBanus  JlopeHua.  Ycinosue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM U COKpalICHHE
JUTHHBI.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENITUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3aps>KEHHBIX YaCTHII.

Y4eHnueckui IKCIEPUMEHT, 1a00paTOpHbIe pabOThHI, MPAKTUKYM.

Onpenenenre UMIyiabca U SHEPIUM PEJIATUBUCTCKUX yacThll (o QoTtorpadusm TpekoB
3apsOKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pazgea 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHo-6071H0801 0yaiu3m.

PaBHOBecHOE TemioBOE wW3NMydeHHE (M3IydeHHEe aOCOMIOTHO YEpPHOTO Tena). 3aKoH
cmemenus: Buna. ['unoresa I[1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITHC (OTOHA.

®ororddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢poTorddexra. YpaBHeHHe DifHIITEHHA
st potorddexra. «KpacHas rpanuiay dhotodrddexra.

JlaBneHue cBera (B YacTHOCTH, IaBJICHME CBeTa Ha aOCOJIIOTHO TMOTJIOMIAIOUIYI0 U
a0COJIIOTHO OoTpakarolyto moBepxHocTh). OnbiTel [1. H. JIeOenena.

BonnoBeie cBolicTBa wactull. Bosubel ae bpoitns. JlnnHa BoiHbl ne bpoitns u pazmepsl
00JlacTH  JIOKaJW3alMKM  JBWKYIIEHCs  4acTuilbl.  KopmycKynasipHO-BOJTHOBOW  JTyaJIU3M.
Judpakuus 3JeKTPOHOB Ha KpUCTaJIax.

Crnenunduka usmepenuii B Mukpomupe. CooTHoOIIEHUST HeonpenenéHHocten [ eiizenbepra.

Texuuueckne ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
(boTOIaTUUK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOIUO/I.

emoncmpayuu.

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

HccnenoBanue 3aBUCMMOCTH COIIPOTHUBIIEHUS TOJYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuii 3xkcnepumenm, nadvopamopusvie padomul, RPAKMUKYM.

Uccnenosanue doropesucropa.

N3mepenue nocrosHuo# [Tnanka Ha ocHoBe uccienoBanus hotospdexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO OT HAIIPSHKEHMUSI.

Tema 2. @usuka amoma.

OnbITHI IO UCCNEAOBaHUIO CTpOeHUs aToMa. [Tmanerapuas moaens atoma Pesepdopaa.

IToctynatsl bopa. M3nydenue u noriouieHne (GOTOHOB MPHU MEPEXOJe aToMa ¢ OJHOTO
YPOBHSI SHEPTUU Ha JAPYTOu.

Bunpl ciektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJI0po/Ja.

CrioHTaHHOE M BBIHYXKICHHOE U3ITydeHHe cBeTa. Jlasep.

TexHuuecknue yCTpOMCTBA M TEXHOJOTMYECKHWE MPOLECCHl: CHEKTPaIbHBIM aHaIM3
(ciekTpockoM), Ta3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopra.



Habnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBUE CUETYMKA HOHUZUPYIOIIUX YACTHULL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npakmuxym.

Habmoienne TMHEHYaToro CreKTpa.

HccenenoBanue criekTpa pa3peXEeHHOI0 aTOMapHOIr0 BOJOPOJA UM M3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Duzuka amommnozo A0pa u 31eMeHMAaAPHBLIX YacCmuy,.

Hyxnonnast mozgens sanpa ['eiizendepra—Banenko. 3apsia sapa. MaccoBoe 4mciio sipa.
H3oTomnsl.

PagnoaxktuBHOCTE. Anb(a-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
H3JIy4CHHE.

3aKkoH paJuMOaKTUBHOrO pacnajga. PanuoaktuBHble H30TONBI B mpupojse. CBoiicTBa
MOHU3UPYIOLIETO U3JIydeHUs. BiausHue paiOaKTUBHOCTH Ha KUBBIEC OpraHU3Mbl. ECTECTBEHHBIN
¢don uznmyuenus. [Jozumerpus.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sizipa.

Anepusle peakuuu. Jlenenne wu cunHte3 snep. SAnepHsie peaktopbl. IIpoGiemsl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJOTMYECKHE AaCIEKThl Pa3BUTHUS  SAJIEPHOMN
SHEPIeTHKHU.

MeToas! perucTpaluy U UCCIEA0BAHUS JIIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. bapnoHbl, ME30HBI U JIENTOHBI. [IpenacraBienue o
CrangaptHoit Moaenu. KBapk-riIt0oHHas MOJENb aIpOHOB.

®wusuka 3a npenenamMu CtanaapTHOM Moienu. TéMHas MaTepusi U TEMHAs! SHEPT UL

EnuncTBO (hr3mveckoit KapTHHBI MHpA.

TexHuyeckre yCTpoOMCTBa M TEXHOJOTUYECKUE TPOIIECCHI: T03UMETP, kKamepa BuiibcoHa,
SJIEPHBIA  peakTop, TEPMOSIEPHBIN peakTop, aToMmMHass OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomaol, RPAKMuUKym.

HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hoHA ¢ UCHOIB30BAHUEM J03UMETpA.

N3ydenue normnomieHus: 6eTa-4acTull aTFOMUHHEM.

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U ACTPOPUUKH.

Otanbl  pa3BUTHS  acTpoHomuu. [lpukinagHoe H  MHPOBO33PEHYECKOE  3HAUCHHUE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU Ui OOBSICHEHHS] MIPUPOIBI KOCMHYECKUX
00BEKTOB.

Meroasl acTpoHOMHYECKUX HccieqoBaHU. COBpPEMEHHBIE ONTUYECKHE TEJIECKOIIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUSL.

Bun 3B€3anoro He6a. Co3Be3aus, spKue 3BE3/bl, INIAHETHI, UX BUTUMOE JTBUKCHHE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. MicTounuk 3Heprun CosHia v 3BE37.

3BE3/1bI, HMX OCHOBHBIE XapaKTEpUCTHKU. Jluarpamma «CHEKTpajbHBIM Kilacc —
CBETUMOCTBY. 3BE3/IbI TVIABHOM NOCJIE0BATEIBLHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3] TIVIABHOM  IIOCJIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbBIE
MIPECTABICHMSI O IPOMCXO0KAEHUH U 3BoMoLUK CoJHIA U 3BE3]. OTallbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hama I'anaktuka. [lonoxxenue u neukenne Connua B ['anaktuke. Tumnsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbousbmioro B3peiBa. PennkroBoe usinydyeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6aemMbl aCTpOHOMUU.

Yuenuueckue naoniooenus.



HabGmiomenuss  3BE3mHOTO HebOa  HEBOOPYKEHHBIM  TJAa30M € HCIOJIB30BAHHEM
KOMIBIOTEPHBIX NPUJIOKEHUH JUIS  OINpeleseHUs] TMOJOXEHUS HeOSCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE co3Be3/11si CeBEpHOro MOJIyLIapus U ApKue 3BE3/bI.

Habnronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOIUICHUH.

Du3uyecKHil MPAKTUKYM.

Crioco0b1 n3mMepeHus: GU3NIECKUX BEIWYHH C MCIIOJIF30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEpPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  WM3MepeHui  (usmueckux BenmuunH. OIEHKa  TpaHMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUM, UCCICIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYUH, MPOBEPKA MPEIIOKEHHBIX THIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
paznenax « Y4eHUYEeCKUi 3KCIIEPUMEHT, JIabopaTOpHbIEe PadOThI, MPAKTHUKYM»).

O06o0maronee noBTOpeHMe.

O6oOmmenne ©  CUCTEMATH3alMs  COJEpXKaHUS — pa3lielioB  Kypca «MexaHHKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJIEKTpoauHamuKay, «KoyneGaHus U BOJHBIY,
«OCHOBBI CIIENIMAIIBHOW TEOPUU OTHOCHUTEIBbHOCTHY», «KBaHTOBas ¢u3uka», «DIEMEHTHI
ACTPOHOMHUHU U aCTPOPHUIUKI.

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKOM cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTMHE MMHpaA, 3HAYEHUE ONMCATEIBHOW, CHCTEMAaTHU3UPYIOLIEH,
00BSACHUTENBHON U IPOrHOCTHYECKON (PyHKIUIM (pu3nUeckoi Teopuu, poib HU3NUECKON TEOpUHr
B (hOpMUPOBAHUH TIPEACTABICHUN O (PU3NYECKON KapTUHE MHUpPa, MECTO (PU3UUECKON KapTHHBI
MHpa B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUN O PUPOJIE.

Me:knpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriay0iaéHHOTO ypoBHs B 11 Kiacce OCyIIECTBISETCS ¢ YUETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UZYYEHUEM MEMO008 HAYYHO20 NO3ZHAHUS:
SBJICHUE, Hay4dHbId (akT, rumnore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJIECHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHNUE, MOJEIIb, U3MEPEHHUE, IOTPEIIHOCTH U3MEPEHHM, U3MEPUTEIIbHbBIE
puOopHI, G POBast J1adbopaToOPHs.

Mamemamuka: peuieHre cUCTeMbl ypaBHeHHH. Tpuronomerpuueckue QyHKIUHU: CUHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIAECTBO. Bekropsl M HX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKeHHE BEKTOpoB. [Ipou3BojaHBIE 37eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmogo6us TpeyroabHUKOB, OIPEeICHNE TUIOMIAIU TUNIOCKUX (puryp u oobpéma te.

Buonozus: snexktpudeckue SIBICHUS B KUBOW MPUPOIE, KoJieOaTeIbHBIE JBIKEHUS B
KUBOW  MPUPOJE,  DKOJOTMYECKME  PUCKM  TpPU  IPOU3BOACTBE  DIIEKTPOIHEPTHH,
AJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl, YIbTPa3ByKOBas JUarHOCTUKa B
MEJIMLIUHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumua: CTpo€HHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPABIX TeT,
MEXaHHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

TI'eozpaghua: MarHuTHBIE TONIOCAa 3€MIIM, 3aJI€KW MAarHUTHBIX PyH, GoTOChEMKA 3eMHON
MOBEPXHOCTH, cericmorpad.

Texnonozua. NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, JIEKTPOABUTaTENb
SlkoOm, TreHepaTop TMEPEeMEHHOTO TOKa, WHIYKIMOHHAs Ie€4b, JIMHUU dJEeKTpolepenad,
ANIEKTPOJBUraTeNlb, pajnap, paauONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
yJIbTPa3BYKOBasl JIMarHOCTMKAa B TEXHHUKE, MPOCKIMOHHBIM anmapar, BOJOKOHHAs OITHKAa,
coJiHeyHas 6atapesi, CIyTHUKOBbIE PUEMHHUKH, SJepHasi JHEPreTHKa U HKOJOTHYECKUE aCIEeKThI
€€ pa3BUTHSL.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHs ydeOHOro mpeamera «Du3nkay IOJIKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIWid, MO3UTHBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacimmpeHne XU3HEHHOTO OIBbITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PeaH3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON NESITEIHbHOCTH, B TOM YUCIIC B YACTH:
rPakAaHCKOr0 BOCIIUTAHMSA:
C(OPMHUPOBAHHOCTD TPAXKITAHCKON TO3HUIIUN O00YJarOmerocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIECTBa;
NPUHATHE TPATUIMOHHBIX  OOIIEUENTOBEYECKUX TI'YMAHHCTHYECKUX M JEeMOKPATHYECKHX
IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpecax TpaKIaHCKOTO OOIIEeCcTBa,
Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEILHON OpraHU3alnu;
YMEHHE B3aMMOJICHCTBOBATH C COIMATHHBIMU HHCTUTYTAMH B COOTBETCTBHHU C X (DYHKIHSIMHU H
Ha3HAYCHHUEM;
TOTOBHOCTh K T'YMAHUTApPHOU U BOJIOHTEPCKON JIEATEIBbHOCTH.
NAaTPHOTHYECKOT0 BOCIIUTAHUS:
c(OpPMUPOBAHHOCTH POCCUMCKON I'PakIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K rOCyJapCTBEHHBIM CHMBOJIaM, JIOCTH)KEHUSAM POCCUHCKUX YYEHBIX B
o06sacTu (UK U TEXHHKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
Cc(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, ITUYECKOI0 TIOBEJICHNUS;
CIOCOOHOCTh OLICHMBATh CUTYALMI0 U TPUHMMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCJIE B JESITEIBHOCTH YUEHOTO;
0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYyAyILEro.
3CTETHYECKOr0 BOCIINTAHUS |
JCTETUYECKOE OTHOIICHHWE K MHpY, BKJIOYAs AICTETUKY HAyYHOIO TBOPYECTBA, MPHCYILErO
(hu3UYeCcKOil HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:
UHTEpEC K pasjInyHbIM cepaM NpopecCHOHATbHON AEATENIbHOCTH, B TOM UYHUCIIE CBA3AHHBIM C
¢U3MKON M TEXHUKOW, YMEHME COBEpIlaTh OCO3HAaHHBIM BbIOOp Oyaymiell npodeccun u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE I1J1aHBI;
TOTOBHOCTh MU CIIOCOOHOCTH K 0O0pa3oBaHWI0O M caMOOOpa3oBaHMIO B oOnacTh (pU3MKK Ha
IPOTSHKEHUH BCEH JKU3HU.
IKO0JI0THYECKOr0 BOCIIUTAHUS:
C(OPMHUPOBAHHOCTh  SKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHHE TIJ00AJBHOIO  Xapakrepa
HKOJIOTUYECKUX MTPOOIIeM;
IUTAHUPOBAHUE U OCYLIECTBICHHME JEWCTBUH B OKPYKAIOLIEH cpele Ha OCHOBE 3HaHMsS Lieien
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUYECTBA;
pacuIMpeHue OIbITa JEATETbHOCTH SKOJIOTHYECKOM HalpaBIEHHOCTH Ha OCHOBE MMEIOIUXCS
3HaHUH 1o QU3MKe.
LHEHHOCTH HAYYHOI'0 MO3HAHMS:
C(OPMHUPOBAHHOCTE MHUPOBO33PEHHs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢u3nveckoil HayKH;
OCO3HAHME LEHHOCTH HAyYHOH JesITeIbHOCTH, T'OTOBHOCTb B IpOIECCE H3YyYeHHsS (PHU3UKU
OCYIIECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHAUBHUIYAIbHO U B TPYIIIIE.



METANPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble oruyeckue a1eicTBus:

CaMOCTOSITENIBHO  (DOPMYITUPOBATh H  aKTyaIM3WpOBaTh MpoOieMy, paccMaTpuBaTth €&
BCECTOPOHHE;

OTIPENIETIATh LEH JACSITeIIbHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHUKEHUS,

BBISBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEYUS B PaCCMATPUBAEMBIX (PU3NUYECKUX SIBJICHUSAX;
pa3pabaTeiBaTh IIaH PEIICHUS MPOOJIEMBI ¢ Y4€TOM aHalu3a MMCIOIIUXCS MaTepPHAIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIICHUBATH
PHUCKH MOCTEACTBUMN JIEATEIHHOCTH,

KOODJAMHUPOBATh U  BBIMOJHATH PpabOTy B  YCIOBHUSX PEAIbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBare/ibCKue A1eiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU ¥ METOJIaMU (PH3UIECKON HAYKH;
BJIQJIETh HaBBIKAMHU y4eOHO-UCCIIEIOBATEILCKOM M MPOEKTHON JEATETHFHOCTH B 00J1aCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS 3ajad
(DMBUYIECKOTO COICpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO0B IMO3HAHWS;

BIIQJIETh BHJIAMH JEATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €ro WHTEPIpPETaINH,
npeoOpa3oBaHUI0 W TMPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX CHTYyallUsX, B TOM YHCIE TPHU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (PU3UKH;

BBISABJISITH [IPUYMHHO-CIICICTBEHHBIE CBSI3U M AKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUIaTh TUIOTE3Y €€
peuieHus, Hax0AUTh APIrYMEHTHI JUIsl 1O0Ka3aTeIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh MapaMeTpbl
Y KPUTEPUU PELICHMUS;

AQHAJIM3UPOBATh IMOJIYYCHHBIE B XOJ€ PEIICHHUs 33a4d pe3yJIbTaThl, KPUTUUYECKH OLICHUBATh UX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENIbHOU [1EATEIBHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIBHBIE TOAXOAbl U PEILICHMUS;

CTaBUTH MPOOJIEMBbI U 3a]1a4Uu, IOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:

BIIIETh HaBBIKAMH IOJTy4eHHUs UHPOpMaHK (GU3NIECKOTO COACPIKAHMS U3 UCTOUYHMUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbHO OCYLIECTBIISATh IMOWCK, AHAJIU3, CUCTEMATU3alUI0 U HUHTEPIPETALNIO
nH(MOPMAaLIUU PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

MCIOJIb30BaTh CPEACTBa WH(DOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B pPEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/ad c coOItofeHueM TpeboBaHU
APrOHOMUKH, TEXHUKU OE30MACHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX U ITUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCTHI (DM3MUECKOTO COJEPKaHUs B Pa3IMUHBIX (hopmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMallUM W LENEBOM ayAuTOPHH, BBIOMpas ONTHUMANbHYIO (OpPMY TMpEICTaBICHUS U
BHU3yaJIU3alUu.

KoMMmyHnKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

OCYILIECTBIATH OOIIeHNE Ha YpOKaxX (U3UKH U BO BHEYPOUHOU NESATENHHOCTH,



pacmno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlM U CMSATYATh KOH(QIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIb30BaTh IPEUMYIIIECTBA KOMAH/HON ¥ HHIUBUYyATbHON PabOTHI;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JACUCTBHHA ¢ Y4€TOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MIPUHUMATD 1IEJIM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUS 110
€€ JOCTH)KCHMIO: COCTaBJIATh IUIAH JEWCTBUHM, pACHPENENATh pPOJU € Y4ETOM MHEHUU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLICHMBATh KAyeCTBO CBOETO BKJIaJa M KaXJOrO0 y4yaCTHHMKAa KOMaHJbl B OOIIMN pe3ynbTar IO
pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTh HOBBIE TIPOEKTHI, OIICHUBATh WJEU C TMO3HWIMH HOBU3HBI, OPUTHHAIHLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPAaTErMYECKOE MOBEIECHUE B PA3JIUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHbIe yHUBepPcaibHbIe YUueOHbIE 1eliCTBUA

Camoopranu3anus:

CaMOCTOSITEJIBHO OCYILECTBJISATh MO3HABaTENIbHYIO JAEATEIbHOCTh B oOOnactu (pu3nku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTaBJATh IUIAaH pEIIEHUS pPACYETHBIX M KAuyeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTECHU;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JeNaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTb Ha ceOsS OTBETCTBEHHOCTh 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh ()OPMHPOBAHUIO W TPOSIBICHUIO SPYIUIIMA B 00JacTH (PU3WKH, TOCTOSIHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh HaBBIKAMHU MO3HABATEJIBbHON pedaeKcuu Kak OCO3HAHHS COBEPIIAEMBbIX ACUCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

MCIO0JIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYalluu, BEIOOpa BEpHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX IPU aHATHU3E PE3yJIbTaTOB ASITEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B mnporecce noctmxeHUs JTMYHOCTHBIX PE3yAbTATOB OCBOEHHUS MPOTpaMMBbI MO (U3HMKE s
YPOBHsI CpeJHero obmiero oopa3oBaHus y oOy4yarolUXcs COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, IPeAnoaraiomuii chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHMMAaTh CBOE S3MOIMOHAIBHOE COCTOSIHHUE,
BUJIETh HAMpPaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;
CaMOPETyJIMPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBE/ICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLMOHAIBLHBIM U3MEHEHUSM U TPOSBIISTH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIINH, BKIIIOUAIOIIEH CTPEMIIEHUE K TOCTHXKEHUIO LIETTU U YCIEXY, ONTUMHU3M,
WHULIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXO/ISI U3 CBOMX BO3MOKHOCTEH;



OMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh IOHMMAaTh S3MOIMOHAIBHOE COCTOSIHUE —JAPYIHX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPaMBAaTh OTHOLICHUS C JAPYTHMHU
JIOAbMH, 3a00THTHCS, IPOSBIISTH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

I[NPEJAMETHBIE PE3VYJIbTATDBI

K koHy oOyuenus B 10 knacce nipeiMeTHbIE pe3yabTaTbl Ha YriayOJIEHHOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIUXCS YMEHU:

MMOHUMATh POJIb (PU3UKHU B SKOHOMHUUYECKOU, TEXHOJIOTHUECKOM, SKOJIOTHUECKOM, COMaIbHON U
ATUYECKON cdepax NesTeNIbHOCTH YeJOBEeKa, pojib U MECTO (PM3WKH B COBPEMEHHOU HaydyHOU
KapTUHE MHpa, 3HAUEHUE OIUCATENIbHOM, CHCTeMaTU3Upyolleld, OOBSICHUTENbHON U
MIPOrHOCTUYECKOW (QYHKIMHA (PU3MUECKON TEOpUM — MEXaHWKH, MOJIEKYJISIpHOM (U3MKU U
TEPMOJIMHAMUKH, poJib (hr3nueckoil Teopuu B (HOPMUPOBAHUU MPEJCTABICHUN O (PU3MUECKON
KapTHUHE MHpA;

pasnuyarh YCIOBUS MPUMEHMMOCTH Mojeneld (U3MYecKuxX Tel M IPOLEcCOoB (SBICHMM):
WHEepLMalbHas cucTtemMa oTcuéra, aOCoNIOTHO TBEpPAOE TEJIO0, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JIBW)KEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO yrhpyras Jedopmanus,
abCOIIOTHO ympyroe M aOCOJIIOTHO HEYNPYroe CTOJKHOBEHHS, MOJIENM Trasa, >KMIKOCTH U
TBEPAOro (KPUCTAIIIMYECKOrO) Teja, WJealbHBIM Tra3, TOUYEYHBIH 3apsia, OJHOPOIHOE
AIIEKTPUYECKOE TOJIE;

paznuuaTh YCJIOBHS (TpaHMIBI, 00JACTH) MPUMEHUMOCTH (PHU3UYECKUX 3aKOHOB, MOHUMATH
BceoOmui xapakrep (QyHAaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh HMCIIOJIb30BAHMS YaCTHBIX
3aKOHOB;

aHATM3UPOBaTh U OOBSCHATH MEXAaHHMYECKHUE IPOLECCHl U SBJIECHUS, HCIOJIB3YS OCHOBHBIE
MIOJIOKEHUSI U 3aKOHBI MEXAHMKHM (OTHOCUTEIIBHOCTh MEXAHWYECKOIO IBHMKEHUS, (HOpPMYIIbI
KWHEMaTUKH PAaBHOYCKOPEHHOTO JBMJKEHMs, NpeoOpa3oBaHus lammies s CKOPOCTH U
IepeMeIeHus, 3aKoHbl HbIOTOHA, NMPUHIMI OTHOCHUTEIbHOCTH ['aymmnes, 3aKOH BCEMHUPHOTO
TATOTEHMSI, 3aKOHBl COXPAHEHMs MMITYIbCa U MEXaHMUYECKOH 3HEepruM, CBsA3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYECKOM DSHEpruM, YCIOBUS paBHOBECUS TBEPIOro Teja), MpPU ITOM
UCII0JIb30BATh MAaTEMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3blBaThb YCJIOBMSI INPUMEHUMOCTHU
(Gu3nyeckux 3aKOHOB: IpeoOpazoBaHMi ['anuies, BTOPOro M TpeTbero 3akoHOB HbroToHa,
3aKOHOB COXPAaHEHUS UMITyJIbCa U MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOI'O TATOTCHUS;
aHATM3UPOBATh U OOBACHATH TEIUIOBBIE IPOLIECCHI U SIBIEHUS, UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS
MKT u 3aK0HBI MOJIEKYJISIPHOM (PU3MKM U TEPMOJMHAMMKH (CBSA3b JABJICHUS UIEaIbHOIO I'a3a co
CpEIHEN KMHETHUYECKON 3HEPIuel TEIUIOBOTO JBW)KEHMS U KOHLICHTPALMEW €ro MOJIEKYJ, CBS3b
TEMIIEpaTypbl BELIECTBA CO CPEIHEN KMHETUYECKON SHEPTUel TEIUIOBOIO IBMKEHUS €ro 4acTHl,
CBS3b JIABJICHUS MJICAIBHOIO I'a3a ¢ KOHLUEHTPALUEHd MOJIEKYN U €ro TEMIEPAaTypol, ypaBHEHUE
MenneneeBa—Kitanelipona, nepBblii 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPaHEHUS DSHEPrUM B
TEIUIOBBIX Ipoleccax), IpU 3TOM HCHOJIb30BaTh MaTeMaTHUECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBMs IPUMEHUMOCTH ypaBHeHUs MeHeneesa—KilaneiipoHa;

aHATM3UPOBATh U OOBACHATH SJIEKTPUUECKUE SIBJICHUS, HCIOJIb3Ysl OCHOBHBIE IOJIOKEHUS U
3aKOHBI DJIEKTPOJAMHAMHMKHM (3aKOH COXpaHEHMs OJIIEKTPUYECKOro 3apsna, 3akoH Kymona,
MOTEHIIMATIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, IPUHLIUI CYIEPIIO3ULIUN IIEKTPUUECKUX TIOJIEH,
IIPY 3TOM yKas3blBas YCIOBMs NPUMEHMMOCTH 3akoHa KynoHa, a TakKe NPaKTHYECKU BaXKHbIE
COOTHOILIEHUS: 3aKOHbI OMa I ydacTKa LIENH W JUIsl 3aMKHYTOW 2JIEKTPUUYECKOM LENH, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroda, 3akonst @apazes A1 37€KTpoIin3a);

ONMUCHIBATH (PU3MUECKHE MPOLIECCHl U SBJICHUS, UCIOJb3ysl BEITUUYMUHBL: TIepeMeleHHEe, CKOPOCTb,
YCKOpPEHHUE, UMITYJIbC T€Jda U CHCTEMBI TE€J, CHJIA, MOMEHT CHUJbI, JaBJICHHUE, NMOTEHIMAIbHAsS
SHEPrus, KHHETUYECKasi SHEPIHsl, MeXaHu4yeckas YHeprus, padboTa CUJIbl, EHTPOCTPEMUTELHOE



YCKOPEHHE, CHJIA TSHKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHHUS, MOLITHOCTh, SHEPTUsl B3aUMOICHCTBUS
Tena ¢ 3eMiéil BOIM3M €€ OBEPXHOCTH, SHEPTUs YIPYroi negopmanuu npy>KUHbI, KOJHYECTBO
TEIUIOTHI, a0CONIOTHAs TeMIleparypa Tena, paboTa B TEPMOIUHAMHUKE, BHYTPCHHSS DHEPTHUS
UJICaTbHOTO OJTHOATOMHOTO Ta3a, padoTa UeaIbHOTO T'a3a, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa,
KII/I naeanbHOro TENJIOBOTO JBUIATEIIS; DJIEKTPUUECKOE T0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO
MoJIsl, HANpsHKEHHOCTHh TOJISI TOYEYHOTO 3apsfia WM 3apsDKEHHOro Iapa B BakyymMe M B
TUDJICKTPUKE,  TMOTEHIMAT  DJIGKTPOCTATUYECKOTO  TMOJs,  Pa3HOCTh  IOTEHIMAJIOB,
AJNIEKTPOJIBIKYIIAsl CUJIA, CUJIa TOKA, HANpsDKEHHE, MOIIHOCTb TOKA, dJIEKTpUYEcKass EMKOCTh
MIJIOCKOTO KOHJIEHCATOPa, COMPOTUBJICHUE yYacTKa IIEMU C MMOCIEI0BATEIIbHBIM U MapauieIbHbIM
COCIMHEHUEM PE3UCTOPOB, FHEPTHUS FIEKTPUUECKOTO TOJISI KOHJIEHCATOPA;

OOBSCHATL OCOOCHHOCTH TMPOTCKaHWS (PU3UYECKUX SIBICHHIA: MEXaHHUYECKOE JIBIDKEHUE,
TEIUIOBOE JIBIDKCHHME YACTHI[ BEIIECTBAa, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBHKECHHE,
mubdy3us, ucnapeHue, KUINEHUE W  KOHJEHCAlMs, IUIABJICHHUE W  KPUCTAJUTH3alIUs,
HaIpaBJIEHHOCTh TEIJIONEPeauyr, JJICKTPU3AUS TeJ, 3KBUIOTEHIIMATBLHOCTh MMOBEPXHOCTHU
3apsKEHHOTO MPOBOIHUKA,;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHUCHMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYyrol ¢
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUN, TMPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh
pe3ynbTaThl TMOJMYYECHHON 3aBUCHMOCTH (DM3MYECKUX BEJIMYMH B BHJE TpapuKoB C y4ETOM
a0COJTIOTHBIX TIOTPENTHOCTEN U3MEPEHHM, JIENaTh BHIBOJIBI 10 PE3YJIbTaTaM HCCIICIOBAHNS,
MPOBOJIUTh KOCBEHHBIE M3MEPEHUST (M3MUECKUX BEJIWYWH, MPU STOM BBIOMpATh ONTUMAJIbHBIN
METOJT W3MEpPEHHs], OIICHHBATh AOCOJIOTHBIE W OTHOCHTENIbHBIE MOTPEIIHOCTH TMPSMBIX H
KOCBEHHBIX U3MEPEHHUI;

MPOBOJIUTHh OMBITHI TIO TPOBEPKE TMPEIIOKEHHONW THUIOTE3bl: ITUTAHUPOBATH AKCIIEPUMEHT,
coOuparh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHaJIU3UPOBATh MOJTYYECHHBIE Pe3ylbTaThl U JAEaTh
BBIBO/JI O CTaTyce NPEJI0KEHHON TUIIOTE3B;

coOmo1aTh TpaBuia 0€30MacHOTO TpyAa MPH MPOBEICHUU MCCICIOBAHUNA B paMKax yudeOHOTO
SKCIEPUMEHTa, NPAKTHKyMa M Y4eOHO-HCCIEeIOBATENIbCKOW U MPOEKTHOM JIeATENbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemaTh pacuy€THBIC 3a/1a4d C SIBHO 3aJaHHOW M HESBHO 3aJaHHOW (M3MUYECKOW MOJIebIo: Ha
OCHOBAaHUHM aHallM3a YCJIOBHS OOOCHOBBIBaTH BBHIOOp (PU3MUECKONH MOJENH, OTBEYAIONIeH
TpeOOBaHUAM 3a7ayd, MOPUMEHITh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIAThI
¢bu3nyecKux TEOpHl NpPHU HCIOJB30BAHMM MAaTEMaTHYECKHMX METOJOB pEIICHUs 3ajad,
MPOBOJIUTH PAacy€Tbl HA OCHOBAaHWM HMEKOIIMXCS JaHHBIX, AHAJIU3UPOBATh pPE3YNIbTATHl U
KOPPEKTUPOBATh METO/IbI PELICHUS C YUETOM IOTYYEHHBIX PE3YJIBTATOB;

pelath KauyecTBEHHBIEC 3aJaud, TpeOyrolue MpUMEHEHUs 3HaHUW U3 pa3HbIX pa3/esioB Kypca
Gbu3MKKM, a TaKkKe WHTErpald 3HAHUW U3 JAPYrUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA!
BBICTPAauBATh JIOTMUECKYIO IIE€MNOYKY pACCYXJIEHHH C ONOpOM Ha HW3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBICHUS;

WCIIOJIb30BAaTh TEOPETUYECKUE 3HAHWSI Ui OOBSICHEHHS OCHOBHBIX MPUHIMIIOB pPaOOTHI
MU3MEPUTENbHBIX TPHUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DUZUKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;
aHAIM3UPOBATh M OICHUBATh TMOCIEACTBUS OBITOBOW W TPOM3BOICTBEHHON JEATEIHHOCTHU
YeNoBeKa, CBSI3aHHOW ¢ (PU3MYECKUMH MPOIecCaMu, C MO3UIUI IKOJIOTUYECKOW 0e30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM MIPHUPOAOINOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTHIKEHHUH HayKH M TEXHOJIOTUH sl AabHEHIIEero pa3BUTHUS YeJI0BEYECKOTO OOIIECTBA;
MPUMEHAITh pa3uyHble CHocoObl paboTel ¢ uHpopManueidl (usndeckoro coaepx aHus ¢
WCIOJIb30BAHMEM COBPEMEHHBIX HMH(DOPMAIMOHHBIX TEXHOJIOTHUM, TPH 3TOM HCHOIb30BATh
COBPEMEHHBbIE HH(POPMAIIMOHHBIC TEXHOJOTHUHU NJs TOUCKA, NepepaboTKu U MpenbsSBICHUS
yu4eOHOM ¥ HAYYHO-TIOMYNSAPHOW WHGOpMAILlMU, CTPYKTYPUPOBAHHUS M UHTEPIIPETalUU



uHbOpMAIIMY, TOJYYCHHOH W3 pa3IMYHbIX HCTOYHHUKOB, KPUTHUCCKH aHAIM3HPOBATH
oJiy4aeMyro HH()OPMAIIHIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE UMCIOIIUXCS 3HAHHUIA,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHKA HH()OPMAIUH;

MPOSBJISITH OPraHU3aIMOHHBIC M TMO3HABATEIIbHBIC YMEHHS CaMOCTOSITCJIBHOTO MPHOOpPETCHHUS
HOBBIX 3HAHHUI B ITPOIIECCE BBIMOJHCHHS TPOCKTHBIX U YUE€OHO-HUCCIIC0BATEILCKUX PA0OT;
paboTaTth B TpyIIe C KCIOJHCHHEM pPa3JIMYHbIX COIMAJbHBIX POJICH, IMIAHUPOBATh PabOTy
IPYIIIBI, PAMOHATIBHO PaCIpeNessiTh ACITEIBHOCTh B HECTAHAAPTHBIX CHTYAIHSX, aJeKBATHO
OILICHUBATh BKJIAJ K&XKJI0TO M3 YUACTHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBACMO MPOOIIEMBI;
MPOSBJISITH MOTHBALIMIO K Oyayiied npodecCHOHAIbHOW IeSTEIbHOCTH IO CIHEHHUATBHOCTIM
(PUBHKO-TEXHUYECKOTO TIPODHIISL.

K koHny o0yuenus B 11 Knacce npeiMeTHbIE pe3yabTaThl Ha YrayOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHH:

MOHUMAaTh poJib (U3UKU B SKOHOMHUYECKOM, TEXHOJOTMYECKOW, COIMAIbHOM M AITHYECKOMN
cdepax AeaTeIbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKU B COBPEMEHHOW Hay4YHOU KapTHHE MUDA,
pOJIb aCTPOHOMHUM B TMPAKTUYECKOM JIEATENBHOCTH 4YEJIOBEKa U JajbHEHIleM Hay4yHO-
TEXHUYECKOM pa3BUTHM, 3HAYEHHME OIMCATENIbHOM, CHCTEMAaTH3UPYIOIIEeH, OOBSCHUTENBbHON U
MMPOTHOCTUYECKON (PYHKIHMH (PU3NUECKON TEOPUH — AIIEKTPOJMHAMHKH, CIEIUATBLHON TEOPHH
OTHOCUTENIbHOCTH, KBAHTOBOM (U3HMKH, posib (usnueckod Teopund B  (QOPMHUPOBAHUU
MpesicTaBlIeHU 0 (PrU3NUYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUpPaA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPE/ICTaBICHUI O IPUPO/IE;

pasnuyarh YCIOBUS MPUMEHHMMOCTH MoJesleld (QU3MYECKHX Tel M TMPOIECCOB (SBICHHIN):
OJIHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TIOJsl, TapMOHHUYECKHE KoyeOaHus,
MaTeMaTHYeCKU MasTHUK, WJCANbHBIA MPYKUHHBIH MasATHUK, TapMOHHYECKHE BOJIHBI,
UJeANbHBIM KOJEOATeNbHBI KOHTYp, TOHKas JHMH3a, MOJEJeH aToma, aTOMHOro sapa |
KBAaHTOBOM MOJICJIH CBETa;

paznuuaTh YCJIOBHS (TpaHMIBI, 00JIACTH) MPUMEHUMOCTH (PHU3UUYECKUX 3aKOHOB, MOHUMATH
BceoOImui xapakrep (QpyHAaMEeHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCIIOJIB30BAHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHHS, UCIOJb3ysI OCHOBHbBIE
MOJIOKEHHUSI M 3aKOHBI AJIEKTPOJWHAMUKH U CIEUUATbHOW TEOPUU OTHOCUTEIBHOCTU (3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsna, cuia Amnepa, cuia JlIopeHia, 3aKOH 3JIeKTPOMarHUTHOM
uHAYKIMY, npaBwio Jlenna, cBsa3p J/C caMOMHIYKIMM B AJIEMEHTE 3JEKTPUUYECKOM Ienu CO
CKOPOCTBIO HU3MEHEHHUS CHJIbI TOKa, IOCTYyJaThl CHENUAIbHON TEOPUH OTHOCUTEIBHOCTH
DWHINTEHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIC TMPOILIECCHI U SIBJICHHS, HCIOJB3YS IOJOXKEHUS
KBaHTOBOM (pu3uku (ypaBHeHHe DWHIITEHHA U1 poTorddeKTa, NepBblid U BTOPOH MOCTYIATHI
bopa, mnpuHmMD cooTHOmIeHUs HeomnpenenéHHocter ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO M MacCOBOTO YHUCENl M JHEPIHMHU B SACPHBIX PEAKIUAX, 3aKOH PaJAMOAKTUBHOTO
pacmazna);

OTHCHIBATh (PU3UYECKHE MPOLECCHl M SBICHHSA, HCIHOJb3ySd BEJIHMUMHBI: HAMpPsHKEHHOCTD
IEKTPUYECKOTO IOJIA, TMOTEHIUAI 3JIEKTPOCTaTHYECKOrO TOJs, Pa3HOCTh IOTEHIUAJIOB,
ANEKTPOJBIIKYIIAST CHJIA, WHAYKLIMS MAarHUTHOTO TIOJIA, MAarHUTHBIM TOTOK, cuiia Amiriepa,
WHJYKTUBHOCTb, OJJIEKTPOJABWKYIAs CHJIAa CAMOMHIYKIIMM, SHEPrusi MArHUTHOTO MOJs
MIPOBOJIHUKA C TOKOM, PENIATUBUCTCKUNA UMITYJIbC, TIOJHAS SHEPIHsl, SHEPTUs MOKOsl CBOOOIHOM
YaCTHUIIbl, SHEPTHUS U UMITYJILC (OTOHA, MACCOBOE YUCIIO U 3apsil s/Apa, SHEPTUs CBA3HU S7pa;
OOBSICHATh OCOOCHHOCTH MNPOTEKaHUS (PU3NYECKUX SIBICHMH: HJIEKTPOMAarHUTHAs HHIYKIUS,
CaMOMHAYKIIMS, Pe30HAHC, UHTEep(EpeHLIUsl BOJIH, TUPPAKIUs, TUCTIEPCHs, TIOJHOE BHYTPEHHEE
oTpaskeHHe, GoToanekTpuueckuil apdext (porosrddexr), anbda- u 6era-pacnajsl suep, ramma-
U3Iy4YeHue sizep, pu3ndeckue NpUHIMIBI CIEKTPAIbHOTO aHajIu3a U paboThI Ja3epa;



ONpeIesATh HAMPaBJICHUE WHIYKIIMM MAarHUTHOTO TOJIs MPOBOJHUKA C TOKOM, CHJIbI AMIiepa U
cuibl JlopeHna;

CTPOUTH M300paKEHUE, CO37]aBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOU JIMH30#, U paCCUUTHIBATH €TO
XapaKTePUCTUKHU;

MIPUMEHSATh OCHOBOIIOJIATAONINE ACTPOHOMHYECKHUE TOHATHUS, TEOPUU M 3aKOHBI JUIsl aHAIU3a U
00BsICHEHUST (PU3UYECKHX IPOIIECCOB, MPOMCXOAIINX B 3BE3MaX, B 3BE3NHBIX CHUCTEMaX, B
MEXKTaJTaKTUYECKOM cpeie; IBMKEeHUsI HEOECHBIX T, YBOJIIOIMY 3BE3/] 1 BeenenHoi,

MIPOBOJUTH HCCJICIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH C WCIOJIB30BAHHEM MPSMBIX
W3MEpPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHMKCUPOBATH PE3YJIbTAThl TMOJYyYCHHOU
3aBUCHUMOCTH (DPU3UYCCKUX BEIUYHH B BUJIC IPaPHUKOB ¢ y4€TOM aOCOJIIOTHBIX MOTPEUTHOCTEH
W3MEPEHUH, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS] (M3MUECKUX BEJIWYWH, MPU STOM BBIOMpATh ONTUMAJIbHBIN
METOJI W3MEpPEHHs, OIICHHBATh aOCOJIOTHBIE M OTHOCUTENIbHBIC TOTPEITHOCTH TPSIMBIX U
KOCBEHHBIX U3MEPEHHU;

MPOBOJIUTH OMBITHI TIO0 TPOBEPKE MPEIIOKEHHONW THUIOTE3bl: ITUIAHUPOBATH AKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIW3UPOBATH MOJYyYEHHBIE PE3YJIbTAThl U JENaTh
BBIBO/I O CTAaTyCE MPETI0KECHHON THIIOTE3HI;

OTIMCBIBATh METO/IbI TIOJyYEHHU ST HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOmo1aTh TpaBuia 0€30MacHOTO Tpy/Aa MPH MPOBEIECHUN HMCCIEIOBAHUNA B paMKax y4eOHOTO
OKCIIEPUMEHTA, TPAKTUKyMa W Yy4eOHO-UCCIIENOBATEILCKOM W TPOEKTHOW JEATEIHHOCTH C
WCIIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOMCTB U JTa00PATOPHOTO 000PYIOBAHUS;

pemaTh pacuy€THBIC 33/1a4d C SIBHO 3aJaHHOW M HESBHO 3a/JIaHHONW (PU3UYECKOW MOJIENbIO: Ha
OCHOBAaHWHW aHAJIM3a YCIOBHS BBIOMpaTh (PU3WYECKUE MOJEIH, OTBEYAIOIINE TPEOOBAHUSIM
3a/1auu, MPUMEHSTH ()OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJIAThl (DU3UUECKUX TEOPHH TPH
HCMOJIb30BAHUM MAaTEMAaTHYECKUX METOJIOB PEIICHUs 3a]1a4, MPOBOJAUTh PACUY€Thl HA OCHOBAHUU
WMEIOIINXCA JAHHBIX, AHAJIU3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METOJbI PEIICHUS C
YYETOM MOJTYYEHHBIX PE3YJIbTATOB;

periaTh KauyeCTBEHHBIC 3a/1aud, TPeOYyIOIIMe MPUMEHEHUs 3HAHWN M3 Pa3HbIX pa3JielioB Kypca
GbU3uKH, a TaKKe MHTETpPAllMH 3HAHUW M3 JIPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA!
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYyXIECHUM C ONOpod HAa U3YYEHHbIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS I OOBSCHEHHUS OCHOBHBIX IPUHIIMIIOB PabOThHI
M3MEPUTEIIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB;
MIPUBOJUTH IPUMEPHI BKJIa/Ia POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;
aQHAJIM3UPOBATh W OIICHUBATH ITOCJICACTBHS OBITOBOM M TPOM3BOJCTBEHHOW JIEATEILHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MYECKUMH IPOIIECCAMHM, C TO3UIIUNA SKOJIOTHUECKOW 0e30macHOCTH,
MPEACTABICHUI O palMOHAIBHOM IPHUPOAOINOIb30BAHUH, & TAKXKE Pa3yMHOM HCIIOJIb30BAHUU
TOCTHKEHHUI HayKH M TEXHOJIOTUH JJisl JalbHEHIIEero pa3BUTHUS Y€JI0BEUECKOTo O0IIeCTBa;
MPUMEHATh Pa3IudHbIe CIOCOObI paboThl ¢ uHMOpManueld (U3HYECKOro COACpKAHUS C
WCIOJIb30BAHMEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX TEXHOJOTHUM, MPH 3TOM HCIOJb30BaTh
COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTHUH MJs TOUCKA, MepepaboTKu U MpenbsSBICHUS
yu4eOHOM ¥ HAy4YHO-TIOMYNISAPHOW UWHGOpPMAIMU, CTPYKTYPUPOBAHUS M UHTEpIIpeTaluu
uHhoOpMallUY, TONYYeHHOW W3 Ppa3NUYHbIX HCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATH
MOJIy4aeMyro HH(POPMAITUIO U OLIEHUBAThH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS 3HAHU,
TakK U Ha OCHOBE aHaJln3a UCTOYHNKA NHPOPMAIUH;

MPOSIBIIATh OpPraHU3AIMOHHBIE W TIO3HABATENbHBIE YMEHHSI CaMOCTOSATEIBHOTO MPHOOpeTeHus
HOBBIX 3HAHUI B MPOIIECCE BHITIOTHEHHSI MPOCKTHBIX U y4eOHO-HUCCIIeI0OBATENBCKIX PadoT;



e paboTaTh B TpYIIE C HCHOJHEHHWEM pPA3IUYHBIX COLMAIBHBIX DOJIEH, IUIAHUPOBAaTh paboTy
IPYIIBI, PAMOHAIBHO PACHpEACATh IEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUAX, aIeKBATHO
OILICHUBATh BKJIAJ KaXKJIO0TO M3 YUaCTHUKOB I'PYIIIBI B PELICHUE PACCMATPUBAEMO TPOOIEMBI;

® [POSBJISATH MOTHBALMIO K Oyayiield npodecCHOHAIbHOW IeSTEIbHOCTH IO CHEHHUATbHOCTIM
(PUBHKO-TEXHUYECKOTO TIPODHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
n/n HaumenoBanue pa3aejioB U TEM IIPpOrpaMmMmabl Beero KO;TPOJIBHBI(B HpﬁaKanecxne Oﬁpa3OBaTeJII)HI)Ie
padoTsI padoThI pecypesI
Pa3znen 1. HAYYHBIA METO/J ITO3HAHUSI ITPUPO/IBI
. bubnuorexa [JOK
1.1 | Hay4HbIii METOJI IO3HAHUS PUPOIBI 6 0 0 https://m.eds00.ru/f16b68d7
Wroro mo pazmeny 6
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 | Kunevarua 10 2 0 https://m.edso0.ru/f16b68d7
bu6moreka [IOK
2.2 | llnnamuica 10 0 0 https://m.edsoo.ru/f16b68d7
N bu6moreka [IOK
2.3 | Cratuka TsEpioro Tena > 1 0 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
2.4 | 3akOHBI COXpaHEHHUS B MEXaHUKE 10 1 0 https://m.eds00.ru/f16b68d7
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bu6mmoreka [JOK
3.1 | OcHOBBI MOJIEKYIIPHOKUHETHUECKON TEOPUH 15 1 0 https://m.eds00.ru/f16b68d7
bubmuoreka [JOK
3.2 | TepmoauHamuka. TerioBbie MallMHbBI 20 1 0 https://m.eds00.ru/f16b68d7
33 Arperartnble coctosiHus BemiecTBa. Da3oBbie 14 1 0 bubnuoreka [JOK
' TIePEeX0,Ibl https://m.edsoo.ru/f16b68d7
Hroro no paszneny 49
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 | DnekTpuyeckoe nojie 24 1 0 bubnuoreka [IOK



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

. . bubmmoreka [{OK
4.2 | TIoCTOSIHHBIN SJIEKTPUIECKUN TOK 24 1 0 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
4.3 | Toxu B pasiMaHbIX Cpeaax 6 0 0 https://m.edso0.ru/f16b68d7
Uroro no pazgeny 54
Pa3nen 5. PUSNYECKUMN MPAKTUKYM
. bubnuorexa [JOK
S-1 | Qusuueckuii npaxTuicym 16 0 16 https://m.edsoo0.ru/f16b68d7
Wroro mo pazueny 16
bu6moreka [IOK
PesepBHOE Bpemst 10 1 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 10 16



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

KoauuecTBo yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypest
Pa3nea 1. DJIEKTPOJINHAMUKA
bu6mmoreka [{OK
1 MarsirHoe rone 14 ! 0 https://m.edsoo0.ru/39859efl
1.2 DneKTpOMarHuTHasE WHIYKITUS 13 1 0 E;ISJSI'I;I/?T:ZI;ZC])_E)%IS/BQSSQG fl
Hroro o pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4decKue KoJIeOaHus 10 0 0 ﬁtﬁlgg'?/()n:izlaz(iorﬁlw%% f1
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 0 0 ﬁtptlgg_?/?;eeliiorﬁlsgssge fl
2.3 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 10 1 0 ﬁtptlgg_?/?;eeliiorﬁlsgssge fl
bu6mmoreka [JOK
24 Onruia 25 . 0 https://m.edsoo0.ru/39859ef1
Hroro mo pazgeny 60
Paznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIbBHOCTH
bubmuoreka [JOK
3.1 Ocroser CTO > ! 0 https://m.edsoo0.ru/39859efl
Utoro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubnuoreka [JOK
4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15 0 0 https://m.e dS(])_E).ru 139859¢f1
4.2 ®dusuka aToma 5 0 0 bubmorexa LIOK

https://m.edso0.ru/39859efl
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43 ®du3uKa aTOMHOTO S1pa U JIEMEHTapHbBIX 5 0 bubnuorexa [JOK
YacTHIL https://m.edso0.ru/39859efl
Wroro mo pazueny 25
Pa3nea 5. 9JIEMEHTBI ACTPOHOMHWU U ACTPO®U3UKHN
5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 0 E;Igg?/ﬁzziiﬂljm%sge f1
Uroro no pazgeny 12
Pa3znen 6. PU3MYECKUMN MPAKTUKYM
. bubnuotexa [JOK
6.1 PHIHHCCKHI NPAKTHKYM 16 16 https://m.edsc%g.ru/39859ef1
Wroro mo pazmeny 16
Pa3znea 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 0000IIeHUE TIPETIMETHOTO
71 CO)Iep)KaH.I‘/ISI M ONbITa AeSITSIBLHOCTH, 15 0 bu6moreka [IOK
MPHOOPETEHHOTO TIPU U3YIEHUHU Kypca https://m.edsoo.ru/39859ef1
¢busuku 10 — 11 xiaccos
Hroro mo pazgeny 15
PezepBHOe Bpemst 10 BH6H_HOTeKa HOK
https://m.edsoo0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE INTAHUPOBAHMUE

10 KIIACC
No KoJsinuecTBO yacoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | [IpakTuyeckue W3yueHHs o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl
1 ®uszrka — pyHIaMeHTaJIbHas HayKa o 1 0 0 29 bubnuorexa [JOK
pUpoJie ' https://m.edsoo.ru/1beef346
2 HayuHnslii MeTO1 IO3HAHUS U METOBI 1 0 0 39 bubnuorexa [JOK
UCCIIeI0BaHUS (DU3NUCCKHX SIBICHUN ' https://m.edsoo.ru/3a7fde29
KCIIEPUMEHT M TEOPHS B IT
3 1?0;H:I€H5[ Epnpone},(l)pHa6m(F;eII{eI:: il 1 0 0 4.9 bubmorexa HOK
. https://m.edsoo0.ru/34c49931
SKCIIEPUMEHT B (hH3HKE
4 Crioco0Ob1 n3MepeHus: GPU3MIECKIX 1 0 0 59 bubmuorexa [JOK
BEJINYUH ' https://m.edsoo.ru/ca2def03
5 ﬁfﬁ;gu?l;r:j:ﬂnﬂg;}é;(;ﬁ;?E)I—I{Iifll/l‘{eCKI/IX 1 0 0 6.9 bubmorexa I[TOK
' https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Posb u mecto
¢u3uku B GOpMUPOBAHUU COBPEMEHHOM bubnuoreka [JOK
6 . . 1 0 0 9.9 )
HAyYHOH KapTHHBI MHpa, B IPAKTHIECKOMN https://m.edsoo.ru/eabbdedl
JeSITeNIbHOCTH JIFOei
Mexanunueckoe apuxenue. Cucrema
7 otcyeTa. OTHOCUTEIILHOCTh 1 0 0 109 bubmuoreka [JOK
MEXaHHYECKOTO IBMKEHUS. [Ipsmas u ' https://m.edsoo.ru/e9a52f02
oOpaTHasi 3a/1a4ll MEXaHUKHU
Panuyc-BekTop MaTepualibHOM TOUKH, €T0
8 MIPOEKIIMH Ha OCHU KOOPJHMHAT. 1 0 0 119 bubnunoreka [JOK
Tpaexropus. [lepemerienue. CKOpoCTb. ' https://m.edsoo.ru/30a108a5
WX nmpoekiuu Ha OCH KOOPAWHAT
9 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 0 0 12.9 bubnuoreka [IOK
nBkeHue. ['paguueckoe onucanue ' https://m.edso0.ru/89ba7190
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PaBHOMEPHOTO IIPSAMOJIMHEWHOIO
nBrkeHust. CloxeHre nepeMenieHuil u
CKOpPOCTEH.

bubmmoreka [{OK
10 CraproBast KOHTpoJIbHas paboTa 13.9 https://m.eds00.ru/761d18aa
11 | cxapoem Yenoperee, Mpmommmeinoe. 169 | bubmiorera IOK
) : https://m.edsoo.ru/a99549a7
JBIKEHUE C TTOCTOSIHHBIM YCKOPEHUEM
T HYIeCK MCaH!
12 ngigon;f{e%ilgro ;?H/I)KeeHI/ISI c 17.9 Bubmrorexa HOK
https://m.edsoo.ru/b7560bbf
TTOCTOSTHHBIM YCKOPEHUEM
CBoboaHoOe masieHne. Y CKopeHue
13 CBOOOHOTO ITaJI€HUS. 3aBUCUMOCTD 189 bu6moreka [IOK
KOOPJIUHAT, CKOPOCTH, YCKOPSHHUS OT ' https://m.edsoo0.ru/f738109c
BpEMEHU U UX rpaduku
14 JIBmxeHue Tesa, OpoIIeHHOTO MO YTIIOM 19.9 bubmuorexa [JOK
K TOPU30HTY ' https://m.edsoo.ru/71cbb4f5
KpuBonuneitHoe nBuxeHue. /[prmxenue
s | Doy, Vooaes s et s BiSmorsa 10K
' ‘ ' https://m.edsoo.ru/33196fbe
LlenTpOoCcTpeMUTEIBLHOE U MTOJTHOE
YCKOpPEHHE
16 KonTtponpHas padoTa o teme 23.9 bubnmuoreka [JOK
"Kunemaruka" ' https://m.edsoo.ru/1242f32e
[Tepsriif 3akon HptoTona. UHepumanbHbIe
17 cucteMsl orcuéra. [I[puHnmn 24.9 bu6mmoreka [JOK
OTHOCHUTEILHOCTH [ amunes. ' https://m.edsoo.ru/5a9¢e4a64
Heunepuuanbabie cCTEMBI OTCUETA
18 Cuna. PaBHozelicTBytomas cuna. Bropoit 259 bubnunoreka [JOK
3akoH Herotona. Macca ' https://m.edso00.ru/141d3837
19 Bzaumopenicteue ten. Tpernii 3akoH 26.9 bu6mmoreka [JOK

Hrrotona

https://m.edsoo.ru/57dba505
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20 [IpuHnun cynepnosunuu cui. Pemenue 279 bubmuoreka [IOK
3aJa4 Ha MPUMEHEHKE 3aKOHOB HploTOHA ' https://m.edsoo.ru/bdf997fb
KOH BCEMUPHOTO TATOTEHUSI.
21 ?;Il(B(:/IBaJizHTIfOC(’)rI)OFpaB(;ITeaHI/IOHHOﬁ u 30.9 bubmorexa HOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
29 Cuiia TSKeCTH U yCKOpEeHHUEe CBOOOIHOTO 110 bubnuorexa [JOK
HaCHUs ' https://m.eds00.ru/22757f26
BIDKCHUE H HBIX TEIl U UX
23 ECKYCETBSHHi?)f(;HyTHI:IJ:OB [TepBas 2.10 bubmorexa [TOK
) https://m.edsoo.ru/11abfa0a
KOCMHYECKasi CKOPOCTh. 3akoHbI Kerepa
bu6moreka [IOK
24 Cuna ymipyroctu. 3akoH ['yka. Bec tena 3.10 https://m.eds00.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUzIbI CUil bubmuorexa [JOK
25 TpeHwus. J[BHKeHHe B )KUIKOCTH U Ta3e C 4.10 https://m.edsoo.ru/1fa86499
y4ETOM CHIIBI COITPOTHUBJICHUS CPEIbI https://m.edsoo0.ru/2cb29676
26 Hasnenue. ['mapocrarnyeckoe gaBiICHUE. 710 bu6mmoreka [IOK
Cua Apxumena ' https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO. bu6mmoreka [IOK
27 [TocTymarensHOE U BpalaTebHOE 8.10 bubmuorexa [JOK
JIBMKEHUE TBEPJIOTO TeJla https://m.edso0.ru/2b95d57¢
28 MoOMEHT CHJIbI OTHOCHTEIBHO OCH 910 bu6mmoreka [JOK
BpameHus. [1inedo cuisl ' https://m.edsoo.ru/653d3459
CrnosxeHue cull, IPUIOKEHHBIX K
29 TBEpAOMY Teny. LlenTp TsxecTu Tena. 10.10 bubnuoreka [IOK
YcinoBus paBHOBECHS TBEPJIOTO Tea. ' https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecust
bubnuoreka [JOK
30 Pemenme sana- 11.10 https://m.edsoo.ru/dclcaac0
31 KonTponeHas paboTa o teme 14.10 bubnuoreka [IOK
"lunamuka. CtaTuka TBeporo tena" ' https://m.edsoo.ru/9f5a574c
32 NMnynbsc MaTepUabHONM TOUYKH, CUCTEMBI 15.10 bubnuoreka [IOK

MaTCpHUAJIbHBIX TOYCK. HCHTp Macc

https://m.edsoo.ru/4bb8294b
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CHUCTCMbI MAaTCPpUAJIbHBIX TOYCK. TeopeMa
O JIBMKCHHUHU LICHTPA MacCC

I/IMHYJII)C CHJIbl 1 UBMCHCHHEC UMITYJIbCa

bu6mmoreka [{OK

33 Tena. 3aKOH COXPAHCHHS HMITYJIbCA. 16.10 https://m.eds0o.ru/13f0a221
PeaktuBHOE NBHKEHUE
MOMEHT UMITyJIbCa MAaTEPUATIBHON TOUKH.
34 H;eﬂiTaBHCHZIJ; ((): io;paege:llgn I\SI)OM:HTa 17.10 bubmorexa [TOK
https://m.edsoo.ru/d6532eb9
MMIYJbCA B IIEHTPAIBHBIX MOJISIX
bubmmoreka [{OK
35 Pemerre 3axaq 18.10 https://m.edso0.ru/f7706d63
PaGora cuibl Ha MajIOM U HA KOHEYHOM
36 nepemeneHuu. I'padguueckoe 2110 bubnuoreka [IOK
npejcTaBlieHre paOdoThl CHIIbL. MOIITHOCTh ' https://m.edso0.ru/913974c7
CHJIBI
37 531/11\?:1::1?;;K;;;;eﬁlr?cioieggee;z:/)16 2210 | bubmiorexa [IOK
o ' https://m.edsoo.ru/9a5e2e74
MaTepUaAIbHOW TOUKH
38 i‘fﬁﬁiﬂi‘iﬁﬁiﬂiﬁﬁﬁ? Bropas 2310 | bubmiorexa LIOK
' ' ' https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbs kocMuueckas ckopoctb. CBs3b
S ———— 2400 | Bubmorexa IOK
https://m.edsoo.ru/f57b4e01
CHCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKOH SHepruu
50| Vpaanenne beptyam i wieamnon 2510 | BHOmoTera LIOK
' https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
a1 KonTponpHas pabota o Teme "3aKoHsI 511 bubnuoreka [IOK
COXpaHEeHHs B MeXaHUKe" ' https://m.edsoo.ru/474e7c4a
42 PasButHe npeacraBiacHU o NpUpoae 6.11 bubnuoreka [IOK

Term1oTel. OcHoBHEBIE oJoxkeHusas MKT.

https://m.edsoo.ru/b0a4445f
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Huddysus. bpoyHoBckoe ABHKEHHE

Crpoenue ra3000pa3HbIX, KUIAKUX U

43 TBEPABIX TEJN. XapaKTep JABUKECHUS U 7.11 bubmorexa HOK
. https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIECTBA
M H pa3MepPbl MOJICK TOMOB).
4 Kommaectso senteorma. Hocromen g1y | Bubmiorexa IOK
' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBeCHE. 1111 bubnuorexa [JOK
[Ikamna [enscus ' https://m.edso0.ru/0070d493
bubmmoreka [{OK
46 Pemenne sanas 1211 https://m.edsoo.ru/1531aba5
. bubmuorexa [JOK
47 WnaeanpHblil Ta3. 1'a30BbIe 3aKOHBI 13.11 https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenpaeneeBa-Knanerpona. 14.11 bubmuorexa [JOK
Pemenue 3anay ' https://m.edsoo.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3akoH 1511 bubmuorexa [JOK
JansToHa ' https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UieaqbHOM rase ¢ 1811 bu6mmoreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA ' https://m.edso0.ru/68878d51
51 usomponecoon: meorepwi, Moxopa 1011 | Bubmorera LIOK
) ’ ’ ' https://m.edso00.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 OcHoBHOe ypaBHeHne MKT 20.11 https://m.eds00.ru/c8094721
bubmuoreka [JOK
53 Pemenne sanas 2111 https://m.edso0.ru/10265a05
CBs3b a0COJIIOTHOM TeMIepaTypsl
TEPMOIUHAMHYECKON CUCTEMBI CO
54 CpenHel KHHEeTUYeCKOW dHepruei 22.11 https://m.edsoo.ru/c38af875
MOCTYNATEeNFHOTO TETIOBOTO JIBUXKEHUS
e€ JyacTuIl
55 O06001IeHre U CUCTEMAaTHU3aIus 3HAHUIA 25.11 bubmuorexa [JOK
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o teMe "OcuoBsl MKT"

https://m.edsoo.ru/09d12fd8

KonTponsHas padora o Teme "OCHOBBI

bubmuoreka [JOK

56 MKT" 26.11 https://m.edsoo.ru/13adad59
TepMmoanHaMuUuecKkas cucTema. 3aiaHue
BHEIIHMUX ycnoBui i T/l cucreMsl.

57 BHelinue 1 BHyTpeHHUE TapaMeTPBhl. 2711 bubnuorexa [JOK
[Mapametpsr T/l cuCTeMBI Kak CpeiHIE ' https://m.edsoo.ru/5f8d38a3
3HAUCHUS BEJIMYNH, OMTUCHIBAIOIINX €€ Ha
MHUKPOCKOTTHYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH.

bubmmoreka [{OK

58 CamomnpounsBosbHas penakcarust T/] 28.11 https://m.eds00.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO

9 repwonmanmee. Votomn 201y | Bubmiorexa IOK

pMOZ N ' https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOH MOJICIN

60 YpaBuenue MenpaeneeBa-Knanelipona u 212 bubmuorexa [JOK
BBIpaKCHHUE JIUIsI BHYTPCHHEH SHEPTUu ' https://m.edsoo.ru/bal178d0
Bripaskenue 11t BHyTpeHHEN SHEPTrUn
OJHOATOMHOTO HJeaJILbHOIO rasa. bu6mmoreka [IOK

61 3.12 )

KBa3ucraTHuecKue U HECTaATUIECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
o |amouempme s o vip | DS LOK
P P Y ' https://m.edso0.ru/741d5738
nporiecca Ha pPV-auarpamme

o |nomonepsn o s ;1 BiSmoma K

TP P ' https://m.edsoo.ru/3d734561
COBEPIICHHS pabOTHI

64 KonBekuus, TEmIonpoBOIHOCTD, 6.12 bu6mmoreka [JOK
U3JTydeHHe ' https://m.edsoo.ru/157b54cd
KonunuaectBo TemnoThl. TemioéMKoCTh

65 Tena. Y ienabHas U MOJISIpHAst 9.12 Bubmiorexa LJOK

TEIUIOEMKOCTH BellecTBa. Y AeIbHas

https://m.edsoo.ru/7ba67355
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TCIUIOTA CTOPAHUA TOIIMBA

66 Pacuér konmyecTBa TEIIOTHI IIPU 10.12 bubmuoreka [IOK
TeIIonepeaue ' https://m.edsoo.ru/1db5ad4e
67 [onsiTne 06 aguabaTHOM Tporecce. 11.12 bubmmoreka [IOK
[TepBblii 3aKOH TEPMOTUHAMUKH ' https://m.edsoo.ru/d8098824
o | o e« pars e iz | Dm0k
https://m.edsoo.ru/b047alcd
CHUCTEMBI
Btopoii 3ak0H TepMOAMHAMUKH TSI
69 PaBHOBECHBIX U HEPABHOBECHBIX 13.12 bubmmoreka [{OK
nporieccoB. HeoOpaTUMOCTh MPUPOIHBIX ' https://m.edsoo.ru/c6f4f464
MIPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMJIOBBIX MAIIUH. 16.12 bu6moreka [IOK
KIIJ ' https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3Hauenue KITJ. [ukn 1712 bubmuorexa [JOK
Kapno ' https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
2 Pemerue 3azias 18.12 https://m.edsoo.ru/b3efal8b
o | e v o2 BiSmorsa 10K
. https://m.edso0.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
bubanoreka [IOK
4 Pemenne sanad 20.12 https://m.edsg).ru/c8c70432
s | Cootmeme s s o Do 10K
" ' ' https://m.edsoo.ru/28d62b3f
MaIIHHEI
76 KonTtponbHas padoTa o teme 24.12 bubnnoreka [JOK
"TepmomHamuka. TermioBbie MalIMHbL" ' https://m.edso0.ru/1b6e26¢c5
| RS n o 51y BiSHorena LOK
’ ' https://m.edso0.ru/6f8e6777
TEIUIOTa MapooOpa30BaHUS
78 HaceblieHHble 1 HEHACHIIIIEHHBIE MAPBI. 26.12 bu6mmoreka [JOK



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777

KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUSA HACBIIICHHOTO Iapa 0T
TEMIICPATYpPhl, UX HE3ABUCUMOCTD OT
00BbEMa HACHIIIEHHOTO T1apa.
3aBHUCUMOCTD TEMIICPATYpPhbl KUIICHUA OT
JaBJICHHUSA B ) KUJKOCTHU

https://m.edsoo.ru/f5¢17d02

79 BrnaxHocTh Bo3yxa. AGCOIIOTHAS U 2712 bubnuorexa [JOK
OTHOCHTEJIbHAS BIIAYXKHOCTh ' https://m.edsoo.ru/30ebbb79

bubmmoreka [{OK

80 Pemenre 3azas 28.12 https://m.edsoo0.ru/18e95ff3
Tré K

o | e Kpemmeemer, b1 DOm0k

: ' https://m.edsoo.ru/20a88a03
KPUCTAJJIOB

82 [InaBnenne n kpucramum3anus. Y aeibHas 91 bubnuoreka [IOK
TeryioTa riasjieHus. Cyomumanus ' https://m.edsoo.ru/6ee91e9f

03 Z[i(b(;pM:HgI/I TBepli[/I(;ro Teﬂ}% Pangsf;KZHZIe o1 BuGmuotexa LIOK
1 oRatHe. LABHT. MOAYIL FIHTa. Lpeiet ' https://m.edsoo.ru/dalaabl0
ynpyrux nedopmarmii

o | T e i o BiSmorea 0K

DABIX TEIT. P ' https://m.edsoo.ru/7ba5edf2
KoJieOaHU YacTHUIl BEIIeCTBa

85 [IpeoOpazoBanue 3HEPruu B (Ha30BBIX 14.1 bubnuorexka [JOK
nepexoaax ' https://m.edsoo.ru/97a0672f

bubmuoreka [JOK

86 YpaBHeHHE TEIIOBOTO OamaHca 15.1 https://m.edso0.ru/ab1521fb

bubmuoreka [JOK

87 Pemenne sanas 16.1 https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspueie sBnenus. J[aBienue noj 171 bubnuoreka [IOK
WCKPUBJICHHON TTOBEPXHOCTHIO KHUIAKOCTH. ' https://m.edsoo.ru/b42f1f97
®opmyna Jlamnaca

89 O06o001IeHre U cCUCTEMaTH3aIus 3HAHUHA 20.1 bubmuoreka [JOK



https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
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1o Teme "ArperarHbie COCTOSIHUS
BemecTBa. @as3oBbie nepexoap"”

https://m.edso0.ru/0b52575¢

KonTtposnsHas paboTa o teme

bu6mmoreka [{OK

90 "ArperatHbie COCTOT{HI/I?[ BEILECTBA. 21.1 https://m.edsoo.ru/7dc2a739
@da3oBbIE NEPEXOBI
DneKkTpu3aius Tei U e€ MPOosIBICHUSI.

91 Dnektpuyeckuii 3apsia. [[Ba Bunia 221 bubnuoreka [JOK
ANIEKTPUUYCCKHX 3aps10B. [IpoBOIHUKH, ' https://m.edsoo.ru/1aff445f
JUDJICKTPUKHU U TIOJTYTIPOBOTHUKHT

MEHTAPHBIHN DJIEKTPUUYCCKUI 3apsil.
92 ?;IKGOHG coigaHeHiIzeanngpe;quK;ig ’ 23.1 bubmorexa LHOK
https://m.edsoo.ru/f49afd24
3apsa

93 B3anmonerictre 3apsioB. ToueuHsle 041 bubnuoreka [IOK
3apsiibl. 3akoH Kynona ' https://m.edso0.ru/445b7746

bu6moreka [IOK

94 Pemenne 3amau 27.1 https://m.edsoo.ru/6b87ec5a

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

95 Dnektpuyeckoe noJie. Ero aeiicteue Ha 28.1 bu6mmoreka [IOK
AIIEKTPUUYCCKHE 3aPSIbI ' https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTB AIEKTPUYECKOTO TOJIS.

96 [TpoOubIii 3apsn. JInHUM HANPSDKEHHOCTH 291 bubnuoreka [JOK
AIIEKTPHYECKOTO 1oJist. OJHOPOAHOE ' https://m.edsoo.ru/3dac6957
ANEKTPUIECKOE MOJIe

e o1 BiSmoma oK

’ ' https://m.edso00.ru/80021447
HaIpsDKCHUE
08 | smenepormammmeceon none. Horeran 3y | bubmorexa IOK
) ' https://m.edsoo.ru/af5fa389
3IEKTPOCTATUUECKOTO MOJIs
CBs13b HAIPSHKEHHOCTH TMOJISI U PA3HOCTU Bubnmorexa [IOK
99 MOTEHIUAJIOB JJIs1 AIEKTPOCTATUYECKOTO 3.2

T10JIA

https://m.edsoo.ru/df7a6838
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[IpuHIHUI CyNIEPIIO3UIIUU HIIEKTPUYECKUX

bubmuoreka [JOK

100 oJIeH 4.2 https://m.edsoo.ru/Ocfe4a6c
bubnuorexa [JOK
101 | Pemenme sanas 52 https://m.edscﬂ).ru/5a582263
102 [Tone Toueunoro 3apsaa. [lose 6.2 bubnuorexa [JOK
PaBHOMEPHO 3apsKEHHOM Cepbl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO 1O
103 06LéMI; mapa. %one Il;)aBHOMepHO 7.2 EH@I_HOTeKa HOK
3apsHKEHHONM OECKOHEYHOM MIIOCKOCTH ttps://m.eds00.u/f7a665ee
104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM 10.2 bubnuorexa [JOK
noJie. YCI0BUE PaBHOBECHS 3apsIIOB https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY ¥ TTOJIYIIPOBOIHUKH B 11.2 bubnuoreka [IOK
AIIEKTPOCTATHYCCKOM TI0JIE https://m.edsoo.ru/060ebab5
106 xomencaropa. mexpotkocts 122 | Bubmorera LIOK
https://m.edsoo0.ru/845b4173
MJIOCKOTO KOHJIEHCATOPA
107 [TapannensHO€ coeMHEHUE 13.2 bu6mmoreka [IOK
KOH/IEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 TlocnenoBaTenpbHOE COETUHEHUE 14.2 bu6mmoreka [IOK
KOHJ/IEHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa 17.2 ﬁgggﬁ;;iigﬁﬁﬂsas 418
bu6mmoreka [JOK
110 | Pemenue 3amau 18.2 https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHue 3apsiKEHHON YaCTUIIbI B 192 bubnuoreka [JOK
OJTHOPOJHOM DJIEKTPUIECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 20.2
113 O06o01eHre 1 cucTeMaTru3amus 3HaHUHA 212 bubnmuoreka [JOK
1o Teme "DekTpudeckoe mnosue" https://m.edsoo.ru/5752603f
114 KonTposnpHas paboTa o teme 259 bubnuoreka [IOK

"Dnextpuueckoe noJe"”

https://m.edsoo.ru/cefe90e9
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Cuia toka. [loctossHHBIH TOK. Y CIIOBUSI

bubmuoreka [JOK

e e o 0T 262 htps:/im.edsoo.ru/233311b5
116 Ucrounuku Toka. Hanpsbxenue u 3/1C 27.2 Eggg?/(;;.ee%ii?ﬁm%galls
117 3akon Oma JuIst y4acTKa L. 28.2 bubnuorexa [JOK
DJIEKTPUYUECKOE COMPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3;113:(1);?;1[122;2 Z%ii%;iinﬁ: ZI;I €ro JUTUHBI 3.3 bubmorexa [TOK
1 ITOMAIH TOMEPEUHOT0 CedeHs https://m.edsoo.ru/95fcdf51
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. 43 bubmuorexa [JOK
Pemenue 3anay https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapajuiebHOE, 53 bu6moreka [IOK
CMEIIaHHOE COCTMHEHHE TIPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX 6.3 bubnuoreka [IOK
nieneit. [TpaBuma Kupxroga https://m.edsoo.ru/1794cf37
bubnuoreka [IOK
122 | Pemenne sapas 73 https://m.edsg).ru/3881b469
193 PaboTa anekTpuueckoro Toka. 3akoH 113 bubmuorexa [JOK
Jlxxoyns —Jlenna https://m.edsoo.ru/a3605c5¢
bubnmuoreka [JOK
124 | Pemenne sazas 123 https://m.eds;}).ru/6761bf0f
s | Mommeen oo e, s BiSmoma LK
’ https://m.edso0.ru/99750a6f
pesucrope
bubnuoreka [JOK
126 | Pemtenme sanas 14.3 https://m.edscl)lo.oru/eb72f024
197 O/1C n BHyTpEeHHEE CONIPOTUBIICHHE 17.3 bubnuoreka [IOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 715 IOJTHOM (3aMKHYTOM) 183 bubnunoreka [JOK
ANEKTPUYECKON 11eTH https://m.edsoo.ru/221f40fb
129 Pemenne 3agau 19.3 bu6mmoreka [JOK
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https://m.eds00.ru/3580b679

bubmuoreka [JOK
130 MOIIHOCTh UCTOYHUKA TOKA 20.3 https://m.eds00.ru/a0ae51d8
bubmmoreka [{OK
131 | Koporroe savbixanne 213 https://m.edso0.ru/54615632
bubmmoreka [{OK
132 KoHnneHcarop B 1enu NocTOSTHHOTO TOKa 31.3 https://m.eds00.ru/35368f3e
bubmmoreka [{OK
133 | Pemenme sapa 14 https://m.edsoo0.ru/4410cef0
134 Pemenne 3amau o reme "l[locTossHHBIN 24 bubmmoreka [{OK
AIIEKTPUUYCCKHIA TOK" ' https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o teme "IlocTosITHHBIN 34 bu6moreka [IOK
AIIEKTPUUYCCKHIA TOK" ' https://m.edsoo.ru/744261b8
136 Pemenne 3agau o teme "IlocTosIHHBIN 44 bu6moreka [IOK
AIIEKTPUYCCKHIA TOK" ' https://m.edsoo.ru/eb5d4687
137 | mo rew "otrossmm sectpmecexst 74 | Bumorera LIOK
oK p ' https://m.edsoo.ru/bfd7a050
138 KonTtponsHas padoTa o Teme 8.4 bubmuorexa [JOK
"ITOCTOSIHHBIH JIEKTPHUYCCKHI TOK" ' https://m.edsoo.ru/1885ddfl
139 | pavrons sewetrs. Mextpaccrii Tox 04 | bubmorera LIOK
P HICCTB. P ' https://m.edsoo.ru/da794295
B MeTasuiax. CBepXnpoBOAUMOCTb
140 | pacnaasax snrrpostion, Sacom 104 | bubmiorexa LIOK
p P ) ' https://m.edsoo.ru/4b423491
@dapajest 1151 SIEKTPOTU3a
. bubmuoreka [JOK
141 DneKkTpuyeckuil Tok B razax. [lmazma 11.4 https://m.eds00.ru/92d92f76
142 DIEKTPUYECKUN TOK B BAKyyMe. 14.4 bubnunoreka [JOK
BakyymHbIe mpuGOpsI ' https://m.edsoo.ru/2E+160
. bubnunoreka [JOK
143 | DnexTpuyeckuii TOK B HOJIYIPOBOJIHUKAX 15.4

https://m.edsoo.ru/ab61c660
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bubmuoreka [JOK

144 [TonynpoBoAHMKOBEIE TPUOOPHI 16.4 https://m.eds00.ru/83622200
PuU3NYECKU IPAKTUKYM 110 TEME
4 Biomora 10K
https://m.edso0.ru/5643ea56
aHAJIOTOBBIX U U (PPOBHIX
M3MEpUTENbHBIX TPHOOpPOB"
@uU3NYECKU IPAKTUKYM I10 TEME
146 "N3y4ueHrie HepaBHOMEPHOTO JIBUKEHUS C 18.4 bubnuorexa [JOK
IEJIbIO OTIPEICTICHUsT MTHOBCHHOM ' https://m.edsoo.ru/f6292f5f
CKOpocTH"
®u3N4eCcKUil IPAKTUKYM IO TEME
147 "N3mepenue yCKOpeHHUs IIpH 21.4 bubnuoreka [IOK
PSMOJMHEHHOM PaBHOYCKOPEHHOM ' https://m.edso0.ru/6960b6ef
JIIBMKEHHWH 110 HAKJIOHHOM MI0CKOCTH"
148 q;;st:;g;: ;?ffﬁfﬁf cBoBoRHoro 224 | bubmorexa [IOK
" https://m.edsoo.ru/d1ea2402
MaJeHUs
DU3NYECKUH TPAKTUKYM 10 TEME
149 "HccnenoBanue 3aBUCUMOCTH MEPUOJIA 23.4 bu6mmoreka [JOK
oOpaleHUs KOHHYECKOTO MasTHUKA OT ' https://m.edsoo.ru/bcf53514
ero napameTpon"
DU3NYECKUH TPAKTUKYM 10 TEME
150 "M3MmepeHue paBHOICUCTBYIONIEH CUIIbI 244 bubnmuoreka [JOK
[IpY JIBMKEHHH OpYCKa M0 HAKJIOHHOW ' https://m.edsoo.ru/0b34db84
JI0CKOCTH"
Ou3nyecKuil MPakTUKyM 10 TEME
151 "UccneqoBanue 3aBUCUMOCTH CUJI 254 bu6mmoreka [JOK
YIIPYTOCTH, BO3HUKAIOUINX B MIPYXHHE U ' https://m.edsoo.ru/b55b81al
pEe3UHOBOM 00pa3sle, oT ux aedopmanun"
DU3NYECKU TPAKTUKYM I10 TEME
152 "I/IccneZLOBaHHep ,Z[BI/I)KZXI/I}I Opycka o 28.4 Bubmiorexa LJOK

HaAKJIOHHOM MJIOCKOCTH C NEPECMCHHBIM

https://m.edsoo.ru/b83b1607
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Kod(hduimeHToM TpeHus "

@uU3NYECKUH IPAKTUKYM I10 TEME

" N N bubmmoreka [{OK
153 N3yuenue ycroitunBocTu Tl'a'epzloro Tena, 29.4 https://m.edso0.ru/4a04fAf7
HMMEIOIIETO TUIOTIA b OTTOPHI
DOU3NYECKUN MPAKTUKYM MO TEM
154 "I/I33Mepe§HHe KI/II)}?GTI/ILIE}:’(I:VIIQI; aljepemn Tena 30.4 bubmmorexa LHOK
" https://m.edsoo.ru/856fb28e
110 TOPMO3HOMY ITYTH
155 ®u3nyeckuil NPakTUKYM 10 TEME 55 bubnuorexa [JOK
"H3y4eHne u30XopHOTO mpoiiecca” ' https://m.edsoo.ru/e0fe7e07
156 ®u3nyeckuil NPakTUKyM 10 TEME 6.5 bubnuorexa [JOK
"H3mepeHune yienbHOU TemIoéMKOCTH" ' https://m.edsoo.ru/2f2faa61
®u3N4eCcKUil IPAKTUKYM I10 TEME
157 "N3mepenue abCOIOTHOM BIaKHOCTH 75 bubnuoreka [IOK
BO3/IyXa U OI[CHKA MacChl MIapOB B ' https://m.edsoo.ru/6b1a23b5
nomMenieHun"
DU3NYECKUH TPAKTUKYM 10 TEME
158 "Pacnipenenenue pa3HOCTH MOTEHIIMAIOB 85 bu6mmoreka [IOK
(HampspKEHUs) IPU TOCIIeI0BATEIbHOM ' https://m.edsoo.ru/ec424377
COEJIMHEHUU KOHJIEHCATOPOB"
DU3NYECKUH TPAKTUKYM 10 TEME
159 "UccneqoBaHue 3aBUCUMOCTH CHJIBI TOKA 125 bu6mmoreka [JOK
OT HANPSKCHUS JIJIS JTAMITBI ' https://m.eds00.ru/2b179d98
HakajauBaHuA"
Ou3nyecKuil MPakTUKyM IO TEME
160 "UccneqoBaHue 3aBUCUMOCTH 135 bu6mmoreka [JOK
COIMPOTHUBJIEHUS TEPMOPE3UCTOPA OT ' https://m.edsoo.ru/64b6e901
TeMIiepaTypsl"
161 | UToroBas KOHTpOJbHas paboTa 145 ﬁgg;ﬁ;:;%igiﬂﬁlo f9752ac
162 O06o0meHre U cucTeMaTru3amusa 3HaHUHA 155 bubnmuoreka [JOK
o teme "KunemaTtnka" ' https://m.edsoo.ru/ed017d93
163 O00011IeHNE U CUCTEMATH3ALIUS 3HAHUN 16.5 bu6mmoreka [JOK
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o teme "JIlunamuka"

https://m.eds00.ru/3149956b

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN

" bubmmoreka [{OK
164 | mo Teme %aKOHH COXpaHEHUs B 1 0 0 19.5 https://m.eds00.ru/6c0dfoce
MCXaHUKE
s | e« e[ o oms | BSmomnox
. " ' https://m.edsoo0.ru/de148976
MOJICKYJIAPHOKMHETUYCCKON TCOPHUU
166 | no rew "Tepvorumama. Toomse | 1 0 0 215 | Bubmorexa IOK
" ' ' https://m.edsoo.ru/Obcc77cl
MalIuHbI
060611161'-‘11/16 Y CUCTEMaTH3aIMs 3HAHUH Butmotexa LIOK
167 | mo Teme "ArperatHble COCTOSIHUS 1 0 0 22.5 .
" https://m.edsoo.ru/59ca5c91
BemecTBa. Ma3oBbIe MEPEXO b
168 O06o01enre 1 cucTeMaTru3amus 3HaHUHA 1 0 0 235 bubmuorexa [JOK
o Teme "DiekTpudeckoe mose" ' https://m.edsoo0.ru/f2381c0c
169 | novoms "ommonmmt snexpncomtt 1 0 0 245 | bubmorexa IOK
ToK" p ' https://m.edsoo.ru/3cae6dal
170 O06o00meHre 1 CHCTEMAaTH3alHs 3HAHUH 1 0 0 26.5 bu6mmoreka [IOK
o teme "ToKu B pa3anyHbIX cpeaax” ' https://m.edsoo.ru/cc7681d4
OBUIEE KOJIMYECTBO YACOB I10 170 10 16

I[TPOTPAMME
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11 KJIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka K I Hata o0pa3oBaTe/ibHbIE
/i yp Beero oHTpoJbHBbIE | [IpakTHUYecKkue WayueHns p
padoTsI padoThbI pecypchl
| | Pt oo e | [ ; B LOK
POBO ' ' https://m.edso0.ru/487a8593
I'mnote3a Ammepa
2 cyneprosmumtwarsmmn noci M| 1 0 0 ubmorea IOK
. ' https://m.edsoo.ru/4clabcch
MarHUTHOW WHIYKITUU
3 MarsuTHO€ 10JIe TPOBOIHUKA C TOKOM. 1 0 0 bubnuoreka [IOK
OmeIT Dpcrena https://m.edsoo.ru/d35d5262
N bubmuorexa [JOK
4 Cuna Amriepa, €€ HampaBJICHUE ¥ MOIYJTb 1 0 0 https://m.eds00.ru/26d9¢c5ha
bu6mmoreka [IOK
> Pewerye 3axas . 0 0 https://m.edsoo.ru/a37a0c21
6 [Ipumenenne 3akoHa Amrepa. 1 0 0 bubmuorexa [JOK
DJEeKTPOU3MEPHUTENIbHBIC TPUOOPHI https://m.edsoo.ru/ad7718d7
;| oo £ mopmemenuoma. [ ] ; B LOK
P . https://m.edsoo.ru/c97afaal
OJIHOPOJHOM MarHUTHOM I10JIe
bu6mmoreka [JOK
8 Pewerye 3azaq ! 0 0 https://m.edsoo.ru/504e98c7
bubnuoreka [JOK
¥ Pabora cuvt Jloperna ! 0 0 https://m.edsoo.ru/d518be4b
bubnuoreka [JOK
10 Bxoanas koHTpoJIbHAs paboTa 1 1 0 https://m.eds00.ru/93617bd9
1 MarHuTHOE€ I0JI€ B BEIIIECTRBE. 1 0 0 bu6mmoreka [JOK
deppomMarHeTHkH, napa- U AMaMarHeTHKU https://m.edsoo.ru/30ff9608
12 OcHoBHBIE CBOMCTBa (PepPOMArHETUKOB. 1 0 0 bubnunoreka [JOK

[Tpumenenue heppoMarHeTHKOB

https://m.edso0.ru/0b58190a
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bubmuoreka [JOK

13 Pemenue 3agau no reme "MarautHoe nose https://m.eds00.ru/5b55¢307
" " bubmmoreka [{OK
14 Pemienue 3a1au 1o reme "MarauTHoe moJsie https://m.edsoo.ru/41c4ae8a
15 SIBneHue EKTPOMArHUTHON UHIYKIIVH. bubnuorexa [JOK
[ToToK BeKTOpa MarHUTHOW MHIYKIIUU https://m.edsoo.ru/b3efaOcl
bubmmoreka [{OK
16 INC mnnyram https://m.edso0.ru/48150bd8
17 3aKOH AMEKTPOMATrHUTHON UHAYKIIUH bubnuorexa [JOK
dapages https://m.edsoo.ru/a6dec188
bu6moreka [IOK
18 Buxpeoe anekrpuueckoe nosie. Toku @yko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMH B IBOKYIIAXCA bubmuorexa [JOK
MPOBOIHUKAX https://m.edso0.ru/0235cc02
bu6mmoreka [IOK
20 Peenne 3aza- https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Hpaguio Jlenna https://m.edsoo.ru/bbc22726
29 NupyktuBHOCTH. Karynika HIYKTUBHOCTH bubmuorexa [JOK
B LIEMH MTOCTOSTHHOTO TOKA https://m.edso0.ru/621eae9d
23 SBnenne camounaykuuu. IJ1C bu6mmoreka [JOK
CaMOUHTYKIIHH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KATYIIKU C bubnmuoreka [JOK
TOKOM. DJICKTPOMAarHUTHOE TI0JIC https://m.edsoo.ru/b3c0ad11
bubmuoreka [JOK
25 Pemenne sanas https://m.edsoo.ru/88f69d2b
26 O000111eH1E U cCUCTEMATH3AIMsI 3HAHUH 110 bu6mmoreka [JOK
Teme "DeKTpoIuHaMHKa" https://m.eds00.ru/76484025
27 KonTponpHast paboTa o teme bubnuoreka [IOK
"DnekTpoauHamMuka" https://m.edsoo.ru/8ae09b98
28 KonebarenbHas cucrema. CBOOOIHEBIC bu6mmoreka [JOK

KoJIeOaHMSI. FapMOHI/I‘-ICCKI/IC KOJIeOaHMS

https://m.edsoo.ru/7¢1db385
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Kunemaruueckoe 1 I[MHaAMHUYECKOE

bubmuoreka [JOK

29 omnucaHue KoyebaTeabHbIX JBKECHHM https://m.edso00.ru/87ce9498
DHepreTudecKkoe onrcanue. BeiBo
30 JTAHAMUYECKOTO OMMMCAHUSA TAPMOHUYECKUX bubmmoreka [{OK
KOJICOAHHH U3 MX SHEPTETHYECKOTO U https://m.edsoo.ru/e3c99692
KHHEMATHYECKOTO OIHUCAHMS
. bubnuoreka [JOK
31 AmmnTyna u ¢asa Konebarmii https://m.edsoo.ru/7a0c439a
Ilepuon u yactora kosiebanuii. [lepros
MaJbIX CB HBIX K HUI
32 MZJTIeMaiH?I(zZII(loro M;ﬂJ:IFGI:{?Ka. [Tepuon bubmorexa HOK
. https://m.edsoo.ru/e0399319
CBOOOJHBIX KOJICOaHUN IPY’KUHHOTO
MasiITHUKA
33 3aryxatomue koyie0anus. BeiHyk1eHHbIE bubmuorexa [JOK
KoJiebanus. Pe3onanc https://m.edsoo.ru/72e93d09
bu6mmoreka [IOK
34 ABTOKOICORHI https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Permrenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
36 Ypok-koHpepenus "MexaHnuecKue bu6mmoreka [JOK
KoJie0aHMsl B MY3bIKaJIbHBIX HHCTPYMEHTaX" https://m.edsoo.ru/8ef587be
37 O060011eHre U cucTeMaTU3aLMs 3HAHUI 11O bu6mmoreka [JOK
teMe "Mexannueckue Koaeoanus" https://m.edsoo.ru/eb84182f
38 DNEeKTPOMAarHUTHBIE KOJICOaHHUS. bubnnoreka [JOK
KosiebaTebHbIH KOHTYD https://m.edsoo.ru/d4adabde
39| saps romoncatop ¢ O e Buiorexa LIOK
https://m.edsoo.ru/093f9afl
TOKa B KOJIeOATEIIbHOM KOHTYpE
40 3aKOH COXpaHEeHHsI SHEPTUU B UACaTHHOM bu6mmoreka [JOK
KoJ1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
41 3aTyxarouue 3J1eKTPOMarHuTHbIE bu6mmoreka [JOK
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Kosebanus. BeiHykaeHHbIe
AIIEKTPOMArHUTHBIC KOJICOAHHS

https://m.eds00.ru/5e668619

[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

bubmmoreka [{OK

42 B IICTIM MIEPEMEHHOT0 TOKa https://m.edso0.ru/84836152
43 Karynika nHIyKTUBHOCTH B LIEIN bubnuorexa [JOK
MEPEMEHHOT'0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa JyIst 2JIEKTPUUYECKON 11eTTH bubnuorexa [JOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
45 Z/II\SI)II'II;I}II/I(’)T(;EHEZP; B;Z;i:;;ggi(:é 3HaYECHHE bubmaorexa LIOK
CHTBI TOK ¥ HATPAKEHUA https://m.edsoo.ru/lcac6c4c
46 Pe3oHaHC B 25IeKTpUYECKOH TeH bubmuorexa LIOK
https://m.edso0.ru/087506df
bu6moreka [IOK
47 Peuenre 3a1a- https://m.edséf).ru/a16836a4
48 ggzig?;l;gr;gaﬁi%)s;[);?;pﬁmpefineﬁne bubmorexa [TOK
o https://m.edsoo.ru/f97418ae
ANEKTPUIECKON SHEPTUHU
19| memposmepmn Kymsrypa semomsamams Bu6morexa LIOK
8 https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPT U B TIOBCEAHEBHOM JKM3HU
bu6mmoreka [JOK
S0 Pemenne sanas https://m.edscﬂ).ru/ee6677ed
bu6mmoreka [JOK
51 Pemenne sanas https://m.edscl)lo.ru/7cab59f8
52 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUN 110 bu6mmoreka [JOK
TeMe "DIeKTPOMarHUTHbIC KoJicOaHus" https://m.edsoo.ru/401024a9
53 Mexanndeckue BOJIHbI. XapaKTepUCTUKH bubnuoreka [IOK
MEXaHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBoliicTBa MEXaHMYSCKUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEPUCTUKH 3ByKa bubnuoreka [IOK
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https://m.eds00.ru/138h6f09

56 WudpasByk u ynprpassyk. LllymoBoe bubmuoreka [IOK
3arps3HCHNUE OKPYIKAIOLICH CPEeIb https://m.edsoo0.ru/7380038f
bubmmoreka [{OK
> Pemerre saxas https://m.edsoo.ru/cfd918bf
58 DneKTpOMarHuTHbIE BOJIHEL. M3mydeHue bubnuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMATrHUTHBIX BOJIH. bubnuoreka [JOK
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[k KTPOMarHUTHBIX BOJIH.
60 HpvlaliII:Ha;fHeI;?mlilTpOMarHHTEEIX BOJTH B bubmorexa LHOK
https://m.edsoo.ru/49belf9e
TEXHHUKE U OBITY
[TpUHIMIIBI PATUOCBSI3N U TEICBUIICHHS.
61 P;)JIHOI?IOKale/IaﬂH. C;)J:exipOMale"EilTHJ(I)ee bubmorexa [TOK
o https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKpY KaroLel cpeibl
62 KontponsHas padota o teme "Konebanus bubmuorexa [JOK
¥ BOJIHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEWHOTO bubmuorexa [JOK
pacrpoCTpaHEHHS CBETa https://m.edsoo0.ru/f9566406
64 Pemenue 3aga4 Ha MpUMEHEHHUE 3aKOHA bu6mmoreka [JOK
PSIMOJIMHEHHOIO PacpOCTPAHEHHS CBETa https://m.edsoo.ru/ea32d455
65 Ortpaxenue cBera. [Inockoe 3epkaino. bubnuoreka [JOK
Chepuyeckoe 3epKajio https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeTa. AGCOIOTHBIN U
o | ook osren, ez B 10K
o https://m.edsoo.ru/bc2e55cd
[IpenenbHBIN yroll MOJHOTO BHYTPEHHET O
OTpaKeHUS
67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB bubnunoreka [JOK
OTpa)KEHMsI U TIPEIOMIICHHSI CBETa https://m.edso0.ru/49d830a9
68 Xon tyde B mpusMe. Jlucrnepceus cBera. bubnuoreka [IOK

CnoxHbIN cocTaB Oentoro ceera. Llper

https://m.edsoo.ru/d8elc3be
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JInH3b1l. POKYCHOE paccTosIHUE U

bubmuoreka [JOK

69 ONTHYECKAS CUJIA JIMH3LI https://m.edso00.ru/60441359
70 [TocTpoenue n300paxeHunil B IMH3aX U UX bubnuorexa [JOK
cucreMax. YBEIMYEHHE JINH3BI https://m.edsoo.ru/bb53b1d5
70| sobpamenm, noryssemmm ¢ nowomso Bumorera LIOK
HHng » HOIYH = https://m.edsoo.ru/5a868f09
72 ['ma3 kak onruaeckas cucrteMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
73 Pemrenne 3anau. IIpenensl npuMeHMMOCTH bubnuorexa [JOK
reOMETPUIECKOM ONITHKH https://m.edsoo.ru/cd174al10
74 CKOPOCTh CBETAa U METOJIBI €€ H3MEPCHHUS bubmorexa HOK
p A p https://m.edsoo.ru/f32aab06
bu6moreka [IOK
& Jlucniepens cera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 Hurepepenmus ceera https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HUCTOYHUKH. Y CIIOBUS bubmuorexa [JOK
HAOJII0IEHUS] MAKCHMYMOB U MHHUMYMOB https://m.edsoo.ru/c6416d48
78 Pellierie bu6mmoreka [JOK
HHCHHE 3aad https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
” Tpmvenerme mirepdepeniun https://m.edsoo.ru/668edbc8
bubnuoreka [JOK
80 Jlndpaxuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakuronHas peméTka. Y cloBue bubnunoreka [JOK
HAOJIFOJICHHUS TIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [JOK
82 Pemenne sanau https://m.edsoo.ru/d58c411a
83 ITorepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipuzanus cBera https://m.edsoo0.ru/e9890fe9
84 Pemenne 3amau bu6mmoreka [JOK
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https://m.edso0.ru/c56¢8158

85 CBeToBbI€ SIBJIEHUS B IPUPO/IE BH6H_HOTeKa HOK
https://m.edso0.ru/0b36363d
86 O06o01IeHre U cucTeMaTH3alus 3HaHU! 110 bubmmoreka [JOK
teme "Onruka" https://m.edsoo.ru/8a14748b
87 KonTtponsHas padota no teme «OnTuka» Eggg?/ﬁzzic%?Ij/BZﬂS dd4
G A — BuSmoreka LIOK
HpHHITHI OTHOCHTETbHOCTH https://m.edsoo.ru/c9bd77cb
89 [TocTynaTel cienuanbHOM TEOPUU bubnuoreka [IOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
50 mpwammmocns. Ommocmenmoers Bubmiorera LLOK
https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE BPEMEHU U
COKpAIEHUE JITHHBI
91 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM bubmuorexa [JOK
YJaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBsI3b MacChl C SHEPTUEH U UMITYJIbCOM bubnmuoreka [JOK
PEIATUBUCTCKOMN YaCTHIIBI. DHEPTHUS TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TeTUIOBOE M3TyYEHUE bubmorexa [IOK
https://m.edsoo.ru/f54035a5
bubnunoreka [JOK
4 3aKOH cMelleHns Buua https://m.edscl)lo.rullchHSZ
95 I'unoresza M. I1nanka o kBanrax. ®OTOHBI ﬁggg:l;llﬁzlazlsﬁ)?’ﬁ/aﬁfﬂw
bubnunoreka [JOK
% DHEprHA M MMIIYILC pOTOHA https://m.edscﬁ).ru/7fb307ec
97 ®otosdpdext. OnpiThl A. I'. Croserosa. bubnuoreka [IOK
3akoHbl hoTorPPexTa https://m.edso0.ru/8c68e5b9
98 VYpaBuenue DiiHmreitHa Ui potorddekra. bubnuoreka [IOK
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"Kpacnas rpanurma" ¢potosddekra

https://m.edsoo.ru/01ef4556

bubmuoreka [JOK
99 JaBnenue ceera. Onbitel I1. H. JIcOeneBa https://m.eds00.ru/64b4f966
. bubnuorexa [JOK
100 | BonHosbie cBoficTBa YacTHLL https://m.edsoo.ru/f59cfcec
B Bpoiins.
101 B;):;;Tpaz;g; fgf;:izo;oijnfsaunn bubmorexa [TOK
o https://m.edsoo.ru/5df8bafl
JBUOKYIICHCS YaCTHITBI
102 | KopmycKyasipHO-BOJIHOBOM Ayallu3M bubmorexa LHOK
https://m.edsoo.ru/8ccab62a
bu6moreka [IOK
103 | dudpakius >IeKTPOHOB Ha KPUCTAILTAX https://m.edsoo.ru/30dbalsc
100 Coomonionns neonpererénmoerei BuSmnoreka LIOK
N pest https://m.edso0.ru/65783dec
I'eitzenbepra
bu6mmoreka [IOK
105 | Pemenne rpaguieckux sazas https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 | Pemenne pacu€rpix sazias https://m.edsoo.ru/ee9b3182
Loy | e o e, Ocaon B LOK
> https://m.edsoo.ru/c3de891a
Jyalli3M
108 OnbITHI IO UCCIEAOBAHUIO CTPOCHUS aTOMA. bu6mmoreka [JOK
[Tnanerapuas mozeiasr aroma Pesepdopa https://m.edsoo.ru/312b750a
bubmuoreka [JOK
109 | Hoctynatst Bopa https://m.edsoo.ru/404dfa9a
110 Bunp! ciektpoB. CriekTp ypoBHEH 3HEpruu bubnnoreka [JOK
aToMa BOJI0poia https://m.edsoo.ru/cf74blla
111 CHnoHTaHHOE U BBIHYXIEHHOE U3TyYeHUE bubnunoreka [JOK
CBeTa https://m.edsoo.ru/f945d85c
112 | JMasep bubnmuoreka [JOK

https://m.edso0.ru/2288a0c4
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Hyxnonnas mozaens siypa ['elizenOepra-

bubmuoreka [JOK

113 | BaneHko. 3apsia 1 MacCOBOE YHCIIO SIpa.
pAl b https://m.edsoo.ru/34ada5de
W3oTtonbl. PagnoakTHBHOCTH
3aKoH paJuoaKkTUBHOIO pacnaja. CBoiicTBa
114 | MOHH3HDYIOLIETO H3Ty4EHHS. Biasiaue bubnuorexa [JOK
PaJMOaKTUBHOCTH Ha KUBBIC OPraHU3MBbI. https://m.edsoo.ru/aab98bef
Ho3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie
cuibl. Jledext Maccrl siapa. AnepHbie
peakuuu. Snepusie peaktopsl. [IpoGiemsr bubnuoreka [JOK
115 )
YIPABISIEMOTO TEPMOSIZICPHOTO CHHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHE ACTIEKThI Pa3BUTHSI SIICPHON
SHEPTEeTHUKH
MeTo Il pETUCTPAIIMH U UCCIICAOBAHHUS
SJIEMEHTAPHBIX yacTull. DyHaaMeHTaIbHEIE
116 | B3aumo eII;ICTBI/Iﬂ ba IIfIOHI}:IH ffleSOHH u bubmorexa LIOK
a - 0ap ’ . https://m.edsoo.ru/lac08a5hb
nentonsl. [IpencraBnenue o CtanmapTHOM
Mo ienu. KBapk-TiirooHHast MOJIETh apOHOB
®wusuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Mmatepust U TEMHAs bu6mmoreka [JOK
117 . )
sHeprus. ENMHCTBO (H3UUECKOM KapTHHBI https://m.edsoo.ru/c026fd37
MHpa
118 DTanbl pa3BUTHS ACTPOHOMUU. 3HAYEHUE bubnmuoreka [JOK
aACTPOHOMHH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
119 0OBSICHEHUS IPUPOIBI KOCMHYECKHX bu6mmoreka [JOK
00BEKTOB. MeTO1bI ACTPOHOMHYECKHX https://m.edso0.ru/39c44028
HUCCIIEI0OBAHUMI
CoBpeMeHHbBIE ONTUYECKHE TEIECKOIIBI
120 a I/II:)OTCJ'IGCKOHH BHeaTMocC(epHast , bubmmorexa [IOK
pai ’ p https://m.edsoo.ru/4877aale
aCTPOHOMUS
121 Bun 3Bé3anoro He6a. Co3Be3fusi, spKue bu6mmoreka [JOK

3Bé3,Z[LI, IJIaHCTHI, X BUINMOC IBHKCHUC

https://m.edsoo.ru/aac588eb
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Counneuynas cucrema. Comnite. Conneunas

bubmuoreka [JOK

122 aK"I.I/IBHOCTb. Ucrounuk snepruu CosHua u https://m.edsoo.ru/22748eb4
3BE3]

i B LOK

" https://m.edso0.ru/42169944
CBETUMOCTh
124 | 3Be3anl IIaBHOM MOCIIENOBATEIBHOCTH bubmaorexa LIOK
https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoenue 38€31. CoBpeMeHHbIE

195 | TIPEACTABICHHS O IPOUCXOMKICHUN 1 bubnuorexa [JOK
sBoJiroruy CoJIHIA U 3BE3]1. DTalbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]]

126 Mneunsiii [Iyre — Hama 'amaktuka. Tunst bubnuoreka [IOK
rajgakTukK. YEpHbIe JBIPHI B SIIPaX TaJakTHK https://m.edsoo.ru/7cd10a0a

127 Jucon Xabma. Teop Bommtora sspua bubmorexa LIOK

i ' https://m.edsoo.ru/3dbdf0d2
PennkroBoe n3nyyenue

128 Macmrabnas ctpykrypa BeenenHoii. bubmuorexa [JOK
Meraranaktuka https://m.edsoo.ru/ce234633

129 | Hepeménupie mpo0IeMbl aCTPOHOMUH ﬁgg;?/ﬁzziigﬁl 437doffe
DU3NYECKUN TPAKTUKYM 10 TEME

130 nocrommi Mo Hecnetonare ubmotera LIOK

. https://m.edsoo.ru/67361aef
NeUCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131 ®u3NUEeCKU IPAKTUKYM IO TEME bubnuoreka [IOK
"U3mepenue cuiabl Ammepa” https://m.edsoo.ru/fcae91e9
Pu3HUeCKU MPAKTUKYM I10 TEME

132 | "HUccnemoBanue sIBICHUS https://m.edsoo0.ru/c36658da
ANEKTPOMAarHUTHOM UHIYKIIUHU"

133 | ®usnyeckuii npakTukyMm 1o teme "Coopka bubnuoreka [IOK
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MOJIEJIH JIEKTPOMArHUTHOTO reHeparopa’

https://m.edso0.ru/b8fh6391

Pu3NYEeCKUN PAKTUKYM 110 TEME
"U3mepenue neproia cBOOOTHBIX

bubmmoreka [{OK

134 KOJICOAHHI HUTSHOTO M PY)XKHUHHOTO https://m.edso0.ru/5d159d35
MasITHUKOB"
DOU3NYECKUN MPAKTUKYM MO TEM
135 "H;eog;azolza}l:;e 3HC}II)1\1/"II/II/IOB f[p}e’)KI/IHHOM bubmorexa [TOK
. https://m.edsoo.ru/a28026hbd
MasITHUKE
DOU3NYECKUN MPAKTUKYM M0 TEM
136 "I/IcgcneeIICOBaHHIe);aGOTi?Hc(;ozHI:KOB cBeTa bubmorexa LHOK
. https://m.edso0.ru/89dc2d90
B IIETTM IEPEMEHHOTO TOKa
137 Pu3NYEeCKU NPAKTUKYM 10 TEME bubnuoreka [IOK
"H3y4yeHue nmapamMeTpoB 3ByKOBOW BOJIHBI" https://m.edsoo.ru/b100661a
Pu3NYEeCKU NPAKTUKYM 10 TEME
138 "N3mepeHune nokasaress npeaoMICHUs bubnuoreka [IOK
crekna". "[lonyueHre n300pakeHus B https://m.edsoo.ru/42569eal
CHUCTEME U3 IJIOCKOTO 3€pKaja U JIUH3BI"
DU3NYECKUH TPAKTUKYM 10 TEME
139 "UccnenoBanne 3aBUCUMOCTH (POKYCHOTO bubmuorexa [JOK
paccTOsIHHS OT BellecTBa (Ha IMpUMepe https://m.edsoo.ru/b879fb3f
KUJKUAX JIMH3)"
140 “HiaGmonene anppaa, metepepesn Bufimorera LIOK
v https://m.edsoo.ru/8b7ac737
U TIOJIIPU3AIIUU CBETA
Ou3nyecKuii MPakTUKyM 10 TEME
141 | permmncros anetn (o Gororpau ubmotexa LIOK
https://m.edsoo0.ru/63756¢47
TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM
nose)"
?I/BI/I‘ICCKI/II/I MPAKTHUKYM T10 TeME Bubmiorexa LIOK
142 UccnenosaHune 3aBUCHMOCTH CHIIBI TOKA

4yepe3 CBETOAMO]1 OT HaNpsKEeHUs"

https://m.edsoo.ru/eb916f82
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PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTo

bu6mmoreka [{OK

143 aTOMapHOTO BOJIOPO/Ia U M3MEPEHHE https://m.edsoo.ru/ec651eb8
nocrosinHOM Punbepra"
DOU3NYECKUHN MPAKTUKYM 110 TEME
144 "I/ICCJIGI[OBaHI/IS paIII/IO}:.\f(TI/IBHOI‘O dona c bubmorexa [TOK
" https://m.edsoo.ru/c3dabe6e
WCII0JIb30BAHNEM JIO3MMETpa
PuU3NYECKU IPAKTUKYM I10 TEME
"HabOaromeuus 38€31H0T0 HeDa
HEBOOPYKEHHBIM TJTa30M C HCTIOJIH30BAaHUEM
145 | KOMIIBIOTEPHBIX MIPUIIOKEHUH IS bubnuorexa [JOK
OTIpeIeIIeHNS TTOJI0KEHUST HEOSCHBIX https://m.edsoo.ru/1072021e
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTO MOTYIIAPHS U SIPKHE
3BE316I"
O06001IeHre U cUCcTEMATU3ALNS 3HAHUN.
Ponw ¢pusuku W acTpOHOMMH B Bubmiorexa [[OK
146 | BKOHOMMYECKOM, TEXHOJOTHYSCKOM, )
N N https://m.edsoo.ru/ad6ddeed
COITMATBHOM M ATUYECKOH cdhepax
JESITETFHOCTH YeJIOBEKa
OO6o01enre 1 cucTeMaTu3alus 3HaHUH.
147 | Ponmb ElMeCTo bu3HKY 1 aCTEOHOMI/II/I B bubmorexa LIOK
o . https://m.edsoo.ru/18f19f7c
COBPEMEHHOU HAYYHOU KapTHHE MUpPa
OO6o01enre U cucTeMaTu3alus 3HaHU.
Ponb ¢pusmdeckoit Teopuu B GopMUPOBaAHUH
MPEACTABICHUH 0 PU3NUECKON KapTHHE bubmuoreka [JOK
148 . .
MHUPa, MECTO (PU3HUYECKON KapTUHBI MHPA B https://m.edsoo.ru/e7d400f4
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJCTABICHUN O IPUPOJIE
149 O06o001IeHre 1 cucTeMaTr3ays 3HaHUH 110 bubmuoreka [JOK
teme "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre 1 cucTeMaTr3aus 3HaHUH 110 bubmuoreka [JOK

TeMe "Kunemaruka"

https://m.edsoo.ru/4e31b507
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O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN 1O

bubmuoreka [JOK

151 teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o01IeHre U cHCTeMaTH3alus 3HaHU! 110 bubnmoreka [JOK
teme "CraTuka TBepAoro tena' https://m.edsoo.ru/3cca482e
153 O0o01IeHre U cHCTeMaTH3alus 3HaHU! 110 bubnmoreka [JOK
Teme "3aKOHBI COXpAaHCHHUsI B MEXaHHKe" https://m.edsoo.ru/32a4d1a0
HUE U CHCTEMAaTU3alis 3HAHUH 1T
154 ?e?eﬁsggmoe%ling:K;Hﬂ;ig- o ° bubmmorexa [TOK
. " https://m.edsoo.ru/ed440ca8
KHHETUYECKOU Teoprun
HUE U CHCTEMAaTH3alis 3HAHUH 1T
155 ?e?/?e(s'l'{}eeplvleom(I:H;Mile. T?:;IHOBiIea ° bubmmorexa [TOK
. https://m.edsoo.ru/c63f7c10
MaIITHHBI
HUE U CHCTEMAaTU3alis 3HAHUH 1T
156 ?e?fe(s']‘lfrpeeranimce 20;0:3351 BZIHaeCTBa. ° bubmorexa LIOK
; https://m.edsoo.ru/1d36b5b1
@PazoBbIE TEPEXOIBI
157 O060011eHre U cUcTEMaTU3aLUs 3HAHNUI 110 bu6mmoreka [IOK
Teme "DekTpuueckoe mose" https://m.edsoo.ru/3bf0def9
158 O060011eHre U cUcTEMaTU3aLUs 3HAHNUI 110 bu6mmoreka [IOK
teme "TI0CTOSIHHBIN AJIEKTPUIECKHUH TOK" https://m.edsoo.ru/71453ee6
159 O060011eHre U cucTeMaTU3aLus 3HAHUI 1O bu6mmoreka [JOK
teme "Toku B pa3nuuHbIX cpeaax” https://m.edsoo.ru/3d40077a
Lo | Qe e s Bumorea 101
" https://m.edsoo.ru/3b4c06ae
DJNEeKTPOMAarHUTHAS] HHYKIUS
bubnuoreka [JOK
161 | UTtoroBas KOHTpoJIbHAS paboTa https://m.eds00.ru/053e2248
162 O06o001IeHre 1 cucTeMaTr3amys 3HaHUH 110 bubnuoreka [JOK
teMe "MexaHuueckue KojaeOanus" https://m.edsoo.ru/d6310bfd
163 O06o01IeHre 1 cucTeMaTr3amus 3HaHUH 110 bubnmuoreka [JOK
TeMe "DIeKTpOMarHuTHbIe KoseOaHus" https://m.edsoo.ru/5e2bb83d
164 O06o001eHre 1 cucTeMaTr3ays 3HaHUH 110 bubnmuoreka [JOK

TeMe "MexaHHdecKue 1 QJICKTPOMATrHUTHBIC

https://m.edsoo.ru/96a7a2dd
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BOJIHBI"

165 O000111eHNE ¥ cUCTEMAaTH3AIMs 3HAHUH 110 1 0 bubmuoreka [JOK

teme "OnTuka" https://m.edsoo.ru/52ad1603
166 O060011IeHNe U CUCTEMAaTH3aIUsl 3HAHUH 110 1 0 bubmuoreka [JOK

teme "OcuoBel CTO" https://m.edsoo.ru/5bec1c65
167 O060011IeHNe U CUCTEMAaTH3aIUsl 3HAHUH 110 1 0 bubmuoreka [JOK

teme "KopryckysisipHO-BOJTHOBOH Jiyasiu3m" https://m.edsoo.ru/f7c59d38
168 O06o0mmeHre u cuCTeMaTH3alKs 3HAHUHT 110 1 0 bubmmoreka [{OK

teme "dusnka aToma" https://m.edsoo0.ru/1f511654
oo | oo n e o | ; B LOK

" https://m.edso0.ru/905¢c5ce0

OJICMCHTAPHBIX YaCTHUI]
170 O06o0meHre B cHCTEMAaTH3aIKs 3HAHUHT 110 1 0 bu6moreka [IOK

Teme "DiaeMeHTbhI acTpopu3nuKu" https://m.edsoo.ru/2bffb94c
OBIIEE KOJIJMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJILHOI'O
MPOLIECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Msikumes, ['.51. M 99 ®usuka: yrirydoneHHsiid yposeHb-M.: JIpoda, 2020

NUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://m.edsoo.ru
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