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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpEAHEro oO0lero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M Pa3BUTHS OOyYarOLIUMXCS CpEeACTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CcpelHero oOiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTaBIsCT BO3MOXKHOCTH JJISI pealii3alldd  PA3JIMYHBIX METOANYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KayecTBE y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busugeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUaJOB C 3aJaHHbIMH CBOWCTBaMHU. M3yueHwue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HuKH Ha ypOBHE CpPETHETO 00I1Eer0 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanmusanysi NPEANoSiaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS HIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cojiepKaHus TPOTpaMMbl TT0 PU3HKE JOJKHO OBITh MMOCTPOCHO HA
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOTO SKCIEpPUMEHTAa,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM mpoBoAuTcs au60 B koHue 10 m 11 kmaccos, nubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa NpPECTaBiICHAa €IUWHBIM MepedHeM. Bridop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHUSAMH IPOBOJUTH TIPSIMbIE ¥ KOCBCHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM U1 pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4d C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJjaHUsl Ha OOBSICHEHUE/TIpEACKa3aHUe MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO0ECIICUCHHIO y4eOHOro Iporiecca Kypc (U3HKH YriTyOJaE€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUUECKHX ONBITOB, JIAOOPATOPHBIX pabOT M padOT MpakTUKyMma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OTHOTO KOMIUIEKTa Ha JBYX oOOydJaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

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

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

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

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHusi BbBIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJAODKEHHE
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 HEJETIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUYarOIIHUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

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

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuumH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a/1a4l MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIieHnii U CJI0KEHUE CKOPOCTEN.

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

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPWU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABuKEeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJIa B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoaa oOpalieHus: KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwita. [IpyuHIun cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs 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 OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMATIBHON 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.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTA/ICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [JBHKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH 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. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTE€PHUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHpIE W HENOTEHUMAIbHBIE CWIbl. lloTeHumanbHas 3HEpPrUs.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CJIEACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

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
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. CaMONpou3BOIbHAA — peJaKkcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne W KoHACHcamws. VicmapeHne W KWICHHE. Y JenbHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIeHuUs.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

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.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuyd  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSYKEHHOCTH TOJS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DJIeKTPOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa J1sl y4acTKa [EMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX dekTpruueckux menei. [Ipasuina Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM (3aMKHYTOM) DJIGKTPUYECKOM I1enmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesa u3MepeHus aminepMmerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI 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
temmnepatypbl. CBEpXIIPOBOIUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbI 3JIeKTponu3a Papajes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENbHbIE TPUOOPHI, UPPOBas 1adopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIIWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUAKHE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHoCTh BO3/yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHJULUOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH 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 nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHru4eckue yCTpPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

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.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTHBHOCTHM B II€MU TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOM/I, 3aIllIUTa OT JICKTPU3ALMH TEJl TPU ABUKECHUU B MArHUTHOM I0JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOIHBIX KOJIEOAHMII HUTSAHOTO M MPY>KUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY IbI 3aTYXaIOMINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIKUX AIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunble u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakimsl.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI 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, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3yueHnne napaMeTpoB 3ByKOBOW BOJIHBL.

N3ydeHne pacnpocTpaHeHHs 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 MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoil ocu. IloctpoeHune wu300pakeHU TOUYKM M OTpe3Ka MpPSIMOH B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONITHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanuie cBOMCTB M300paxKeHUM B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO pacCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[TonydyeHue crekTpa U3ITy4eHUs CBETOAMOAA NMPHU NMOMOILIM TU(PaAKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

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.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 ororddexra. «Kpacnas rpanuma» Gororddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME 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 JIOKAJIM3alUuu JBWXKYyIeWcs d4actulbl. KopmoyckyisipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHUIO CTpOeHUsl aroMa. [lnmaHerapHas mozenb atoma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYXKJICHHOE U3JTyueHHe cBeTta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHo20 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Pa3zgen 8. JiieMeHTBI aCTPOHOMUHU M aCTPOPU3MKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIECKOIIbI, BHEaTMOC(hEpHass aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIM KJ1acc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue 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.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3aus (CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX UBMEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pa3feinax «YUYEHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonexynsipHasi pu3nMKa U TEPMOAUHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CIEUHATBHON TEOPUH OTHOCUTEIBHOCTHY, «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 HAay4YHOW KapTUHE MUpPA, 3HAYCHHUE ONMCATEIIbHOU,
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 IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHBIX GyHKUMNA. [Ipu3Haku 1OMOOMS TPEYroIbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUIIMHE, OINTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaguOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHbIﬁ armapar, BOJIOKOHHAA OIITHKA, COJIHCYHAsA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU ESATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMUMBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3NKOM W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
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
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHue OmbITa JNESITEIBHOCTH IKOJOTUYECKOW HAmpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYI0O M HCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE 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
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAMU JICSITEIBHOCTH IO TOJIYYECHHIO HOBOIO 3HAHUA, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJW3UpPOBAThH 3ajady,
BBIJIBUTATh TUINOTE3y €€ PpeIICHUs, HaXOIWTh apPryMEHThl JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITh MOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10T0 YjIeHa KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

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;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEICHHE B Pa3IUYHbIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTABUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKYM, TOCTOSHHO MOBBIIATH CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHl JIPYTUX IPU aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mocTHKEHUS JUYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPAMMBI T10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJILHBIM W3MEHEHUSIM W TPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHAE JAPYTHX, YYUTHIBATh €r0 TIPU OCYIICCTBICHHH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (DM3UKU B COBPEMEHHON HAay4HOU KapTHHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOjened (u3andeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u adCONIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB WU
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amumes Uit CKOPOCTH W TepeMeleHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCIIOBUSI paBHOBECHS TBEPJOrO Tejia), MPU OTOM HUCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpAHEHUs SHEPIMM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH JIxoyisi—JIeHna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPrus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh TOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4yacTKa LENU C IOCIEHOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHHE, MU(y3Hs, UCIIapeHHE,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIB30BAHHEM  IPSAMBIX  HU3MEPEHUM, IIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIICOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MUECKMMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHSTHh pa3jnyHble crocoObl paboThl ¢ MHpOpManKel (HU3NIEecKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH MojeNed (QU3MYEeCKUX Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKasl TMH3a, MOJIeJIeil aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIE TPOIECCHl W SBIICHHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddekra, mepBed W BTOpOM mocTynaTel bopa, mpuHLHUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATHUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA HUMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMpaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalM3a ¢ OOBACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHUMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpenoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3afaud, TpeOyrolue NpPUMEHEHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJBb30BAaHUU JOCTHIKEHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0 U OLIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENbCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO 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)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
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
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpiriecoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
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. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Htoro mo pazneny 5
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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.eds00.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
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Jlara
Ne Kontpo paxkTn uudposbie
Tema ypoka usyue
n/m Bcero  abHbIE yecKkue st o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypchl
1 ®dusnka — pyHIaMEeHTaIbHAS HayKa O IPUPOJIE 1 bubmiorexa HOK
yH K pHp https://m.edsoo.ru/1beef346
5 Hayunslii MeTO IO3HAHUS U METO/IbI UCCIIETOBAHNS 1 Bbu6mmotreka [JOK
(bU3HYECKUX SBICHUI https://m.edsoo.ru/3a7fde29
3 DKCIEPUMEHT U TEOPHS B MPOIIECCE MO3HAHUS TPUPOIBI. 1 bubnnoreka [JOK
HaGuroieHne u SKCIepUMEHT B (PU3HKE https://m.edsoo.ru/34c49931
bubnuoreka [{OK
4 Crioco0bl m3MepeHust GU3HIECKUX BEIIMINH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOComI0OTHAs M OTHOCUTEIbHAS TOTPEITHOCTH 1 bubnnorexa [JOK
U3MEepeHU PU3NYECKUX BEIUUNH https://m.edsoo.ru/7f18fda3
MopnenupoBanue B ¢pusuke. Ponb u mecto ¢husuku B
6 (opMHpPOBaHNN COBPEMEHHON HAY4YHOM KapTHHBI MUPA 1 bubamorexa LOK
PMHP . P i . P pa, https://m.edsoo.ru/eabbded1
B MIPAKTUUYECKOU JIEATEIbHOCTH JIIOIEU
Mexanunueckoe nBuxkeHue. Cucrema orcyera.
7 OTHOCUTENBHOCTh MEXAaHUUYECKOTO BHKEHHUS. [Ipsimas u 1 bubmorexa LOK
P https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKHU
Pannyc-BekTop MaTepHalbHON TOUKH, €r0 IPOEKIUU Ha
8 ocu xoopauHat. Tpaekropus. [lepememenne. CKOpocThb 1 bubmorexa [JOK
p P prit. 17ep ' p ’ https://m.edsoo.ru/30a108a5
WX mpoekuuu Ha OCHU KOOPINHAT
9 PaBHOMepHOE npsiMonuHeliHOe nBIKeHue. [ paduueckoe 1 bubnmnorexa [JOK

OIMMMCAHUEC PABHOMEPHOT'O HpHMOHHHeﬁHOFO JABUXCHUS

https://m.edso0.ru/89ba7190
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bubnunorexa LIOK

10 Ci10keHue IepeMeEIeHNI U CKOpocTeli. Pentenue 3amay
pemetit p a https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBrkeHre. MrHOBEHHAsI CKOPOCTb.
11 Vcekopenue. [IpsaMoanHeiHOE ABMKEHUE C TOCTOSIHHBIM buGnuorexa [IOK
petie. Lp a https://m.edso0.ru/ag9549a7
YCKOpPEHUEM
12 I'paduueckoe onrcanue MPsIMOIMHEHHOTO IBUKEHUS C Bu6muoteka [JOK
MTOCTOSIHHBIM YCKOPEHUEM https://m.edso00.ru/b7560bbf
CBoOogHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHMS.
13 3aBUCUMOCTEH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT bubnnorexa [JOK
P ’ p » YCKOP https://m.edso00.ru/f738109c
BpPEMEHU U UX rpaduKu
14 JIBrkeHHE Tena, OPOIISHHOTO O] YIJIOM K TOPU30HT bubmmorexa [JOK
- OP AT p y https://m.edso0.ru/71cbb4f5
KpuBonuneitnoe nuxenue. JBmKeHUE O OKPYKHOCTH.
15 VYrioBas u auHerHas ckopocTh. Ilepnox 1 yacrtora bubnnorexa [JOK
p - epuon ) https://m.edso00.ru/33196fbe
lentpocTpemMuTenbHOE U TIOJHOE YCKOPEHUE
bu6nmorexa LIOK
16 Kourponsuas padora o teme "Kunemaruka'
p p https://m.edsoo.ru/1242f32e
[lepBeIif 3akon HetoToHa. MHEpLMaibHBIE CUCTEMBI
17 orcuéta. [IpnmHaiun otHocuTensHOoCTH I anuies Bubmiorexa IOK
-yt i ' https://m.edsoo.ru/5a9e4a64
HeunepunanbHbie CUCTEMBI OTCUETA
18 Cuia. PaBHonelicTByIO1IasA cuia. Bropoit 3akoH bubmuoreka [JOK
Hrrotona. Macca https://m.edsoo0.ru/141d3837
bu6mmoreka IIOK
19 BzaumonaerictBue Tein. Tpernnt 3akoH HeroToHa
a p https://m.edsoo.ru/57dba505
20 [TpuHnun cyneprio3unuu cwil. Pemenne 3aia4 Ha bu6muoreka [JOK
IIpUMEHEHNE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
21 3aK0H BCEMUPHOTO TATOTCHUSI. DKBUBAJICHTHOCTh bubnmnorexa [JOK

rPaBUTALMOHHON U HHEPTHON MacCChI

https://m.edsoo.ru/9aba2b0a
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bubnunorexa LIOK

22 C 0
WA TSDKECTH U YCKOpEHHe CBOOOIHOrO MaieHus https://m.edsoo.ru/22757£26
JIBr>keHNe HeOECHBIX TeNl U MX UCKYCCTBEHHBIX
23 cnyTHHKOB. [lepBas kocMuyeckast CKOpOCTb. 3aKOHBI bromorexa LIOK
yr - eP p ’ https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 C .3 I'yka. B
{1713 YIPYrOCTH. JAKOH 1 yia. bec tend https://m.edsoo.ru/0ae2cd84
Cuna tpenus. Ilpupona u Bunbl cun Tpenus. /IBrmxenue bub6nmoreka [IOK
25 B KUJIKOCTH U T'a3€ C YYETOM CHJIbI COIPOTUBIICHUS https://m.edsoo.ru/1fa86499
cpebl https://m.eds00.ru/2ch29676
26 Hasnenue. 'mapocratuueckoe napnenue. Cuia bu6mmoteka [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
bubnuoreka [{OK
AbcomotHo TBepaoe Teino. [loctynarenbHoe u
21 BpalllaTeIbHOE ABM)KEHNE TBEPIOTO Teja bubmorexa LIOK
pail A P https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbI OTHOCHUTEIILHO OCH BpamieHus. [lie4qo bubnnorexa [JOK
CHJIBI https://m.eds00.ru/653d3459
CrnoxeHue cuil, IpUJIOKEHHBIX K TBEpAOMY Telly. LleHTp
29 TSDKECTH Teja. Y CIIOBUS PaBHOBECHS TBEPAOIO TeJla bubmmorexa LIOK
’ P PA ' https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
bu6nmorexa LIOK
30 P
cHicHie sazat https://m.edsoo.ru/dclcaacO
31 Konrtponsnas padora no reme "unamuka. Ctatuka bubmuoreka [IOK
TBepaoro rena'" https://m.edso00.ru/9f5a574c
NMItynbsC MaTepHaIbHONW TOYKH, CUCTEMBI
39 MaTepHaJbHBIX TOYEK. LIeHTp Macc cucTeMbl bu6muoreka [JOK

MaTCpHUAJIbHBIX TOYCK. TeopeMa O IBUKCHHUH LICHTPA
mMacc

https://m.edsoo.ru/4bb8294b
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WMiynbe cuiibl 1 USMEHEHHME HUMITYJIbCA TeA. 3aKOH

bubnunoreka LIOK

33
COXpaHEHUs UMITyJIbca. PeakTHBHOE ABUKEHHE https://m.edsoo.ru/13f0a221
MoOMEHT uMIysibca MaT€PUAIIBHON TOYKH.
34 [IpencraBneHre 0 COXpaHEHUH MOMEHTA UMITYJIhCa B bubmmorexa [JOK
P P Y https://m.eds00.ru/d6532eh9
[EHTPATBHBIX MOJISIX
bub6nmoreka [IOK
35 Pemenue 3anau
A https://m.edsoo.ru/f7706d63
Pabora cuiibl Ha MaJIOM U Ha KOHEYHOM IE€pEeMEICHUH.
36 I'padmueckoe npepcraBneHue padoThl CUIbl. MOITHOCTH bubmmorexa [JOK
P P P ' https://m.eds00.ru/913974c7
CHJTBI
37 Kunernyeckas sneprus. Teopema 06 u3MeHEeHUH bubnnoreka [JOK
KMHETUYECKON YHEPIUU MaTepUaIbHOM TOUKHU https://m.edsoo.ru/9a5e2e74
[ToTeHIMANBHBIC U HEMOTECHITUATBHBIC CHIIBI.
38 [TorenuuanbHas sHeprus. Bropas kocmudeckas bubmorexa LIOK
priti. p https://m.edsoo.ru/554bafcc
CKOPOCTh
Tpetrbs kKocMuveckast CkopocTb. CBsi3b pabOTHI
39 HENOTECHIMAIBbHEIX CHJI C U3MEHEHNEM MEXaHUYECKOU bubmmoteka IIOK
HSHEPTUU CUCTEMBI TeJI. 3aKOH COXPaHEHUS https://m.edsoo.ru/f57b4e01
MEXaHUYECKOM dHEepTuu
40 VYrpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE bubnnorexa [JOK
beprynnum 1u1s uaeanbHON KUJIKOCTH https://m.edso00.ru/f30f43b6
41 KonrtponbHas padora no reme "3aKOHbI COXpaHEHHS B bubmuoreka [IOK
MeXaHHUKe" https://m.edsoo.ru/474e7cda
Pa3BuTue npeacraBieHuid 0 IpUPOJIE€ TETIOTHI.
42 Ocuosusle nonoxenus MKT. Iuddysus. bBpoyHosckoe bubnmorera LHOK
’ y3udl. bpoyH https://m.edsoo.ru/b0a4445f
JIBUKCHHE
43 Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPIBIX TEIL. bubnmnorexa [JOK

XapakTep ABUKEHUS U B3aUMOICHCTBUS YaCTHIL

https://m.edsoo.ru/c44d02e2
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BCIICCTBA

44 Macca u pazmepsl MosieKy (atomoB). KonmuectBo bubnmnoreka HOK
BeulecTBa. [locrossHHas ABoraapo https://m.edsoo.ru/c5b72ab7
bub6nmoreka [IOK
45 Temneparypa. TemnoBoe paBHoBecue. [llkana Lenbcus https://m.eds00.ru/0070d493
bu6nmorexa [IOK
46 Pemmterme 3272 https://m.edsoo.ru/1531aba5
bu6nmorexa [IOK
47 141 iras. I’
ACIDHBI Ta3. & a30BBIC SAROHE https://m.edsoo.ru/1deb2367
bubnunoreka LIOK
4 M - i .P
8 VYpasuenue Menneneesa-Knaneipona. Pemenue 3agau https://m.edsoo.ru/8d12c328
bubnunoreka LIOK
49 AOGcomoTHas Temnepatypa. 3akoH JlaiapToHa https://m.edsoo.ru/14e02d1f
50 N3omporieccel B neabHOM rase ¢ HOCTOSIHHBIM Bbu6moteka [JOK
KOJIMYECTBOM BEILIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacrapaeHne U30MPOILIECCOB: U30TEPMA, bubmuoteka [IOK
51
M30xX0pa, u300apa https://m.edsoo.ru/1344327b
bubnmorexa LIOK
52 MKT
Octoniioe ypasHetiite https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
P
53 CHICHHE Satat https://m.edso0.ru/10265a05
CBs13b a0COMIOTHON TeMIEpaTyphl TEPMOIMHAMHUECKOMN
94 CUCTEMBI CO CpeJIHEeN KHHEeTHYECKON dHeprueit https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIJIOBOTO JABMKCHHSI €€ YaCTHIT
55 O06o01IeHne U cucTeMaTU3alvs 3HaHU| TI0 TeMe bubnuotexa [JOK
"OcHoBbsl MKT" https://m.eds00.ru/09d12fd8
b K
56 KonTtponshas padora o teme "OcHosl MKT" noamorexa 1O

https://m.edsoo.ru/13adad59
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TepmoauHaMuueckasi cucTeMa. 3aJjaHrue BHEIIHUX
ycnoBui s T/ cuctembl. BHeliHue U BHYTpEeHHUE

bu6nunorexa LIOK

57 napametpsl. [lapamerpst T/ cuctemsl kak cpennue
P P P put 11 N ped https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
58 Hynepoe nauano tepmoanHamMuku. CaMOIIpOU3BOJIbHAS Bu6muotexa [JOK
penakcanusa T/l cucTemMbl K TEIJIOBOMY PAaBHOBECHIO https://m.edso00.ru/8ec512f0
59 Mojenp uIeaIbHOTO Ta3a B TEPMOJAMHAMUKE. Y CIIOBUS bubnmnoreka HOK
MIPUMEHUMOCTH 3TOM MOJEIU https://m.edsoo.ru/29355001
60 VpaBuenue MenneneeBa-KiamnelipoHa v BelpaxxeHue AJis bubmmoreka [JOK
BHYTPEHHEHN 3HEpruu https://m.edsoo.ru/bal178d0
BeIpaxkenue 111 BHyTpEHHENH SHEPTUHA OJHOATOMHOI'O
bubnunoreka LIOK
61 ueanpHoro raza. Kpasucraruueckue 1 HECTaTUYECKHE
https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
62 DneMeHTapHas paboTta B TepMoAnHamMuke. Beraucienue bubnnorexa [JOK
pabotsl o rpaduKy mpoiiecca Ha pPV-auarpamMme https://m.edsoo.ru/741d5738
63 Temnonepenaya Kak crnoco0 N3MEHEHUsI BHYTPEHHEH bubnnorexa [JOK
sHepruu T]/] cucremsbl 6€3 coBepIeHus: paboTh https://m.edso0.ru/3d734561
64 KoHnBekuus, TenaonpoBOAHOCTb, U3ITYUEHUE bubamorexa LOK
’ P > I https://m.edsoo.ru/157b54cd
KonuyecTtBo TemnoTel. TennoéMkocTs Tena. Y aenbHas u
65 MOJISIpHAsI TEINIOEMKOCTHU BEILIECTBA. Y I€IbHAs TEIJI0TA brbmmorexa [TOK
P ' https://m.edsoo.ru/7ba67355
CropaHus TOIUIMBA
66 Pacuér konuyecTBa TEMIOTHI NpU TEIUIONEPEIaye Bubmmorexa [IOK
P P https://m.edsoo.ru/1db5ad4e
[TonsiTue 06 aquabaruom nporuecce. [lepBrrit 3akoH bubnuotexa [JOK
67
TEPMOJUHAMUKU https://m.edsoo.ru/d8098824
68 KonudecTBo TemtoTs! 1 paboTa Kak MEpbl U3MEHEHUS bubnuotexa [JOK
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BHyTpeHHeM 3Hepruu T/1 cucremsl

https://m.edsoo.ru/b047alcd

BTOpOﬁ 3aKOH TCPMOJUHAMHKHU IJId PABHOBCCHBIX U

bu6nmorexa [IOK

69 €paBHOBEC oreccoB. HeoOpatumoc
HEPABHOBCECHDIX POt B paTUMoCTh https://m.edsoo.ru/c6f4f464
MPUPOJIHBIX MPOIECCOB
bub6nmoreka [IOK
70 IIpuHimne! gerctBud TemIoBbiX Malnd. KI1
pHHH A A https://m.edsoo.ru/2e945513
bub6nmoreka [IOK
71 Makcumansroe 3aadenune KITJ. Iukn Kapuao
A1 p https://m.edsoo.ru/fe3857b9
bubnunoreka LIOK
72 Pemenue 3amau
A https://m.edsoo.ru/b3efal8b
DKOIOrMY€eCKUE aCIIEKThI MCII0JIb30BaHUS TEIUIOBBIX
73 purarelied. TenoBoe 3arpsi3HEHUE OK aromen bubmorexa LOK
A ’ p PyKarotll https://m.edso0.ru/9867aaa7
cpenbl
bubmuoreka [IOK
74 Pemenue 3agag
A https://m.edso0.ru/c8c70432
75 O0001IeHre U CUCTEMAaTU3ALMS 3HAHUI 110 TEME bubnmorexa LIOK
"TepmoanHamuka. TennoBble MalIuHbI" https://m.edsoo.ru/28d62b3f
76 KonrtponsHas padora no reme "TepMouHamMuKa. bubmuoteka [IOK
TenmoBbie MaIuHb" https://m.edsoo.ru/1b6e26c5
77 [TapoobpazoBanue u konaeHcanus. Mcnapenue u bubmmnoreka HOK
KUTIEHHE. Y IeNbHas TelyioTa napooOpa3oBaHus https://m.eds00.ru/6f8e6777
Haceimennsie 1 HeHaCHIIICHHBIE Taphl. KauecTBeHHAs
3aBACUMOCTD IUIOTHOCTH M JIABJIEHUS HACKHIILIEHHOTO
78 rmapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTH OT 00BEMa bubmorexa LHOK
P PaTypeL, https://m.edsoo.ru/f5¢17d02
HACBIIICHHOTO TTapa. 3aBUCUMOCTh TEMIICPATYPBI
KUIEHUS OT JaBJIECHUS B )XUIKOCTH
79 BnaxxaocTs Bo3myxa. AGCONIIOTHAS M OTHOCUTEIbHAS bu6nunorexa LIOK

BJIA’)KHOCTbD

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

80 P
CHICHHE Saad https://m.edso00.ru/18e95ff3
81 TBépnoe teno. Kpucraminueckue u amopgHbie Tena. bubmmoreka [JOK
AHU30TPONHUS CBONCTB KPUCTATIIOB https://m.edso0.ru/20a88a03
82 [InaBnenue u xpucraumsanus. Y qesbHas TeIoTa bubnuoreka [JOK
raBiaeHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
83 Hedopmaruu TBEpAOTO Tena. PacTskeHue u cxaTue. bubnmnoreka HOK
Cnur. Moayns FOnra. [penen ynpyrux nedopmaruii https://m.edsoo.ru/dalaab10
84 TenioBo€ pacuIupeHne KUAKOCTEH U TBEPBIX TEI. bubmmoreka [JOK
AHrapMOHHM3M TEIIOBBIX KOJICOAHMI YaCTHII BEIIECTBA https://m.edsoo.ru/7ba5edf2
bubnunoreka LIOK
85 [Ipeo6
peoOpa3oBaHue SHEPTUU B (a30BBIX IIEPEX0/ax https://m.edsoo.ru/97a0672f
bubnunoreka LIOK
86 0
¥papHetiiie TeM10B0ro banatica https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK
87 P
cHicHie sanat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHUE. KanuuisipHble SIBIICHUS.
88 JlaBneHue noja UCKpPUBJIEHHON MTOBEPXHOCTHIO brbmmorexa LIOK
A MCKD P https://m.edsoo.ru/b42f1f97
x)uakoctu. @opmyiia Jlannaca
O00011eHne 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME
89 "ArperatHble cocTosiHus BemecTBa. da3oBbie bubmorexa LOK
P | B ' https://m.eds00.ru/0b52575¢
epexobl
90 KonTposabHas pabota o Teme "ArperatHble COCTOSHUS bubmuoreka [IOK
BemiecTBa. PazoBbie nepexoab” https://m.edsoo.ru/7dc2a739
DneKTpu3anus Tel U e€ MposiBICHUsA. DIEeKTPUUECKUM
91 3apsia. JIBa Buja anekTpudeckux 3apsaoB. [IpoBogHuku bubmmorexa [JOK
AL A P PAAOB. Liponon ’ https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
92 DJIeMEHTapHBIN 3JIEKTPUYECKUM 3apsia. 3aKOH bubnmnoreka [JOK
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COXPAaHCHUA SJICKTPUICCKOTO 3apsaia

https://m.edsoo.ru/f49afd24

93 B3aumoneiictBue 3apsanoB. ToueuHbie 3aps/ibl. 3aKOH bubmuorexa [IOK
Kynona https://m.edsoo.ru/445b7746
bub6nmoreka [IOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onektpuueckoe nose. Ero nefictBrue Ha 3leKTpUiYecKue bubnmoreka [JOK
95
3apssl https://m.edsoo.ru/05c6bfal
Hanpspx€aaocTts anekrpuyeckoro nois. [IpoOHbIit
96 3apsia. JInHUM HAPSHKEHHOCTH SJICKTPHYECKOTO TIOJIS bubmmorexa LIOK
DAL p p ' https://m.edso0o.ru/3dac6957
OaHOPOAHOE AIEKTPUIECKOE TT0JIe
97 [ToTeHIMaIbHOCTh JIEKTPOCTATHICCKOTO TOJIS. bubnnorexa [JOK
Pa3zHoCTh MOTEHIIMANIOB U HAMPSIKEHUE https://m.edsoo.ru/80021447
08 [TorenuuanpHas sHEpTHs 3apsiia B JIEKTPOCTATHIECKOM bubmmorexa [JOK
nose. [ToTeHuuan 3MeKTpoCTaTUYECKOro MOJIst https://m.edsoo.ru/af5fa389
99 CBs13b HANPSHKEHHOCTH TIOJISI U PA3HOCTH MTOTEHITUAIOB bubnnorexa [JOK
JUISL BJIEKTPOCTATHYECKOTO MOJIS https://m.edsoo.ru/df7a6838
100 [TpuHIUN Cyneprno3uIuu JIEKTPUIECKUX MO bubmmorexa LIOK
pHi yrep H p https://m.edsoo.ru/Ocfe4a6c
bu6nmorexa LIOK
101 P
CHicHie sazat https://m.edso0.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [Tone paBHOMEpHO bubnmnorexa [JOK
3apsKeHHOU cepbl https://m.edsoo.ru/b297b5c3
103 [Tone paBHOMEpPHO 3apsKEHHOTO 10 00BEMY mapa. [lone bu6muoreka [JOK
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM TIIOCKOCTH https://m.edsoo.ru/f7a665ee
104 IIpOBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE bubmuoreka [IOK
paBHOBECHSI 3aps0B https://m.edso00.ru/32405eab
105 JM3EeKTPUKH U NOJYITPOBOJHUKH B bubnuorexa [JOK
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SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo0.ru/060ebab5

Konaencarop. 21eKkTpo€MKOCTb KOHAEHCATOPA. bubnmnoreka HOK
106 n
DneKTPOEMKOCTh IIOCKOT0 KOHJIEHCAaTOpa https://m.eds00.ru/845b4f73
107 [TapamensHOE COeTMHEHUE KOHICHCATOPOB bubmorexa LOK
P A A P https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarensHOE COCTMHEHNE KOHICHCATOPOB bubmmorexa [JOK
A A A P https://m.edsoo.ru/1e992920
109 DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa bubmmorexa LJOK
P P A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
11 JIBukeHue 3apsyKEHHON YaCTUIBI B OTHOPOJHOM bubnmnorexa [JOK
3JIEKTPUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME bubnmorexa LIOK
"DnexkTpuueckoe mosie" https://m.edsoo.ru/5752603f
bubnmorexa LIOK
114 K " "
OHTpOJIbHAS paboTa Mo TeMe "DIEeKTPUIEeCcKOoe MmoJie https://m.edsoo.ru/cefed0eg
115 Cuia Toka. [TocTOsIHHBIN TOK. Y CIOBHS CYIIECTBOBAHMS bubnnorexa [JOK
IIOCTOSIHHOT'O AJIEKTPUYECKOT0 TOKA https://m.edso0.ru/233311b5
bubmmoreka IIOK
116 151 .H
crowmikit Toka. Hanpsikere n 3/1C https://m.edsoo.ru/0839a115
117 3akon OMa JJid yyacTKa Henu. DIEKTPUIECcKoe bubnuotexa [JOK
COIIPOTUBIICHHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTH COTIPOTUBIICHHUS OJHOPOTHOTO
but6mmoreka [IOK
118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA/IHA IMOMEPEYHOTrO

CCUCHUA

https://m.edsoo.ru/95fcdf51
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bubnunorexa LIOK

119 Y aenpHOE COMPOTUBIICHHE BellecTBa. Pemienne 3aqa4a https://m.edsoo.ru/437f8300
[TocnenoBarenbHOE, MapAJIECIBLHOE, CMEIIAHHOE bubnunorexa LIOK
120
COEJIMHEHUE TTPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBiIEHHBIX AnekTpuueckux uemnei. [Ipasuna bubnmnoreka HOK
Kupxroda https://m.edsoo.ru/1794cf37
bub6nmoreka [IOK
122 Pemenne 3axa- https://m.edso0.ru/3881b469
bubnunoreka LIOK
12 P . —
3 aboTa AIEKTPUYECKOro Toka. 3akoH Jxoyns —Jlenma https://m.eds00.ru/a3605¢5c
bubnunoreka LIOK
124 P
CHicHHe sazat https://m.eds00.ru/6761bfOf
125 MOoIIHOCTb 3JEKTPUUYECKOT0 TOKA. TerioBast MOLIHOCTb, Bbu6motreka [JOK
BBIZICIIIEMAas Ha PE3UCTOpe https://m.edso0.ru/99750a6f
bubnuoreka [{OK
12 P
6 CHICHHE 33/t https://m.edsoo.ru/eb72fc24
bubmmoreka IIOK
127
O/1C u BHyTpeHHEE CONPOTUBIEHHE HCTOUHUKA TOKA https://m.eds0o.ru/72d453af
128 3akon OMa JJ1 MOJTHOM (3aMKHYTOM ) SJIEKTPUIECKOM bubmuoreka [IOK
enu https://m.edsoo.ru/221f40fb
bubnmorexa LIOK
12 P
o CHicHie sazat https://m.eds00.ru/3580b679
bubmmoteka IIOK
1 M
30 OHIHOCTL HCTORHIIKA Toka https://m.edsoo.ru/a0ae51d8
but6mmorekxa [IOK
131 Koporioe sampikarne https://m.eds00.ru/546f5632
132 Konpnencarop B ienu nocTostHHOTO TOKa bubmmoreka LTOK

https://m.edso00.ru/35368f3e



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e

bubnunorexa LIOK

133 Pemerme a/i2 https://m.edsoo.ru/4410cef0
134 Pemenue 3anad no treme "[10CTOAHHBIN 2JIEKTPUUECKUI bubnunorexa LIOK
TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "[10CTOSIHHBIN 3TEKTPUUYECKUN bubnmnoreka HOK
TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amad no teme "[10CTOAHHBIN 2JIEKTPUUECKUI bubmuorexa [IOK
TOK" https://m.edsoo.ru/eb5d4687
137 0O0001menue I:I CI/ICTeMaTI/ISaLII:I}I 3HAHUH 110 TEME bubnunoreka LIOK
"[ToCcTOAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/bfd7a050
138 KonTtponsnast padora o Teme "[locTostHHBIH bubnuoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edso00.ru/1885ddf1
139 DneKTpuuecKas MPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. bubnnoreka [JOK
DIIeKTpUUYECKH TOK B MeTaiiax. CBepXIIpOBOIUMOCTh https://m.edsoo.ru/da794295
140 DJIEKTPUUYECKHI TOK B pacTBOpax M paciuiaBax bubmmorexa [JOK
JNEKTPOIUTOB. 3akoHbI Dapanes 1 JIEKTPOoIn3a https://m.edsoo.ru/4b423491
. bubmuoreka [JOK
141 DnexkTpuueckui Tok B razax. [lnazma https://m.e dsoi_.[ru 192492576
142 DneKTpu4ecKkuil TOK B Bakyyme. BakyymHbie mpuGopsl Egg?;ﬁf;;gﬁgla 160
143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX bubamorexa LOK
https://m.edsoo.ru/ab61c660
bubnnorexa [JOK
144 [TonynpoBoAHUKOBBIE TPUOOPHI https://m.edsol_.[ru/83622200
®uznyeckuil NpakTUKyM 1o TeMe "M3mepeHue cuibl
145 TOKA U HAIPSKEHUS B LIETIH MOCTOSTHHOTO TOKa IpH bubmmoreka [JOK

MIOMOIIM aHAJOTOBBIX M HU(PPOBBIX U3MEPUTEIHHBIX
npuOopoB" uiaK "3HaAKOMCTBO C IUPPOBOI

https://m.edso0.ru/5643ea56
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naboparopueii o pusuke. [Ipumepsr n3mepeHus
(U3UYECKUX BEIMYMH MTPH TTOMOITH KOMITBIOTEPHBIX
NAaTYUKOB"

®uznyeckuil npakTukyM o teme "M3ydyenue

146 HEPAaBHOMEPHOTO JBHXKEHUS C LIEJIBIO ONPENAECIEHUS bubmmorexa [JOK
N " https://m.edsoo.ru/f6292f5f
MI'HOBEHHOI CKOpOCTH
dusznyeckuil mpakTukyM 1o teme "M3mepenue
YCKOpPEHUS IPU MPSIMOJIUHENHOM PaBHOYCKOPEHHOM
. " bubnuoreka [IOK
147 JIBIDKEHHUH 110 HAKJIOHHOU INIOCKOCTH" MU
| https://m.eds00.ru/6960b6ef
HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBHKCHUU"
®dusnueckuil npakTukyM 1o teme "M3mepenue
148 CKOpe CBOOOJHOrO najsieHus" "U3yuenue bubmrorexa LIOK
KOpEHMsI CBOOOTHOTO MajieHus" niu HU
YEROP v | https://m.edsoo.ru/d1ea2402
JBUKEHUS T€Ja, OPOILIEHHOTO TOPU30HTAIBHO
dusnueckuil npakTUKyM 1o Teme "M3ydeHne 1BUKeHUs
149 T€Ja M0 OKPYKHOCTH € IOCTOSTHHOM 110 MOZYJIIO bubmuoreka [IOK
ckopocThio" uiu "MccnenoBanue 3aBUCMMOCTH IEPUO/IA https://m.edsoo.ru/bcf53514
oOpallleHns KOHUYECKOr0o MasiTHUKA OT €ro napamerpos”
®duznyeckuil NpakTukyM 1o teme "M3mepenune
PaBHOAEUCTBYIOIIEH CHIIBI IPH IBUKEHUU OpycKa 110
150 HaKJIOHHOM miiockoctu" uiu "lIpoBepka runoressl o bubnnorexa [JOK
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHHUS OpycKa 1o https://m.edsoo.ru/0b34db84
HAKJIOHHOM IJIOCKOCTH Ha 33/1aHHOE PACCTOSIHUE OT €ro
Macchr"
®uznueckuil npakTukyM no reme "Hcecnenosanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE
\ bubnunorexa LIOK
151 ¥ pe3nHOBOM oOpasiie, OT ux aedopmaruu' win

"3y4ueHHe IBUKCHHS CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 IErKuid 010K"

https://m.edsoo.ru/b55b81al
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153

154

®uznyeckuil npakTukyM 1o teme "M3mepenue
Kod(duIMeHTa TPEHUS 110 BEIUYUHE YTIIOBOTO
koaddurmenta 3apucumoctr Frp(N)" wim
"UccnenoBanue ABMKEHUS OpyCKa 10 HAKJIIOHHOM
IJIOCKOCTH C NEPEMEHHBIM KO3 PUIIMeHTOM TpeHus"
wiu "M3ydeHune ABMKEHNUS Ipy3a Ha Bally ¢ TpeHHEM"

®dusnyeckuil mpakTukyM mno teme "MccnenoBanue
YCIIOBUI paBHOBECHS TBEPIOTO Tela, UMEIOILEr0 OCh
BpanieHus" win "KoHcTpynpoBaHuEe KPOHIITEHHOB U
pacuér cuit ynpyroctu" win "M3yuenue ycToiuuBOCTH
TBEPJIOTO TeJIa, UMEIOIIETO TIONIaAb OMOpPHI"

®dusnueckuil NpakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla 0 TOpMO3HOMY nyTu'" win "H3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIETTH DJIEKTPOMOOHIIS U
MOIITHOCTH CUJibl TATH" WK "CpaBHEHUE U3MEHEHUS
MMITYJIbCA TeJla C UMITYJIbCOM CHJIBI" MITH
"UccnenoBanue coxpaHeHUs UMITYJIbCA TIPU YIPYTOM
B3aumozeiicTBun" wiu "M3MepeHne KUHETHYeCKOM
SHEPruM Teja M0 TOPMO3HOMY ITyTH"

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

bubnunoreka LIOK
https://m.edsoo.ru/4a04f4f7

bubnuoreka [{OK
https://m.edsoo.ru/856fh28e

155

@uznyeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMUYECKOTO TMpoliecca (PEKOMEH10BaHO
UCIONIb30BaHue udpoBoi taboparopun)" umm
"N3yuyenue nzoxopHoro npouecca" wim "M3ydenue
n3obapHoro npouecca” unu "[IpoBepka ypaBHeHUs
cocrosiHusA"

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

156

®usnueckuil NpakTukyM 1o teme "M3mepenue
yaenbHOHU TertoéMkocTu win "MccnenoBanue
mpoiiecca ocTeiBaHus BemecTsa" win "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHne B3auMoCBI3H

bubnunorexa LIOK
https://m.edsoo.ru/2f2faa61
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SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOACHCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

®uznyeckuil npakTukyM 1o teme "M3yduenue
3aKOHOMEPHOCTEN HCTIapeHUsl JKUIKOCTEN" i
"N3mepeHue yAeabHOM TEII0ThI IJIaBICHUs Jbaa" Win

" . " bubnuorexa [JOK
157 M3ydeHne cBONMCTB HACBIIEHHBIX 1apOB" WU
" . https://m.edso00.ru/6b1a23b5
N3mepenune abCoIIOTHOM BIAXKHOCTH BO3yXa U OLICHKA
Macchl apoB B noMenieHuu". Mzmepenue
K03 pULIMEHTa TOBEPXHOCTHOIO HATSKEHUS
®uznyeckuil npakTukyM no teme "Habmonenue
IIPEBPALEHHs] SHEPTUU 3aPsHKEHHOT0 KOHJIEHCAaTopa B
SHEPIHIo u3iyuyeHus ceeronuona” uinum "M3yuenue
158 [IPOTEKAHUS TOKA B LIEIH, ColepKalleil Kouaescarop” buGnuorexa [IOK
P | ’ b P https://m.edsoo.ru/ec424377
win "Pacnpenenenue pa3sHOCTH MOTEHIUAIOB
(HampspKeHMsT) IpU MOCJIEA0BAaTEIbHOM COSAMHEHUN
KOHJIEHCAaTOpoB"
®uznueckuil npakTukyM no teme "Hcecnenosanue
CMEIIaHHOTO COEANHEHUs pe3ncTopoB” uin "H3Mepenue
159 TNEIHHOTO CONPOTUBIECHUS MIPOBOIHUKOB' MU bubnmorexa [JOK
,},I b P https://m.eds00.ru/2b179d98
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsl JIAMIThl HaKaTuBaHUs "
dusnueckuil npakTukyM o teme "Habmonenue
anekTponu3a" win "M3mepeHnne 3apsaaa OAHOBAaJIEHTHOIO
160 rnoHa" i "HccnenoBanue 3aBUCUMOCTH bubnnorexa [JOK
" https://m.eds00.ru/64b6e901
COIPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI" UIH
"CHsTHE BONBT-AMIIEPHON XapaKTEPUCTUKU quoaa"”
161 PesepBHblit ypok. O0001IEHNE U CUCTEMaTH3AIHS bu6muoreka [JOK
3HaHui 1o reMe "Kunemaruka" https://m.edsoo.ru/ed017d93
162 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alNs bu6muoreka [JOK
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3HaHu# no teme "Jlunamuka"

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

163 PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3AIINS 1 bubnmnoreka HOK
3HaHui 1o TeMe "Craruka TBepAoro rena" https://m.edsoo.ru/0f9752ac
164 PesepBHbIii ypok. O600111€HNE U CHCTeMaTU3alus 1 bubmmoreka [JOK
3HaHUU 1O TeMe "3aKOHbI COXpAaHEHHS B MEXaHUKE" https://m.edso0.ru/6c0df9cc
PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS
165 3HaHU# 110 TeMe "OCHOBBI MOJICKYJIIPHOKMHETUYECKOM 1 bubmmorexa [JOK
! P https://m.eds00.ru/de148976
Teopuu
166 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 bubnuorexa [IOK
3HaHu# 1o teme "Tepmonuuamuka. TernoBbie MaTUHBL" https://m.edsoo.ru/Obcc77cl
PesepBHblit ypok. O60011I€eHNE U CHCTEMAaTU3alHS
167 3HaHMI 10 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA 1 bubmmorexa [IOK
"p B ' https://m.edso00.ru/59ca5c91
®Da30BbIC IEPEXOIbI
PeseprHblii ypok. O000IIEHNE 1 CUCTEMATH3AIHSA Bbu6mmotreka [JOK
168 . 1
3HaHUH N0 TeMe "DnekTpuyeckoe nose" https://m.edso0.ru/f2381c0c
169 PesepBHblil ypok. O600111€HNE U CUCTEMAaTU3alINs 1 bubmuoreka [IOK
3HaHu# 10 TeMe "TIoCTOSIHHBIN PIEKTPUIECKUNA TOK" https://m.edsoo.ru/3cae6dal
170 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIH 1 bubmuoreka [IOK
3HaHMUU 110 TeMe "TOKM B pa3InyHbIX cpepax” https://m.edsoo.ru/cc7681d4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoumnuectBo yacos 1 DJIeKTPOHHbIE
ara
Ne Kontpo paxkTn uudposbie
Tema ypoka usyue
n/m Bcero  JbHBIC yeckue st o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypcnl
B3aumMoeiicTBre MOCTOSIHHBIX MarHUTOB U
1 MPOBOJHUKOB ¢ TOKOM. MaruuTtHoe nosie. ['unoresa 1 bubmorexa HOK
POBOA ' ' https://m.eds00.ru/487a8593
Awmnepa
Bekrop MmaruutHOM uHAYyKUMH. [TpuHIMD
2 cyre rrl)osu 14078 MaI‘HI/ITfIZD:I noneﬁp .HI/I:HI/II/I MarHUTHOM 1 bubmorexa [JOK
yrep t ' https://m.edsoo.ru/4clabcch
WHIYKIIUU
bubnuoreka [{OK
M . 1
3 arHUTHOE I10JI€ IPOBOJAHMKA C TOKOM. OmbIT Dpcreaa https://m.edsoo.ru/d35d5262
bubnuoreka [{OK
4 Cuna A & 1
I3 AAMIIEPa, €€ HATIPABICHIC 1 MOAYI® https://m.edsoo.ru/26d9c5ba
bu6mmoreka IIOK
5) P 1
CHICHHE sajad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DNeKTPOU3MEPUTENHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
7 Cuna JlopeHua, e€ HanpaBieHHe U MOAYJIb. [IBUxkeHne 1 bubnnorexa [JOK
3aps’KEHHOM YacCTHUIBI B OJHOPOAHOM MAarHUTHOM I10JI€ https://m.edsoo.ru/c97afaal
bu6nmorexa LIOK
8 P 1
cricme safat https://m.eds00.ru/504e98c7
bubnunorexa LIOK
9 P JI 1
abora cuutet Jloperua https://m.edsoo.ru/d518be4b
10 Pemienue 3anau 1 Bubmorexa IOK

https://m.eds00.ru/93617bd9
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11 MarnuTHoe nojue B Beuiectse. PeppoMarHeTUKH, rapa- bubnmoreka [JOK
U IUaMarHeTUKU https://m.edso0.ru/30ff9608
12 OcHoBHbIE cBOIiCcTBa (heppoMaruneTukoB. [Ipumenenue bubnmnoreka HOK
(dbeppoMarHeTuKoB https://m.eds00.ru/0b58190a
" " bubmmnorexa LIOK
13 Pemenue 3agau no reme "MarautHoe nosne https://m.eds00.ru/5b55¢307
" " bubmmorexa LIOK
14 Pemenue 3agau no reme "MarautHoe nosne https://m.edsoo.ru/41c4ae8a
15 SIBnenue anekTpoMarHuTHOM HHAYKIMH. [loToK bubnuoreka [IOK
BEKTOpPa MarHUTHOW MHAYKIUH https://m.edsoo.ru/b3efalcl
bubmuoreka [IOK
16
OAC nunyKuMn https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHOM HH, un Dapajest bubmmorexa LIOK
P AYKH past https://m.edsoo.ru/a6dec188
bubnuoreka [{OK
1 B .T O
8 UxXpeBoe deKkTpuyeckoe noie. Toku Dyko https://m.edsoo.ru/15abe140
bubmmoreka IIOK
1
o DAL HEAYKUHH B ABIKYIHXCA TPOBOHAKAX https://m.edso0.ru/0235cc02
bubmmoreka IIOK
20 P
CHICHHE sa1at https://m.edsoo.ru/4dfda618
bubmmoteka IIOK
21 I1 JI
PaBiiIo JieHia https://m.edsoo.ru/bbc22726
99 WNupyktuBHOCT. KaTylika MHAYKTUBHOCTH B LIETIH bubmmnoreka HOK
IMOCTOSIHHOTO TOKA https://m.edsoo.ru/621eae9d
but6mmorekxa [IOK
23 Asnenue camonnaykuuu. C caMouHyKIIMU https://m.eds00.ru/7ee60ca8
24 DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM. bu6muoreka [JOK

DNEeKTPOMArHUTHOE T0JIe

https://m.edsoo.ru/b3cOad1l
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bubnunorexa LIOK

25 Pemenne sanas https://m.eds00.ru/88f69d2b
26 O06o001eHre u cucTeMaTr3aIis 3HaHUH 110 TeEMe bubnuorexa [{OK
"OnexkTpoguHamMuka" https://m.eds00.ru/76484025
" " bubmmoreka [JOK
27 KontponbHas padoTa nmo Teme "IIEKTpoIMHAMHUKA https://m.edsoo.ru/8ac09b98
28 KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMUS. bubnunoreka LIOK
I"apmonunueckue xkonebaHus https://m.edsoo.ru/7c1db385
29 Kunemaruyeckoe v TMHAMHUYECKOE ONIMCaHNE bubnuoreka [{OK
KOJIEOATENIBHBIX IBKEHUI https://m.edsoo.ru/87ce9498
DHepreTUYeCcKoe onrcanue. BeIBO TMHAMUYECKOTO
30 OTHMCaHUs TAPMOHUYECKHUX KOJCOAHUH U3 UX bubmmorexa [JOK
https://m.edsoo.ru/e3c99692
AHEPTEeTUYECKOT0 U KHHEMATHYECKOTO OTTUCAHUS
. bubnnorexa [JOK
31 AMIIHTY A 1 pasa Konebanmi https://m.edsoo.ru/7a0c439a
Ilepuon n yacrora kosnebanuit. [lepuoa manbix
39 CBOOOJTHBIX KOJICOAHUH MaTEMaTHYECKOTO MasSTHHKA. bubnmoreka [JOK
ITepuon cBOOOIHBIX KOIEOaHUN TPY>KUHHOTO https://m.edsoo.ru/e0399319
MasTHHKA
33 3aryxaromue konedanus. BeiHyX1eHHBIE KOJe0aHusl. bubmmnoreka HOK
Pe3onanc https://m.edso0.ru/72e93d09
bubmmoteka IIOK
34 ABrokonebanis https://m.edsoo.ru/6add2644
but6mmorekxa [IOK
35 Pemrenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 VYpok-koupepenius "MexaHn4uecKkrue KojaeOaHus B bubnmnorexa [JOK

MY3bIKaJIbHBIX HHCTpYMEHTax"

https://m.edso0.ru/8ef587be
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37 O06o001IeHre U CUCTEMAaTU3allisl 3HAHUH 110 TEME bubnuorexa [{OK
"Mexanuueckue konedaHus" https://m.edsoo.ru/eb84182f
38 DnexTpoMarHuTHeIe Koniebanus. KonebaTenbHbIi bubnmnoreka HOK
KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILUIUTYABI 3apsia
39 KOHp eicaTo a ¢ aMIUTUTY101 CI/IJ'IBIy :II“[OKa 1:) " bubmmorexa [JOK
A P a https://m.edso00.ru/093f9afl
KoJ1e0aTeIbHOM KOHTYpE
3aKOH COXpaHEHUsl SHEPTUH B HJI€AJIbHOM bubmmoreka [JOK
40
KoJ1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
41 3aryxaroIue IeKTPOMArHuTHBIC KOIeOaHusl. bubnnoreka [JOK
BoiHyX1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUs https://m.edso00.ru/5e668619
42 [Tepemennsbiii TOK. Pe3ucTop u KOHAEHCATOP B LEMH bubanorexa [JOK
MEePEMEHHOT0 TOKa https://m.eds00.ru/84836152
43 Karymika vHIyKTUBHOCTH B LIENU MIEPEMEHHOTO TOKa bubmmorexa LIOK
ym AV t P https://m.edsoo.ru/cfa307af
3axoH OMa I SIEKTPUYECKON LIENN IEPEMEHHOTO bubmmnoreka HOK
44
TOKa https://m.edsoo.ru/8bae38e6
45 MoOIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJTHOE U bubmuoreka [IOK
JICHCTBYIOIIEE 3HAYEHNUE CHIIBI TOKA U HAITPSKEHUS https://m.edsoo.ru/lcac6c4c
46 Pe3oHaHC B 25IeKTpUYeCKOH TeTH bubmmorexa [JOK
P t https://m.edsoo.ru/087506df
bubmmoteka IIOK
47 Pemenne 3ana
HHCHHE St https://m.edso0o.ru/a16836a4
48 Nneanwsusiif Tpancdopmarop. [IpousBoacTso, bubmmoreka [JOK
nepenavya v NoTpedeHue MEeKTPUIECKO SIHEPTHH https://m.edsoo.ru/f97418ae
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
P PHTIP 8 bubmuorexa [{OK
49 anekTpodHepruu. KynbTrypa ucnoab30BaHus

3JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HU

https://m.edsoo.ru/a6f74d93
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bubnunorexa LIOK

>0 Peuterne sazat https://m.edsoo.ru/ee6677ed
bubmuorexa [JOK
>1 Peuterre sazat https://m.edSO(I)l.ru/7cab59f8
59 O06001eHre U cucTeMaTr3aIs 3HaHUH 110 TeEME bubnuorexa [{OK
"DJIeKTpOMarHuTHEIE KoeOanus " https://m.edsoo.ru/401024a9
53 MexaHu4ecKue BOJIHBI. XapaKTePUCTUKHI bubnmoreka [JOK
MEXAHUYECKHUX BOJIH https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubmmoreka [JOK
o> 3BYK. XapaKTCpHCTHIH 3ByKa https://m.edso:)_.lru/138b6f09
56 Wudpassyk u ynerpassyk. LllymoBoe 3arps3nenue Bbu6motreka [JOK
OKpY>Karollen cpeibl https://m.edso0.ru/7380038f
bubnnorexa [JOK
> Petmcrte saza https://m.edsocL).Iru/cfd918bf
58 DOneKTpoMarHuTHbIC BOJIHBL. U3mydeHue bubnnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MeKTPOMarHuTHBIX BoJH. CBOMCTBa bubnnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [Ikana s3neKTpoOMarHuTHEIX BOJH. [IpuMenenune bubmuoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY https://m.edsoo.ru/49be1fe
[TpuHIMITBI paTUOCBSI3U U TEICBUICHHUS.
61 let)ﬂnolfmmur;lsf QHCKTpOMaFHI/ITHJ(I)e 3arpsi3HEHUE bubmmorexa LIOK
oKpysKatomeit Cpes https://m.eds00.ru/9f96f1f8
62 KonTtpomnsHas pabora o teme "Konebanust u BomHBI" Eg;i?;;?:g;gg}jﬁ 98520
63 CBeT. 3aKOH MIPSMOJMHEHHOTO PACIIPOCTPAHECHHS bubmmoreka [JOK



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0

CBCTa

https://m.edso00.ru/f9566406

64 Pemienue 3aga4 Ha NpUMEHEHHUE 3aKOHA bubnmnoreka HOK
MPSMOJIMHENHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue cBera. [1nockoe 3epkano. Chepuueckoe bubmmoreka [JOK
3epKajo https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHBIN U OTHOCUTEILHBIN
66 nokasatesnb npenomienus. [loaHoe BHyTpeHHEee bubmmoreka [JOK
oTpaxkeHue. [IpenenpHblii yro moJHOTO BHYTPEHHETO https://m.edsoo.ru/bc2e55cd
OTpaKeHHUS
67 Pemenue 3a1au Ha mpuMEHEHUE 3aKOHOB OTPAXKCHUS U bubnnoreka [JOK
MPEJTOMJIEHHUSI CBETA https://m.edso0.ru/49d830a9
68 Xop nydeit B npusme. Jucnepcus ceera. C10xKHBIN bubanorexa [JOK
cocTaB Oejoro ceeta. L{BeT https://m.edsoo.ru/d8elc3be
69 JIun3pl. @OKYCHOE PAaCCTOSIHUE U ONTUYECKAs CHIIa bubmmoreka [JOK
JIMH3bI https://m.eds00.ru/60441359
70 [TocTpoenue n300pa)keHui B IMH3aX U UX CUCTEMAaX. bubmuoreka [IOK
YBennueHue JIMH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenwne 3a1a4 Ha MOCTpOCHHE N300pAKEHUIH, bubnmnorexa [JOK
MOJIy4YaEMBIX C IIOMOILBIO JIMH3 https://m.edsoo.ru/5a868f09
72 ['a3 xak onTuyeckas cucrema brbmmorexa LTOK
https://m.edsoo.ru/ecd480a2
Pewmenue 3anau. IIpenensl npuMeHMMOCTH bubmmnoreka HOK
73 -
reOMETPUYECKON ONITUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUs Bubmmorexa [IOK
P s P https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
7 Jluctiepens ceeta https://m.edsoo.ru/lel6cc6e
76 Wutepdepennus ceera bubmuoteka [IOK
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https://m.edso0.ru/5fc0c638

77 KorepeHnTHbie HCTOUHUKH. Y CIOBUS HAOIIOCHUS Bu6muoteka [JOK
MaKCHUMYMOB U MUHUMYMOB https://m.eds00.ru/c6416d48
bu6nunorexa LIOK
7 P
8 cHice salat https://m.eds00.ru/3061de2b
bu6nunoreka LIOK
7 lpuvenenue uurephepentin https://m.edso00.ru/668edbc8
bubnunorexa LIOK
80 Jlupaicui caera https://m.edsoo.ru/12ed04b5
Judpakimonnas pemeéTka. Y cioBre HaOM0AeHUS bubmmoreka [JOK
81
[JIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnunoreka LIOK
82 Pemenne sanas https://m.edsoo.ru/d58c411a
83 [TorepeuHocTh CBETOBBIX BOIH. ITonsipu3anus cBeta bubmmorexa [IOK
p ' prsatt https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Pemenne sanas https://m.eds00.ru/c56c¢8158
85 CBeTOBEIC SBJICHHS B IPUPOIL bubmmorexa [JOK
PHpOA https://m.eds00.ru/0b36363d
86 O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe bubnnorexa [JOK
"OnTuka" https://m.edso0.ru/8a14748b
bubmmoreka IIOK
87 K
OHTpOIIbHAs paboTa Mo TeMe «ONTHKa» https://m.edsoo.ru/82315ddA
I'paHuIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
88 3aKOHEBI PJASKTPOAUHAMUKY W IIPUHIIHIT bubmorexa [TOK
PO pHHL https://m.edsoo.ru/c9bd77cb
OTHOCHUTEILHOCTH
. bubnuotexa [JOK
89 [Toctynatel ciennaabHONW TEOPUU OTHOCUTEIHHOCTH

https://m.edsoo.ru/c56f05ch
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IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.

[IpeobpazoBanus Jlopenna. YcinoBrue NpUIMHHOCTH.

bubnunoreka LIOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe1JICHUE https://m.edsoo.ru/d83742bb
BPEMEHH U COKPAILEHUE JITTUHBI
91 DHeprus U UMMYJIbC PEISTUBUCTCKON YaCTUIIBI bubmorexa LIOK
p YIRep t https://m.edsoo.ru/853a64fc
92 CBsi3b Macchl ¢ FHEPTUEH U UMITYJILCOM bubnmoreka [JOK
PENATUBUCTCKON YaCTHULIbl. DHEPTUS TTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEIIOBOE M3ITYUCHHE bubmmorexa [JOK
v https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
o4 Jaxon cuettieris Buna https://m.edso0o.ru/1c5ff752
95 I'unote3a M. [limanka o kBaHTax. @OTOHBI ]r?tl';l;if/l//lr(r)f:;(sac)c])_,[rou}; 2218
bubnuoreka [{OK
96
DHEPIHs 1 HMIYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnpiTl A. I'. CroseroBa. 3akoHbI bubmmnoreka HOK
¢dorosrddexra https://m.eds00.ru/8c68e5b9
98 VYpasuenue DitHmreitHa 115 hotodrddekra. "KpacHas bubmuoreka [IOK
rpanuna” poroapdexra https://m.edsoo.ru/01ef4556
bubmmoteka IIOK
. IT. H.
99 JlaBienue cBera. OnbITHI JleGeneBa httns://m.edsoo.ru/64bAF966
. bubmuoreka [IOK
1 B
00 OJIHOBBIC CBONCTRA HacTHll https://m.edsoo.ru/f59cfcec
101 Bounbl nie bpoiind. [Inuna BosHbl ne bpoiins u bubnuotexa [JOK
pa3Mepbl 00JIaCTH JIOKAJTU3AINH JBUKYIIEHCS YaCTHIIBI https://m.edsoo.ru/5df8bafl
102 KopnyckynspHo-BOIHOBOH Ayain3m bubmmorexa LIOK

https://m.edsoo.ru/8ccab62a
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bubnunorexa LIOK

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIaX https://m.edsoo.ru/30dbal8e
Crneuunduka usmepenuit B Mukpomupe. COOTHOLICHHS bubmmoreka [JOK
104 N G
Heonpenenénnoctei [ eiizendepra https://m.eds00.ru/65783dec
bu6nunorexa LIOK
105 Pewenie rpaguscciix saza: https://m.eds00.ru/e70195bd
N bubnuorexa [IOK
106 Peluierie pacuCTHeIx saja: https://m.edsoo.ru/ee9b3182
107 KonTponbnas pabota no Temam: "OcHossl CTO", bubmmoreka [JOK
"KopnyckynsipHO-BOIHOBOM Jyain3m" https://m.edsoo.ru/c3de891a
108 OTMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnnorexa [JOK
[TmanerapHast mozens atroma Pesepdopna https://m.edsoo.ru/312b750a
bubmuoreka [IOK
109 Hoctyxarst bopa https://m.edsoo.ru/404dfa9a
110 Bunei criektpoB. CiekTp ypoBHEH SHEpruu aToma bubnnorexa [JOK
BOJIOpOJIA https://m.edsoo.ru/cf74bl1a
111 CrnoHTaHHOE U BBIHYXIEHHOE M31yYeHUE CBETa bubmmorexa LIOK
YA ya https://m.edsoo.ru/f945d85c
bu6nmorexa LIOK
112 Jlasep https://m.edso0o.ru/2288a0c4
Hyxnonnas mozens siipa ['eiizen6epra-lBaneHko.
113 3aps ¥ MaccoBOE YHCIIO sijipa. M30TombI bubmmorexa LIOK
PAL Apa- ' https://m.edsoo.ru/34ada5de
PapnoakTuBHOCTH
3aKoH paJiM0aKTUBHOTO pacnaaa. CBoicTBa
114 I/IOHI/ISI/II) ’ €ro u3in epHI/IH gJ‘H/I}IHHe bubmmorexa LIOK
pyrom i ' https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KHUBBIE OpPraHU3MbIL. Jlo3uMeTpus
115 DHeprus CBA3U HYKJIOHOB B sJIpe. SIIepHbIe CHUITBI. bubnuotexa [JOK

Hedext maccol siipa. SnepHble peakiuu. SnepHbie

https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

peakTopsl. [IpoGeMbl ypaBisieMoro TEpMOSICPHOTO
CHUHTE3a. DKOJIOTUYECKUE aCTIeKThl Pa3BUTHS SACPHOM
SHEPreTHKU

MeTo/1bl pErucTpauy U UCCIIEIOBAHUS AJIEMEHTaPHBIX
yactull. DyHJaMeHTalbHbIE B3aUMOICUCTBUA.

116 Bbapuonsl, Me30HEI U JIenToHEL. IIpencrasiieHue o buGnuorexa [IOK
P T P https://m.edsoo.ru/1ac08a5b
CrannmaptHoit Mojenu. KBapk-rimrooHHas MOIeIb
aZpOHOB
®usuka 3a npenenamu CrannaptHoit mojenu. TémHas
117 Matepus U TEMHas SHeprus. EAMHCTBO GU3NYeCcKOid buGnuorexa [IOK
P pritA. https://m.edsoo.ru/c026fd37
KapTUHBI MUPa
118 OTanel pa3BUTHA ACTPOHOMHH. 3HAUECHHE aCTPOHOMHUH bubmorexa LOK
p P ) p https://m.edsoo.ru/ad73e145
[TpuMeHIMOCTE 3aKOHOB (PU3UKH JUTSI OO BSICHEHUS
119 NPUPOIBI KOCMUYECKHUX 00BEKTOB. METO bl bubmorexa LOK
PHPOA " 8 https://m.eds00.ru/39c44028
ACTPOHOMHUYECKHUX MUCCIICAOBAHUI
120 CoBpeMEHHBIE ONITUYECKUE TEIECKOTIBI, bubmuoreka [IOK
PpaZMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHUS https://m.edsoo.ru/4877aale
121 Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3bI, bubmuoreka [JOK
MJIaHEThI, UX BUIANMOE JIBHKCHUE https://m.edsoo.ru/aac588eb
122 Comnreunas cuctema. Comnite. CosHeuHasI aKTUBHOCTb. bu6nmorexa LIOK
Ucrounuk sneprun ColiHIA U 3BE3]T https://m.edsoo.ru/22748eb4
123 3BE3/1bI, UX OCHOBHBIE XapaKTepuCTUKH. [{uarpamma bubnnorexa [JOK
"CHEeKTpaJIbHBIN KIJIACC — CBETUMOCTD" https://m.eds00.ru/42169944
124 3Be3abI IIIaBHOM IOCIEN0BATEILHOCTH bubnnorexa [JOK
https://m.edsoo.ru/b3cb766¢
195 BuytpenHnee ctpoenue 38€31. CoBpeMEHHbIE bu6muoreka [JOK

MpEACTABJIICHUSA O IIPOUCXOKACHHUU U 3BOJJIIOLIUA

https://m.edsoo.ru/d09da494
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CouHiia v 386311, DTanbl KU3HU 3BE3

Muneunsbiii [1yte — Hama [Manaktuka. TUIbI ranakTHK.

bub6nmoreka [IOK

126 i
UYEpHble AbIPHI B s1pax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciuupenue Beenennoit. 3akon Xa606ma. Bu6muotexa [JOK
127
Teopust bonbiioro B3peiBa. PennkroBoe u3nydeHue https://m.edsoo.ru/3dbdf0d2
bubnunoreka LIOK
128 Macmrabnas ctpykrypa Beenennoil. Metaranaktuka
PYKLYP https://m.eds00.ru/ce234633
bubnunorexa LIOK
129 Hepeménnpie mpo6iieMbl aCTPOHOMUU
P P P https://m.edsoo.ru/d37d9ffe
®uznueckuil npakTukyMm no reme "HcecnegoBanue
MarHMTHOT'O TIOJISl TOCTOSIHHBIX MarHUTOB'" WK
130 "UccnenoBanue CBOMCTB (peppoMarHeTUKOB" WK buGnuorexa [IOK
" . PP https://m.edso00.ru/67361aef
HccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha
pamKy ¢ TOKoM"
®uznueckuil NpakTUKyM 1o Teme "M3mepeHne cuiibl
131 Awmnepa" win "M3yuenune 3aBUCUMOCTH cUiIbl AMIepa bubmmnoreka HOK
oT cuibl Toka" win "OnpeneneHne MarHuTHOU https://m.edsoo.ru/fcae91e9
MHIYKIIMM Ha OCHOBE U3MEPEHUs cuibl Amnepa”
®usznyeckuil npaktukym no teme "HccnenoBanue
SIBJICHHSI SJIEKTPOMArHUTHON MH un'" U
132 " P AV https://m.eds00.ru/c36658da
Onpenenenne NHAYKIIMA BUXPEBOIO MarHUTHOTO
nosst"
®duznyeckuil npaktukym no teme "HccnenoBanue
133 siBieHUsT caMonHayknun'" min "COopka MoIenn bubnnorexa LOK
YK | P https://m.edso00.ru/b8fb6391
AJIEKTPOMAarHUTHOTO F€HepaTopa
Pu3nyecKkuil NpakTUKyM 1o teme "M3mepenue
. bubmuorexa [{OK
134 nepuo/ia CBOOOTHBIX KOJIEOAHUNM HUTSHOTO U

MPYXUHHOTO MasiTHUKOB"

https://m.edso00.ru/5d159d35



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35

®usznyeckuil npaktukyM no teme "IIpeobdpasoBanue

bubnunoreka LIOK

135
SHEPIUH B NPY>KUHHOM MasiTHUKe" https://m.edso0.ru/a28026bd
®dusnyeckuil npaktukyM no teme "HccnenoBanue
IIEPEMEHHOT'0 TOKA Yepe3 M0CIIEI0BATEIBHO

136 COoeTMHEHHBIC KOHICHCATOP, KATYIIKY B pe3ucTop' uiu bubmorexa LIOK
. https://m.edsoo.ru/89dc2d90

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LEMH
MIEPEMEHHOT0 TOKa"

137 duznueckuil NpakTUKyM 1o teme "M3yuenue bubnmnoreka HOK
rapamMeTpoB 3BYKOBOW BOJIHBI" https://m.edsoo.ru/b100661a
®uznueckuil NpakTUKyM 1o reme "M3mepenue
nokasatesns npeaomiienus crexia” uiam "[lonyuenue bubnnorexa [JOK

138 P i
M300pakeHUS B CUCTEME U3 INIOCKOTO 3epKaJia U https://m.edsoo.ru/42569eal
JTUH3BI"
®uznueckuil npakTukyM 1o reme "HcciaenoBanue

139 3aBHUCHUMOCTH (POKYCHOTO PaCCTOSIHUS OT BelllecTBa (Ha bubnnoreka [JOK
npuMepe KUIKUX JUH3)" nin "M3mepenue GoKycHOro https://m.edsoo.ru/b879fb3f
pacCTOsIHUSL PacCeNBAIOIIUX JIMH3"

140 ®dusnueckuii npakTukyMm no Teme "Habmronenue bubmmnoreka HOK
Tudpakiuuu, UHTepGEpEeHINH U MOIIpU3aly cBeTa" https://m.edsoo.ru/8b7ac737
®duznyeckuil npakTukym no teme "OnpeneneHue

141 UMITYJIbCA ¥ SHEPTUHU PENSATUBUCTCKUX YacCTHII (IO bubmmnoreka HOK
(dboTorpadusM TPEeKOB 3apsHKEHHBIX YaCTHIL B https://m.eds00.ru/63756¢c47
MarHuTHOM moJje)"
®u3nyecKkuil NpakTUKyM 1o Teme "M3mepenue

142 roctossHHOM [1manka Ha OCHOBE MCCIICIOBAHUS bubmuoreka [{OK
dhotorddexra" nmn "UccnenoBanue 3aBUCUMOCTH https://m.eds00.ru/eb916f82
CHWJIBI TOKA Yepe3 CBETOIMO/] OT HANpPsDKEeHUs"

. bubnmnorexa [JOK

143 ®duznyeckuil npaktukym no teme "HccnenoBanue 1

https://m.edsoo.ru/ec651eb8
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CIIEKTPa pa3peKeHHOr0 aTOMapHOI0 BOJIOpOAA U
W3MEpEeHHE MoCTOsTHHOM Pundepra"

®dusnyeckuil npaktukyM no teme "HccnenoBanue
paroaKTUBHOTO ()OHA C UCTIOIB30BAHUEM J103UMETpa"

bu6nmoreka IIOK

144 unu "M3ydeHue noriomneHus: 0eTa-4yacTuil https://m.edsoo.ru/c3dabe6e
amroMuHueM"
dusndeckuit mpakTUKyM 1o teme "Habmonenus
3BE3HOTO HeOa HEBOOPYKEHHBIM TJ1a30M C
KCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
145 OTIpeJIeIICHUS TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha Bbu6mmotreka [JOK
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31usi CeBEpPHOTO https://m.edso0.ru/1072021e
nonymapus u apkue 38€3abl" uian "Habmonenus B
teneckorn JIyHbl, 1aHeT, TYMaHHOCTEN U 3BE3IHBIX
CKOILICHUI"
O06o06muienne u cuctemMaru3anys 3HaHui. Ponb ¢pusnkn
146 Y aCTPOHOMHUHU B SKOHOMUYECKON, TEXHOJIOTUUECKOH, bubnunoreka LIOK
COLIMAJILHOW M 3TUYECKOM cepax NesTeTbHOCTH https://m.edsoo.ru/ad6ddeed
YeJloBeKa
O06o001menue u cucteMatusalys 3Hanuii. Poiabs 1 mecto
147 (U3HUKN 1 aCTPOHOMHH B COBPEMEHHON HayYHOMH brbmmorexa LTOK
https://m.edso00.ru/18f19f7c
KapTUHE MUpa
O06o001menre u cucteMaTu3aius 3Hanuid. Pois
¢uznueckoil Teopun B popMHUpPOBAHUH MPEACTABICHUI
148 0 (pusmueckoit KapTHHE MUpa, MEeCTO (PU3NUECKOM brbmmorexa [JOK
https://m.edsoo.ru/e7d400f4
KapTUHBI MUpPa B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTaBICHUHN O PUPOJIC
149 O06o0menne 1 cucTeMaTHU3alls 3HaHUH 110 TEMe bubmuorexa [{OK
"Kunemartuka" https://m.edso0.ru/b032fc4b
150 O06o001eHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEMe bubmuorexa [{OK
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"Kuuemaruka"

https://m.edsoo.ru/4e31b507

O606H.[€HI/IC M CHCTEeMAaTH3allHsl 3HAHUM 110 TEME

bub6nmoreka [IOK

151 "Tunamuxa" https://m.edsoo.ru/2dfbafc5
152 O06o001eHre 1 cucTeMaTr3alis 3HaH|K 110 TeMe bubnuorexa [{OK
"Crartuka TBep10ro Tena" https://m.edsoo.ru/3cca482e
153 O06o0011IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TEME bubnuorexa [{OK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
154 O000111eHE U CUCTEMATH3aIUs 3HAHUI 110 TEME bu6nmorexa LIOK
"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOH Teopun” https://m.edsoo.ru/ed440ca8
155 O000111eHE U CUCTEMATH3aIUs 3HAHUI 110 TEME bubnunoreka LIOK
"Tepmonunamuka. TenaoBble MalIMHbI" https://m.edsoo.ru/c63f7¢10
O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH TI0 TeMe
156 "ArperaTtHble cocTosiHUS BelecTBa. da3oBble bubmmorexa [IOK
| https://m.edsoo.ru/1d36b5b1
TIePEXOJIbI
157 O06001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 TeME bubnuoreka [{OK
"JnexTpuueckoe mose" https://m.edsoo.ru/3bf0def9
158 O06o0061IeHre U cucTeMaTH3alus 3HaHU| TI0 TeMe bubmuoreka [IOK
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" https://m.edsoo.ru/71453ee6
159 O06o01menne u cucTemMaTu3anys 3HaHui o teme "Toku bu6moreka [JOK
B pa3IMYHBIX cpepax” https://m.edso0.ru/3d40077a
160 O06o001eHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEMe bubnuoreka [{OK
"MaruutHOe nosie" https://m.edsoo.ru/3b4c06ae
161 PezepHblil ypok. O600111€HNE U cCCTeMaTH3alus bu6muoreka [JOK
3HaHUH Mo TeMe "DIeKTpOMarHuTHasi HHAYKIus" https://m.edso00.ru/053e2248
162 PesepBHbIil ypok. O600111€HNE U CUCTEMATH3alHs bu6muoreka [JOK
3HaHWM 1o TeMe "MexaHnndeckue Kojaeoanus " https://m.edsoo.ru/d6310bfd
163 PezepBHblil ypok. O6001I€HNE U CUCTEMATH3AIHS bubmuoteka [IOK

3HaHUU 1O TeMe "DJIeKTpOMarHuTHbIE KoneOaHus"

https://m.edsoo.ru/5e2bb83d
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PezepHblil ypok. O0001IeHNE U CHCTEMaTH3alus

164 3HaHUU 10 TeMe "MexaHuyecKue U 3JeKTPOMarHUTHhIE 1 bubmorexa LIOK
" P https://m.edso00.ru/96a7a2dd
BOJIHBI
165 PesepHblil ypok. O6001IeHNE U CHCTEMaTH3aIHs 1 bubmunoreka [JOK
3HaHu# 1o Teme "Onrtuka” https://m.edsoo.ru/52ad1603
166 PeszepBHbIil ypok. O000IICHHE ¥ CHCTEMAaTH3 AN 1 bubnmnoreka HOK
3HaHuil no teme "OcHoel CTO" https://m.edsoo.ru/5beclc65
167 PesepBHblil ypok. O600111€HNE U CUCTEMAaTU3alIHS 1 bubmmoreka [JOK
3HaHu# no TeMe "KopnycKynsspHO-BOJHOBOM Ayanu3m" https://m.edsoo.ru/f7c59d38
168 PesepHblil ypok. O6001IEHNE U CHCTEMaTH3aIHs 1 bubnuoreka [IOK
3HaHU 1o TeMe "®u3nka aroma" https://m.edsoo.ru/1f511654
PezepBHblil ypok. O600111€HUE U cCCTeMaTH3alus
169 3HaHUi 10 TeMe "du3nKa aTOMHOIO Aapa U 1 bubmmorexa [JOK
| AP https://m.eds00.ru/905¢5ce0
AJIEMEHTAPHBIX YaCTHUI]
PezepBHblil ypok. O60011€HUE U cCCTeMaTH3alus Bbu6moreka [JOK
170 . 1
3HaHUi 1o Teme "DneMeHTH! acTpopu3uKu" https://m.edsoo.ru/2bffb94c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. VYwuebnuk ms obmeobpazoBarenbHbIX opranm3anuii «dusuka» 10 kiacce (6a30BbIi 1
yray6nenssiil yposHu). Astopsl: I'.1. Mskues, b.b. byxosues, H.H. Coukuii noa
penakuueit H.A. ITapdentbeBoii. M. [Ipocsemenne 2020.

2. YueOHuk /i 00meo0pa3oBarenbHbIX opranuzanuii «Pusnkay 11 kimacc (6a30BbIi 1
yrayosneHHbiid ypoBHu). ABTopsl: I'.5. Mskumes, b.b. byxosues, B.M. Uapyrun noa
penakmueit H.A. ITapdentseBoit. M. [Ipocsemenne 2020.

3. T.H. CrenanoBa. CoopHuk 3amau o ¢gusuke. 10-11 xmaceer M.: [IpocBenienue 2014.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Pabouas mporpamma peanusyercs Ha ocHoBe Y MK «®Duzuka» 10 kinacc (6a30BbIi 1
yriyoneHHbli yposau). Apropsl: I'.51. Mskumes, b.b. bByxosues, H.H. Conkuii noa
penakuueit H.A. [TapdhentbeBoii. M. IIpoceemenne 2020 u «duszuka» 11 kiace (6a30BbIi 1
yray6nenHslil ypoBHu). ABtopsl: I'.51. Msakumes, b.b. byxosues, B.M. Uapyruun non
penakuueit H.A. [TapdhentbeBoii. M. [Ipocsemenue 2020 ¢ UCIIoNb30BaHUEM CPEACTB
00y4eHHs U BOCITUTAHUs AeTcKoro TexHomnapka Ksanropuym MAOY «Cpennsist mixomna Ne 28
nMenu ['.®@. Kupaumesay.

IIpu mpoBeneHuM 1a00OPaTOPHBIX M TPAKTHUECKUX pPaOOT HUCIMONB3YIOTCS HHUQPPOBBIE
nabopaTopun, MUKPOCKOIIBI U Apyroe o0opyaoBaHre Ha 6a3e mkoiapHoro Ksanropuyma.

1.  VYwuebnuk ms oOmeobpazoBarenbHbix opranmzanuii «dusuka» 10 kiacce (6a30BbIi 1
yrayOneHnblil ypoau). ABTopsl: ['.51. Mskumes, b.b. byxosues, H.H. Coukwuii mof
penakuueit H.A. [TapdentbeBoit. M. [Ipocsemenue 2020.

2. YueOHuk ans o61meoOpa3oBaTenbHbIX opranuzanuil «Pusnka» 11 kiacc (6a30Bblif 1
yriyoseHnsiit ypoBHu). ABTopsl: ['.5. Mskumes, b.b. Byxosues, B.M. Uapyruu noa
penakuueit H.A. I[lapdentrenoii. M. Ilpocsemenne 2020

3. B.A. Boukos. «Iloypounsie pazpabotku 1o pusuke». 10 kmacc. M.: BAKO, 2016

4.  E.A. Mapon, A.E. Mapos. [lunaktuueckue MaTepuaisl: TecTbl JUIsi CAMOKOHTPOJIS,
CaMOCTOATENIbHBIE Pa0OTHI, PA3HOYPOBHEBBIE KOHTPOJIbHBIEC PaboThl. M.: JIPODA, 2016.
5. E.A. Mapon, A.E. Mapon. ludpepennmpoBannsle 3a1auu no ¢pusuke. 10 kimace. M.:
[Ipocsemenue 2016.

6. JLLA.Topnosa. TectoBbie 3ananus no ¢usuke. 10-11 knaccer. M.: BAKO, 2017.

7. JI.A.TopmoBa. COOpHHK KOMOMHUPOBAHHBIX 3a1a4 1o ¢usnke. 10-11 kimaccel. M.:
BAKO, 2017.

8. I'.H. CrenanoBa. Coopruk 3a1a4 no ¢pusmke. 10-11 kimaccer M.: [Ipoceemienune, 2014.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET: bu6muoreka ITOK https://m.edsoo.ru/ff0d17
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