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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparuy,  pealu3yOMMUX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroU[uXcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUS OOyYarOUIUMXCs CpEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenne kypca (U3MKH YriiyOJIEHHOTO YpPOBHS TO3BOJISIET PEaU30BAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mpodeccHoHaTbHOTO O00pa3oBaHUA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOiaéHHoM  ypoBHe). Hayudo-
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-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @u3uke HMEEeT NPHUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojiaBaHvio (U3MKU Ha YriayOJd€HHOM YpPOBHE MpHU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. HHIkoapHbIN Kypc (QU3HKK — CHCTEMOOOPa3yIOINI
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHHUM ONpeNenuiio Xapakrep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0y4aromerocsi, B (POpMHUPOBAHUE YMEHUN MPUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peanuzanus TpeanonaraeT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TT0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBH — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanm3anuyd  (U3MUECKOrO0 TMpakTHKyma. B mepBoMm cioydae
MPaKTUKYM MpoBoAuTCs 100 B KoHue 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKU JJISI 3TUX BUJIOB YUYEHHUECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJJaHHOM (DU3UUYECKON MOJIEIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (PU3MKHU YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJICIOBAHMSI  M3yYaeMbIX  SIBICGHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcs. TeMaTh4ecKne KOMIUICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMH U3y4eHUsI PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiu (U3MKU JJISI Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHne 3TUX 1elieid 00ecreunBaeTCsl pPelIeHUEeM CIEAYIOIMX 3a/1ady B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U AJIEMEHTHI aCTPO(PU3UKHY;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHue
dbuznyeckoil Mojzenu, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM IS PAa3BUTHUS YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOUMUCA, I[UIAHUPYIOIMUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
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 Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (pU3HKeE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHWM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a1a4yll MEXAHHUKHU.

Pagnyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPJAMHAT, CKOPOCTH W
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bl O TPSIMON MPOMOPIUOHAIBHON 3aBUCHUMOCTH MEXAY JaTbHOCTBIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Mueprmanenbie cuctemsl oTcyéra. lIpumHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPIUAIbHBIX CHUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydeHne MBHKEHHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpHOMY Teny. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca marepuanbHOW TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHManbHble W HENOTEHLMAIbHbIE CWIbL. [loTeHIManbHAas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEUCTBUU Ha TEJO CUJIbI TSYKECTU U CHIIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmMuKym.

M3mepeHnne nMIrysbca Tella o TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3MepeHne KHHETHYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOICTB BELIECTBA HAa OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenb uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Tra3e C TMOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHHs] BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TtepmonuHamMukd. (CaMONpPOW3BOJIBHAS — peJaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JII BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. Tenmno€éMKocTh Tena. YAelbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNIbHBIX TEMIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue u KumneHue. Y JenbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEPTUU B (Pa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOMW KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1oJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HaNpsHKEHHOCTH 3TUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBr>keHME 3apsyKEHHOM YaCTULBI B OTHOPOJIHOM JJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAgu
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEeHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJTHOPOJHOrO IPOBOJHMKA OT €ro JUIMHbI W IUIOMIAJHA MOINEPEYHOrO0 CEYEHHUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaMpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesesna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CWJIbI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemnepaTtypbl. CBEpXIIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS TUCCOLMUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: HOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue amextposusa.

N3mepeHnne 3apsaa OJTHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TNPOBEpPKA NPENJIOKEHHBIX THUMNore3 (BbIOOp H3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTrpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SIBICHUE, HAy4YHbIM (pakT, runoresa, (pu3MUeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbBIE TPUOOPHI, UPPOBas 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3auusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIJIOBOW» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIbI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOM XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. JiekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKu, napa- U IMHaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nozne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MH IOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALNHU TEJl PU ABUKEHUH B MAarHUTHOM I10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHrEe CaMOMHIYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOMHIAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HCXOTHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue kosneOaHUWN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIONINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHcaTopa ¢ aMIUIMTYJOM CHITbI TOKA B KOJIe0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaANpsDKEHWS MpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXalOMIKX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogeHue 351eKTpOMarHiTHOTO pE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u qudpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MTOSpU3anus, Tudpakius, UHTepdepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIaCCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IMIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYEHHUS Ha ABYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl potodddexra. YpaBHeHue
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast moaens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBolCcTBa MOHM3HMPYIOUIETO M3JIyYEHHs. BiusHME PaguOakTHBHOCTA Ha YKUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTUYECKUE acCIEeKThl Pa3BUTHUA
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Mojenu. TéMmHas Marepusi U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMuUKyMm.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, spKue 3BE3MBI, IUIAHETHI, UX BHUANMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — nama ['amaktuka. I[lonoxenune n aBmkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3ausd CeBEpHOro MOJylIapus U SPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPEHUHN (DU3NYSCKUX BEITMYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMHMCAHHBIX B  TEMAaTHYECKHWX  pazjieiaXx «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPO/IE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peEUICHUE CUCTEMBl YpaBHEHHUW. TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp v 00BhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SIBJIICHHS B KHBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JUarHOCTHUKa B TEXHUKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHoro mnpenMera «Dusuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UIMM  OOydYalomIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYINpaBICHUM B  00pa30BaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OLIEHWBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHUYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymymiel mpodeccuu U peann30BhIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX POoOIIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHBIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS MO (U3UKE B TPAKTUYECKYIO OOJIaCTh
KU3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha Yypokax (U3UKK H BO BHEYPOUHOM
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBUYaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessTh poJid ¢ Y4€TOM MHEHHUI YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW pabOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPUEMBI pedieKCHu MJisi OICHKA CUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  MOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.



[TPEAMETHBIE PE3VJIbTATBI

K xonny oOyudenuss B 10 knacce mpeIMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YyHArOIIUXCSl YMEHUI:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  QYHKIUH  (HU3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWMHAMHUKH, POJIb (U3UYECKOW TEOPHH B
(hOopMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH Mojeie (U3MYecKkux Tel U
MPOLIECCOB (SIBJICHUM): WHEpIMaTbHAs cHUCTeMa OTcuéra, abCOJIOTHO
TBEPJOE TEJIO, MaTepHalibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajicHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPAOTO (KPUCTAILTUYECKOTO) Tea, UACabHbIN ra3, TOUSUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh M OOBACHATH MEXaHHUYECKHE TIPOIECChl U  SBIICHMS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIXKECHUS, (POPMysIbl KHHEMATUKH PaBHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, npuUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: MpeoOpazoBanuii [ anwies, BTOporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMIYyJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHuss MKT u 3akoHBI MOJEKyIsIpHOW (U3UKH U
TEPMOJUMHAMUKU (CBA3b JABJEHUA HJICATBHOIO Ta3a CcO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKEHUS M KOHLEHTpAIMEH €ro
MOJIEKYJI, CBSI3b TEMIEpaTypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPIruel TEMJIOBOTO JABWKEHHUS €T0 YacCTHULl, CBA3b JABJICHHS UACAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE



MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU I3TOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHEeHHsI MeHieneeBa—Kianelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOTO TIOJIA, NPUHLMII CYNEPIO3UIHNH AIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JIeHna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIn3a);

ONKCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUS, HCIOIb3Ysl BEIUUYHMHBI:
IIepeEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, TMOTEHUUAJIbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
SHEprusl B3auUMOJEHCTBHS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
abCoJI0THAsg TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
OHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpsHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BAKYyME W B JUIJEKTPUKE, IOTEHIHAN JJIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABMKYIIAs CWja, Cwia  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
MapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SJHEPTHUSI AIEKTPUUECKOTO TOJIA
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAIus, TJIaBJIeHUE U KpUCTaJUIM3alMsl, HallpaBJICHHOCTh
TEIUTONEPEAAYH, IIEKTPU3ALUS TN, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATh pE3YyJbTaThl IOJYyYEHHOU



3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YUYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUecKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlaud,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUil NpH HCHOJIB30BAaHUM MAaTEMaTUUYECKHMX METO0B
peuieHus 3a1a4, MpoBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIHTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3lie’oB Kypca (pU3MKH, a TaKKE€ UHTErpaluy 3HAaHUM U3 Apyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOJICTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU TNPOLECcCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOIO
00IIIECTBA;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM I TIOWCKA, NepepadOTKU M NPEIbSBICHUS y4eOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHHEM pa3IMYHbIX COIMAJIbHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHbIE Pe3yibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeIOBeKa, POib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIMN (pu3nueckod Teopuum —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUI O IPUPOLE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMH, 1npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHE  ODWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE MPOIECCHl W SIBJICHMS, HCIOJIb3ys BEJIWYWHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CUJIa CAMOMHIAYKUIHWH, SHEPrUsi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIIUS, CAMOWHYKIMS, PE30HAHC, MHTEp(EepeHIIHS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTPENENIATh HAMPABJICHUE WHAYKIMM MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUM, MpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHHUS (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JEATEIbHOCTH C MCIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢usznyeckue MOJENH, OTBEYaloIMe TpeOOBaHUSM 33JauM, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C YUETOM MOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHUI ¢ ONOpOoil Ha N3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTrHYecKor 6€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHMW B IHpoIecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHJIAPTHBIX CUTYallMsiX, aJIeKBAaTHO OIICHMWBATH BKJIAJ Ka)XIOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 1 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperatHbie cocTosiHus BemecTBa. da3oBwie 14 1 bu6mmoreka [IOK



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

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmextpirieckoe moe 24 ! https://m.edso0.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>l (PusHuecKuit npakTikyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 9 19
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Ocuoer CTO > 1 https://m.edso0.ru/39859f1
Hroro no pazneny S}
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.edso00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Hroro no pazneny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorekxa [IOK
PesepBHOE BpeMs 10 https://m.edso0.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThbI
pecypchl
1 Ousznka — pyHIaMeHTalbHas HAyKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ O3HAHUS U METO/IbI 1 bu6mmoreka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCMEPUMEHT U TEOPHS B MIPOIIECCE MO3ZHAHUS
3 npuponsl. HaGmronenme u 3KCIIepuMeHT B 1 bubmorexa [TOK
PHPOIEL. P https://m.edso00.ru/34c49931
¢buzuke
bu6mmoreka [IOK
4 Cnoco06s1 u3mMepeHus: U3NIEeCKUX BEIIMUYUH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOCOIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH 1 bubnmnoreka [JOK
U3MepeHUl PU3NYECKUX BEIUUNH https://m.edsoo.ru/7f18fda3
MopnenupoBanue B ¢pusuke. Ponb u Mecto
5 ¢u3uKu B OPMHUPOBAHUHN COBPEMEHHOM 1 bubnuorexa [IOK
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU https://m.edsoo.ru/eabbded1
NeATeIFHOCTH JIFOAeH
Mexannueckoe nBmwkeHue. Cucrema oTcyeTa.
bubmuoreka [JOK
7 OTHOCUTETHHOCTh MEXAaHUYECKOTO TBUKCHHUSI. 1
https://m.edsoo.ru/e9a52f02
[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH
Pannyc-BexkTop MarepuaibHON TOYKH, €TI0
bu6mmoreka [IOK
8 MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus. 1

[Tepememienue. Ckopocth. X npoexkuuu Ha

https://m.edso00.ru/30a108a5
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OCH KOOpIMHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

bu6mmoreka [IOK

9 I'paduueckoe onucanre paBHOMEPHOTO
pad . p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO IBHXKCHUS
10 CrioxxeHue nepeMereHnii 1 CKOpocTei. bubnmoreka [JOK
Penrenue 3amau https://m.edsoo.ru/761d18aa
HepaBnomepnoe nBmxenne. MrooBeHHas
11 ckopocTb. Yckopenue. [Ipsamonuneiinoe bubmorexa LHOK
p ’ p P https://m.edso00.ru/a99549a7
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsMOINHEHRHOTO bubnuoreka [IOK
JIBUKEHUS C OCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOonHoe majeHue. Y ckopeHrue cBOOOHOTO
13 najeHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH bubmmorexa [JOK
A ] pA » CKOP ’ https://m.edso0.ru/f738109c
YCKOPEHHS OT BPEMEHH U UX TpaduKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K bu6mmoreka [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
15 OKPY’KHOCTH. YTJIOBasl U JTMHENHHAs CKOPOCTb. bubnnoreka [JOK
Ilepuon n wacrora. LleHTpOCTpEMHUTENBHOE U https://m.edsoo.ru/33196fbe
MOJIHOE YCKOPEHHUE
bu6mmorexa [IOK
16 Kontponbnas padora mo teme "Knnemaruka"
p P https://m.edso00.ru/1242f32e
IlepBsiif 3akoH HproToHa. MHEpIManbHbIe
17 cuctemsbl orcuéra. [IpuHnun bubnuorexa [JOK
oTHocuTenbHOCTH ['anunes. Hemnepuuanbabie https://m.edsoo.ru/5a9e4a64
CHCTEMBI OTCUETA
18 Cwita. PaBHoelicTByromas cuia. Bropoi bubnmoreka [JOK

3akoH Hrrorona. Macca

https://m.edso00.ru/141d3837
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19 B3aumoneiictue ten. Tperuii 3aKkoH bubnmoreka [JOK
HeroTona https://m.eds00.ru/57dba505
20 [IpuHnun cynepnosunuu cui. Pemenue 3anay bubnuoreka [IOK
Ha IIpUMEHeHne 3aK0HOB HbroTOHa https://m.edsoo.ru/bdf997fb
3aK0H BCEMUPHOTO TATOTCHUS.
21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U bubmorexa LHOK
N p H https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl
99 Cuna TSKEeCTH U yCKOpEeHUe CBOOOAHOTO bubnnorexa [HOK
MaJIeHUs https://m.eds00.ru/22757f26
JIBrokeHHe HEOSCHBIX TE U X
23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa HOK
Y yr F P https://m.edsoo.ru/11abfa0a
KOCMUYECKasi CKOpocTh. 3akoHbl Keruepa
bu6nmoreka [JOK
24 C .3 I'yka. B
113 YIPYTOCTH. SaROM & yka. Bec 1ena https://m.edsoo.ru/0ae2cd84
Cuia tpenust. [Ipuposa v BUIBI CUIT TPEHMUSL. bubnmnoreka [JOK
25 JIBr>KeHUE B )KUIKOCTHU U Ta3e C Y4ETOM CHJIbI https://m.edsoo.ru/1fa86499
COIPOTHUBIICHHUSI CPE/IBI https://m.eds00.ru/2ch29676
26 HaBnenue. ['ugpocrarnueckoe JaBieHUE. bubmuorexa [JOK
Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
bubmuorexa [JOK
AbGcomotHo TBepaoe Teno. [locTynatensHoe u
21 BpaIiaTelIbHOE JBMKEHNE TBEPOro Tella bubmmorexa [JOK
patt A pA https://m.edso00.ru/2b95d57e
98 MOMEHT CHJIBl OTHOCUTENHEHO OCH BPAIICHUS. bubmuorexa [JOK
IInevo cumbl https://m.eds00.ru/653d3459
CroxxeHue CuI, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsxecTu Tena. Y cenoBus bubnuoreka [IOK

paBHOBECHS TBEPAOTO Tea. Buasl
paBHOBECHS

https://m.edsoo.ru/9aa79a7d
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bubmuorexa [JOK

30 Pemenue 3amau
A https://m.edsoo.ru/dclcaac0
Kontponbhas pabota no teme "/[uHamuka. bubnmoreka [JOK
31 "
CraTuka TBEpJ0ro Tena https://m.edso00.ru/9f5a574c
HNMnynbec maTepualbHOW TOUYKH, CUCTEMBI
32 MaTepuaibHbIX Touek. LleHTp Macc cucteMbl bubnmoreka [JOK
MaTepHaIbHBIX TOYEK. Teopema 0 IBUKEHUU https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
NmMITyiibe CHITBI 1 MI3MEHEHHE UMITYJIbCA TelIa.
33 3aKOH COXpaHCHHSI UMITYJIbca. PeakTHBHOE bubmorexa LHOK
P YIbe: https://m.edsoo.ru/13f0a221
JIBIDKCHHE
MoMeHT uMITysibca MaTepruaibHONH TOYKH.
34 [IpencraBieHre 0 COXpaHEHUH MOMEHTA bubmorexa HOK
pet P https://m.edsoo.ru/d6532eb9
UMITYJIbCA B IICHTPAIBHBIX MTOJISIX
bu6nmoreka [JOK
35 Pemenue 3amau
s https://m.edso00.ru/f7706d63
Pabota cuipl Ha MajIOM ¥ Ha KOHEYHOM
36 nepemeniennn. [ paduyeckoe npeacraBieHue bubmmorexa [IOK
P P P https://m.eds00.ru/913974c7
paboThl cuibl. MOIIIHOCT CHJTBI
Kunernueckas sueprus. Teopema 06
37 W3MCHEHUU KHHETHYECKOU SHEPTHH bubmorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTeHIMaIbHBIE K HEITOTCHIIUAIbHBIE CHIIBI.
38 IMorennnansHas sHEprust. Bropas bubmmorexa [TOK
prii. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbs kKocMuueckas CKOpocThb. CBs3b
bubmuoreka [JOK
39 paboThl HEMOTEHITMAIBHBIX CHUJI C U3MEHEHHUEM

MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH

https://m.edsoo.ru/f57b4e01
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COXpPaHCHUMA MEXaHUYEeCKOM OHCPIrun

Ynupyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBHenue bepHyium 1S uacaIbHON bubmorexa LHOK
P PHY A A https://m.edso0.ru/f30f43b6
KUJIKOCTH
41 KonTponbhas pabota no teme "3aKOHBI bubnmoreka [JOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
PazBuTHe npeacTaBiIeHUN 0 IPUPOIE
pedt PHPOA bu6mmoreka [IOK
42 temioTbl. OcHoBHBIE MoJiokeHnss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHOBCKOe IBUKEHHE
CtpoeHne ra3000pa3HbIX, JKUIKUX U TBEPIBIX
43 Tle XapakTte BEI)KGHI/I?[ 51 BfaI/IMO eﬁcﬁlm{ bubmorexa HOK
- 4ap pA A https://m.edso00.ru/c44d02e2
YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (AaTOMOB).
44 Koanecho Bep ecTBa l'fociozHHaﬂ) bubmorexa HOK
- ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. Ternosoe paBHoBecue. Ilkana bubnnoreka [JOK
enbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 P
CHICHHE 3aAat https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 141 iras. [
AICIDHBIH 143, £ a30BRIC SAKOHbL https://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kianeiipona. bubnuorexa [JOK
Pemenue 3agaa https://m.edsoo.ru/8d12c328
bu6mmorexa [IOK
49 A .
OcomroTHas TeMiieparypa. 3akon JlansroHa https://m.edsoo.ru/14e02d1f
50 N3omnporiecchl B uaeaabHOM rase ¢ bubnnoreka [HOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBa https://m.edso0.ru/68878d51
51 ['padpuaeckoe npeacTaBiIeHUE U30MPOIIECCOB: bubnmuorexa [JOK



https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
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

u30TepMa, U30X0pa, u300apa

https://m.edso0.ru/1344327b

bu6mmoreka [IOK

52 Ocuoroe yparenne MKT https://m.eds00.ru/c8094721

bubmuoreka [JOK

>3 Petteitte safa https://m.eds00.1u/10265a05
CBs13b a0COTIOTHOI TeMIepaTypbl

54 TepMonHHaMpiqecxoﬁ CIiI'CTeMI:I CO cpenHen https://m.eds0o.ru/c38af875
KHHETHUYECKOM HEpruel mocTynaTeaIbHOro
TEIUIOBOT'O JIBHKEHUS €€ YacTHI]

55 O06o001IeHe U CUCTEMAaTH3al|sl 3HAHUH 110 bubmuorexa [JOK
teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8

56 Kontponbnas pabota no teme "OCHOBBI bubnnoreka [JOK
MKT" https://m.edso0.ru/13adad59
TepmonuHamuueckasi cucteMa. 3a/laHue
BHEIIHUX ycnoBul g T/ cuctemsl.

57 Bremnue v BHyTpeHHUE ITapaMETPBI. bubnnorexka [JOK
ITapamerps! T/l cucTeMbl Kak CpeIHUE https://m.edsoo.ru/5f8d38a3
3HAUYEHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpoun3sBodibHas penakcanus Tl cuctemsl bubmmorexa LIOK

https://m.eds00.ru/8ec512f0
K TEIIOBOMY PaBHOBECHIO

59 Mojenp uieaibHOTO Ta3a B TEPMOIMHAMUKE. bubmuorexa [JOK
VYcioBus TpUMEHUMOCTH 3TON MOJEITH https://m.eds00.ru/29355001

60 VYpaBuenne Menneneesa-Kianeiipona u bubnmoreka [JOK
BBIPAXKEHUE [IJI1 BHYTPEHHEN SHEPIUn https://m.edso0.ru/bal1178d0

61 BripaxkeHue 111 BHyTpEHHEN SJHEPTUU bubnnorexka [HOK

OJHOATOMHOI'O HACAJIBHOI'O Ia3a.

https://m.edsoo.ru/acbcacl5
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KBazucraruueckue u HeCTaTHUECCKHUE
IIPOLECChI

OnemenTapHas paboTa B TEpMOIMHAMHUKE.

bu6mmoreka [IOK

62 B 0
BIYHCIICHHE PA0OTHI 1O IpaduKy Mmporecca https://m.edsoo.ru/741d5738
Ha pV-auarpamme
Temonepenaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHe# sHepruun TJI cucteMsl 0e3 bubmorexa [JOK
yIP p https://m.edso00.ru/3d734561
coBepIIeHHs paboThI
64 KonBekius, TermionpoBoAHOCTb, U3Ty4EeHUE bubmmorexa [JOK
i POBOR » 1A https://m.edso00.ru/157b54cd
KonnuecTBo Termnotel. TemioéMKocTh Tena.
65 Y enbHas U MOJISIpHAs TEIUIOEMKOCTH bubnnoreka [JOK
BEILECTBA. Y ENIbHAs TEIUIOTA CrOpaHus https://m.eds00.ru/7ba67355
TOTJTMBA
66 Pacuér xonmyecTBa TEIIOTHI ITpU bubnuotexa [JOK
Temionepeaye https://m.edsoo.ru/1db5ad4e
67 [Tonsatue 06 anuadatHom nporecce. [lepBorit bubnuoteka [JOK
3aKOH TEPMOJIMHAMUKHI https://m.eds00.ru/d8098824
KonunuecTBo TEmnoThl U paboTa Kak MephI bubnunoreka [JOK
68 .
W3MEHEHUs BHyTpeHHel sHeprun T/l cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAMHAMUKH TSI
69 aBIE)OBeCHBIX u Hpe agHOBeCHLIXHH OIIECCOB bubmmorexa [OK
P P pott ' https://m.edso0.ru/c6f4f464
HeobpaTumocTs TpUPOIHBIX TIPOIECCOB
bu6mmorexa [IOK
70 II i . KII
PUHIIHUIIBI ACHCTBUS TEIUIOBBIX MAIIHH bl https://m.edsoo.ru/2e945513
bubmuoreka [JOK
71 M KT, K
acumaneroe snaterie KL Lyt Kaprio https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau bubmuoreka [JOK
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DKOJIOTHYECKHE aCIICKThI UCIIOIb30BaHU

https://m.edsoo.ru/b3efal8b

. Bubnumoreka IIOK
73 TEIUIOBBIX aBUrareseil. Temiosoe https://m.e dsogru 19867337
3arpsA3HEHNE OKPYKAIOIIEH CpeIbl T '
bubmuoreka [JOK
74 Pemrenue 3amau
g https://m.eds00.ru/c8c70432
75 O0o01IeHre U CHCTeMAaTH3alns 3HAHUN 110 bubnuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MauHbI" https://m.eds00.ru/28d62b3f
76 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"Tepmonunamuka. TeniaoBbie MalIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooGpa3oBaHre U KOHICHCAITUS. Eub OK
noOIMoTeEKa
177 Hcnapenue u xurenue. Y 1eiabHas TerioTa _ 1
Spasoan https://m.edso0.ru/6f8e6777
napoo
HaceimmenHbie 1 HEHACHIIICHHBIE TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT
.. bubnuoreka IIOK
78 TEMIEPATyphl, UX HE3ABUCUMOCTH OT 00bEMa https://m.e dsogru 15617402
HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh T '
TEMIIEPATYPHI KUTICHUS OT JaBJICHUS B
KUIKOCTH
79 Brnaxxnocts Bo3myxa. AGCOTIOTHASA U bubnnoreka [JOK
OTHOCHUTEJIbHAA BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramimueckue n BuG OK
. HOJINOTEKA
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB 1
https://m.edsoo.ru/20a88a03
KPHUCTAIIJIOB
82 [TnaBneHue u KpucTauM3anus. Y aeiabHas bu6mmoreka [IOK



https://m.edsoo.ru/b3efa18b
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TeruioTa miasiaeHus. Cyonnmanus

https://m.edsoo.ru/6ee91e9f

Hedopmaruu TBEpAOTO Tena. PacTskeHnue u

bu6mmoreka [IOK

83 .C .M Onra. I1
CRatie. LB Oﬂ}jﬂb fra. Lpeaed https://m.edsoo.ru/dalaabl0
ynpyrux aedopmaruii
TermoBoe paciupeHue XKUAKOCTEN U

84 TBEPBIX TEJI. AHTAPMOHHU3M TEIIJIOBBIX bubmorexa [JOK

A . P https://m.edsoo.ru/7ba5edf2
KoJIe0aHUI YacTHIl BEIIeCTBa

85 [TpeoOpa3zoBanue 3HEprun B PazoBbIX bubnuorexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHeHUE TEIUIOBOTO OaaHca

PABHEHHE TEILIoBOT " https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 P

cHicHie sanat https://m.edso0.ru/8ab7f40d
IToBepxHOoCcTHOE HaTsKeHHE. KanmspHbie
88 aBreHus. JlaBneHue moj UCKpUBIEHHOM bubmorexa HOK
' A HEKP https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuAKocTu. @opmyna Jlammaca
0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA bubmorexa HOK
P B ’ https://m.eds00.ru/0b52575¢
®dazoBbIE IEPEXOBI

90 Kontponbnas pabota mo teme "Arperarabie bubnmoreka [JOK
cocTosiHus BemecTBa. @a3oBbie mepexo bl https://m.edsoo.ru/7dc2a739
DnexTpu3aius Tel U e€ MposBICHUS.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnmoreka [JOK
NEKTPUYECKUX 3apsaaoB. [IpoBoaHuky, https://m.edsoo.ru/laff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

92 DJIeMEHTaPHBIN 3NIEKTPUUYECKUM 3apsia. 3aKOH bubnnorexka [HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/f49afd24

93 B3aumopeiictBue 3apsanoB. Toueunsie 3apsibl. bu6mmoreka [IOK
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3akoH Kynona

https://m.edsoo0.ru/445b7746

bu6mmoreka [IOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onektpuueckoe nose. Ero neiictBue Ha bubnmoreka [JOK
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB IEKTPUUECKOTO MOJIS.
[IpoOnelii 3apsaa. JIunum HanpsKEHHOCTU bubnnorexa [JOK
96
3JIeKTpUYecKoro nosig. OMHOpoOgHOE https://m.edsoo.ru/3dac6957
AIEKTPUUYECKOE T10JIe
97 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO bubnuorexa [JOK
noJist. Pa3HOCTh NOTEHIIMATIOB ¥ HAIIPSIKECHUE https://m.eds00.ru/80021447
[ToreHuuanpHast SHEPTUs 3apsia B
98 DIIEKT L(I)CTaTquCKOI\l: noJie I;_I();[TCH nat bubmmorexa [JOK
P ] t https://m.edsoo.ru/af5fa389
AIEKTPOCTATUUECKOTO OIS
99 CBs13b HAPSHKEHHOCTH TOJISL U PA3HOCTHU bubnuoteka [JOK
MIOTEHIUAJIOB JUJIS JJIEKTPOCTATUYECKOTO OIS https://m.edsoo.ru/df7a6838
[IpyuHOHAI cynepno3unuy JIEKTPUIECKUX bubnnoreka [JOK
100 .
oJIen https://m.edsoo.ru/Ocfe4a6e
bu6mmorexa [IOK
101 P
clierHe sajat https://m.eds00.ru/5a582263
102 [Toe Toueunoro 3apsna. [lone paBHOMEpHO bubnmoreka [JOK
3apsHKEHHOMN chephl https://m.edso0.ru/b297b5c3
[Tose paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY
103 mapa. [lone paBHOMEpHO 3apsKEHHOMN bubmmorexa [JOK
pa- P p p https://m.edsoo.ru/f7a665ee
0eCKOHEYHOM! MIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM II0JIE. bubnuoreka [IOK

VYcnoBue paBHOBECUS 3apsI0B

https://m.edso0.ru/32405eab
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https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab

JIMBNEKTPUKHY U ITOJIYIIPOBOJHUKY B

bubmuorexa [JOK

105
3JIEKTPOCTATUYECKOM I10JIe https://m.edso00.ru/060ebab5
Konpnencarop. D1neKkTpoéMKOCTh
106 KOHIEHCATOpa. DIEKTPOEMKOCTE INIOCKOT'O bubmorexa LOK
A pa. p https:/m.eds00.ru/845b4£73
KOH/JIEHCATOpa
107 ITapamtensHOE coeqUHEHNE KOHIECHCATOPOB bubmorexa LOK
P . A p https://m.edsoo.ru/d11e8ce?
108 IlocnenoBarenprHOE COETMHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmorexa [IOK
p p a p https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHuMe 3apsKEHHON YacCTHUIIbI B bu6mmoreka [IOK
OJHOPOJHOM JJIEKTPUYECKOM I10J1€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o01IeHre U cucTeMaTr3aIs 3HaH|H 110 bubmuorexa [JOK
TeMe "DnekTpuyeckoe nosue" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme bubnnoreka [JOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cwnna Toka. ITocTosSHHBIN TOK. Y CIIOBHUSI
115 CYIIIECTBOBAHHUS IIOCTOSIHHOTO bubmnorexa [IOK
y https://m.edsoo.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubmuorexa [JOK
116 Hctounuku Toka. Hanpsokenue u 31C https://m.edso0.ru/0839a115
117 3akoH OMa AJ1s y4acTKa LEMH. bubmmnorexa LIOK

DNEKTPUUECKOE COMPOTUBIICHHE

https://m.edsoo.ru/f14f251e
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3aBHCHMOCTD COIMPOTUBJICHUA OAHOPOJAHOTO

118 MIPOBOJIHUKA OT €0 JIJTMHBI U TIIOIIA N bubmmorexa [JOK
https://m.edsoo.ru/95fcdf51
MOTIEPEYHOT0 CEUCHUS
119 Y 1espHOE CONPOTHBIICHUE BEILIECTBA. bubnunoreka HOK
Pemenue 3agau https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBLHOE, bu6mmoreka [IOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX AIEKTPUUECKUX bubnuorexa [JOK
nenei. [IpaBuna Kupxroga https://m.edso00.ru/1794cf37
bu6mmoreka [IOK
122 Pemterre 3azat https://m.edsogru/3881b469
123 Pabota anexTpudeckoro Toka. 3akon [[xoyist bu6mmoreka [IOK
—Jlenna https://m.edso0.ru/a3605c5c
bubmuorexa [JOK
124 | Pemenne sanad https://m.edsogru/6761bf0f
125 MOonTHOCTh IEKTPUYECKOro ToKa. TermoBas bubnmnoreka [JOK
MOIIIHOCTbB, BBIJIEIIsIEMasl HA PE3UCTOpE https://m.eds00.ru/99750a6f
bubmuorexa [JOK
126 Pemerre 3a1as https://m.edsogru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE bubnmoreka [JOK
HCTOYHUKA TOKA https://m.edso0.ru/72d453af
128 3akoH OMa aJ1s TOJITHOM (3aMKHYTOM ) bubnuotexa [JOK
ANEKTPUUECKOMN LETH https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
129 Pemenme 3axa- https://m.edsogru/3580b679
bubnmuorexa [JOK
130 MOIIHOCTE HCTOMHHKA TOKA https://m.edsogru/aan51d8
131 Kopotkoe 3aMbikanue bu6nuoreka [IOK
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https://m.eds00.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.eds00.ru/35368f3e
bu6mmoreka [IOK
133 P
clierHe sazad https://m.edso00.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBIHM bubmuoreka [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau no reme "[locTostHHBIM bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo teme "llocTossHHBIN bubmuorexa [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6mmoreka [IOK
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK" https://m.edsoo.ru/bfd7a050
138 KonTpomabnas padora no teme "IlocTostHHBIN bubnnoreka [JOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/1885ddf1
DneKTpUIecKast MPOBOIUMOCTD PA3THYHBIX
139 BC eciB DnekT qucsnﬁ TOK BpMeTannax bubmmorexa [JOK
t ’ P ’ https://m.edsoo.ru/da794295
CBepXImpoBOAUMOCTh
DNEKTPUUECKUId TOK B paCTBOpaxX M pacriiaBax
140 AIEKTPOIUTOB. 3akoHbl Dapajes s bubmoreia HOK
P ' PArEA A https://m.edso00.ru/4b423491
AJIEKTPOJIHN3a
. bubnmoreka [JOK
141 DneKkTpuuecKkui Tok B razax. [lnaszma https://m.edsoo.ru/92d92f76
142 DNEeKTpUYECKU TOK B BakyyMe. BakyymHbIe bubnnorexka [JOK
pudopsl https://m.edsoo.ru/2E+160
143 DIIEKTPUUYECKHI TOK B OTYNPOBOAHUKAX bubmmorexa [OK
P YHpOBOA https://m.edsoo.ru/ab61c660
144 [TomynpoBoAHUKOBBIE TPUOOPHI bu6nuoreka [IOK
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Pu3N4eCKu IPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HApsHKEHUS B
LEU TOCTOSIHHOT'O TOKAa IPU TOMOIIHX
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
puOopoB" min "3HaAKOMCTBO ¢ IUPPOBOH
naboparopueii o ¢pusuke. [Ipumeps
U3MEpeHUS PU3NICCKUX BEITMYUH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTO JIBUXKEHUS C LIENbIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

Ou3nyecKkuil MPakTUKYM 0 TEME
"M3MepeHue yCKOpEeHHUs MIPH NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIB’KEHUU 110 HAKJIOHHON
wiockocty" wn "Mccnenosanne
3aBUCHUMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBH>KCHHUU"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHHUS TeJIa 110 OKPYKHOCTH C
MIOCTOSIHHOM 10 MOZYJIK0 CKOPOCTBIO" MU
"HccnenoBaHue 3aBUCMMOCTH IIEPUOAA
oOpalieHnss KOHUYECKOI0 MasiTHUKA OT €ro
napaMmeTpoB"

https://m.eds00.ru/83622200

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

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

bu6nmoreka [JOK
https://m.eds00.ru/6960b6ef

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

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

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubmuoreka [JOK



https://m.edsoo.ru/83622200
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"M3MepeHne paBHOAECHCTBYIOIIEH CUJIbI ITPU
JBIKEHUH OpycKa 1Mo HaKJIOHHOM TUIOCKOCTH"
unu "l[IpoBepka rumnore3bl 0 HE3aBUCUMOCTH
BPEMEHHU JIBHKEHUS OpycKa 110 HAKJIOHHOM
IUIOCKOCTH Ha 3aJIaHHOE PACcCTOSTHUE OT €ro
macchl"

Ou3nyecKkuil MPakTUKYM 0 TEME
"HccnenoBanue 3aBUCUMOCTHU CHII YIIPYTOCTH,
BO3HHUKAIOIIUX B MPY>KUHE U PE3UHOBOM
oOpasie, oT ux aepopmarnuun" win "M3yuenue
JIBDKEHUS CHCTEMBI T, CBSA3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 IErKui 610K"

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue koappuiienta TpeHus no
BEJIMYMHE YTIIOBOTO KO3 puIreHTa
3aBucumoct Frp(N)" mnu "Mccnenosanue
JBUKEHHS OpYyCKa MO0 HAKJIOHHOW MJIOCKOCTH C
NepPEeMEHHBIM K03 (PUIIMEHTOM TpeHUS" WK
"N3yuenune qBUKEHUS IPpy3a Ha BaIly C
TpeHueM"

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

bubmuoreka [JOK
https://m.edsoo.ru/b55b81al

bu6nmoreka [JOK
https://m.edsoo.ru/b83b1607
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Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue yciaoBUA paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BpalieHus"
iy "KoHcTpyrpoBaHne KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPAOTO TEJIA, UMEIOIIETO
iouaab onopst"

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4{7
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DuU3nYeCcKui MPAKTUKYM 110 TEME
"U3Mepenne uMItysbca Telia mo TOpMO3HOMY

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e
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nytu" win "M3mepeHne CuiIbl TSIru, CKOpoCTH
MO/JIEIH 3JIEKTPOMOOUIIS K MOIITHOCTH CHJIBI
Taru" unu "CpaBHEHHUE U3MEHEHUS UMITYJIbCa
TeJa C UMIIYJIbCOM CUJIbI" WM
"UccnenoBanue coxpaHeHUs] UMITYJIbCA TIPU
ynpyrom Bzaumoaenctsun" uinu "Msmepenue

KHHETHUYECKON SHEPTUH Tella 110 TOPMO3HOMY
n

yTH
®usnueckuil NpakTUKyM 1o teme "M3yuenue
U30TEPMUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
UCIIOJIb30BaHue IUPPOBOI TabopaTopuu)”
nnn "M3yuenre u30X0pHOTro mpoiecca uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUS"

bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07
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Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepeHue yaenbHOM TenaoéMKocTH" niIn
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemectsa" win "McciaenoBanue aguadbaTHOrO
nporecca" win "N3yuenne B3auMOCBsI3H
SHEPrUU MEKXMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS M TEMIIEPATYPHI KUTICHUS
JKuakocren"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa6l
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®usnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEN UCTIAPEHUS XKUIKOCTEN"
i "M3Mepenne yneiabHON TEIIOTHI
naBiaeHus abaa" win "M3yuenue cBONCTB
HaCBILIEHHBIX MMapoB" win "M3mepenue
a0COIIOTHON BIAKHOCTH BO3/yXa U OLIEHKA
Macchl MapoB B nomenieHnn'". amepenue

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5
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DuU3nYeCKui MPAKTUKYM 10 TEME
"HaGntonenue npeBpaiieHus 3JHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
u3nyyeHus ceeroquona’ unu "Nsydyenue
MPOTEKAHUs TOKA B LIETIH, COJIepIKallIeH
KoHieHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTCHITUAJIOB (HAIPSDKEHUS) TIPH
MOCIIe0BATEILHOM COEIUHEHUU
KOHJIEHCATOPOB"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue CMEIIAaHHOTO COSTUHEHHUS
pesuctopoB" nnu "M3MepeHue yieapHoro
CONPOTHUBIICHUS MPOBOJHUKOB" UIIN
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaTuBaHUs"

Du3nUeCKUu IPAKTUKYM I10 TEME
"HaOnronenue snexkrponusa” win "M3mepenne
3apsiia OJHOBAJIEHTHOIO MOHA" WiIN
"HccnenoBaHue 3aBUCUMOCTH COTPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI' WIH
"CHsiTHE BONBT-AMIIEPHON XapAKTEPUCTUKN
nuoxna"

PesepBHrlit ypok. O6001ICHHE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"Kunematuka"

PesepBHeiit ypok. O600ICHHE U
CHUCTEMaTH3aIlMs 3HAHUH 110 TeMe
"lunamuka"

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

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

bu6nmoreka [JOK
https://m.edso0.ru/64b6e901

bubmuoreka [JOK
https://m.edsoo.ru/ed017d93

bu6mmoreka [IOK
https://m.edso0.ru/3149956b
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PesepBHeiit ypok. O600IICHHE U

163 cucreMarusanus 3gaguii 1o reme "Craruka 1 Enbmiorexa IOK
H,, https://m.eds00.ru/0f9752ac
TBEPJIOTO TeiIa
PesepBurlii ypok. O0001IEHIE U
164 CI/ICTEM&TI/ISZP W 3HAHUH 110 TeMe "3aKOHEI 1 Enbmiorexa IOK
B " https://m.edso0.ru/6c0dfocc
COXPAHCHHS B MEXaHHUKE
PesepBHEblil ypok. O0001IIEHHE U
165 CI/ICTIC)MaTI/BZp s :«xHaHI/H;:1 1o TeMe "OCHOBBI 1 bubmioreka IJOK
R . " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKUHETHIECKON TCOPHH
PesepBHEblil ypok. O0001IIEHHE U
166 CI/ICTEM&TI/ISZP s 3HaHI/II§l 10 TEME 1 Bubmzorexa LIOK
" 3 " https://m.edsoo.ru/Obcc77cl
Tepmonunamuka. TeruioBble MaITMHBI
PesepBHslit ypok. O600111eHNE U
167 cUCTEeMaTu3anus 3HaHUM 110 TeMe 1 bubnnoreka [JOK
"ArperatHble cocTosiHus BemecTBa. da3oBbie https://m.edsoo.ru/59ca5c91
nepexonnr”
PesepBHEbIil ypok. O000IIIEHNE U
168 CI/ICTEMaTI/BZp W 3HAHUH 10 TEME 1 bubmmorexa [IOK
" 3 " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBHEIi ypok. O000IIIEHNE U
P P ill bubmuorexa [JOK
169 CUCTEMATHU3ALMS 3HAHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN IMEKTPUICCKUI TOK
PesepBHsblii ypok. O0001IEHIE U
170 CI/ICTIe)MaTI/IS'Zp 1561 3HaHI/H7IIlI o teMe "Toxku B 1 buomiorexa LOK
B " https://m.edsoo.ru/cc7681d4
Pa3TUYHBIX Cpeax
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
BzaumMoneiicTBre NOCTOSHHBIX MArHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHoE I0Jj1e 1 bubmorexa LIOK
pOBOA ' ) https://m.eds00.ru/487a8593
I'mnote3a Ammepa
BexTop MarauTHOM UH un. [TpuHmun
2 cyIie 5031/1 15974 Mal"HI/ITfIﬁ(; noneﬁp HI/LIIHI/H/I 1 bubmorexa HOK
yrep vIl ’ https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU
3 MarauTHoO€E 1oJie MPOBOIHUKA C TOKOM. 1 bu6mmorexa [IOK
OmneIT OpcTena https://m.edsoo.ru/d35d5262
N bubnuorexa [JOK
4 C A 1
118 AMICPa, €€ HAUPaB/ICHIe 1 MOy I https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CHICHHE 3a/ad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubnnorexka [JOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HanpaBICHUE U MOIYIb.
7 JIBmKeHIEe 3211I sDKeHHog YaCTUIIbI B Hy 1 bubmmorexa [JOK
P 1 https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JIe
bubmuorexa [JOK
P 1
8 CHIeHHe 3ajad https://m.edsoo0.ru/504e98c7
bubmuoreka [JOK
d Pabora et Jlopenna ! https://m.edsoo.ru/d518be4b
10 Pemenue 3amau 1 bu6mmoreka [IOK
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https://m.eds00.ru/93617bd9

1 MarauTHoOe 10JI€ B BEIIIECTBE. bubmuorexa [JOK
deppoMarHeTUKy, napa- u JuaMarHeTUKu https://m.eds00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnnoreka [HOK
[Ipumenenue peppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bubnnoreka HOK
13 Pemenue 3agau no reme "MarauTtHoe mosie https://m.edsoo.ru/5b55¢307
" " bubnuoreka [IOK
14 Pemenue 3agau no reme "MarauTtHoe mosie https://m.edsoo.ru/A1cdac8a
15 SIBiIeHUE NEKTPOMArHUTHOW UHAYKIUH. bubnnoreka [JOK
IToTok BekTOpa MAarHUTHOM MHIIYKIIUU https://m.edsoo.ru/b3efalcl
bubmuorexa [JOK
16 DAL muayuan https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnunorexa [JOK
®Dapanes https://m.edsoo.ru/a6dec188
bu6mmoreka [JOK
18 Buxpesoe anexrpuueckoe nose. Toku @yko https://m.edsoo.ru/15abe140
OJ1C uHAYKIMY B ABUKYIIUXCS bubnuorexa [JOK
19
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmorekxa [IOK
20 Pemterme saza https://m.edsoo.ru/4dfda618
bu6mmorexa [IOK
21 llpasito Jlerna https://m.edsoo.ru/bbc22726
NuayktuBHOCTE. KaTylika HHAYKTUBHOCTH B bubnnorexka [JOK
22
LETIH OCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
93 SBnenune camonHaykiuu. IJ1C bubnnoreka [JOK
CaMOUHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH € bubnuoreka [IOK
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TOKOM. DJIEKTPOMAarHUTHOE 110J1€

https://m.edsoo.ru/b3c0ad11l

25 Pemenue 3amau bubmorexa HOK
A https://m.eds00.ru/88f69d2b
26 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 bubmuorexa [JOK
Teme "DnekTpoaruHamMuKa" https://m.edso00.ru/76484025
97 KoHnTtponbHas pabota 1o teme bubnnoreka HOK
"OnexkTpoaguHaMuKa" https://m.edso00.ru/8ae09b98
08 KonebarenpHas cuctema. CBOOOIHBIC bubmuoreka [JOK
KoJjeOanus. 'apMoHYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe v JIMHaAMHUYECKOE ONUCAHUE bubmuorexa [JOK
K0J1e0aTeIbHbIX JIBKECHUI https://m.edsoo0.ru/87ce9498
DHepreTUYecKoe onucanue. BeiBos
30 JTUHAMHYECKOTO OMMCAHUS TAPMOHHUYECKUX bubmuorexa [JOK
KOJIEOaHUHN U3 UX SHEPreTUYECKOro U https://m.eds00.ru/e3c99692
KHMHEMATHYECKOTO OITUCAHUS
bu6nmoreka [JOK
31 A OaHwUii
MIUHTY 23 1 pa3a KoneOaHuR https://m.edsoo.ru/7a0c439a
[Tepuon u yacrota xonebanwmii. [Tepuog
MaibIX CBOOOIHBIX KOJIEOAHUH
32 MaTeMaTH4ecKoro MasTHuKa. [lepro bubmoreia HOK
N - eprod https://m.eds00.ru/e0399319
CBOOOAHBIX KOJIEOaHUN MTPYKUHHOTO
MasTHHKA
33 3aryxatomue konebanus. BeiHyX/1eHHbIE bubnuoreka [IOK
Konebanus. Pezonanc https://m.edso00.ru/72e93d09
bu6mmorekxa [IOK
34 A 0
BTOKOIICOAHI https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubmmorexa [JOK

https://m.edsoo.ru/addeec71



https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5

36 Ypok-koHpepennus "MexaHuueckue bubnmoreka [JOK
KOJIcOaHMs B MY3bIKaJIbHBIX HHCTpYMEHTaX" https://m.edsoo.ru/8ef587be
37 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 bubmuorexa [JOK
teMe "Mexannueckue KoneoaHus" https://m.edsoo.ru/eb84182f
DIIeKTpOMarHUTHhIE KOJICOaHUsI. bubnnoreka HOK
38 .
KoneGaTenbHbIil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILIUTYABI
39 3apsaa KOHJIEHCATOpa C aMITUTYION CUIIbI bubmmorexa LOK
8 A 3 a https://m.edso00.ru/093f9afl
TOKa B K0JIeOaTeIbHOM KOHTYpe
3aKOH COXpaHEHMsI SHEPTUHU B UACATILHOM bubnuorexa [IOK
40
K0JIeOATETbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxariue 31eKTPOMarHUTHbIS
41 I(OJ'I}:éaHIij Brin >1<p €HHbIE bubmmorexa [JOK
' YR https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUs
42 IlepemenHbIi TOK. Pe3ucTop u KOHAEHCATOP bubnuorexa [JOK
B LIENIU [TIEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karymka HHIYKTUBHOCTH B LIETIN bubnnoreka [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa AJ1s1 2JIEKTPUYECKON LIeNnn bubmuoreka [IOK
[IEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE bubnmorexa LIOK
YA A yom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HAIPSDKEHUS
46 Pe3onaHc B anekTpuuecKoil enu bubmmorexa [OK
P i https://m.eds00.ru/087506df
47 Pemenue 3agau bubmiorexa LIOK

https://m.edsoo.ru/al6836a4
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Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeaada u moTpeOIeHUE IICKTPUISCKOH bubmmorexa [JOK
https://m.edsoo.ru/f97418ae
SHEPrUuu
DKOJOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE
49 Z-)JICKTpOE)HepFI/II/IF)KyJILTyI;)a I/II:()JHOHB?;I(EBaHI/I}I bubmmorexa LIOK
. https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHUH B TTOBCETHEBHOM KU3HH
bubnnoreka [JOK
50 Pemmtenme 3272 https://m.edsogru/ee6677ed
bubnnorexa [HOK
>1 Pemmtenme 3272 https://m.edsogru/7cab59f8
59 O0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110 bubnuorexa [JOK
TeMe "DIeKTpOMarHuTHbIE KosieOaHus " https://m.edsoo.ru/401024a9
53 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU bubnmnoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnunoreka [JOK
> 3ByK. XapakTepHCTHIH 3ByKa https://m.edsogru/138b6f09
56 WNudpa3syk u ynbrpas3syk. [llymoBoe bubnuoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEeH Cpeibl https://m.edso00.ru/7380038f
bubnmoreka [JOK
> Pemerie sana https://m.edsogru/cfd918bf
58 ONeKTpOMarHuTHbIE BOJHBL. M3myueHue bubnnorexa [JOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHEprus MMEKTPOMAarHUTHBIX BOJIH. bubnuorexa [JOK
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH https://m.eds00.ru/d01b818c
60 [IIkana 371€eKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B

https://m.edso0.ru/49belf9e
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TEXHHUKE U OBITY

IIpHHHHHBIpaHHOCBXSHI{TCHCBHﬂCHHH.

bu6mmoreka [IOK

61 P .0
AHOJIOKATIHA. JICKTP OMVarHHTHoe https://m.edsoo.ru/9f96f1f8
3arpsi3HEHUE OKPYXKAIOIEH CpeIbl
62 Kontponbnas pabota no teme "Konebanus u bubnmoreka [JOK
BOJIHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NPSMOIUHEHHOTO bubnuorexa [JOK
pacrpocTpaHEHHUs CBETA https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA bubnnoreka [JOK
IIPSMOJIMHEMHOTO paclpOCTPAHEHMs CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [nockoe 3epkano. bubnuorexa [JOK
Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN TTOKA3aTehb MPEIOMIICHUSI.
66 [TonHOE BHYTpEHHEE OTpaKEHHUE bubmorexa [JOK
vap p ’ https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yToa MOJTHOTO BHYTPEHHETO
OTpaKE€HUs
67 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnuorexa [JOK
OTpaXeHUs U MPEJIIOMJICHHS CBETA https://m.edso0.ru/49d830a9
68 Xon nmydeit B mpu3Mme. Jlucmepeust cBeTa. bubnmoreka [JOK
CrnoxHbIif cocTaB Oemoro cBera. L{pet https://m.edsoo.ru/d8elc3be
69 JInn3bl. POKYCHOE PACCTOSHUE U ONITUYECKAS bubnnorexka [JOK
CHJIA JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakeHU B JIMH3AX U UX bubnuorexa [JOK
cucTeMax. YBEIMYECHHE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha moctpoeHue
. bubnmoreka [JOK
71 N300paXeHH, MOTy4aeMBbIX C IIOMOIIBIO

JINH3

https://m.edso0.ru/5a868f09
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bubmuoreka [JOK

72 ['1a3 kak onruyeckasi cucrema https://m.edsoo.ru/ecd480a2
Pewmenue 3anau. [Ipenensl npumMmeHuMoOCTH bubnmoreka [JOK
73 .
reOMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS bubmmorexa LIOK
p A p https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
7 Hucniepens ceera https://m.edsoo.ru/lel6ccte
bubmuorexa [JOK
76 Hurepgepenmua caeta https://m.edso0.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKH. Y CIIOBUS bubnuorexa [JOK
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.edso00.ru/c6416d48
bu6mmorexa [IOK
8 Pemenme saxa- https://m.edso00.ru/3061de2b
bu6mmorexa [IOK
79 IT
PHMEHEHHE HHTEPdEpeHIHI https://m.edso00.ru/668edbc8
bu6nmoreka [JOK
80
Jludppaxums caera https://m.edso00.ru/12ed04b5
81 JudpakunonHas pemeérka. Y cioBue bubnuoreka [IOK
HAOIIO/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmorekxa [IOK
82 Pemenme 3axa- https://m.edsoo.ru/d58c411a
83 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
Ilomapuszanus ceera https://m.edsoo.ru/e9890fe9
bu6mmorekxa [IOK
84 Pemenme 3axa- https://m.eds00.ru/c56¢8158
85 CBeTOBBIC SBJIICHUS B IPUPOJIE bubmmorexa [OK

https://m.edsoo.ru/0b36363d
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86 O060011eHne U cUCTeMAaTH3aIMs 3HAHUH 110 bubmumoreka [IOK
teme "OnTtuka" https://m.edso0.ru/8a14748b
bubmuorexa [JOK
87 K 0 O
OHTpOJIbHAs paboTa 1o TeMe «OnTUKa» https://m.edsoo.ru/82315ddA
['panu1Ibl IPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI 3JICKTPOAMHAMUKH U bubmorexa OK
' P https://m.edsoo.ru/c9bd77cb
MPUHIUIT OTHOCUTEILHOCTH
89 [TocTynatel cienuanbHOU TEOPUHU bubmuorexa [JOK
OTHOCUTEIIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
[IpeoOpazoBanus Jlopenma. Ycinosue
90 1] pI/I‘lI/III;HOCTI/I OTHO(I;)I/IT;IBHOCTB bubmorexa HOK
P ' https://m.edso00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH U
COKpAIICHHUE ITTUHBI
01 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnuoteka [JOK
YJaCTUILIBI https://m.edsoo.ru/853a64fc
92 CBs13b MacChl ¢ YHEPTUEH U UMITYITLCOM bubnuorexa [JOK
PEIATUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEIJIOBOE M3TyUCHHE bubmmorexa [JOK
yi https://m.edsoo.ru/f54035a5
bu6mmorexa [IOK
94 3 B
AKOH CMETeHITT BHHa https://m.edsoo.ru/1c5ff752
bu6mmorexa [IOK
95 r M. I1 . D
UIoTe3a JIlaHKa 0 KBaHTaX. ®OTOHBI https://m.edsoo.ru/a5ffa218
bu6mmorekxa [IOK
96
DHeprus U UMNyibCc GoToHa https://m.edsoo.ru/7fb307ec
97 ®otosdppext. Onbiter A. I'. CTonerosa. bubnuoreka [IOK

3akoHsbl poTodddexra

https://m.edsoo.ru/8c68e5h9
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08 YpasHenue DitamreitHa 11t porodaddexra. bubnmoreka [JOK
"Kpacnas rpanuna" ¢porospdexra https://m.edso00.ru/01ef4556
bubmuorexa [JOK
99 Hasnenue cera. Onbitel [1. H. JIeOeneBa httos://m.edsoo.ru/64bA966
. bubnmoreka [JOK
100 BosOBHE CBOACTSR HACTHI https://m.edsoo.ru/f59cfcec
Bounsl e bpoia. nuna Bosibl 1e bpoins
101 u a3MeIlI>1 0p6JIaCTI/IIJ[IOKaJII/ISa I/H/III ’ bubmorexa HOK
P P N B https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIbI
. bubnuorexa [JOK
102 K -
0 OPHYCKYIAPHOTBOIHOBOR AYATHSM https://m.edsoo.ru/8ccab62a
bu6mmoreka [IOK
103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHnid B MUKPOMHPE.
104 COO”IFIHg)HIeHI/I}I Hezn e eHéHH(E)CTeﬁp bubmmorexa [OK
. pedt https://m.edso00.ru/65783dec
[eiizen6epra
bu6mmorexa [IOK
105 Pemenne rpaguueckux sazad https://m.edsoo.ru/e70195bd
" bubnuorexa [JOK
106 Pemtertite pacueribix safat https://m.edsoo.ru/ee9b3182
KonTtponbHas padora no Temam: "OCHOBBI
107 CTO", "KopnyckyisipHO-BOJIHOBOM bubmmorexa [OK
S PIYCRYIP https://m.edsoo.ru/c3de891a
Jyaan3M
108 OMBITHI 110 UCCIIEIOBAHHUIO CTPOSHHUS aTOMa. bubnuorexa [JOK
[Tnanerapnast moaens atoma Pezepdopna https://m.edso00.ru/312b750a
bubmuoreka [JOK
109 I1 b
OCTYHaTR! Bopa https://m.edsoo.ru/404dfa9a
110 Bunpr cnexktpoB. CrieKTp ypOBHEH SHEPTHHI bubnmuorexa [JOK
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aTromMa BOJOpoaa

https://m.edsoo.ru/cf74bl1a

111 CHOHTaHHOE Y BBIHYXXJIEHHOE U3JTy4YCHHUE bubnmuorexa [JOK
CBeTa https://m.edso00.ru/f945d85¢
bu6mmoreka [IOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxknonuas monens saapa [elizendOepra-
113 I/I}B,:HSHKO 3apsg u MaSCOBOG qHCJI(I)) siapa bubnmorexa [IOK
- 9P pd- https://m.edsoo.ru/34ada5de
H3otonbl. PannoakTHBHOCTH
3aKOH paJMoaKTUBHOTrO pacnaaa. CBoiicTBa
114 MOHU3HUPYIOLIETO U3lly4eHus. Biausuue bubnnorexka [HJOK
PaIOaKTUBHOCTH HA KUBBIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
JlozumeTpust
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cubl. [ledext mMaccel siapa. SnepHbie
115 peakuuu. Saepusie peakTopsl. [Ipobiemsl bubnnorexka [JOK
YIIPABJIIEMOT0 TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKUE aCIIEKTHI PA3BUTHS SIIEPHOI
YHEPTEeTUKHU
Meroabl perucTpaluu U UCCIeI0BAHMS
AJIeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIE
116 B3aUMOJEHCTBUA. bapHOHLI, ME3OHLI U bubmmorexa [TOK
- P3P ’ . https://m.edso00.ru/l1ac08a5h
nentoHsl. [IpeacraBnenne o CranaapTHON
Mozenu. KBapk-TiitoOHHAss MOJIENb aJIpOHOB
®usuka 3a npenenamu CTaHIapTHOU
117 MOJIEIIN Tél\fHaj{ Matepus u Téf/IHaSI SHEpPrus bubmmorexa [TOK
' P priti. https://m.edso0.ru/c026fd37
EnuncTBO U3nUuecKoil KapTUHBI MUpa
118 OTanbl pa3BUTUSA ACTPOHOMUH. 3HAYCHHE bubnnoreka [JOK

ACTPOHOMHH

https://m.edsoo.ru/ad73e145
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[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

bubmuorexa [JOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edso00.ru/39c44028
HUCCIEN0BAaHUN
CoBpeMeHHBIE ONTUYECKUE TEJIECKOITHI,

120 aJIMOTEJIECKOIIbI, BHEATMOC(epHast bubmiorexa LIOK
p ’ p https://m.eds00.ru/4877aale
aACTPOHOMUS

121 Bupn 38é31H0r0 HEOa. Co3Be3nus, ApKue bubnnoreka [JOK
3BE3JIBI, INIAHETHI, UX BUANMOE JBH)KCHHE https://m.edsoo.ru/aac588eb
Conneunas cucreMa. Connne. CoaHeuHast

122 akTuBHOCTL. McTounuk sHeprun ConHua u bubmorexa HOK

. ' p H https://m.eds00.ru/22748eb4
3BE3 ]
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKH.
123 Juarpamma "criext aJILHl:Jﬁ Knl;cc - bubnuorexa LIOK
P .\ p https://m.edso0.ru/42169944
CBETUMOCTD
124 3Be35I TIIaBHOM ITOCJIEA0BATEIIFHOCTH bubmorexa HOK
A e https://m.edsoo.ru/b3cb766¢
Bnytpennee ctpoenue 38E31. COBpeMEeHHbBIE

195 IIPEICTABIICHUS O IPOUCXOKACHUU U bubnnoreka [JOK
spomronu CoJIHIIA U 3BE3]1. DTallbl JKU3HHU https://m.edsoo.ru/d09da494
3BE3]

126 Muneunsiii [Iyte — Hama ["amaktrka. Tunel bubnnorexa [JOK
ranakTuk. YEpHbIE ABIPHI B S/Ipax rajJaKTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciiupenue Beenennoii. 3akoH

127 Xab0ma. Teopus bosbioro B3priBa bubmorexa HOK

- 1o0P pHiBa. https://m.eds00.ru/3dbdf0d2
PennkToBoe n3nydyeHue
128 MacmtaOHas cTpykrypa Beenennoit. bubnuoreka [IOK

Meraranaktuka

https://m.edsoo.ru/ce234633
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bubmuoreka [JOK

129 Hepeménnsie mpoOaeMbl aCTpOHOMHUHT https://m.edsoo.ru/d37d9ffe
DuU3nYECKU MPAKTUKYM 10 TEME
"NccneqoBanue MarHUTHOT'O IOJIA

130 MOCTOSIHHBIX MaruuToB' win "HccinenoBanue bubmuorexa [JOK
CBOMCTB (peppOMarHeTUKOB" WIIN https://m.edso00.ru/67361aef
"HccnenoBaHue 1eHCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepenue cuibl Amnepa" unm "M3ydenue

131 3aBUCHMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA" bubmorexa HOK

" . https://m.edsoo.ru/fcae91e9

win "Onpenenenre MarHUTHOM UHYKIIUY HA
OCHOBE U3MepeHUsI cuiibl Ammepa”
Du3NUEeCKU IPAKTUKYM I10 TEME

132 "I/ICCJ'ICI[OI?'aHI/Ie fBJ'IeHI/IH ANEKTPOMArHUTHOM https://m.edsoo.ru/c36658da
uHAyKIuu'" i "OnpeneneHue UHIyKIUU
BHUXPEBOI'0 MarHUTHOTO MOJIS"
Du3nUeCcKul IPAKTUKYM I10 TEME

133 "UccnenoBanue sSiBI€HUS CaMOMHIYKIUN" bu6mmorexa [IOK
win "COopKa MOJENN 3JIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
Pu3nUeCcKuil IPAKTUKYM 110 TEME

134 "U3mepenue nepuojia CBOOOTHBIX bubnuorexa [JOK
KOJIEOAHUN HUTSHOTO U MPYKUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Pu3NYecKuil TPAKTUKYM I10 TEME

135 "IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM bubmmorexa LIOK

| https://m.eds00.ru/a28026bd

MasiTHUKE

136 Du3nYecKuil TPaKTUKYM I10 TEME bubnmuorexa [JOK
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"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IOCJIENOBATEILHO COSANHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WK
"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
e IEPEMEHHOr0 ToKa"

®uznyeckuil npakTukyM o teme "M3ydyenue

https://m.edsoo.ru/89dc2d90

bubmuorexa [JOK

137 .
1apamMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue nokasaTesis IpeaoMIeHUs bubnuoreka [IOK
138 n n
crexia" win "l[lonydenune n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"
®uznyeckuil NPaKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
139 ACCTOSIHUS OT BEIECTBA (HA IpUMeEpe bubmmorexa [JOK
P pertee PrMEP https://m.eds00.ru/b879fb3f
aKuAkux auH3)" unn "M3mepenue GokycHOro
paccTosiHUs pacCEeMBAIOIINX JTUH3"
Du3HUeCKU IPAKTUKYM I10 TEME
140 "HaGnronenue audpakuun, uHTephepeHInm bubmorexa [IOK
p K, pdep https://m.edsoo.ru/8b7ac737
U TIOJISIpU3alK CBETa
Pu3n4eCKuil IPAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
141 CHSE[I/IBI/ICTCKI/IX qaZTHu (mo (1)01;0 apusm bubmmorexa LIOK
P P https://m.eds00.ru/63756c47
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoi [lanka Ha ocHOBE
" bubnuoreka [IOK
142 uccienoBanus ¢potoddpdexra" wim

"NccneqoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HalpshKeHus"

https://m.edsoo.ru/eb916f82
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143

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
nocTtostHHOM Punbepra”

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

144

Pu3N4eCKui IPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (oHA ¢
HCITOJIb30BaHHUEM JI03UMeTpa' UiTn
"N3y4yeHue moriaoueHus 6era-4acTuil
alroMUHUIEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOmonenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM T'JIa30M C HCIIOIb30BAaHHEM
KOMIThIOTEPHBIX TPHIIOKCHUHN IS
oTpezeNeHus OJ0KEeHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOMYIIAPHS U SIPKUE
3BE31p1" uin "HaOmronenus B TeJIeCKon
JIyHBI, IaHET, TYMaHHOCTEH U 3BE3THBIX
CKoIIeHui"

bu6nmoreka [JOK
https://m.edsoo.ru/1072021e

146

O06o0meHre U cucTeMaTr3aIus 3HaHHUM.
Ponp pusukm u actpoHOMUY B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHOW U ATHYECKOH cepax
JIEATEILHOCTH YeIOBEKa

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed

147

O06o001IeHre U cUCcTeMaTU3allys 3HAaHUH.
Ponb u MecTo hu3MKHM ¥ aCTPOHOMHH B
COBPEMEHHOM HAay4YHOW KapTUHE MUpa

bubmuorexa [JOK
https://m.edso0.ru/18f19f7c

148

O06o0011eHNe U cUCTeMaTU3alus 3HAHUH.
Pounb ¢puznueckoil Teopun B GopMUpOBaHUN

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4
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MPEJICTABICHUNA O PU3NICCKON KapTUHE
MUpPa, MECTO (PU3UUECKON KapTUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX NPEJCTABICHUN O IPUPOJIE

149 O0o01IeHre U CCTeMaTH3alus 3HAHUN 110 bubnmoreka [JOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 110 bu6mmoreka [IOK
teme "KunemaTtuka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 bu6mmoreka [IOK
teme "Iunamuka" https://m.edsoo.ru/2dfbafc5
152 OO0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110 bubnuorexa [JOK
teme "Cratuka TBEpAOro tena' https://m.edsoo.ru/3cca482e
153 O06o01IeHre U cucTeMaTr3aIs 3HaH|H 110 bubmuorexa [JOK
TeMe "3aKOHbI COXPAHEHUS B MEXaHHKe" https://m.edsoo.ru/32a4d1a0
O06o011eHre U cucTeMaTu3alys 3HaHU| o
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON bubnuorexa LIOK
| https://m.edsoo.ru/ed440ca8
Teopuun
155 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
teme "Tepmoaunamuka. TemioBbie MaIHBI" https://m.edso00.ru/c63f7c10
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
156 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA. bubmmorexa LIOK
https://m.edsoo.ru/1d36b5b1
®dazoBble IEPEXOAbI"
157 O06o01IeHre U cucTeMaTU3alus 3HaHUN 10 bubnmoreka [JOK
TeMe "DnekTpuyeckoe nosue" https://m.edsoo.ru/3bf0def9
158 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 bu6mmorekxa [IOK
teMme "[1oCTOSHHBIN 27eKTpUUECKUuid TOK" https://m.eds00.ru/71453ee6
159 O060011IeHNE U CUCTEMATU3AaLMs 3HAHUH 110 bubmuoreka [JOK

teme "Toku B pa3nuuHbIX cpegax”

https://m.edso0.ru/3d40077a
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O00011eHME U CUCTEMATU3ALMS 3HAHUM 110

bubmuorexa [JOK

160
TeMme "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlii ypok. O0001IEHIE U

161 CI/ICTEM&TI/ISZP U :«:HaHI/H;IlI 0 TeEME Bubmaorexa ITOK
: B ! https://m.eds00.ru/053e2248

DNEeKTPOMAarHUTHAST WHTYKIIHSI
PesepsuElil ypok. O0001IIEHHE U
162 CI/ICTEM&TI/ISZP s 3HaHI/II7IIII 10 TEME Bubmorexa ITOK
1 https://m.edsoo.ru/d6310bfd
"Mexanndeckue KoieOauus"
PesepBHeblil ypok. O0001IIEHHE U

163 CI/ICTEM&TI/ISZP s 3HaHI/II7IIlI 10 TEME bubnmorexa LOK

" B | https://m.edso0.ru/5e2bb83d
DIIeKTpOMarHUTHBIC KOJIeOaHUs
PesepBHeIit ypok. O000IICHHE 1

164 CHCTEMAaTU3alMS 3HAHUH 10 TEME bu6mmoreka [IOK
"MexaHn4YeCKUE U dJIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PesepBHblit ypok. O60011eHNE U bubnnoreka [JOK
cucreMarusanus 3Haguii mo reme "Onruka" https://m.edsoo.ru/52ad1603
PesepBusblii ypok. O0001IEHIE U

166 CI/ICTEMaTI/BZp st 3HaHI/H7IIlI 1o TeMe "OCHOBBI Bubmorexa ITOK

I https://m.edsoo.ru/5beclc65
cTO"
PesepBHrblii ypok. O0001IEHIE U
167 CI/ICTIe)MaTmZp 1554 3HaHI/II;IH o TeEME Eubmorexa IIOK
" B . " https://m.edsoo0.ru/f7c59d38
KopnyckynsipHO-BOTHOBON Ayann3m
PesepBHrblii ypok. O0001IEHIE U
168 CI/ICTIe)MaTmZp 1554 3HaHI/II;IH o teme "dusuka bubmmorexa LOK
y B https://m.eds00.ru/1f511654
aromMa
169 PesepBHbIil ypok. O0001ICHNE U bubnnorexka [HOK

cucTeMarusanus 3Hagui mo teMe "dusuka

https://m.edsoo.ru/905c5ce0
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aTOMHOTO $1pa ¥ 3JIEMEHTAPHBIX YacTul"

PesepBHbIil ypok. O0001ICHNE 1
170 cucTeMaTHu3aIys 3HaHUH 110 TeMe

"JneMeHTsl acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

bu6mmoreka [IOK
https://m.edsoo.ru/2bffb94c
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

dusnka. Mexanuka, 10 xnacc/ Makumes I'.41., Cunasaxos A.3., O0mecTBo ¢
OrpaHU4YEeHHON OTBETCTBEHHOCTHIO «/JPO®MAY»; AkunoHepHOE O00IIECTBO
«3narensctBo «lIpocBenienre»

®dusuka. MosnekynapHas pusznka U TepmoanHaMuka, 10 kimacc/ MskuiieB
4., CunsxoB A.3., OOmecTBO ¢ OrpaHMYCHHONW OTBETCTBEHHOCTHIO
«JIPODAY»; AkninonepHoe obmectBo «M3marenscTBo «IIpocBemienne»
®mn3uka. Komebanusa n Bonnbl, 11 knacc/ Maxkumes I'.41., Cuasakos A.3.,
OO6111eCTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBerieHne»

®uszuka. Ontuka. KBanroBasa ¢usuka, 11 xknacc/ Mskumes I'.5., CuHsakoB
A.3., OOmecTtBO ¢ OrpaHHYEHHOH OTBETCTBEHHOCTHIO «J[PODAY;
AxuronepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

®dusuka. dnexkrpoanHamuka, 10-11 knaccel/ Msikumes I'. 4., Cunsikos A.3.,
OO6111ecTBO ¢ OrPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKInoHEepHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOINYECKHUE MATEPHAJIBI 1JIA YYUTEJIA:

®wusuka. 10-11 kmace. Yray6neHHbli ypoBeHb. JIabopaTOpHBINA MPaKTUKYM

Mertonnueckoe nocoone. dusuka 11 ximace, A. B. lllatanuna

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET: SIkaacc
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