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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOIMMX  OCHOBHBIE  00Opa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3pPacTHBIX OCOOEHHOCTEW OO0y4arouuxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca Guzukud yriayOJIEHHOTO YPOBHSI MO3BOJIIET PeaiM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBFHOTO O00pa30oBaHUA IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKe HMEET NPUMEPHBIA XapakTep M MOXKET OBbITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX



MOJXOJOB K MpenoAaBaHui0 (U3UKK Ha YIrIIyOJEHHOM YpPOBHE MpPH YCJIOBHUU
COXpaHeHMs 00513aTeNbHOM YacTu coJepxKaHus Kypca.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYINAas B
KauecTBe y4eOHOI0 IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUI0 XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IIOJIyYEHHs] HOBBIX MaTEepUajOB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyyaromerocsi, B JOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEero 00pa3oBaHus MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPHUHIIMIIBI €0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanuys npeanoyiara€T MCIOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢uzukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasnennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DJKOJOTHYECKMM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMOHAIBHOTO MPUPOIONOIH30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.
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OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
MPUHITUTIIAX CHCTEMHO-JIEATeTLHOCTHOTO moaxoa. Jis gusuku peamusamnus 3THX
MIPUHITUTIOB 0a3MpyeTCs Ha MCTOIB30BAHIH CAMOCTOSTEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIEro (¢akropa yudeOHoro mpouecca. s yriayOnaéHHOro
YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHMYECKOTO SKCIEPUMEHTA,
BKJTFOYAIOMIETO (PPOHTATBHBIE YUYCHUUYECKHE OMBITHI TMPU HM3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3auuMud (GU3MUECKOro TMpakTukyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs b0 B kKoHie 10 u 11 kiacco, 100 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBaHUE, KOTOPOE MPOBOUTCSA
10 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B mporpamme 1o (Qu3MKe cHCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTUKyMa MPEICTaBIICHA €IWHBIM IepedHeM. Brioop
TEMaTUKH JJII 3THX BHJIOB YYCHHUYECCKUX MPAKTUYECKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUSI, WCCIACAOBAHMS 3aBUCHUMOCTEH (DU3MYCCKUX BEIUYMH U ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOU MOJIENbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszliena Kypca, Tak U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
(bu3nUecKuX SBJIEHUN U MPOLECCOB B OKPYKAIOLIEH *KU3HH, TpeOyrole BbIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYaIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPEJTHET0 OOIIEro 00pa30BaHMs JOJKEH U3Yy4aThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Io
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.



JlemoHcTpanmoHHOE  000OpyAoBaHHe (OpPMHUPYETCI B COOTBETCTBUHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAaMid st
UCCJIEIOBAHMUSI  M3Yy4YaeMbIX  SIBICEHUW M MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpyIOBaHHWE I YYEHUYECKHX TPAKTHUYCCKUX paboT
dbopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M 0OeCredrBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammmuxca. TeMaTH4ecKue KOMILUIEKThI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TOCTPOCHBI HAa KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

HEJIX U3YUYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

OCHOBHBIMU LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

(dbopMHpOBaHHE WHTEpEca M CTpEeMJIEHUS OOyYarolmMxcss K HaydYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HWHTEIUIEKTyallbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe NMO3HaHWs U (popMHpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPYKAIOUTUM SIBICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

(dopMupoBaHKE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

dopMUpOBaHHE NPEACTaBICHUA O POJIM (PUMKK AJI Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl peleHueM CIEAYIOIUX 3aady B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHUsI:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

dbopMupoBaHrE YMEHUH MMPUMEHITh TEOPETUUCCKHUE 3HAHUS JIJIsI OOBICHEHUS
buznyecKuX SIBICHUNA B MPUPOAC W JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOU
buznyeckoil Moneblo, 3a/1ay, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHUE
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¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCJIE 3aaa4y
WHKXEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIAZICHUE METOAAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUS W IPOBEICHUS
¢u3nYeCKuX IKCIEPUMEHTOB, aHajiW3a M HMHTEPOpeTaluud  HHPOpMAaIH,
OIIpENEIEHUS IOCTOBEPHOCTHU IIOJyYEHHOIO PE3YJIbTaTa;

CO3/IaHHE€ YCJIOBHU JJIsl Pa3BUTHS YMEHMH HPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM J1€ATENbHOCTH;

pa3BUTHE HUHTEpeca K cepaM NMpoPecCHOHANBHON NESTENbHOCTH, CBSI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3uka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsl BbIOMpaeTcss OOYyYaIOIIUMUCS, IUIAHUPYIOUIUMH IPOJIOJDKEHHUE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPHII.

MECTO YYEBHOI'O TIPEJJMETA «®U3UKA» B YYUEBHOM IIVIAHE

Ha uzydenue puzuku (yriayOiaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus otBoutcst 340 vacos: B 10 kimacce — 170 yacoB (5 4yacoB B HENEIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaTopHBIX pPaboOT U OMBITOB € YYETOM HMHAMBUAYAJIBHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Mpollecce MOo3HaHus mnpupobl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBICHUUA M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHWM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK nadbopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTb KOOpPJAMHAT, CKOPOCTH W
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue  MaTepuasbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U IMOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CIUIOMETP,
NBIDKEHUE CHaApsOB, LEMHbIE, IIecTepéHYyaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopenb cucTteMbl OTCUETA, WIUTFOCTPALMS KMHEMAaTHUYECKHX XapaKTEPUCTHK
JBH>KCHUSL.

Crioco0bl uccie0BaHusl IBUKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOrO TMOJ| yrjoM K TOPU3OHTY U
TOPU30HTANIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW IBHKEHUS OJHOTO M TOTO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKyM.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

W3yyenune nBWXEHHS Tena, OpOIIEHHOTO TOpu3oHTaNbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOJIYJIIO
CKOPOCTBIO.



HccnenoBaHue 3aBUCUMOCTH IEepuoia OOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro napamMeTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcuéTa. I[IpuHImMn
oTHocuTenbHOCTH ["anmunes. HeuHepuuanabHbie CUCTEMBI OTcuéra (OmpenesieHue,
IPUMEDBI).

Macca Tena. Cuia. [IpuHuun cynepro3unuy CuJl.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh TPABUTAMOHHOW U
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO TAJCHHS OT BBICOTHI
HAJ] TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmkymerocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS W CUJIA TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
KUJKOCTU WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JBUKEHMUS.

Hasnenune. ['mapocratnueckoe nasienue. Cruia Apxumena.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MNPOLECCHI: MOAIINUITHUKH,
JIBUKECHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUS TNl B MHEPIUAIBHBIX 1 HEMHEPLIHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenue AByX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATIbHON CUCTEMBI OTCYETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIly CHI €
IIPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B NHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHJI, BOSHUKAIOIIUX B PE3YJIBTATE B3aUMOICUCTBUS TEI.

N3mepenune macc mo B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.



W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBMXKEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.

HccnenoBanre 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIvH.

M3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu F,(N).

HccnenoBanue nBMXEHUS Opycka MO HAKIOHHOM MJIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

M3ydeHue nBUKEHUsS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CroxeHune CHil, IPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

VY ci10BUsL paBHOBECHUSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3axonvl coxXxpaneHus 6 mexaHukxe.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

WMITyibC CHITBI M1 ©3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.
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PaGora cunpl Ha MamoM W Ha KOHEUHOM mepemenieHuu. [paduueckoe
npeacTaBieHue pabOThl CHIIBI.

MoniHOCTb CUIIBI.

Kunernueckasi sHeprusi MarepuaibHOM TOuku. Teopema 00 HU3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHOW TOUKH.

[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEpPrusl Tela B OJHOPOJHOM IpaBUTAUMOHHOM Tmoze. [loTeHimanbHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm i UACaIbHOM JKUAKOCTU KakK CIEICTBUE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTHH.

TexHu4yecKkre yCcTpOoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

W3MeHeHne sHepruM Teja Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIbHOW SHEPIrUil IpU
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM MaJICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne Ccuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

M3mepeHne KHHETUYECKOM YHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenvue paOOTHl CHJIBI TPEHUS MpPHU JBIKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHast pu3uKa U TEPMOJUHAMUKA.
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Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
ombITHOe oOocHoBanue. Juddys3us. bpoyHoBckoe nBmxKeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. Monenn CTpOeHHs Ta3oB,
KUIKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE JITHUX
Mozaeneii. Macca u  pasMepbl Mosekynd (atomoB). KonuuecTBO BeliecTBa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. Illkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. Ao6comoTHAs
temneparypa (wkana temneparyp KenbBuna). 3akon anbrona. M3omporecchl B
UJCATbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJl HAECATBHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue yCTpPOWCTBA M TEXHOJOTUYECKHE TMPOILECCHI: TEPMOMETD,
O0apoMeTp, MoTy4eHHe HaHOMATEPUAJIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YacTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita HltepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopnenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre mpouecca YCTAHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue wH30TEpMUYECKOro mporecca (PEeKOMEHIO0BAaHO MCIOJb30BaHUE
1 dpoBoit 1aboparopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.
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[IpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEUIHUX YCIOBUW IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHHe 1 BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHUSI BEIUYMH, OMHCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. (CaMOIpoOHM3BOJIbBHAS — peNlaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIiepaTypbl. BeipaxkeHue 111 BHyTPEHHEH SHEPTUHM OJHOATOMHOIO UACAIBHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJuHaAMUKe. Boruncienne paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOJAHOCTD, U3ITy4YECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacuér KonmuecTtBa TemjaoThl mpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIriecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsist »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak  MeEpbl  HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
33JJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM JUJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHUE OKPYKAKOIIEH CPe.Ibl.

TexHHu4ecKue yCTpOMCTBAa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
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NOJIyYEHUE CBEPXHU3KUX TEMIEparyp, YTHIU3ALUS «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3AIHs OMOOPTaHUYECKOTO TOTLINBA JJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPIUH.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOJACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcauus. VcrmapeHue W KumneHue. YjelbHas
TEIUI0Ta MapoO0OpPa30BAHHUS.

HacehllieHHble M HEHaChIIIEHHblIE TMapbl. KayecTBEHHas 3aBUCUMOCTD
IUIOTHOCTH M JABJICHHS HACBIIEHHOTO Mapa OT TeMIIepaTyphl, X HE3aBUCUMOCTh
0T 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS
B KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJIEJbHAs TEIIOTa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacmMpeHre. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUI YacTHI] BEIIECTBA KaK MPUYHUHA
TEIUIOBOTO pacHIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanspusie saBnenus. /[aBiaeHne noa MCKPUBIEHHON TOBEPXHOCTHIO )KUIAKOCTH.
®opmyna Jlannaca.
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TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KUIKHE
KPUCTaJUJIbl, COBPEMEHHBIE MATEPUATIBI.

Hemoncmpauuu.

TemnnoBoe pacmpeHue.

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoOb1 M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Habmronenue manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENI0ThI IIJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MAapoB B
ITOMEIIECHNH.

N3mepenne kodpduiimeHTa moBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOHra.

WccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma  OT
MPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. DaekTpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auus Ten U €€ MpOSBICHUS. DJNEKTpUyYecKkuil 3apsan. JlBa Buaa
ANEKTPUYECKUX 3apsfaoB. [IpOBOAHWKH, JUAIEKTPUKU U MOJYNPOBOJIHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpuyeckoe noje. Ero neiictBue Ha 3JEKTPUYECKUE 3apsiibl.

HanpsokéaHocts  anekTpuueckoro  mosisa.  [lpoOusiid  3apsa.  Jlunuwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHiuanbHas SHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMan 31eKTpocTaTUYECKOro noJis. CBA3b HANPSXKEHHOCTH TMOJIS U Pa3HOCTU
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NOTEHIMAIOB ISl  JIEKTPOCTATUYECKOrO MOyl (KaKk OJHOPOAHOro, TaK U
HEOJHOPOJIHOTO).

[IpyHIMT CYTIEPIIO3ULIAN IIEKTPUIECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo 00béMy Imapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHBl JMHUI HANpsXKEHHOCTH 3THUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvsnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JICHCATOpA.

[TapannensHoe coenMHEHNE KOHIeHcaTopoB. [locienoBarenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrmxkeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM ITOJIE.

TexHu4YecKkrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpHOOpOB,
KOH/IeHcaTophbl, reHepaTop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA IIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSIKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA IMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psiKa KOHIEHCATOpaA YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OneHka CHJT B3aMMOJICHCTBHS 3aPSKEHHBIX TEJL.

HabGnrogenue npeBpaliieHus SHEPTUH 3apsDKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANOIA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COEAMHEHNN KOHIEHCATOPOB.
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HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuii mox.

Cuia toka. [locTosiHHBIN TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKHM
toka. Hampskenune U u DJ1C é.

3akon Oma 1Jig yyacTka IeMu.

DnexkTpuyeckoe CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJIHOPOJHOTO TPOBOJHUKA OT €ro [JWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX dnekTprueckux renei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIIAENSEMas Ha
pes3ucrope.

OJIC m BHYTpEHHEE COIPOTHUBIEHWE HWCTOYHMKA TOKa. 3akoH Oma g
MOJMHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MONIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHU4ecKue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUs JUIL PE3UCTOpa,
JIaMIIbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
TUIOLIAH TIONEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS MPU IIOCTOSIHHOM
HaIPSHKCHUM.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TaIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHLUUAJIOB MEXAY ITOJFOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccenenoBanre CMEMAHHOTO COEMHEHNS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HANpsDKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUSI.
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YBenuueHue npejesia u3MepeHus amnepMmerpa (BoabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO CONTPOTHUBIICHHS] HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raabBaHMYECKOro 3J€MEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIAY MOJIOCAMH MCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeodax.

DJIEKTpUYECKAs]  MPOBOAUMOCTh  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTH COINPOTHBICHUS METAJLUIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNeKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TorynnpOBOHUKH. CoOcTBeHHas U IpUMECHas IIPOBOJIMMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIMTAX. DJIEKTPOJUTHYECKAS IJUCCOLMALINS.
OnekTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

OnexTpudyeckuid TOK B ra3ax. (CaMOCTOSATENbHBI M HECAMOCTOSTEIBHBIN
paspsl. Pa3imuyHble TUIIBI CaMOCTOSATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IMPUMEHEHHWE: Ta30pas3psaHbIe
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, dJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCUMOCTb CONPOTHUBIJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOUMOCTB AHOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTM  CONPOTHUBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.
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Crioco6b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCTIOIb30BAaHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OneHka rpa”ui] NOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(U3MYECKUX BEIUYHMH, IPOBEpKA MPEMIOKEHHBIX TIMIOTe3 (BBIOOp W3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
7abopaTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIIETCSA C YYETOM COJAEPIKATEIBHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpadu U TEXHOIOTHH.

Mesicnpeomemmnnvie nonamus, C6A3aHHbIE C U3YUCHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas QyHKIMS,
napaboiia, runep0osna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexanuueckoe ABUKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3aluusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKM «TEIUIOBOM» U
AIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJIYyYEHHE HaHOMAaTepHalIOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIBI, JIEKTPHUUECKHUE
CBOICTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHMEM MEXaHH3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHUE), ABUTATENb BHYTPEHHEIrO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
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HAaHOTCXHOJIOTHH, JJICKTPOCTATUYCCKAA 3alluTa, 3a3CMJICHHC 3HCKTpOHpH60pOB,
ra3opa3pAaHbIC JIaMIIbl, ITOJTYIIPOBOJIHUKOBLIC HpI/IGOpBI, rajJJbBaHHKaA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MArHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHYKIIWH.

MarauTHoe 1oJie IPOBOJHUKA C TOKOM (MPSMOIO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MaruuTtHoe nose B BemecTBe. PeppoOMarHeTHKy, Mapa- U JUaMarHeTHKU.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE IPOILECCHl: MPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa  7uHHMA  WMHOYKOUM  MAarHUTHOTO  MOJS  IOJIOCOBOTO |
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIIMH TOJIS JIJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuaMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MATHUTOB.

HccnenoBanuie cBOMCTB (peppOMArHeTHUKOB.

HccnenoBanue AeCTBUSI HIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHiTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.
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SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
uHaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM WHAYKIUU Papajes.
Buxpesoe anektpuueckoe noise. Toku Dyko.

OJIC vHAYKUMU B MPOBOJHUKE, NBMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
roJe.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
SBnenune camounaykiuu. I1C caMOUHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOIMYECKHUE MPOIECChl: HMHAYKIMOHHAS
MeYb, COJICHOMU/, 3alllUTa OT JIEKTPU3ALUNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3eMJIu.

Jlemoncmpayuu.

HaOGnronenue siBeHust 3J€KTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHATHOTO MOTOKA.

[IpaBuio Jlenua.

[Tamenre MarauTa B aJJlOMUHHUEBOM (MeIHOMN) TpyOe.

SIBneHne CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LICTIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, PAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIUY BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MOJIeTTH AJIIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. Kosiebanusi M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHas cucrema. CBOOO HBIC KOJICOAHNS.

[Mapmonunudeckue kosnebanusi. Kunemarnueckoe U JUHAMHUYECKOE OIUCAHUE.
DHepreTuyeckoe OonucaHue (3aKOH COXpaHEHUS MEXaHWYeCKOW ZHepruu). BeiBoj
JTUHAMHYECKOT'O OIMMCAHUS TapMOHUYCCKUX KOJICOAHUH M3 MX dHEPreTHUECKOTo U
KHHEMaTH4YECKOIO OMKMCAHMUS.

Ammumutyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHWU HCXOIHOM
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.
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[lepmon m dacrora koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYeCKOro MasiTHuka. Ilepros cBOOOJHBIX KOJNEOAHUN TPY>KMHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusX. BeiHyX1eHHBIE KOsleOaHus. Pe3oHaHc.
Pe3onancHass kpuBas. BumsiHMe 3aTyxaHus Ha BHJ PE30HAHCHOW KpUBOM.
ABTOKOJIEOaHUS.

TexHUYecKue yCTpPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KayeJn, My3blKaJIbHblE€ HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuch Ko1e0aTeNbHOIO ABMKEHUS.

Habnronenue He3aBUCHUMOCTH NIEPUOJIA MANIBIX KOJIEOAHUM Tpy3a HA HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KojieOaHU U 3aBUCUMOCTH NEPHOJia CBOOOIHBIX
K0JIe0aHUM OT CONPOTUBIICHUS.

HccnenoBanre koyie0aHWM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
(dbopmHpoBaHUs NPEACTaBICHUIN 00 UACAIbHON MOJIENN MPYKUHHOTO MAATHHUKA.

3aKOH COXpaHEHUs SHEPTUU NPH KOJIeOaHUAX rpy3a Ha MPY>KUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJieOaHHU Ha yIIpyroMm IMojBece.

N3yyeHue nBUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY/bI 3aTYXaOIUX KOJIEOaHUN.

HccnenoBanrie BRIHYKICHHBIX KOJIEOaHUIA.

Tema 2. InekmpomacHumHubple KOA€OAHUA.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUH B HI€aJIbHOM K0J1e0aTeIbHOM KOHTYDE.

3aryxatommue AIIEKTPOMAarHUTHBIE KoJie0aHusl. BreIHyX1€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsDKEHHUs MpH pa3iudHor (opme
3aBUCUMOCTH IEPEMEHHOI'O TOKA OT BPEMEHH.
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CHHyCOMIAJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
VWHIYKTUBHOCTH B LENU CUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsxeHU.

Wneanbupiii Tpanchopmarop. IlpousBoiacTBo, mepegadya MU MOTpeOiIeHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE 3ieKTposHepruu. KymeTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYEeCKHE yCTPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPATOPA.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3onanc mnpum moCIEeIOBATEIBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO U MIPUHIUIT ACUCTBUS TpaHCPopMaTopa.

Mopenp TMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

N3yuenne Tpanchopmaropa.

HccenmenoBanre NMEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabntoieHue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanue paboThl HCTOYHHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunsie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAacHpOCTPAHEHHWS W JJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)keHHe, MpejoMieHue, UHTepdepeHIus u
nudpaxims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aunMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOUW BOJIHE.

23



CBoiicTBa  3JIGKTPOMarHUTHBIX  BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
NOJIIpU3aIUsl, HHTepPEpeHIns U Audpakuus.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [I[prMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBS3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CpeJIbl.

TexHHUYecKue YCTPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-nieusn,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu.

O6pa3oBaHue U pacIpOCTPAHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmroienue oTpakeHus U NpeioMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUIECKHUX BOJIH.

AKYCTHYECKUHN PE30OHAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NPUMEHEHNE.

HaGmroneHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHU.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
IpeIoMJIEHUE, MOJIApU3alus, udpakiuns, UHTepPEepeHIIHS.

OOHapy>keHue HHPPaKpacHOTO U yIbTPAPHUOIECTOBOIO U3TyUEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacnpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpene. JIyu cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
riockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
npesiomieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO 4acTOThI
CBE€Ta M COOTHOULIEHHE JJIMH BOJH MPU IEPEX0Je MOHOXPOMATHUECKOIO CBETA
yepes rpaHully pasjiesna ABYX ONTHYECKUX Cpe.

Xon nyueit B mpusme. [ducnepcusi cera. CioxHbI cocTaB 0€lI0ro CBeTa.
I{Ber.

[TomHOe BHYTpeHHee OoTpakeHue. lIpenenbHblii yroy MmoJIHOrO BHYTPEHHETO
OTpaXEHUS.
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Cobuparoniie U pacceuBamomue JuH3bl. ToHkas nuH3a. DoKycHOE
pacCTOsIHME ¥ ONTHYeCKas Cujia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
pPacCTOSIHUS TOHKOW C(HEpUYECKON JMH3BI OT €€ TeOMETPUH W OTHOCHTEIHLHOTO
MOKA3aTes MPETOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MpPSAMON B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qortoanmapar, MHUKPOCKOI, MPOCKIMOHHBINA armapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

HabGnrogenue noJHOro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMApauIeIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300paKeHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpaxium crera.

N3yyenue nudppakiinoOHHON perETKY.

HaGmronenue nudpakiilmOHHOTO CIIEKTpa.

HabGmronenne nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.
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Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepeHune nokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHHUS OT BemecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONIUX JIUH3.

[Tomyuenune n300paxeHusi B CUCTEME U3 ITIOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenne n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue Te€1eCKONMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIprU3aliii CBETa.

N3yyenue noyspusaiuu cBeTa, OTPKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHUKA.

N3ydenne uaTepdepeHInm 1a3epHOro U3IyuyeHus Ha IByX LIEIIAX.

Habmnronenue nucnepcum.

Habmronenue u uccienoBanue nudpakinoHHOrO CIEKTpa.

W3mepenne IIMHBI CBETOBOW BOJIHBI.

[lomydyenue cnekTpa U3Iy4eHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKHU.

Paszges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuIBI  OPUMEHUMOCTH  KJACCHYECKOM  MexaHuku.  IlocTymaTel
CHEUATbHOU TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. I[IpeoOpazoBanusi  JlopeHna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHU U COKPAILCHHUE JINHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHUIBI. DHEPIHS
MIOKOSI.

TexHUYecKue YCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHN 3aPSYKEHHBIX YaCTHULL.

YyeHn4yeckui IKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca W JHEPrUM  PEISTUBUCTCKUX dYacTui (10
doTorpadgusiM TPEKOB 3aPSAKEHHBIX YACTUL] B MATHUTHOM T10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TEIUIOBOE H3NTyueHHUE (M3JIydeHHE aOCONIOTHO YEPHOTO Teia).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHeHHE
OuinmrenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.
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JlaBnenue cBera (B YAaCTHOCTH, [JaBJIICHHE CBETa Ha aOCOJIOTHO
MOTJIOMIAONIYI0O M a0COJIOTHO OTpakaromrytro moBepxHOCTh). Ombiter [1. H.
Jlebenena.

BomnHoBseie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosHb! 1e bpouis u
pasMepbl 00OJacCTH JIOKaNIM3alMu JBWXKYyIleWcs dactuubl. KopmyckymnsipHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 351eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka n3mepenuit B Mukpomupe. COOTHOILIEHUSI HEOoNpeaenEéHHOCTeH
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJIUO/I.

Hemoncmpauuu.

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYIPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanne Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucclienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTPOEHUsl aTtoMma. IlnaHerapHas MoJenb aToMma
Pezepdopaa.

[Toctynarsl bopa. U3nydyenue u norjomieHue GOTOHOB MPHU MEPEX0jie aToMa
C OAHOTO YPOBHSI JHEPIUU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHue ceera. Jlazep.

TexHuyecknue yCTpoHMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopaa.

HaOmronenue mMHeRYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Hab6nronenue mMHeyaToro CexTpa.
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HccenenoBanne CriekTpa pa3peKEHHOIO0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. Qu3uka amomnoz20 A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnas mozens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio sapa. N30Tomnsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyuyeHue.

3aKkOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBoOiICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siape. SAaepubie cuibl. JledekT Macco sapa.

SAnepusie peakuuu. Jlenenue u cunrtes saep. Anaepusie peaktopsl. [Ipodaemsl
YOPaBIsIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE aCIEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonas! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI M JIENTOHHI.
[IpencraBnenne o CrangaptHor Moenu. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHo Mozaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO U3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sfepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHas: ToMorpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM JO3UMETPA.

N3yyenue normoiieHus 6eTa-4acTuil aTlOMHUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otansl pa3BuTHs acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMuH. [IpuMEeHUMOCTh 3aKOHOB (U3UKK IS OOBICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

MeTonbl  aCTpOHOMHUYECKUX HccienoBaHui. COBpEMEHHBIE ONTHYECKHE
TEJICCKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EpHAsI aCTPOHOMHSI.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIIa U 3BE3I.
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3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CeKTpaIbHbIN K1acc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUN U 3BoIonuu ColHIA U
3BE3]1. DTanbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06a. Pa3beranue rajiakTHk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwooenus.

Habmronenust 3B€31HOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPHIIOKEHUIN JIs ONpEAeSIeHNs MOJO0KEHUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3aMs CeBEpHOro MOJIylIapus U SpKUe
3BE3/IbI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

CnocoObl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUIM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUWA  3aBUCHMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MPEMJIOKEHHBIX T'MIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKMX  pas3lenax «YUYEHUYECKUU  OKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01maoiee MOBTOPEHUE.

O6o0uIeHne U cucTeMaTH3alus CoJIep KaHus pa3feioB Kypca «MexaHukay,
«MonekynspHas (u3uka U TEPMOAMHAMUKAY, «DINEKTpoAuHAMUKay, «Konedbanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTHY», «KBaHTOBas
busuKa», « JIEMEHTHI aCTPOHOMHH B aCTPOPUZUKNY.

Ponpr ¢usuku W acTpOHOMUHM B DSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax NesTeIbHOCTH YeI0BEKa, pOJib U MECTO (PUBUKHU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIHA
bu3ndecKoil Teopuu, poiib GU3NIECKON TEOpUHU B (POPMUPOBAHUH MPEACTABICHHIMA
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0 (pu3mveckor KapTUHE MUPA, MECTO (PU3NYECKOM KApTHUHBI MHpa B 0OIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYHIIECTBIISIETCSl C YUETOM COJIEpP>KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpaPUH U TEXHOJIOTHH.

Mescnpeomemusile nOHAMUS, C6A3AHHbBIE C UZYUCHUEM MEN 0008 HAYUHO20
nO3HaHUA: SBJICHUE, HAay4YHbIA (DaKT, rumotesa, (u3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas 1a00paTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOPBI M MX IMPOEKIUU HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKkuud. [Ipu3Haku nogoOust TPEYroJbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUPOLE, KoJieOaTelbHbIE
JNBWKEHUA B JKMBOM THPUPOJE, SKOJOTMYECKHE PUCKHM TIPH MPOU3BOJICTBE
JIEKTPOIHEPTHUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTUKA B MEIWLIHMHE, OINTHYECKHE SBICHUS B JKUBOU
IpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIETKH, CHEKTPaJIbHBIM
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpo/BUTaTeNb SIKOOM, reHepaTtop MEpEeMEHHOTOo TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3JIEKTPOABUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAs SDHEPTeTUKA U SIKOJIOTUYECKUE ACTIEKThI €€ Pa3BUTHS.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHETO OBIIETIO
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTA B MPOLIECCE PEATN3alUN OCHOBHBIX HANPABICHUUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:
e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;
e IPUHATHE  TPAAUIMOHHBIX  OOIIEYENIOBEUYECKMX TI'YMaHUCTUYECKUX H
JEMOKPATUYECKNX LIEHHOCTEN;
¢ TOTOBHOCTHb BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;
e YMEHHUE B3aUMOJICCTBOBATH C COLMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIMSAMU U HA3HAYEHUEM;
¢ TOTOBHOCTH K TYMaHUTapPHOW Y BOJIOHTEPCKOU IEATENBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUSA:
e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
NaTPpUOTU3MA;
¢ [IECHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TOBEICHUS;
¢ CIIOCOOHOCTh OLICHUBATh CUTYalUIO U NPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;
e OCO3HAHME JTUYHOTO BKJI/1a B IOCTPOCHHUE YCTONYUBOIO OYIyIIETO.
ICTETHYECKOI0 BOCIIMTAHMSA:
¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
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TPYJA0BOI0 BOCIIMTAHUS:

e HHTEPEC K Pa3IHYHBIM c(hepaM mpodecCHOHATBHOU NEITeTHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oyayiel npodeccuu U peain30BbIBATH COOCTBEHHbBIE
YKU3HEHHbIC TIJIaHbL;

¢ TOTOBHOCTH M CITOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e CQOPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00aIHLHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

e IVIJAHUPOBAHUE W OCYIIECTBIICHUE JCUCTBUUA B OKPYXKAIOIIEW Cpele Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA;

e PaCUIUPEHHUE ONBITA JACATEIBHOCTU HKOJOTHYECKON HaINpaBiICHHOCTH Ha
OCHOBE UMEIONINXCS 3HAHUM 10 (PU3HUKeE.

HEeHHOCTH HAYYHOTO MO3HAHUSI:

e C)OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHUE I[EHHOCTH HAY4YHOW JEsATEIBHOCTU, TOTOBHOCTH B MPOIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATEeILHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble JJornyeckue 1eMcTBUA:
e CAMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJu3UpoOBaTh  IpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
e ONIPEACNATh UENU MACSATEIbHOCTH, 33JaBaTh MNapaMETPbl U KPUTEPUU X
JIOCTHIKCHMS;
e BBISIBJISITh  3aKOHOMEPHOCTH M INPOTHUBOPEYMS B  pacCMaTPUBACMBIX
bu3NYeCcKuX SIBICHUSIX;
e pa3zpabaThiBaTh IJIAH PEIICHUS MPOOJEeMbl ¢ YUETOM aHAlIu3a UMEIOUIUXCS
MaTE€pHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
e BHOCUTh KOPPEKTHBBI B  JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TOCIIEICTBUN IESITEIbHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCIOBHSIX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
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ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

e BJIAJIETh HAyYHOW TEPMHMHOJIOTMEHN, KIIOYEBBIMU MOHATHSIMU M METOJaMH
busznuecKoil HayKu;

e BJIaJIETh HaBbIKAMH YUEOHO-UCCIE0BATENIbCKON U MPOEKTHOM ACSITENbHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY
MOMCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COACpIKaHMUSA,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHUS;

eBJIAJCTh BHAAMHU JCATEIBHOCTH MO TIIOJYYEHUIO HOBOIO 3HAHUSA, €r0
UHTEpHpETaluu, MPeoOPa30BAHUIO U MPUMEHEHHIO B PA3JIMUHBIX YYCOHBIX
CUTyallUsIX, B TOM YHCJIE€ MPU CO3JIaHUU Y4EOHBIX IMPOEKTOB B 00JIacTU
buzukwy;

* BBISIBJISITh ITPUYHMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIU3UPOBATH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAWTb apryMEHThl UL
JI0KA3aTeNIbCTBA CBOMX YTBEP)KICHHMW, 3aJaBaTh NApaMETpbl U KPUTEPUU
peuieHus;

e AHAJIM3UPOBATH TIOJIyYCHHBIE B XOJE€ pEIICHUA 3aJayd Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX IOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (HOpPMYIHpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIHHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYCHUH (PU3HKHU;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

eyMETh IEPEHOCUTh 3HaHUA 1O (U3MKE B NPAKTUUYECKYI0 00JacTh
KU3HEIEATEIIbHOCTH;

e YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 001acTel;

e BBIJIBUTaTh HOBbIE UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOJAXO/IbI U PEILICHUS;

e CTAaBUTh NPOOJIEMBI U 33]1a4H, IONYCKAIOIIUE aTbTEPHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

e BJIAJICTh HaBBIKAMU IOJIy4€HUs MH(OpMALUU (PU3HUECKOTO COJIEPKaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEIIbHO OCYIIECTBISATh IOUCK,
aHalu3, CUCTEMATHU3alMI0 M WHTEPHpPETALHMI0 MHPOpPMALUU Pa3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpPMALIUY;

* ICTIOJIB30BAaTh ~ CPEACTBA HMH(MOPMALMOHHBIX ¥  KOMMYHHKAI[MOHHBIX
TEXHOJIOTU B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 337a4 C COOJIOZEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;
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e CO3/1aBaTh TEKCThl (PU3UUECKOTO COACPKAHMS B PA3NIUYHBIX (PopMaTax ¢
yu€TOM Ha3HayeHHsT WHGOpMAlMU M IEJIEBOM ayAUTOPUU, BBHIOHpAs
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Yy4eOHbIe JeHCTBHSA:

¢ OCYLIECTBIIAITh OOIIEHME Ha YpoKax (U3MKM U BO BHEYPOUYHOU
NEeSATEIbHOCTH;

e paCIlO3HAaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

e Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMATh U HMCIOJIb30BATh MMPEUMYIIECTBA KOMaHIHON M MHAUBUAYAIbHOM
paboThI;

 BBIOMpPAaTh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUNA C y4€TOM OOILIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

e IPUHUMATh L€ COBMECTHOW JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

¢ OLICHMBATh KA4€CTBO CBOET0 BKJIAaNa M KAKIOTO YYACTHUKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

elIpe/iaraTb HOBBIE€ MPOEKTHI, OLEHHWBATh HJIEU C TO3ULUUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

¢ OCYILIECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEAEHUE B Pa3IUYHBIX
CUTyallUsiX,  HOpOSBISATH  TBOPYECTBO M  BOOOpakeHHE,  OBITh
WHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusamnus:

 CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH
COOCTBCHHEIC 3a]1a4H;

e CAMOCTOSITEILHO COCTABJISITh IJIAH PELICHUS PAaCUETHBIX M KAue€CTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

e PACIIUPSTh pAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUUHBIX MPEITOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, AapTryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh NPUOOPETEHHBIH OIBIT;
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e CIIOCOOCTBOBaTh (DOPMHUPOBAHHIO U TPOSBICHHUIO SPYIUIMH B 001acTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e 1aBaTh OLICHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

eBIIAJICTh HABBIKAMH  TO3HABATENIbHOM  pediekcun Kak  OCO3HAHHS
COBEPIIAEMBIX JEHCTBUN U MBICIUTENBHBIX IPOLECCOB, UX PE3YyIbTATOB U
OCHOBaHUI;

* HICII0JIB30BaTh NPUEMBI PEQUIEKCUH AJIs1 OLEHKU CUTYalluH, BEIOOpAa BEPHOIO
pELIeHHS;

e YMETh OILICHUBAaTh PHCKM M CBOEBPEMEHHO NPUHUMATh PEIIEHUS IO HX
CHUKEHMUIO;

e [PUHMMATh MOTHBBI W apryMEHTHl JAPYIMX IIpM aHAJIU3€ pe3yJIbTaToOB
NEeSATEIbHOCTH;

e IPUHUMATH c€0s, TOHUMAsi CBOM HEAOCTATKU U IOCTOMHCTBA;

e IPUHUMATh MOTHUBBI W apPryMEHTHl APYIHMX IpU aHaJu3€ pe3yIbTaToB
NEATEIbHOCTH;

e IPU3HABATh CBOE MPABO U MPaBO JPYIUX Ha OLIMOKH.

B mpouecce A0CTHXEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUS MPOrPAMMBI I10
bu3uke s ypOBHA CcpeaHero ooOmero oOpa3oBaHHUS Yy OO0yYarolUXCs

COBEPIIICHCTBYETCS OMOIIMOHATbHBIN UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHS, BKJTIOYAIOIICTO CIIOCOOHOCTH TTOHUMATh CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBALIMM, BKIIOYAIOIIEN CTPEMIICHHE K JOCTHUKEHHIO LIENH U
yClexy, ONTUMH3M, MHULHUATUBHOCTb, YMEHUE JEHMCTBOBATH, UCXOASA W3
CBOMX BO3MO>KHOCTEH;

eOMIIATHM,  BKJIIOYAIOMIEH  CIOCOOHOCTh  MOHUMATh  AMOIMOHAJILHOE
COCTOSIHUE JAPYIMX, Y4YWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;
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e COIIMATLHBIX  HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAaWBATh
OTHOIIEHUSI C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISITH WHTEPEC U
paspemnaTh KOH(QIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenuss B I0 knacce npenMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCSl YMEHU:

e IOHUMATh  POJIb  (U3UKA B  HKOHOMHYECKOM, TEXHOJOTUYECKOMH,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeTbHOCTU
YEJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHON WU
MPOTHOCTHYECKOW  (PyHKIUN  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3UUECKON TEOPHUH B
(opMHpPOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

e pa3JInyaTh YCJIOBHS MPUMEHUMOCTH MOJENEH (PU3NUECKUX TEN U MPOLIECCOB
(sBIeHUI): MHEpIUaNIbHAs cUCTeMa OTcuéra, adCONIOTHO TBEPAOE TEJo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
aOCoOJIFOTHO yTipyTas naedopmaius, aOCOJIOTHO YNPYroe U abCONIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIN Ta3a, XKUIKOCTH U TBEPAOIO
(KpUCTAJIIMYECKOr0) Teja, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

e pa3uuaTh YCIOBUS (TpaHUIBI, 00JACTH) NPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh W OOBSACHATH MEXAaHWYECKHUE TPOIECChl U SBJICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCUTEIBLHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
yCIIOBUSI paBHOBECHS TBEPAOrO Tejia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThero 3aKkoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMIYyJibca U
MEXaHUYECKON 3HEPTHH, 3aKOHA BCEMUPHOT'O TATOTEHUS;
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e AHAJIM3UPOBATHh U OOBACHATH TEIJIOBBIE MPOLECCHl U SBJICHUS, MUCIOIB3YS
ocHoBHbIe mojoxeHuss MKT wu 3akoHBl MOJEKyIsipHOW (U3UKU U
TEpPMOJUMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHei
KMHETHYECKOW HDHEPruel TEIUIOBOIO JBMIKEHUS M KOHIIEHTPALIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPIUEN TENJIOBOTO ABMKECHMS €r0 YaCTHIL, CBS3b JABJICHUS MICATIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TEeMIEPAaTypoH, YpaBHEHHE
MenneneeBa—KnaneiipoHa, nepBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXPAaHEHUSl PHEPTUHM B TEIUIOBBIX MIpOIECCax), MPU ITOM HCIOJIb30BATh
MaTeMaTH4YeCcKoe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

e AHATTM3UPOBATH U OOBSICHATH IJIEKTPUUECKHE SIBJICHUS, UCTIOIb3YsI OCHOBHBIC
IOJIO)KEHUSI W 3aKOHbl  DJEKTPOJUHAMHUKU  (3aKOH  COXpaHEHHUs
AIIEKTPUYECKOTO 3apsaa, 3aKOH KynoHa, HNOTEHIMAIIBHOCTh
ANEKTPOCTATUYECKOTO MOJIA, NPUHLMI CYIEPIO3UIUN JIIEKTPUUECKUX
IIOJIEN, TIPU DTOM YyKa3blBas YCJIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaKKE€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHWs: 3aKOHBI OMa Ui ydacTka
LENA W JUId 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHua,
npasuiia Kupxroda, 3axkonsr dapazest 1u1st 37€KTpOIN3a);

¢ ONIMCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, WCIOJb3Yysl BEJIMYMHBIL:
IIEpEMEILIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
SHEprusi, MeXaHU4ecKas dHeprus, paboTa CUIbl, LIEHTPOCTPEMUTEIILHOE
YCKOPEHHME, CHJIA TSHKECTH, CHJIA YIOPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
JHEPrus B3aUMOJEHCTBUS Tena ¢ 3emiéil BOMM3M €€ MOBEPXHOCTH,
Heprus ynpyrod gedopmaluu MpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIIOTHAsI TeMIleparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusl WUACATBHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOrO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO TOJIA,
HaINpspKEHHOCTh TOJII TOYEYHOTO 3apsija WM 3apsHKEHHOro 1iapa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHIMAI 3JIEKTPOCTATUYECKOTO IOJH,
pPa3HOCTh  IOTEHLHMAJOB, AJIEKTPOABIKYIAs  CWjla, CWIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, CONPOTUBIICHUE YYacCTKa LEMHU C MOCIEI0BATEIbHBIM M
[IapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, IHEPTHSL DJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;
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¢ 00BSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUYECKUX SBIICHUN: MEXaHUYECKOE
JBUYKEHUE, TEIJIOBOE JABM)KEHUE YaCTHI] BEILIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKOe  JBWXKeHHE, AudQy3usi, HCIapeHHe, KHUIICHHE |
KOHJIEHCAIMs, IUIaBJICHUE W  KpUCTAJUIM3alMs,  HANpaBlIE€HHOCTh
TEIJIONepeaum, IEKTPU3aLUs TeJl, SKBUIOTECHIIMATLHOCTh TOBEPXHOCTU
3apSKEHHOT O TPOBOTHUKA;

o MPOBOINTH HCCICIOBAHUE 3aBUCHUMOCTH OJHON (DM3MYECKOW BEITUYUHBI OT
JIpYrol C  HUCIOJIb30BAaHUEM MPAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUpPOBATh YCTAHOBKY, (PUKCHpPOBaTh pe3yJbTaThl IMOJTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHJAE TpaduKOB C Yy4ETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JIENATh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

 IPOBOJIUTh KOCBEHHBbIC M3MEpEHUs (U3MYECKUX BEIWYUH, IPU OITOM
BBIOMpPATh ONTUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;

e IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEITOKEHHON TUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIE PE3YyJbTaThl U JI€JIaThb BBIBOJ O CTaTyCce€ NPEAJIOKEHHOU
TUIIOTE3BI;

e COOJTIO/IATh MpaBujIa OE30MacCHOr0 TpyAa NP MPOBEJACHUU UCCIEIOBAHUN B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENbCKOM M TPOEKTHOW JEATEIbBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTETBHBIX YCTPONCTB U 1a0OPaTOPHOTO 000PYA0BAHUS;

epelIaTh PACYETHBIC 3aJaYW C SBHO 33JaHHOM W HESIBHO 3aJaHHOMN
(bu3MYecKOil MOJENbI0: Ha OCHOBAHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroued TpeOOBaHUSIM 3a/auu,
OpUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  TOCTYJATHI
bu3NYecCKuX TEOpUil TPH UCIOJIB30BAHUM MAaTEeMaTHYECKUX METOOB
pelieHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHWU UMEIOIINXCS JAHHBIX,
aHANIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KAaU€CTBEHHBIC 3a/1auH, TPEOyIole MPUMEHEHNS 3HAHUHN U3 Pa3HbIX
paszenoB Kypca (U3MKHA, a TaKKe HWHTETPAMM 3HAHWM W3 JPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;
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¢ ICTIOJIB30BAaTh ~ TEOPETHYECKHE 3HAHUS JUIsi OOBSCHEHUS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

e IPUBOJUTH TIPUMEPHI BKJIAJAa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpA, B
pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIM3UPOBATH M OILCHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOU
NeSATEIbHOCTH YEJIOBEKa, CBS3aHHOM C (U3MYECKUMHU TIPOIEcCaMu, C
MO3ULIMNA SKOJIOTUYECKON O€30ITaCHOCTH, MPEACTABICHUHN O palliOHATHLHOM
IPUPOIOIOIb30BAHUN, @ TAK)KE Pa3syMHOM HCIOJIb30BAHUM JTOCTUKEHUUN
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00I11eCTBa;

o IPUMEHSTHh Pa3UYHbIE CHOCOOBI PabOThl ¢ HMHPoOpManuen (U3NIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTHI, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJIOTUH JUIsl TMOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
uHbOpMallMy, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

e IPOSIBJIATH OpraHHU3alOHHBIE U NO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4eOHO-UCCIEI0BATENLCKUX padoT;

epaboTarb B TpyHNE€ C MCIOJHEHUEM PAa3IUYHbIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBLHO PACHIPENEATh AeTENbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHUBATh BKIJIAJ KaXJOro U3
YYaCTHUKOB TPYIIHI B pELICHHE pacCMaTpUBAEMOM MPOOIEMBI;

o IPOSIBIISAITh MOTUBALIMIO K Oyaymieil mpodeccuoHaIbHON AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K konny oOyuenuss B 11 kKnacce npeaMeTHbIe pe3ysibTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUA:

e IOHUMATh POJIb (PU3UKUA B SKOHOMHUYECKOM, TEXHOJOTUYECKON, COLIUAIbHON

U ATUYECKOUN cdepax esTeTbHOCTH YeJIOBEKa, POJib U MeCTO (M3HKH B

COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU

NEATEIBHOCTH YEJIOBEKAa M JaJbHEUIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,

3HAUEHHUE OINUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW H
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IPOrHOCTUYECKON (PyHKUMN (PU3NUECKOW TEOpUru — BICKTPOAMHAMUKH,
CHELMATbHOM TEOpUHM OTHOCUTEIIbHOCTH, KBAHTOBOM (U3UKH, pPOJIb
¢usnyeckoit Teopuun B (HOPMUPOBAHUU TPEACTABICHUN O (HU3HUECKON
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B O0OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX [IPEICTABICHUN O IPUPOJIE;

e pa3JInyaTh YCJIOBHS MPUMEHUMOCTH MOJENEH (PU3NUECKUX TEN U MPOLIECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHHMYECKHUE KOJEOAHMs, MAaTeMaTUYEeCKUN MasTHUK, WACAIbHBINA
Py KUHHBIN MasITHUK, rapMOHHYECKHE BOJIHBI, UJiCabHBIN
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIEIEH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

epaznuyaTh yCIOBUS (TpaHUIlBl, O00JACTH) NPUMEHUMOCTH (PUINIECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

e AHAJIU3UPOBATh U OOBACHATH SJIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IMIOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH H
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
UIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHma, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  JDJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILEMU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  IOCTYJaTbl  CHEUUAIbHOW  TEOpUH
OTHOCUTEIHHOCTH DUHIITEHHA);

e AHAJIM3UPOBATHh U OOBSCHATH KBAHTOBBIE MPOLIECCHl U SBJICHUS, UCIIOIb3YS
MOJIOKEHUSI  KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
doTodpdexra, mnepBpli MU BTOpOM mocTynarel bopa, mnpuHUUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsI0BOTO U MAacCOBOT'O YMCE W 3HEPIHMU B SJIEPHBIX PEAKLMIX, 3aKOH
PagMOAKTUBHOIO pacnana);

¢ ONIMCHIBATh (PU3UYECKHE TPOLECChl U SBJICHUS, WCIOJb3Yysl BEJIMYMHBIL:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJIsI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHUS
MarHUTHOTO TOJII, MarHUTHBIA MOTOK, cuja AMIepa, MUHIYKTUBHOCTb,
NIEKTPOJABIKYIAS. CHJIAa CAMOMHIYKLIHMH, 3HEPrus MarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN HUMIYJbC, MOJIHAS DSHEPIHUs,
HHEPrus TOKOS CBOOOJHOM 4YaCTHUIbl, PHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsi 1pa, SHEPTHs CBA3H sIpa;

e OOBSCHATH O0COOEHHOCTH MPOTEKAHUS buznuecknx SIBJICHUI:
AJIEKTPOMArHUTHas! MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, MHTEpPEpEeHLIUs
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BOJH, Judpakmus, JTUCTIEPCHs, TIIOJHOE BHYTPEHHEE OTpakKeHHE,
dotosnextpuueckuii dhdext (dororddexr), ambda- m Oera-pacmambi
sanep, raMMa-uslydeHue saep, (pu3udecKkre TPHUHIUIBI CHEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

e OTIPE/ICNIATh HAINpaBICHUE HWHAYKIIMM MAarHUTHOTO IIOJISI TPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

e CTPOUTH U300paKeHUE, CO31aBAEMOE MIIOCKUM 3€PKAJIOM, TOHKOW JTMH30M, U
pacCYUTHIBATh €r0 XapaKTEPUCTUKH;

e IPUMEHSTh OCHOBOINOJIATAlOIUE ACTPOHOMHUYECKUE TMOHSTHS, TEOPUU U
3aKOHBI JUIS aHaidu3a M OOBSICHEHUS (PU3NYECKHX MPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOJIIOLUHU 3BE3/] U BeelleHHO;

e IPOBOJIUTH  MCCJICIOBAHHWE 3aBUCUMOCTEH  (U3MYECKUX BEIUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pe3yibTaThbl TMOJYYEHHONH 3aBUCHUMOCTU
(¢u3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleflaThb  BBIBOJABI IO  pe3ysbTaTaM
UCCIIEIOBAHUS;

 IPOBOJUTH KOCBEHHBbIC W3MEpEHUs (UBMYECKUX BEIUYUH, IPU OITOM
BBIOMpaTh ONTUMAJbHBIA METOJ WU3MEPEHHUsI, OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEITI0KEHHON TUIIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ MPEMJIOKEHHOU
TUTIOTE3bI;

e OMKUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e COONTIOAATH MpaBMiia OE30MACHOTO TPyAa MPHU MPOBEICHUN HUCCIEIOBAHHUM B
paMKax  y4yeOHOTO  OKCIEpUMEHTa, TMpakTUKymMa W y4deOHo-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIbHOCTH C KCHOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW W HESIBHO 33JaHHOU
dbu3nUecKkol MOJIEeNbI0: HAa OCHOBAaHWM aHalM3a YCJOBUS BBIOWMPATh
bu3ndecKkue MoJen, OTBEYAloNue TPEeOOBAaHUSM 3aJadyH, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
NPy HUCHOJIb30BAHUM MaTEeMaTUYEeCKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PacUyEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pE3YIbTATOB;
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e pelIaTh KaueCTBEHHBIE 33/1a4H, TPEOYIOIe MPUMEHEHUS 3HAHUN U3 Pa3HbIX
pa3fenoB Kypca (QHU3MKHM, a TakKe HWHTErpalud 3HAaHUW U3 JIPYrUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOIl Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS;

¢ ICTIOJIB30BAaTh ~ TEOPETHUECKHE 3HAHUS IS OOBSCHEHUS OCHOBHBIX
NPUHIUMIOB PabOThl U3MEPUTENBHBIX MTPUOOPOB, TEXHUYECKUX YCTPOWCTB
U TEXHOJOTUYECKUX TPOLIECCOB;

e IPUBOJUTH TIPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

e AHAJIM3UPOBATh M OILECHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOU
JESTEIIbBHOCTH 4YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH TPOLIECCaMU, C
MO3UIMI 3KOJOTUYECKON O€30MacCHOCTH, MPEACTABIECHUI O palliOHAaIbHOM
IPUPOAOTIOIB30BAHUN, @ TAKXKE Pa3syMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAYKd M TEXHOJOTHM Uil JAJBbHEHIIETO PAa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

o IPUMEHSTh pa3U4HbIe CHOCOOBI PaboThl ¢ HHPOpManuen (U3NIECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTHI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJIOTUH JUIsl TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMallMK, MOJYYEHHOM U3 pa3IuYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMio M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaIM3a UICTOYHUKA HHPOpPMaLIUU;

o IPOSIBJIATH OpraHU3alHOHHBIE U IIO3HABATEIIbHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETEeHUsT HOBBIX 3HAHUW B Ipoliecce
BBINIOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAOOT;

epaboTarhb B TpyHNE€ C MCHOJHEHUEM PA3NTHYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHATIBLHO PACHPENEATh AeSTENbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJIeKBAaTHO OIICHMBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIHI B pELICHHE pacCMaTPUBAEMOM MPOOIIEMBI;

o IPOSIBIISAITh MOTUBALIMIO K Oyayuieil mpodeccuoHambHOM AESTENbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB M TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
3.2 Tepmoannamuka. TerioBbie MaITMHBI 20 1 bu6mmorekxa [IOK

43


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

ArperaTHble cocTosiHUS BelecTBa. Da3oBbie

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

33 HEePEXOIbI 14 https://m.edso0.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
41 DUICKTpHtECKoe Hone 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 Toxi B pasmIHELX cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pasnen 5. DUSHUYECKHUM TPAKTUKYM
| . bubnuorexa [JOK
>1 Dusirieckiit MpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmorexa [IOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUsI 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
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Hroro no pazgeny )
Pa3znesn 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 KopryckynapHO-BOJIHOBOH AyatH3m 15 https://m.edso00.ru/39859¢f1
bu6mmoreka [IOK
4.2 Dusika atoma > https://m.edso00.ru/39859ef1
43 ®du3uKa aTOMHOTO s/1pa U dJIEMEHTapHBIX 5 bubnuorexa [JOK
' YacTHIL https://m.eds00.ru/39859¢f1
Hroro mo pazueny 25

Paznes 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859ef1
Hroro no pazgeny 12
Paznea 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
01 uSHICCKHUI MPAKTHRYM 16 16 https://m.edso00.ru/39859ef1
Hroro mo pazueny 16
Pa3nea 7. OBOBIIAIOIIEE ITOBTOPEHHUE
Cucremaru3zanus 1 000011IeHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.eds00.ru/39859f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
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bubmuoreka [JOK

PesepBHOE BpeMst 10 https://m.eds00.ru/39859¢f1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16 ‘
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (hU3HKE
4 CniocoObl u3mepeHus GU3NUecKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOIeN
Mexanundeckoe aBmkeHne. CucreMma
but6mmorekxa [IOK
7 otcuera. OTHOCUTEIBHOCTD 1

MCXaHUYCCKOI'oO ABMKCHUA. HpHMa}I n
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oOpaTHas 3a/1a4u MEXaHUKU

Pannyc-BekTop MarepuaibHOM TOUKH,
€ro IpOEeKLHU Ha OCU KOOPAMHAT.

bub6nmoreka [IOK

ckopocTts. Ilepruon u gacrora.

8 Tpaekropust. [lepemenienune. CKOpocTb. https://m.edsoo.ru/30a108a5
Hx mpoeknuu Ha OCH KOOpAWHAT
PaBHOMepHOE NIpsSIMOJIMHEHOE

9 newxkenue. [ padudeckoe onvucanue bubnnorexa [JOK
PaBHOMEPHOTO MPAMOJUHERHOTO https://m.edsoo.ru/89ba7190
JIBIDKCHUS

10 CroxxeHue nepeMereHuii 1 CKopocTeil. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHUE.

11 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubmmoreka [JOK
IIpsAMosMHENHOE JBUKEHUE C https://m.eds00.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MPSIMOJIMHEHHOTO JIBHXKEHHSI C bubmorexa LHOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 ¢BOOOIHOTO ITaJ€HN. 3aBUCUMOCTD bu6nmorexa LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX rpaQuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubmuoreka [{OK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiitHoe 1BUXKEHUE. I[BmiceHHe Bu6mrorexa LOK

15 110 OKPYXKHOCTH. YTJIOBasi ¥ JINHEWHAs

https://m.edso0.ru/33196fbe
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LenTpocTpeMuTenbHOE U MOIHOE
yCKOpeHue

KontponpHas pabora o Teme

bub6nmoreka [IOK

16 "KunemaTtuka" 1 https://m.edso0.ru/1242f32e
ITepBbrIif 3akoH HbroTOHA.

17 NHepumanbHble CUCTEMBI OTCUETA. bu6nmmoreka LIOK
[Ipuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHogeicTByIOIIAs CHIIA. Bbu6moteka [JOK
Bropoii 3akon HetoTona. Macca https://m.edso00.ru/141d3837

19 B3aumoneiictBue ten. Tperuii 3aKkoH bubmmoreka [JOK
Hsrotona https://m.edso0.ru/57dba505
[Ipunun cynepno3unuu cuil. Pemenne

20 3a]zlaq11{a Hp}I,/IHMSHeHI/I: 3aKOHOB bubnmorexa [JOK

https://m.edsoo.ru/bdf997fb
HrroToHa
3aKOH BCEMUPHOTO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIUOHHON U bubmorexa HOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl

99 Cuiia TS)KeCTH U YCKOPEHHE bubmuoreka [IOK
CBOOOJTHOTO TIAJICHUS https://m.eds00.ru/22757f26
JIBmkeHre HeOECHBIX TEIl U UX

93 HCKYCCTBEHHBIX CIIyTHHUKOB. [lepBas bu6muoreka [JOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cwita ynpyroctu. 3akoH ['yka. Bec tena bubmmorexa [IOK
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Cuna tpenus. [Ipupona u BUzbI cun

bu6nmoreka [IOK

25 TpeHus. JIBUKEHUE B KUIKOCTH U Ta3e C https://m.edso0o.ru/1fa86499
Y4ETOM CHUJIbI COTIPOTUBIICHUS CPEJIbI https://m.edsoo.ru/2cb29676
26 Hasnenue. I'uapocrarnueckoe bubmunoreka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEIIO. bubnmnoreka HOK
27 [ToctynarensHoOe U BpaliaTeiabHOe bubnuorexa [IOK
JIBUKEHUE TBEPAOTO Teja https://m.edsoo.ru/2b95d57¢
98 MOMEHT CUJIbl OTHOCUTENBHO OCU Bbu6moteka [JOK
BpaieHus. [1nedo cuiibl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBEepAOMy Teny. LleHTp Tsokectu Tena. Bbu6mmotreka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBeCHS
bubmmoreka IIOK
P
30 cHierHe sazat https://m.edsoo.ru/dclcaac0
31 KonTposnbnas pabora no teme 1 bubmmnoreka HOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HMMitynbsc MaTepUabHON TOYKH,
39 CHCTEMBI MaTepHAIIbHBIX ToUYeK. LleHTp bubmmoreka [JOK
MacC CUCTEMBI MAaTEPUAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBMKEHUHU LIEHTPaA Macc
NmMiynbe cuibl 1 UI3MEHEHHNE UMITYIIbCa
33 T Hay3aKOH COXpaHEHHUS UMII J'ILCZ. bubmmorexa [IOK
e P yIRea. https://m.edsoo.ru/13f0a221
PeakTnBHOE OBIKEHIE
bubmmoreka [JOK
34 MoMmeHT nMItysibca MaTepruaIbHON 1oImo 4

https://m.edsoo.ru/d6532eb9
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TOYKH. HpeﬂCTaBHeHI/IC 0 COXpaHCHUU
MOMCHTa UMITYyJIbCa B ICHTPAJIbHBIX
IIOJIAX

35 Pemenue 3amau bubmmorexa [JOK
https://m.edsoo.ru/f7706d63
Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnn. [ padpuueckoe bubmmoreka [JOK
36
MIPEICTaBJICHHE PAOOTHI CHITBI. https://m.eds00.ru/913974c7
MomtHocTs cHIIbI
Kunernueckas sueprusi. Teopema o6
37 W3MCHECHUY KHHETUYECKOW YHEPTHH bubmorexa OK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTeHnManbHBIC U HETIOTESHITNATEHEIC
38 cwibl. [ToTreHmmaneHas sHeprus. Bropas bubmorexa HOK
] t prus. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMuUeckast CKopocTb. CBs3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 W3MCHECHUEM MEXaHWYECKON SHEPTUH bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU
Vupyrue u He 1€ CTOJIKHOBEHHUS.
40 v Ezll;eHHe BeyrI Hp yJ'fJ'II/I 51 uaeanbHON bubmorexa HOK
P pHY s A https://m.edso0.ru/f30f43b6
KUIKOCTH
41 KonTtponbHas pabora o Teme "3aKoHbI 1 bu6muoreka [JOK
COXpaHEHHUs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
42 PazButne npeacrasieHuit o nmpupoe bubmmoreka [JOK

Ter1oTel. OcHOBHEIE NTonoxeHnsas MKT.

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

CtpoeHue ra3000pa3HbIX, KUIKUX U

43 TBEPIBIX Tel. XapakTep ABIKEHUS U bubmorexa LOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBHS YaCTHI[ BEIIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).
44 KomnuyectBo BemectBa. [locrosinnast bubnnorexa LHOK
H ’ https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. TermioBoe paBHOBECHE. bubmmoreka [JOK
IlIkana Lenbcust https://m.edso0.ru/0070d493
bubnunoreka LIOK
4 P
6 Cletme sajat https://m.edsoo.ru/1531aba5
. bubnnorexa [IOK
47 U neanpublii ra3. ['a3oBble 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBuenue Menaeneesa-KnamneiipoHa. bubmuoreka [IOK
Pemenue 3agag https://m.edso0.ru/8d12c328
49 AOcouoTHas TeMIiepaTypa. 3aKoH bubnnorexa [JOK
JansToHa https://m.edsoo.ru/14e02d1f
50 M3omponeccsl B HACaIbHOM rase ¢ bubmuoreka [IOK
MHOCTOSIHHBIM KOJIMUECTBOM BeIlleCcTBa https://m.edsoo.ru/68878d51
I'pacduueckoe mpeacTaBiacHue
51 Hfog) OILIECCOB: i;;e Ma, U30xXopa bubmorexa HOK
pont ' pMa, pa, https://m.eds00.ru/1344327b
u3obapa
but6mmorekxa [IOK
52 MKT
OcHoBHOE ypaBHeHHe https://m.edso0.ru/c8094721
53 Pemenue 3amau bubmmorexa TIOK

https://m.edso00.ru/10265a05

54



https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO

54 CpeIHEW KHHEeTHYECKON dHEepruei https://m.edsoo.ru/c38af875
MOCTYIATEIBbHOIO TEMJIOBOTO JIBHKEHUS
e€ yacTull

55 O06o001IeHre U CUCTEMaTH3aIis 3HAHUH bubnuorexa [{OK
o reme "OcnoBel MKT" https://m.edso00.ru/09d12fd8

56 KonTtposnpsHas padora o Teme "OCHOBBI 1 bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamuueckas cucteMa. 3a/laHue
BHEIIHUX ycnoBul s T/ cuctemsl.

57 BHemHue u BHyTpeHHUE [TApAMETPBI. bubnnoreka [JOK
[TapameTpsl T/ cuctembl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYHMH, OMUCHIBAIOIINX €&

Ha MUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpon3sBosbHas penakcauus T/ bubmmorexa LIOK
https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenb uieanbHOro ra3a B
59 TepMOJMHAMUKE. Y CIIOBUS bubnmorera IOK
. https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TON MOJIENN

60 VYpaBuenue Menaeneesa-Knaneiipona u bubnuotexa [JOK
BBIP@XCHHE [UIsl BHYTPEHHEW DHEPIrUU https://m.edsoo.ru/bal178d0
Bripaxxenue 111 BHyTpEHHEH SHEPTUH

61 OJTHOATOMHOT'O HIEAJILHOTO r'a3a. bubnunorexa LIOK

KBaSHCTaTPIquKI/IC N HECTATUUYCCKUC
TIPOIIECCHI

https://m.edsoo.ru/acscacl5
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OnemenTapHas paboTa B
TepMOIUHAMHUKE. BerauciieHne padoThl

bubnunoreka LIOK

62 o rpaduky mnpoiecca Ha pV- https://m.edsoo.ru/741d5738
Juarpamme
Temonepenada Kak croco0 N3MEHEHUS

63 BHyTpeHHel sueprun Tl cucremsr 6e3 bubmmorexa [JOK

https://m.edsoo.ru/3d734561

COBepIIeHHS paOOTHI

64 KonBekuus, TEmIonpoBoJHOCTb, bu6nunorexa LIOK
U3JIy4CHHUE https://m.edsoo.ru/157b54cd
KonnuecTBo Terminotel. TemioéMKocTb

65 Tena. Y aenbHas U MOJSIpHAs bubnuoreka [{OK
TeMJIOEMKOCTH BelllecTBa. Y AeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPaHUsI TOTLJIMBA

66 Pacuér xonmyecTBa TEIIOTHI ITpU bubmuoreka [IOK
Temionepeaaye https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 annadbaTHOM Tpolecce. bu6mmoteka IIOK
ITepBrIil 3aKOH TEPMOAMHAMHUKH https://m.edso0.ru/d8098824
KonnuecTBo TemioTsl 1 paboTa Kak

68 Mepbl U3MEHEHHsI BHYTPEHHEW DHEPTUU bubmmorexa [TOK

https://m.edsoo.ru/b047alcd

T/ cuctemsl
BTopoii 3aKk0OH TepMOIUHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa [IOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHOUITBI AERCTBUS TEMIOBBIX but6mmorekxa [IOK

matuH. KIT/]

56
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MakcumanbsHoe 3nauenue KITJ. Iuxn

bubnunoreka LIOK

71
Kapno https://m.edsoo.ru/fe3857h9
bubnunorexa LIOK
72 Pemenne 3amau
8 https://m.edsoo.ru/b3efal8b
DKOIOrHYECKHE aCIIEKTHI
73 HCIOJIL30BAaHUS TCILJIOBBIX JBUTATCIICH. bubnunorexa LIOK
TeruoBoe 3arpsi3HEHUE OKPYKarOIEH https://m.edso0.ru/9867aaa7
Cpeibl
bubnunoreka LIOK
74 Pemenne 3amau
A https://m.edso0.ru/c8c70432
O0001Ienne U cucTeMaTH3alnsl 3HAHAN
75 o teMe "Tepmoauaamuka. TermioBsie buGnuorexa [IOK
| P ' https://m.eds00.ru/28d62b3f
MAIIHHBI
76 KonTposnbHas padbota no teme 1 bubmuoteka [IOK
"TepmoanHaMuka. TenioBble MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpasoBaHue U KOHIECHCAIHS.
177 I/Icia egne U KUneHue. Y gejibHas Bubmiorexa IOK
p ghde https://m.eds00.ru/6f8e6777
TEII0Ta MapooOpPa30BaHUS
HaceimmenHbie 1 HEHACHIIICHHBIE TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTHA
U JABJIEHUS HACBIILIEHHOTO 1apa OT
78 TEMIIEPATYPEI, UX HeBaBI/ICI/IM(I))CTB oT bubnnorexa [JOK
R PaTypeL, https://m.edso0.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TeMITepaTyphl KHIICHUS OT
JaBJIEHUS B YKUAIKOCTH
79 Brnaxxnocts Bo3myxa. AGCOTIOTHASA U bu6muoreka [JOK

OTHOCHUTCJIbHAA BJIA2KHOCTDb

https://m.edso0.ru/30ebbb79
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bubnunorexa LIOK

80 P
clierHe sazad https://m.edso00.ru/18e95ff3
Teépnoe Teno. Kpucramiunueckue u
81 aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubmmorexa [JOK
P ' P https://m.eds00.ru/20a88a03
KpHCTAJLIOB
[laBnenue u KpUCTaNIM3ALIMSL.
bubnunorexa LIOK
82 Y enbHas TEIUIoTa IUIABICHHS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
eopmanmy TBEPAOTO TENA.
Aedopuan PA bubnuoreka [{OK
83 Pactsoxenue u cxarue. Casur. Moaynb
s https://m.edsoo.ru/dalaab10
IOmnra. [Ipenen ynpyrux nedopmanmii
TemnnoBoe paciIMpeHUe KUIKOCTEH 1
84 TBEPABIX TeJ. AHTAPMOHHU3M TEIJIOBBIX bubmorexa HOK
P N P https://m.edsoo.ru/7ba5edf2
KoJIeOaHUH YacTHUI] BEIIeCTBA

85 ITpeoOpa3oBanue sHEprun B (ha30BBIX bubnmnoreka HOK
nepexonax https://m.edso00.ru/97a0672f

bubmmoteka IIOK

86
YpaBHEHHE TeIIOBOrO bananca https://m.edsoo.ru/ab1521fb

bubmmoteka IIOK

87 P

cHicHie saat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHUE.

88 Kanunnspueie sinenus. JlaBinenue noa but6mmorekxa [IOK
VCKPUBJICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
x)uakocru. Popmyiia Jlannaca
O0o01IeHre U cucTeMaTu3alus 3HaHu|

" bubnuotexa [JOK

89 10 TeMe "ArperaTHble COCTOSIHUS

BeniecTBa. Pa3zoBble epexoab!”

https://m.edsoo.ru/0b52575¢c
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KontponsHast pabora o Teme

90 "ArperaTHbIe COCTOSHHS BEIIeCTBa 1 bubmorexa HOK
P . HeeTEa. https://m.eds00.ru/7dc2a739
®dazoBbIe IEPEXOIbI
OnexTpu3anus Tea U €€ IposBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmmoreka [JOK
ANEKTPUYECKHUX 3apsiaoB. [IpoBoHMKH, https://m.edsoo.ru/laff445f
TURJIEKTPUKU U TIOTYTTPOBOJTHUKU
DJIeMEHTapHBIN AJICKTPUICCKUN 3apsi/l.

92 3aKkoH coxp aHCHUS BHSK qucxorl(; ’ bubmorexa HOK

p P https://m.edsoo.ru/f49afd24
3apsa

93 BzaumopeiictBue 3apsnoB. Toueunbie bu6nunorexa LIOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

bubmuoreka [IOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubmuoreka [JOK
ANEKTPUYECKUE 3aPsIbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIA.

96 [IpoOHneIit 3apsn. Jlunun bubmuoreka [IOK
HaIPSKEHHOCTH JIEKTPUYECKOTO MOJISL. https://m.edsoo.ru/3dac6957
OHOPOIHOE PIEKTPUUIECKOE TI0JIe
[ToTeHnMamTbHOCTH

97 AIEKTPOCTATHYECKOTO Mo, Pa3HOCTH bubmorexa HOK

P ' https://m.eds00.ru/80021447
MOTCHIINAJIOB U HANPSDKEHUE
[ToTennuanpHas SHEPTHs 3apsijia B
P P but6mmorekxa [IOK
98 aNeKTpocTaTudeckoM mnose. [lorennnan

SJICKTPOCTATUYCCKOI'O ITOJIA

https://m.edsoo.ru/af5fa389
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CBs13b HaPSKEHHOCTHU OJIS U

99 A3HOCTHU MOTEHITUAJIOB JIJIst bubmmorexa [JOK
P HHATOB A https://m.eds00.ru/df7a6838
AIEKTPOCTATHYECKOTO MO
100 [IpuHnun cynepno3unun bubmunoreka [JOK
ANEKTPUYECKHUX TOJEN https://m.edsoo.ru/Ocfe4a6c
bub6nmoreka [IOK
101 P
0 crierme st https://m.edsoo.ru/5a582263
102 [Tonie Toueunoro 3apsana. [lone bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepsr https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 00béMmy mrapa. ITose paBHOMEpHO bubmmorexa [IOK
y Iv) ) p N p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH
104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM Bbu6mmotreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3apsA10B https://m.edso00.ru/32405eab
JIMdIeKTpUKY ¥ MOJTYIPOBOAHUKY B bubmuoteka [IOK
105
ANEKTPOCTATHYECKOM I0JIE https://m.edso0.ru/060ebab5
Konzaencarop. D1neKTpoEMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh brbmmorexa [JOK
A pa. P https://m.eds00.ru/845b4f73
IJIOCKOT0 KOHAEHcaTopa
107 [TapamiensHOE coeIMHEHNE bu6muoreka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnemoBarenpHOE COETUHEHNE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa bubmmorexa [IOK
p p A p https://m.edso0.ru/73a34f18
110 Pemienne 3agau bubnunorexa LIOK

60



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18

https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040

JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B

bu6nmorexa [IOK

1 OJHOPOJHOM 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amaq
113 O06001IeHre U CUCTEMaTH3aIis 3HAHUH bubnuorexa [IOK
o Teme "DieKkTpuueckoe mnoie" https://m.edso00.ru/5752603f
114 KoHTpoinbHas pabota 1o Teme 1 bubnnorexa [JOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuiia Toka. [TocTosiHHBIN TOK. Y CIOBHS
115 CYIIIECTBOBAHHMSI IOCTOSTHHOTO bubmorexa LIOK
https://m.eds00.ru/233311b5
AIEKTPUYECKOTO TOKA
bubnunoreka LIOK
116 Hcrtounuku Toka. Hanpspkenne u 31C https://m.eds00.ru/0839a115
117 3axon OMa a1 yyacTKa LemnHu. bubmmnoreka HOK
DIIEKTPUUECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COITPOTUBIICHUS
118 OJTHOPOJIHOT'O ITPOBOJIHHUKA OT €ro bubmmnoreka HOK
JUTMHBI Y TTOIIAAN TTOTIEPEYHOTO https://m.edso0.ru/95fcdf51
CeueHus
119 VenpHOE COMMPOTHRIICHHUE BEIIECTBA. bubmmoreka [JOK
Pemenue 3agau https://m.eds00.ru/437f8300
120 [TocnenoBarensHOE, MapaIeNIbHOE, bu6muoreka [JOK
CMEIIIAaHHOE COEIUHEHHE IIPOBOIHUKOB https://m.edso00.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX bubnuotexa [JOK

nenei. [Ipasuna Kupxroga
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bubnunorexa LIOK

122 Pemenne sanay https://m.edsoo.ru/3881b469
123 Pabora anekTpuyeckoro Toka. 3akoH bubmmoreka [JOK
Hoxoyns —Jlenua https://m.eds00.ru/a3605c5c
bu6nunorexa LIOK
124 Pemenue sanas https://m.eds00.ru/6761bfO0f
MoimHocTs 3i1€ €CKOI'o TOKa.
125 Tenm(I){Ba; I1)\/[0H fIZ)E'I:: Bfl I;ans{Tel\I/([as[ Ha bubmorexa HIOK
1 m » BRI https://m.edso00.ru/99750a6f
pe3ucTope
bubnunoreka LIOK
126 Pemenne sanau https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubmmoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa AJist OTHOM (3aMKHYTO) bubnuoreka [{OK
ANEKTPUYECKOMN LETIH https://m.edsoo.ru/221f40fb
bubnmorexa LIOK
129 Pemerue 3anau https://m.edsoo.ru/3580b679
bubnmorexa LIOK
130 MouHoCT: HCTOUHMKA TOKA https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 Koporkoe samwikaine https://m.edso00.ru/546f5632
132 K IIOCTOSTHHOTO TOKa bubmmorexa TIOK
OHJICHCATOP B e https://m.edso0.ru/35368f3e
but6mmorekxa [IOK
133 Pemenne sanau https://m.edsoo.ru/4410cef0
134 Pemenue 3agad mo reMme "IlocTOSHHBIN but6mmorekxa [IOK

ANEKTPUYECKHUM TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [{OK
3NIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau no reme "llocTostHHBIN bubmuorexa [JOK
ANEKTPUUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
137 o TeMe "[1oCTOSHHBIHM 1eKTpUYecKuit bubmmorexa [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas pabota no teme 1 bubmmoreka [JOK
"[TocTOAHHBIN NEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DneKTpuyecKasi IpOBOAUMOCTD
139 Q3JIMYHBIX BEIIECTB. DIICKTPUICCKUI bubmmorexa [JOK
p HI ’ p https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBEpXMpOBOAUMOCTD
DJIEKTPUUYECKHI TOK B pacTBOpax U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI bubmmorexa [TOK
P P ’ https://m.edso00.ru/4b423491
@apanes U1 JIEKTPOIU3a
bu6nmorexa LIOK
141 7 !
DneKTpuuecKuil Tok B razax. [lnazma https:/m.eds00.ru/92d92f76
142 DNEKTPUYECKUN TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble npuGopsl https://m.edsoo.ru/2E+160
DNEeKTpUYECKUN TOK B bu6muoreka [JOK
143
MOJTYTIPOBOIHUKAX https://m.edso0.ru/ab61c660
but6mmoreka [IOK
144 IT 0
OHYHPOBOAHHIOBHE NPHOOPE! https://m.eds00.ru/83622200
Pu3NYeCcKuil TPAKTUKYM 110 TEME
" bubnuotexa [JOK
145 W3mepenue cuiibl TOKa U HaNpsKEHUS

B [ICTIM TOCTOAHHOI'O TOKa IIpHU IMOMOIIU
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146

147

148

149

AHAJIOTOBBIX U IU(POBBIX
W3MEPUTEIIbHBIX PUOOPOB" WIIH
"3HaKOMCTBO C ITU(POBOI
nabopatopueii o ¢puzuke. [Ipumepsl
u3MepeHus: GU3NYECKUX BETUUHH MIPH
MIOMOIIN KOMITbIOTEPHBIX AATYUKOB"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO BUKECHHS
C IIEJIbI0 OMpPEEICHUSI MTHOBEHHOM
ckopocth"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenune ycKkopeHus npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHUHU 10 HAKJIOHHOM IIIOCKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITyTH
OT BpEMEHH NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3Mepenue yckopeHHst CBOOOIHOTO
nageHus" wim "M3ydenue ABUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Tena 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIO
ckopocThro" unu "HccnenoBanue
3aBUCUMOCTH II€pHOa 00palleHus
KOHHUYECKOT0 MasiTHUKA OT €ro

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bubnunoreka LIOK
https://m.edso0.ru/6960h6ef

bubnmorexa LIOK
https://m.edsoo.ru/d1ea2402

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514
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napamerpos"”

150

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenne paBHOECHCTBYIONIEH CUJITBI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
wiockocTy" wnu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PACcCTOSIHUE OT ero Macchl"”

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pasle, OT UX
nedopmanun nin "Mzydenue
JBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUU
6J10K"

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOrO KO3 pHIreHTa
3aBucumoctu Frp(N)" wnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOH TIOCKOCTH C TIEPEMEHHBIM
K03 HUIIMEHTOM TpEeHUs" UIn
"U3ydyeHue IBH>KEHUS rpy3a Ha Baly C
TpeHueM"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607

153

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"NccnenoBanue ycaoBUN PaBHOBECHS

bubnunorexa LIOK
https://m.edsoo.ru/4a04f4f7
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TBEPAOTO TEJIA, UMEIOILETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMunuBOCTH
TBEPAOro Tella, UMEIOIIEro MJI0Maab
onops!"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena mno
TopMO3HOMY IyTH" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
IIEKTPOMOOWIISI U MOIITHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHus
MMITYJIbCA TIPU yIIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUH Tea 110
TOPMO3HOMY IIyTH"

bubnuoreka [{OK
https://m.edsoo.ru/856fbh28e

155

156

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4eHne n30TEpPMHUUYECKOTO poLecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" wiu
"M3y4eHne n30X0pHOro mpouecca” uin
"N3yuenne nzob6apHoro npouecca" uiu
"IIpoBepka ypaBHEHUS COCTOSHUS"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHoi TennoéMkoctu"
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i "UccnegoBanue nporecca
OCTBIBaHHMS BelllecTBa" WU
"UccnenoBadnue aguadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBS3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEN"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIapEeHUS KUJKOCTER" it
"N3MepeHune yaeabHOM TEIIoThI
riaBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTU
BO3/lyXa M OLIEHKA MacChl IapoB B
nomeniennun". 3mepenue

ko3¢ duUIMeHTa TOBEPXHOCTHOTO
HATSHKCHUS

bubnuoreka [{OK
https://m.edsoo.ru/6b1a23b5
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Pu3N4eCcKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
U3ITy4EHUs CBETOAMO1A" NN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenenenue pazHOCTH
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEIbHOM COETUHEHUH

bubnunorexa LIOK
https://m.edsoo.ru/ec424377
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KOHJIEHCAaTOpoB"

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBaHue cMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU

159 "3mepenue yAeabHOTO CONPOTUBICHHS bubmorexa LIOK
PEHHE yACTRH P https://m.eds00.ru/2b179d98
npoBoHUKOB" iy "HccienoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUs"
Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue anekrponuza’ wim
"N3mepeHnue 3apsiia 0OJHOBAJIEHTHOTO
nona" wnu "MccnenoBanue bubnunoreka LIOK
160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpATyphl" WIN
"CHsTHE BONBT-aMIIEPHON
XapaKTepUCTHKHU auoaa”
PesepBHblit ypok. O0o0mIeHNE U
161 CI/ICTIe)MaTI/I?»:Il_:[)I/I}I 3HAHUH 110 TEME bubnmorexa HOK
" | https://m.edso00.ru/ed017d93
KunemaTtuka
PesepsHblit ypok. O60011eHNE U
162 CI/ICTIe)MaTI/ISZIl:I)I/Iﬂ 3HAHUH 110 TEME bubnmorexa LOK
" | https://m.eds00.ru/3149956b
JluHaMuka
PesepBurrii ypok. O000111€HIE U
163 CI/ICTI;MaTmZEHs{ 3HAHUM 10 TEME bubnnorexa [JOK
" " https://m.eds00.ru/0f9752ac
CraTuka TBEpJ0To Tena
164 PesepBublit ypok. O6001IeHNE U bubmuoreka [IOK

cucTeMaTu3anusa 3HAHWM 110 TEME

https://m.edsoo.ru/6¢0df9cc
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"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBHbIil ypok. O0001ICHHE U

CUCTEMAaTH3alus 3HAHUH 110 TEME bubmuorexa [JOK
165 . . 1
'OCHOBBI MOJIEKYJISIPHOKUHETUUECKOU https://m.edsoo.ru/de148976
Teopun"
PesepBublil ypok. O0001IEHNE U
166 CI/ICTIe)MaTI/BZp Hst 3HaHI/II;III 110 TEME 1 bubmiorexa LIOK
" B " https://m.edsoo.ru/0bcc77cl
Tepmoauaamuka. TerIoBbIle MATUHBI
PesepBuslit ypok. O60011eHNE U
167 cUCTEeMAaTHU3aIKs 3HAaHUH 110 TEME 1 bubnunoreka LIOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie epexoab"
PesepBurblii ypok. O00011I€HIE U
168 CI/ICTEM&TI/I?»ZP 1501 3HaHI/II7IIlI 10 TEME 1 bubmiorexa LOK
" " " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurrii ypok. O000111€HIE U
169 CI/ICTEM&TI/ISZP WS 3HAHUH 10 TEME 1 Bubmaorexa IIOK
" IVI . https://m.edsoo.ru/3cae6dal
[TocTOSTHHBII INMEKTPUUECKUN TOK
PesepBurlii ypok. O000111€HIE U
170 CI/ICTEM&TI/ISZP 1551 3HaHH;III o teMe "Toxku 1 Bubmrorexa IOK
B " https://m.edsoo.ru/cc7681d4
B PA3JIMYHBIX Cpeax
OBIHIEE KOJIMYECTBO YACOB I10
th 170 8 16

[NPOT'PAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne ara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
B3anmopeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHON WHIYKITUH.
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZ l\jIlal“HI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DIeKTpOU3MEPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanTpaBJICHUE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
b K
8 Pemenue 3amau 1 nommorexa [0

https://m.edsoo.ru/504e98c7
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bubnunorexa LIOK

d Pabora cuet Jlopenna https://m.edsoo.ru/d518be4b
bu6nmorexa [IOK
10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarHuTHoOE 110JIe B BEIISCTBE.
11 ®deppomMarHeTUKu, mapa- u bubmmorexa [IOK
pp > 18P https://m.eds00.ru/30ff9608
JaMarHECTUKHU
OCHOBHBIC CBOMCTBA
12 dbeppomarneTukoB. [IpuMeHeHne bubmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuorexa [IOK
roie" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMATHUTHON
15 HH un. [1oTok BeKTOpa MarHUTHOM bubmorexa LOK
AYKIHH. P https://m.edsoo.ru/b3efa0cl
WHIYKINH
bubmmoteka IIOK
16 IC unpyKimn https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON WHTYKITHH bubnuotexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
®dyko https://m.edsoo.ru/15abel40
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubmmoreka [JOK
NPOBOJAHUKAX https://m.edsoo.ru/0235cc02
20 Pemrenue 3amau bubnuoreka [JOK
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https://m.edsoo.ru/4dfda618
bu6nunorexa LIOK

21 IT JI
PABHIo JeHna https://m.edsoo.ru/bbc22726
NunyktuBHOCTh. Karymika
22 WH HyKTI/IBHOCTI/I B el'iII/I MTOCTOSTHHOTO bubmmorexa [JOK
AV i https://m.edsoo.ru/621eae9d
TOKa
93 SBnenue camounaykiuu. 3/C bubmmoreka [JOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C bubnnorexa [JOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubmuoreka [IOK
25 P
cHicHie saat https://m.eds00.ru/88f69d2b
26 O060011eHre U cucTeMaTu3alus bubnnoreka [JOK
3HaHMUU 110 TeMe "DJIeKTpoInHaMuKa" https://m.eds00.ru/76484025
97 KonTposnbHas padbora no teme 1 bubmmnoreka HOK
"OnekTpoaguHaMuka" https://m.edso0.ru/8ae09b98
KonebarenpHas cuctema. CBoOO HBIE
28 Kosnebanus. 'apMoHndeckue bubmmorexa [JOK
-Lap https://m.edsoo.ru/7¢c1db385
KoJeOaHus
29 KunemaTnueckoe 1 TMHAMHU4YECKOE bubmuoreka [{OK
oIHCaHue KOJIeOATENbHBIX JBHKEHNI https://m.edso0.ru/87ce9498
DHepreTudeckoe onrcanue. BeiBo
JTUHAMHYECKOTO OMHMCAHUS
. bubmuoreka [{OK
30 rapMOHUYECKHX KOJIeOaHU! U3 X

SHEPTCTUUCCKOTO U KHHCMATHYCCKOT'O
OITMCaHUuA

https://m.edso0.ru/e3c¢99692
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bubnunorexa LIOK

31 AmnunTya u gasa konebami https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJieOaHUH.
Ilepuon ManbIx CBOOOIHBIX
32 K0§e6aziml71 MaTeMaTI/I‘feCKOFO bubmorexa HOK
https://m.edso0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJIe0aHUH MPY>KUHHOTO MasiTHAKA
33 3aryxaromue KojiedaHusl. Bbu6motreka [JOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/72e93d09
bubnunoreka LIOK
34 ABTOKOJICORHH https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpoxk-koH(pepeuus "MexaHnueCcKHue
36 Kfne6aHH$(1b BpM ILIKaJ'II)HI)IX bubnmorexa [JOK
3’3 https://m.edso0.ru/8ef587be
WHCTPYMEHTAaX
O00011IeHNE U CHCTEMATH3AIUS
37 3HaHUN 110 TeMe "MexaHndecKkue bubnuorexa [JOK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
DJeKTpOMarHUTHBIE KOJICOaHusI. bu6muoreka [JOK
38 N
KonebarenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYIBI
39 3apsaa KOHIAEHCATOPpa ¢ aMIUIUTY 0N bubnmorexa LOK
P p y https://m.edso0.ru/093f9af1l
CHWJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmmoreka [JOK

u7eabHOM KOoJiebaTeIbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aryxarlue 3JIeKTPOMAarHUTHbIE

a1 6 B . bubnunoreka LIOK
KOJICOAHHA. BEIHYICHHET https://m.eds00.ru/5e668619
3JICKTPOMArHUTHBIC KOJICOaHUS
IlepemenHubIl TOK. Pe3ucrop u
42 P MIZ)HHOI‘O bubnunoreka LIOK
KORJIeHCATOp B e Hepe https://m.eds00.ru/84836152
TOKa
Karynika nHIyKTUBHOCTH B LIETIH bubnuorexa [IOK
43
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
3akon Oma 1Sl JICKTPUYECKON e bubnunoreka LIOK
44
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MomnaocTs HepeMeHHOro TOKa.
45 A B P T — bubnunoreka LIOK
MIDITYAHOS 1 A IOt https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHJIBI TOKA M HAIPSDKCHHS
46 P TPUYECKOM TeTTH bubmorexa HOK
C3OHAHC B SACKIP H https://m.edso0.ru/087506df
bubmmoteka IIOK
47 Pemenne sanas https://m.edsoo.ru/a16836a4
W neanpHuI TpanchopMarop.
48 1'[11 o) CTB(I)) e (be paqa I/Ip bubmorexa HOK
DOH3BOA - TTepest . https://m.edso00.ru/f97418ae
noTpebIeHHE ANEKTPUIECKON IHEPTHH
DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJCTBE DIIEKTPOSHEPTUU.
49 Kp 2211 HCIIO I)30]faHI/I${p bubmorexa LIOK
YIRTYP . . https://m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B ITOBCETHEBHOM
SKU3HHA
bubmunoreka IHOK
50 Pemenne 3amau nbnmorexa I

https://m.edsoo.ru/ee6677ed
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bubnunorexa LIOK

>1 Pewerye sanaq https://m.edsoo.ru/7cab59f8
O00011eHrEe U cCUCTEMATU3ALIIS
52 3HAHUHU 10 TeMe "DIEKTPOMarHUTHBIC bubmorexa HOK
. P https://m.eds00.ru/401024a9
KoJIeOaHHS
MexaHM4eCKUEe BOJIHEI. bubnunorexa LIOK
53
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBolicTBa MEXaHUYECKHUX BOJIH bubmotexa [JOK
https://m.edso0.ru/d9ae1000
bubnunoreka LIOK
. X
o> 3BYK. XapaKTCpHCTHKH 3BYKa https://m.edso0.ru/138b6f09
Wndpassyk u ynaprpassyk. Lllymosoe Bbu6moteka [JOK
56 .
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso00.ru/7380038f
bubnmorexa LIOK
7 P
° CHicHie sazat https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubnnorexa [JOK
H3nydenune 3neKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus MeKTPOMarHUTHBIX BOJIH. bubmuoteka [IOK
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkaa 3;1eKTPOMAarHUTHBIX BOJTH.
60 IIpumeneHue 31eKTPOMarHUTHBIX bubmorexa I[JOK
p p https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpUHIMITBI PATHIOCBSI3U H
61 TeneBuacHus. Paguonokanus. but6mmorekxa [IOK

DNeKTpOMarHUTHOE 3arpsi3HEHNE
OKPY’KaloIlel cpebl
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62 KontponsHast pabora o Teme 1 Bu6muotexa [JOK
"Konebauus 1 BOJIHEL" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NMPSMOIUHEHHOTO bubnmnoreka HOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3amay Ha mpuMeHEHNE
64 3aKOHAa IPSIMOJIMHENHOTO Bubmaorexa ITOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe 3epkano. bubmmoreka [JOK
Cdepudeckoe 3epkaino https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJILHEIN IT0KA3aTeNb
66 npenomitenus. [lonHoe BHYyTpEeHHEE buGnuorexa [IOK
P i HyIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHbiit yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npUMEHEHUE
67 3aKOHOB OTPAKEHUS U IIPEITOMIIEHUS bubnmorexa [JOK
P p https://m.edso00.ru/49d830a9
cBeTa
Xon aydeut B npuzMe. Jucnepcus
YA pv A P bubmuorexa [{OK
68 cBera. CIHOXKHBII cocTaB 0€eJIoro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3el. @OKyCHOE pacCTOSIHUE U bu6muoreka [JOK
OIITUYECKasl CHja JIUH3BI https://m.edso0.ru/60441359
70 [TocTpoeHue n300paxxeHuil B JMH3aX U bu6muoreka [JOK
HUX CUCTeMaX. YBeJIMUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
71 Pemenne 3amau Ha mocTpoeHue bubmmoreka [JOK

M300paXKeHH, MOJIy4aeMbIX C

https://m.edsoo0.ru/5a868f09
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IIOMOIIBIO JIMH3

72 I'ma3 xak onrtuyeckas cucrema bubnxorexa LTOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. Ilpeneinsi
73 I I/IMCHI/IMOJ;[TI/I I‘G(I:MJZT MYECKOM bubnxorexa LTOK
p P https://m.eds0o.ru/cd174a10
ONTHKH
74 CKOpOCTb CBETA U METOBI €€ bubnmnorexa [JOK
HU3MEpEHUst https://m.edsoo.ru/f32aab06
bubnuoreka [{OK
& Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
bubmuoreka [IOK
76 Hutepgepers caera https://m.edso0.ru/5fc0c638
KorepeHTHBIC HCTOYHHUKU. Y CIIOBUS
77 HAOJII0ICHUS MAKCUMYMOB U bubmmorexa LIOK
s ™ https://m.edso0.ru/c6416d48
MHUHUMYMOB
bubnuoreka [{OK
8 Pemenue sanas https://m.edsoo.ru/3061de2b
bubnuoreka [{OK
” Hpumenenue unrepdepentum https://m.edso0.ru/668edbc8
bubmuoreka [{OK
80 Jlngpaxuus caera https://m.edso0.ru/12ed04b5
JudpaxknuonHas pemeéTka. Y cioBue bubmuoreka [IOK
81
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo0.ru/f998d964
bubmuoreka [{OK
2 P
8 CILICHHE 33124 https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK

ITonspuzanus ceera

https://m.edso0.ru/e9890fe9
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bubnunorexa LIOK

84 Pemenne sanaz https://m.eds00.ru/c56c8158

85 CBETOBBIC SBJIICHHS B IPUPOJIE bubmmorexa [IOK

https://m.eds00.ru/0b36363d

86 O00011IeHNE U CUCTEMATH3AIMS bu6nunorexa LIOK
3HaHui 1o Teme "Ontuka" https://m.edsoo.ru/8a14748b

87 KonTtponpsHast pabora o Teme 1 bu6mmoteka [JOK
«Onrtuka» https://m.edsoo.ru/82315dd4
['panu1el mpuMeHUMOCTH

88 KJIACCUYCCKOW MEXaHUKH. 3aKOHBI bubnuoreka [IOK
ANEKTPOJNHAMUKHA U TIPUHIUIL https://m.edso0.ru/c9bd77cb
OTHOCHUTEIbHOCTH

89 [TocTynatel cienuanbHOU TEOPUHU bubmuoreka [IOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue npUYUHHOCTH. bubnnorexa [JOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame1sieHne BpEeMEHH U COKpaIlleHne
JUTUHBI

01 DHeprusi U UMITYJIbC PEASITUBUCTCKOMN bubnuotexa [JOK
YaCTUIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U

92 UMITYJIECOM PENSTUBUCTCKON YaCTUIIBI. Bubmmorexa [IOK

https://m.edsoo.ru/b6258ffa
DHeprust NOKos
93 PaBHOBeCHOE TEIJIOBOE M3TyUCHHE bubmorexa [TOK

https://m.edsoo.ru/f54035a5
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bubnunorexa LIOK

%4 3axow emelerus Buna https://m.edsoo.ru/1c5ff752
95 I'mnore3za M. IInanka o kBaHTax. bubnuorexa [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
% DHEprus u HMIyILC GOTOHA https://m.edsoo.ru/7fb307ec
97 dotordppexr. Onbiter A. T bu6mmoteka [JOK
CroneroBa. 3akoHbl hoTodddekra https://m.edso00.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
98 dororddekra. "Kpachas rpanuma” bubmmorexa [JOK
- 0P Ipari https://m.edso00.ru/01ef4556
dororddekra
99 Hasnenue cera. OnwiThl I1. H. bubnuoreka [{OK
JleOeneBa https://m.edsoo.ru/64b4f966
N bubmuoreka [IOK
100 BoiroBEIe CBOACTBA MaCTHI https://m.edsoo.ru/f59cfcec
Bonnsl ge bporina. [[nnHa BOIHBI 1€
101 b OI‘/’IJ'DIII[/I a};Me bl §6J'IaCTI/I ! bubmorexa HOK
P P P N https://m.edsoo.ru/5df8bafl
JIOKAIIM3aluK JBUXKYIICHCS YaCTHUIIBI
102 KopnyckymsipHO-BOIHOBOH Iyaanu3M bubmorexa LOK
PHyCRYIp oy https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bu6muoreka [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka U3MEpEHUN B MUKPOMHUPE.
104 COO"IFIHS)IHGHI/ISI Hel(zn e enéHH(i:Teﬁp bubmorexa HOK
. peit https://m.edso0.ru/65783dec
['eitzendepra
105 Pemenue rpaduyeckux 3amaq bubnuorexa [IOK
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https://m.edsoo.ru/e70195bd
bu6nunorexa LIOK

106 P &
CLLICHHE PACTHCTHRIX 3alad https://m.edsoo.ru/ee9b3182
KonTponbhas pabota no remam: BuG 10K
nOJIMOTEeKA
107 "O CTO","K - 1
CHOBHv ’ "()pHYCKyMpHO https://m.edso00.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OMBITHI IO UCCIICIOBAHUIO CTPOCHUS
108 atoma. [itanerapHast MOIeTIb aTOMA bubmmorexa [JOK
: P https://m.edsoo.ru/312b750a
Pezepdopna
bubnunoreka LIOK
1 IT b
09 OCTyHaTRL opa https://m.edsoo.ru/404dfa9a
110 Buns ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEPruY aToMa BOJOpoOAa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJIEHHOE bubnmnorexa [JOK
M3JIyYEHHE CBETA https://m.edsoo.ru/f945d85c
bubnmorexa LIOK
112 Jlasep https://m.edso0o.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizen6epra-lBanenko. 3apsa u bubmuoreka [IOK
MaccoBO€ YUCIIO sapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKoH paIiOaKTUBHOTO pacmlaja.
CBolicTBa HOHU3H ero
114 U3IIYy4eHUS BJ‘II/I}II—II)IZ;O B bubmmorexa [IOK
e ’ https://m.edso0.ru/aab98bef
PaIMOAKTUBHOCTH HA KUBBIC
opranusmsl. [lozumerpus
115 OHeprus cBA3U HYKJIOHOB B SpE. bubmuotexa [JOK
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SAnepusie cunbl. Jledekt Macco spa.
S nepHblie peakuuu. AnepHbie
peaxTopsl. [IpobiieMs! ympaBiiseMoro
TEPMOSICPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS
AJIEPHOMN SHEPrEeTUKH

MeToasl perucTpaluu u
HCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyHIaMeHTalbHbIE B3aUMOICHCTBUS.

https://m.edsoo.ru/ff1758d0

bubnuoreka [IOK
116 bapronbl, ME30HBI U JICITOHEI.
. https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-ritooHHas Mozienb
aJIpOHOB
®usnka 3a npeaenamu CtannapTHON
117 Mozenu. TéMHas Matepusi U TEMHas bubnnorexa [JOK
sHeprus. EnuncTBo usznueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 Oransl pa3BUTHS aCTPOHOMHHU. bubmmnoreka HOK
3HaueHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpumMeHMMOCTh 3aKOHOB (PU3UKU JUISI
119 00BsICHEHUS IPUPOJIBI KOCMUYECKHX bu6muoreka [JOK
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX https://m.edso0.ru/39¢c44028
UCCIIE0BAHUI
CoBpeMEHHbBIE ONITHYECKUE
120 TENECKOIIBI, PATUOTEIECKOIIBI bubnnorexa LOK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMHS
121 Bupg 3sé3nnoro neda. Co3se3nus, but6mmoreka [IOK
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SpKHE 3BE3/bI, TUIAHETHI, UX BUAMMOE
NBIDKEHHUE

https://m.edsoo.ru/aac588eb

Comnneynas cucrema. CoJHIte.

bu6nmorexa [IOK

122 C |
OTHETHAA AICTHBHOCTD. HICTORHIK https://m.eds00.ru/22748eba
sHepruu CosHIA U 3BE3]
3BE3/1bI, KX OCHOBHBIC
123 XapakTepUCTUKH. J[marpamma bubmmorexa [JOK
| PaKTep - narp y https://m.eds00.ru/42169944
CIEKTPATIBHBIN KJIACC — CBETUMOCTD
124 3Be31pI IT1aBHOH MOCIICIOBATECIBHOCTH bubmorexa [JOK
A s https://m.edso0.ru/b3cb766¢
BuyrtpenHnee crpoeHue 3BE31.
15 CoBpeMeHHbIE TPEICTABICHUS O bubnnoreka [JOK
MIPOUCXO0KIeHUH U ABOJronK CoHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieynsiii [1yre — Hama I'anakTuka.
126 Tunbl ranakTuk. YEpHbBIE TBIPHI B bubmorexa LOK
s ARIP https://m.edsoo.ru/7cd10a0a
Apax raJakTUK
Bcenennas. Pacmimpenne Beenennoil. BuG 110K
nOIMoTEKA
127 X .T b
3axon Xabona. Teopus Bossuioro https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenmukToBOC H3ITyuyeHue
128 MacmrabHas cTpyktrypa BeeneHnnoii. bubmmoreka [JOK
MeraranakTuka https://m.edso0.ru/ce234633
N bubmuoreka [{OK
12 H
9 epeméHHbIe TPOOJIEMbI ACTPOHOMHUH https://m.edsoo.ru/d37d9ffe
®OuznvecKuil MPakKTUKyM 110 TeMe
" P ™ bubmuoreka [{OK
130 HccenegoBanne MarHUTHOTO TOJIS

MOCTOSIHHBIX MardUuTOB'" YN

https://m.edsoo.ru/67361aef
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"UccnenoBaHue CBOMCTB
dbeppoMarHeTUKoB" UiIn
"UccneqoBanue neiCTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

Pu3n4eCKuil IPAKTUKYM 110 TEME

bubnunoreka LIOK

131
"U3mepenue cuiabl Ammepa" https://m.edsoo.ru/fcae91e9
Pu3n4ecKuil IPAKTUKYM 110 TEME
132 "HccnenoBanue sSBICHUS https://m.edsoo.ru/c36658da
AJIEKTPOMATrHUTHON UHAYKIUU"
®u3nuecKuil TPaKTUKYM 110 TEME
133 "COopka MOENHU NIEKTPOMArHUTHOTO bubmrorexa LIOK
P "H P https://m.edsoo.ru/b8fb6391
reHepaTopa
Du3nUeCKUu IPAKTUKYM I10 TEME
134 "N3mepenue neproaa cBOOOIHBIX bubmuoreka [IOK
KoJIEOaHUH HUTSHOTO U MPY>KUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
PuU3NYECKUi MMPAKTUKYM I10 TEME
135 "TIpeo® a30BaIi)I/Ie 3HCYI\liII/II/I B bubnroreka LTOK
peobp 1?' https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasiTHUKE
Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro TOKa
Yyepe3 NOocIe0BaTeIbHO COETMHEHHBIE
" bubnuorexa [IOK
136 KOHJIEHCATOP, KaTYIIKY U PE3UCTOP

win "UccrnenoBanue padboThb
VCTOYHUKOB CBETA B LIENIN
MEPEMEHHOTO TOKa"

https://m.edso0.ru/89dc2d90
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Pu3N4eCKU IPAKTUKYM 110 TEME

137 "N3y4yeHue napameTpoB 3ByKOBOM bubmorexa LIOK
YHACHHE HapaMeTpoB SEYK https://m.eds00.ru/b100661a
BOJIHBI
Pu3N4eCKU IPAKTUKYM 110 TEME
138 "H3mepenue mokasarels mpeoMICHHUs bubmorexa LIOK
P P https://m.eds00.ru/42569eal
CTeKJIa
Ouznyeckuii MPakTUKyM IO
139 teme"M3mepenne GoKyCHOTO bubmmorexa [JOK
P Y " https://m.eds00.ru/b879fh3f
PacCTOSIHUS PacCEUBAIOIINX JIMH3
Ou3nyecKkuil MPakTUKYM IO TEME
140 "Habnronenue qudpakimm, bubnnorexa [JOK
uHTEephEPEHITUN U TOJIIPU3AIIIT https://m.edsoo.ru/8b7ac737
ceera"
Du3nUeCKUu IPAKTUKYM I10 TEME
"Onpenenenre UMIyabCa U SHEPTUH
141 en:)TI/IBHCTCKI/IX ‘IaZTPI (mo ’ bubmmorexa [TOK
P B https://m.eds00.ru/63756¢47
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"
PuU3NYECKUi MPAKTUKYM I10 TEME
" P va bubmuoreka [JOK
142 N3mepenue nocrosHHoi [lnanka Ha
. https://m.edsoo.ru/eb916f82
OCHOBe HcciiefioBanus Gporoadpdexra
Pu3NYeCcKuil TPaAKTUKYM I10 TEME
143 "HccnenoBaHue crieKTpa bu6muoreka [JOK
pa3pexXEeHHOr0 aTOMAPHOI0 BOAOPOAA https://m.edsoo.ru/ec651eb8
U U3MEepeHue noctossHHoi Pundepra”
144 Pu3NYeCcKuil TPAKTUKYM 110 TEME bu6muoreka [JOK

"UccnenoBanue paguoaKTUBHOTO

https://m.edsoo.ru/c3dabe6e
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¢oHa ¢ ucnoabp30BaHUEM J103UMETpa”

145

146

147

DuU3nYeCKui MPAKTUKYM 10 TEME
"HabmroieHust 3B€31HOTO Heba
HEBOOPYKEHHBIM I'JIa30M C

HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN ISl ONIpEeACIICHUS 1
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

co3Be3niusi CeBepHOro Monymapus u

SIpKUE 3BE3b1"

O06001IeHre U CUCTeMAaTU3aIS

3HaHuil. Posib pu3uKu 1 acTpOHOMUHM B
9KOHOMMYECKOH, TEXHOJIOTUYECKOH, 1
COLIMAJIBHON U 3THYeCcKoil chepax
JEATEIIBHOCTH YEJIOBEKA

O000111eHNEe U CUCTEMATU3 AL
3HaHuil. Posb 1 MecTo ¢pu3nku u
ACTPOHOMHHU B COBPEMEHHOI Hay4YHOI
KapTHUHE MHpa

bu6nunorexa LIOK
https://m.edsoo.ru/1072021e

bubnunoreka LIOK
https://m.edsoo.ru/ad6ddeed

bubmmoteka IIOK
https://m.edsoo0.ru/18f19f7c

148

149

O00011eHNEe U CUCTEMATU3 AL

3HaHui. Ponb ¢pusnueckoil Teopuu B
(bopMHpOBaHUY MPEICTABIECHUI O

¢du3nueckoil kKapTHHE MHpa, MECTO 1
¢u3nUecKoil KapTHHBI MUpa B 00IIEM

psily COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX TIPEJCTABICHUN O IPUPOJIC

O00011eHHE U CUCTEMATU3ALMS 1

but6mmorekxa [IOK
https://m.edsoo.ru/e7d400f4

bu6nunorexa LIOK
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3ganni o reme "Kunemaruka"

https://m.edsoo.ru/b032fc4b

150 O00011eHrEe U cCUCTEMAaTU3ALIIS bub6nmoreka [IOK
3gaHui mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3AIUS bubnunoreka LIOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHNE U CHCTEMATH3AIUS it OK
. oTeKa
152 3HaHu# 1o teme "CraTtuka TBEpAOro HDJIHOT a
| https://m.edsoo.ru/3cca482e
Tena
O0001IeHNE U CHCTEMATH3 AU b OK
. HOIHOTEKA
153 3HaHUN 110 TeMe "3aKOHbI COXpPaHEHUSI 1
" https://m.edso0.ru/32a4d1a0
B MEXaHUKE
O00011IeHNE U CUCTEMATH3AIUS By OK
. HOIHOTEKA
154 SHAHH 110 TeMe "OCHORH! https://m edso;I ru/ed440ca8
MOJIEKYJISIPHO-KUHETHIECKON Teopuu’” T '
O00011IeHNE U CHCTEMATH3AIUS
N bubnuoreka IIOK
155 3HaHMUU 110 TeMe "TepmMoauHaMuKa. 1
T " https://m.eds00.ru/c63f7c10
€IUIOBBIE MAIITHHEI
O00011eHNEe U CUCTEMATU3ALIS
156 3HaHU# 10 TeMe "ArperaTHbie bubmuoreka [IOK
COCTOSIHUS BellecTBa. Pa30BbIe https://m.edsoo.ru/1d36b5b1
nepexonpr”
O00011eHNEe U CUCTEMATU3 AL Bt OK
. oTeKa
157 3HaHWM MO TeMe "DIEKTPUIECKOe nosmorexa [
| https://m.edsoo.ru/3bf0def9
oJje
bubmunoreka IHOK
158 [TpomexxyTouHasi aTTecTarus. nosmorexa [
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O00011eHUE U CUCTEMATU3 AL

3HaHUU 10 TeMe "TOKH B pa3InuHbIX

bubnunoreka LIOK

159
cpenax", « IlocTosiHHBIM https://m.eds00.ru/3d40077a
AJICKTPUICCKUNA TOK»

160 O06o001IeHre U CUCTEMaTH3alUs bubnuorexa [{OK
3HaHu# 110 Teme "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHElil ypok. O0001IIEHHE U

161 CI/ICTgMaTI/I?,Zp usa 3HaHHI;:1 0 TeEME Bubmrorexa IOK
" B " https://m.eds00.ru/053e2248

DNEeKTPOMAarHUTHAS WHTYKIIHSI
PesepBHElil ypok. O0001IIEHHE U
162 CI/ICTEM&TI/IBZP 1501 ?,HaHI/H;1 10 TEME Bubmrorexa IIOK
H https://m.edsoo.ru/d6310bfd
"Mexanndeckue KoineOanusg"
PesepBHEblil ypok. O0001IIEHHE U

163 CI/ICTEM&TI/I?»Z.IP 1554 3HaHI/II‘/IJIH 10 TEME bubmiorexa LOK

" B | https://m.edso00.ru/5e2bb83d
DNEeKTPOMarHUTHBIE KOIeOaHHs
Peseprubiit ypok. O60011eHUE U

164 CUCTEeMaTH3alMs 3HaHUH 110 TeMe bu6mmoreka IIOK
"MexaHU4YEeCKUE U DJIEKTPOMarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

PesepBHEbIil ypok. O000IIIEHNE U
165 CI/ICTI;)MaTI/ISZIII)I/Iﬂ 3HAHUH 10 TEME BrbmroTexa [IOK
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurblii ypok. O0001IEHIE U
P P ilI bubmuoreka [{OK
166 CUCTEMATHU3alMs 3HAHUM 110 TEME
https://m.edsoo.ru/5beclc65
"OcuoBsr CTO"
167 PesepBHblit ypok. O0001IeHNE U bub6muoreka [IOK

cucreéMaTu3anua 3HAHUM 10 TEME

https://m.edsoo.ru/f7¢59d38
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"KopnyckynsipHO-BOJIHOBOM Jyaiiu3m'

PesepBHbIil ypok. O60011ICHIE 1

168 cUCcTEMATH3alMs 3HaHUH 110 TEME 1 bubnnorexa LHOK

" " | https://m.eds00.ru/1f511654
dusnka atoma

PesepBHbIil ypok. O0001ICHNE U

169 CHCTEeMaTH3alusl 3HaHUH 110 TeMe 1 bubmuorexa [IOK
"®du3uka aTOMHOIO Sapa 1 https://m.edsoo.ru/905c5ce0
AJIEMEHTAPHBIX YaCTHUII"
PesepBurblii ypok. O00011I€HIE U

170 CI/ICTEM&TI/IBZP Hst 3HaHI/II7IIlI 110 TEME 1 bubmorexa HOK

H https://m.edsoo.ru/2bffbh94c
"DnemMeHTHl acTpopU3UKH"
BIIEE KOJIMYECTBO HACOB I1
OBIII OJ1 CTBO CO O 170 4 16

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

®dusuka. 10 kmacc: 6a3oBbii M yriayOneHHbld ypoBHU (Kiaccuuecknii
kypc)/ MsxumeB I'.4., byxoBueB b.b., Corckuit H.H. non penakuueit
[TapdentbeBoii H.A., M: «IIpocsemienuey, 2022
®duszuka, 11 knacc: 0a3oBblid W yrayOneHHbI ypoBHM (Knaccuueckuit
kypc)/ Mskumes ['.JI., bByxoenes b.b., Hapyrun B.M. mox penakmmeit
[MapdentneBoii H.A., M: «IIpocsemenuey, 2019

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

®duszuka. « KOHCTPYKTOP» CaMOCTOATENbHBIX U KOHTPOJIBHBIX paboT. 10 —
11 kmaccel: mocobue s yuurtenei obieodpazonar. yupexaenuit/ C.M.
AngpromeukuH, A.C. Cnyxaesckuii.- M.: IIpocsemenue, 2018.

COopuuk 3amgau mo ¢Qusuke. 9-11 kmaccet /CremanoBa I'H. — M.:
[Ipocsemenue, 1997.

®uzuka. 3amaynuk. 10-11 km.: Ilocobue must  oOmeoOpa3oBar.
yupexaenuit /PeimkeBud A. I1. - M.: Ipoda, 2019.

®uzuka. 10 Kjgacc: TEXHOJOTUYECKHUE KapThl YpPOKOB M0 Y4YEOHUKY
I Msaxumepa, b.b. BbyxoeneBa, H.H. Corckoro/ aBt.-coct. H.JIL.
[Tenareiiuenko.- Bonrorpana: Yuurens. 2019.

I''B. Mapkuna ®usuka 10 kiacc. IloypouHble miaHbl MO Yy4E€OHUKY
I'.5I.MsaxuneBa, b.b. byxosuesa. B.: Yunrens, 2020.

I''B. Mapkuna ®usuka 11 kiacc. IloypouHble miiaHbl MO y4E€OHUKY
I'.4.Msxuiuesa, b.b. Byxosuesa. B.: Yuurens, 2020
KoutponbHo-uzmeputenpabie  Mmarepuanbl.  @Dusumka: 10  kmace. /
H.N.30pun. - M.: BAKO, 2012

KonTponbHo-u3Meputenbible  Matepuanbl. ®usuka: 11 kmace. /
H.N.30pun. - M.: BAKO, 2012

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1. bubmunoreka I{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://urok.apkpro.ru

89


https://m.edsoo.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://urok.apkpro.ru/

		2024-10-22T19:06:39+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ИМЕНИ А. ЛАРИОНОВА" Г. ЕМВЫ




