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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHOM mporpammsl, mnpezactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObnoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoii ~ dDenmepainuu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaronIuxcs.
[Iporpamma 1o ¢Qusuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuenne kxypca (u3ukd yriayOJaEHHOTO YPOBHS IO3BOJIIET PEAM30BAThH
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs Oo0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3KUKO-
TEXHUYECKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B mnporpamme 1m0 (Qusnke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Jyisi pa3paOOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIHX
nporpaMMmy 1o (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma 1o pu3nKe BKIIOYACT:

TUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHHMS Kypca (QU3MKKM Ha yriayO0iaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3yJIbTATHI IO TO1aM 00YUYCHUS;

cozieprkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJIB30BaHa YUYNUTEIAMHU (DU3UKHU JTSI COCTABIICHUS CBOUX Pa0OYHX IIPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUHUTEIICH M
MPEIOCTABISACT BO3MOXHOCTH JIJISl peau3allii  Pa3IUYHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coXpaHeHUs 00s13aTEIHHOM YaCTH COJIEPKaHUs Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMUPOBAHUE YMEHHM NMPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

Hoea 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 (¢u3nyeckux Teopuid. BenymuM B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIHOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
OPUHLIMINAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. yia Gusnku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIbHBIE YYEHUYECKHE OMBITHI TMPU H3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCX0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue BrIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBHSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHH C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

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



OJTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPEcCa € CTPEMJICHUS OOYYaroNMXCsl K HAyIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa M3yYEHHs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

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

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

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
npoIiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

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

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OObSICHEHUSI
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbu3nyeckoil MoJeNH, aJleKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE UHTEpeca K chepam mpoPecCuOHATBHON ASSITEIHPHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NIPUPOABI.

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

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmroneHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCONIOTHO TBEPAOE TENO, MJealbHasl >KUIKOCTb, HJI€ATIbHBIA TIa3, TOYECUHBIH
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHs.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HaNpsDKEHUS B LENH IOCTOSSHHOTO TOKa IIPH
MOMOILY aHAJOTOBBIX U HU(POBBIX UBMEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl u3mepeHus
(bu3nYeCKUX BEIMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Tpsimast 1 oOpaTHast 3a1a4u MEXaHUKHU.

Paguyc-BekTop MaTrepuagbHOM TOYKH, €ro IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOPIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKU OT BPEMEHU U MX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora obOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, MIecTepéHYaTtble U peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUM C UCIIOIB30BAaHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

N3mepenne yckopeHusl Mpu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABUXKEHUS TeJla, OpPOIIEHHOrO TOpu3OHTalbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHojia OOpalleHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy 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 IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

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

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

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy 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 yCKOpEHHOM MOIBEME U MTAICHUH.

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 HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanve yclIOBUM pPaBHOBECUS TBEPIOIO TeJd, HMEIOLIErO0 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 MaTepHUaIbHbIX TOUYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

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.



[loTeHnIManbHBIE M HENOTEHUMAIBbHBIE CWIbL. lloTeHUManbHas 3HEPrUs.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThst KoCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE 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 padomul, npaKkmuKym.

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.

N3Mepenre KHHETUYECKON YHEPTUHU 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 BELIECTBA HAa OCHOBE 3THUX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

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

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu I1BUXKEHUS YaCcTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMBbl KaK CPEHUE 3HAYEHHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
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-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh 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
TEIUIOTBHI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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, YTUIU3AUs «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 aqnadaTHOro Npouecca.

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 u KoHAeHcamws. VcmapeHne W KWIECHHE. Y JenbHas
TEIJIOTa MapooOpa3oBaHus.

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 cxatue. Cnpur. 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 3HEpPTUH B (PAa30BBIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE TMPOILECCHI:  KUIKHE
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.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

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  JepopManuy  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 JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS 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.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DJIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIJIEKTPUUECKOE T0JIE 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 IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHMST) pu
IIOCJIEIOBATEILHOM COCIMHEHUU 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 DJ1C é.

3akod OMa U1 ydacTKa LEMu.

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

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM  (3aMKHYTOM) OJJICKTPUYECKOW Ienmu. 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 HaMPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
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 npesesna u3MepeHus ammnepMmerpa (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 CWJIbI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemmnepaTtypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

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

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

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

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

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

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

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJOKEHHBIX THUNoTe3 (BbIOOp M3 padorT,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

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

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



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbBIE TPUOOPHI, UPPOBas 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3auusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIJIOBOW» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

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

Texnonozua: npeodOpa3oBaHue ABMKCHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KJIACC

Paznen 4. JaekTpoaMHamMukKa.

Tema 4. Macnummnoe noe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMND cyneprno3unun
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHOe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHC IIPOUCCChI: IIPUMCHCHHUC

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

KaptnHa  7uHHMA  WMHAYKOMM ~ MarHATHOTO  IOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JJIEKTPOJINTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

WunayktuBHOCTh. Karyiika HMHIYKTUBHOCTM B LIENH MOCTOSSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEPrust MAarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHl: MHAYKLIHMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMIUTUTY/IaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MANIbIX KOJIEOAHUU Tpy3a HA HUTH OT
aAMILUTATY/IBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmMupoBaHUs MPEICTaBICHUN 00 UICATBHOM MOJIENH TIPY>KMHHOTO MasTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHUM HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM KOHTYPE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

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 AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

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 HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHE, HHTephEepeHLus U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIAbTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

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

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

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

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCMMYMOB IIpM NAaJA€HUM MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUCHHUS Ha ABYX LIETSAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  PUMEHMMOCTM  KJIaccuyeckon  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

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



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

Y4eHNYeCKui IKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI, TPAKTUKYM.

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 cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne dhoTope3nucropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u moromieHue GOTOHOB MPHU MEPEXOIE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3nydyeHus. Jlozumerpus.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metons! perucTpaliiy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

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

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

EanHcTBO u3nyuecKkoi 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 GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro neba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHJINMOC
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOW MOCJIEAOBATEIILHOCTU. BHYTpeHHEe CTpoecHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapsl. UEpHBIE ABIPHI B Sapax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

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

O06o0maromiee NOBTOPEHUE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (yHKIIUN
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4YHbId (DAKT, rumoresa, (PU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocun: >nektpuyeckue SBICHUS B JKUBOW MpHUpOAE, KosieOaTeabHbIe
JBUKEHHUS B JKABOM MPHUPOJIEC, IKOJOTMYECKHUE PHUCKU TPU TPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaguOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHAsi OaTtapes, CTyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszuka»
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUICKOIrO O0O0IeCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3ZHUIMH  OOy4YarolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlIeHMH B  00pa3oBaTelbHON
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOM M BOJIOHTEPCKOU JIESITEIbHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIKOYas JCTETUKY HAy4YHOrO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ 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;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
Bba3oBble JJornueckue JeMicTBUA:

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

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

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS B PacCMaTPUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTEpPUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLIECHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBnlie uccienoBarejbcKue 1eCTBUSA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

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

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHMS 1O (U3NKE B TNPAKTUYECKYIO OO0JaCTh
KA3HEICSTEIbHOCTH;

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

Pabora c nndopmanueii:

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

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIIEHHE Ha YypoKax (U3UKH MU BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH |
VHAMBUYaJIbHON pa0oThI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHIO: COCTABJIATH IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3WIUU HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ yU4ETOM HMEIOUTUXCS
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
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUIM, BHOCUTh KOPPEKTHUBBI B I€STEIBHOCTD,
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
BEPHOT'O PEUICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIEHCTBYETCS AMOLUOHAIIbHBIN WUHTEIUIEKT, MIpEANoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  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 JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMIMXCS YMEHUIM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) Tela, UACAbHBIN ra3, TOUCUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyJIsIpHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICAIBbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpAHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINHN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI ANEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATh pE3YyJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



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

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BL;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH HCHOJIB30BAHUM MAaTEMaTHYECKMX METO0B
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca (PU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJIECTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepadOTKU M NpPEIbsBICHUS Yy4yeOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npodheccuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

NOHMUMAaTh POJb (U3UMKA B SKOHOMUYECKOW, TEXHOJOTMYECKOH,
COLIMAJIBbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIBHOM, CUCTEMATU3UPYIOILIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, poib (puszudeckoit Teopurn B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B OOLIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABIECHUIN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoJeined (u3ndyeckux Ten U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTHICCKUN MasTHUK,
UJeagbHbIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKHE BOJIHBI, WJICaIbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHUS  (PUBUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

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

MPUMEHSTh OCHOBOIIOJATalOIUe ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HWCCIICIOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBaHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYEeCKOl MOJIENbI0: HAa OCHOBAaHWM aHaJIM3a YCIOBUSA BBIOUMpATh
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
MPOBOANTH PAcU€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOeXKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3UYECKUMHU MPOLIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI pabOoThl ¢ MHQPOpPMAIHEH (PUIUIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPITPETAIIH
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJIAJ] Ka)XJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
. bubmuorexa [JOK
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kimnemarirka 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
23 CratiKa TBEPLOrO TEA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnmoreka [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoannamuka. TerioBbie MaITMHBI 20 1 https://m.edsoo.ru/FL6b68d7
3.3 ArperatHblie cocTosiHUS BemecTBa. Da3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 Dmextpirieckoe moe 24 https://m.edso0.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsAHHBIN IEKTPUUECKUN TOK 24 https://m.edsoo0.ru/f16b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 54
Pazznen 5. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
>1 DusIECKHi MpakTHIyM 16 16 https://m.edso00.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [JOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
bubmuorexa [JOK
11 Marnutioe rtone 14 https://m.edso0.ru/39859ef1
bubmuorexa [JOK
12 DJICKTPOMATHHTHAA HHIYKIH 13 1 https://m.edso0.ru/39859ef1
Htoro no paznemny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 Mexannueckne KojaeOaHus 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHu4ecKHue U AIEKTPOMAarHUTHBIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
2.4 2 1
Onritka > https://m.eds00.ru/39859f1
Hroro 1o pasneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuosrel CTO

5

1

bu6mmorexa [IOK
https://m.eds00.ru/39859f1

Hroro no pasgeny
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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 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859ef1
Hroro no pazgeny 12
Pasnen 6. PUSHUECKHUM MPAKTUKYM
N bubmuorexa [JOK
61 USHECKHH MPaKTHIYM 16 16 https://m.edso0.ru/39859ef1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' JEeSITEIbHOCTH, TPUOOPETEHHOTO MPU https://m.eds00.ru/39859f1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.eds00.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchbl
Ousnka — QyHIaMeHTalIbHAS HayKa O Bu6miorexa [JOK
1 1
fpupoae https://m.edsoo.ru/1beef346
Hayunsiii MeTOA MO3HAHUS U METOABI Bu6muorexa [JOK
2 UCCIIeIOBaHUs (PU3UYCCKUX SIBJICHUN 1 https://m.eds00.ru/3a7fde29
DKCHEepUMEHT M TeOpHs B IpoIecce
3 no3HaHus npupoasl. Habmronenue u 1 Bubmmoreka [IOK
9KCIIEPUMEHT B (DU3HKE https://m.edsoo.ru/34c49931
Crioco0b1 n3MepeHust HU3NIECKUuX
BEJINYHH (aHAIOTOBBIE U IIU(POBBIC BuGmnorexa [[OK
4 U3MEpPUTENBHBIE TPHOOPHI, KOMITBIOTEPHBIC 1 hitps://m.edsoo.ru/ca2defo3
JIATYNKOBBIE CHCTEMBI).
AGCOIOTHAsI U OTHOCHUTEIIHHAS
5 MOTPEIIHOCTH U3MEPEHUH PU3NIECKNX 1 bubanoreka IIOK
BEJINYHH https://m.edsoo.ru/7f18fda3
MogenupoBanue GU3NIECKHUX SIBICHUN U
npoleccoB (MaTepualbHas TOUKa,
6 abCOITIOTHO TBEP/IOE TENO, UIeabHAs 1 bubmmoreka [JOK

JKUJIKOCTh, HICaTbHBIN a3, TOUCYHBIN
3apsn). ['unoreza. dusndeckuii 3aK0H,
TPaHMIIBI €ro MIPUMEHUMOCTH. PU3NIecKas

https://m.edsoo.ru/eabbded1
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Teopusl.
Ponb 1 MecTo Gusuku B hopMUpOBaHUH
COBPEMEHHOW Hay4YHO! KapTUHBI MUpPa, B
MPaKTUYECKOMN NeITEILHOCTH JIIOICH.

10

11

12

Mexannyeckoe npmwkenne. Cucrema
orcuera. OTHOCHTEIHLHOCTH MEXAHUYECKOTO
nerxenus. [Ipsmas u oOpatHas 3a1a4u
MEXaHUKH

Pannyc-BekTop MaTepHaJIbHOM TOUYKH, €r0
MIPOEKLIMU Ha ocH KoopAuHaT. TpaekTopus.
Ilepememenue.
CxopocTh(cpeaHsisa,MrounoBeHHas ). x
MIPOEKIINU Ha OCH KOOPJAUHAT

PaBHOMEpHOE TIPSAMOJIMHEITHOE IBH)KEHHE.
I'paduyeckoe onrcanue paBHOMEPHOTO
HPSIMOJIMHEHHOTO JIBHYKECHHS

CrnoxeHue nepeMeeHni 1 CKOpoCTeH.
Pemenue 3anau

HepasnomepHoe nBuxeHue. MrooBeHHas
cKopocTh. Yckopenue. [Ipsmonuneitnoe
JABWKCHUE C TIOCTOAHHBIM YCKOPCHHUEM

I'paduueckoe omucaHue MPIMOTHHEHHOTO
JABWKCHUS C ITOCTOSAHHBIM YCKOPCHUEM.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepHAIbHON TOUKH OT
BPEMEHHM U UX I'paduKu.

bu6nmoreka IIOK
https://m.edsoo.ru/e9a52f02

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

bubnmorexa LIOK
https://m.edsoo0.ru/89ba7190

bu6nmorexa LIOK
https://m.edsoo.ru/761d18aa

but6mmorekxa [IOK
https://m.edsoo.ru/a99549a7

bubnunorexa LIOK
https://m.edsoo.ru/b7560bbf
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13

CBobonHoe nageHue. Y cKopeHne
CBOOOTHOTO MajieHus. 3aBUCUMOCTD
KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMCHH U HX rpaduku

bubnunorexa LIOK
https://m.edsoo.ru/f738109c

14

15

16

JBmxenne Tena, OpOIIEHHOTO MO YTIIOM
K TOPU30HTY. 3aBUCHUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS U ITyTH MAaTepUATHHOM
TOYKH OT BPEMEHH U UX TpaduKH.

Kpusonuneitnoe npuxenue. JBmxenue
MaTepuanbHON TOUKH 10 OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTs. [lepuoa u
yactoTa obpamenus. LleHTpocTpemMuTensHoe
(HOpMaIbHOE), KacaTeIhbHOe
(TaHreHIMAJIBbHOE) U MTOJTHOE YCKOPEHUE
MaTepUaIbHON TOYKH.

TexHuueckue ycTpoucTsa u
TEXHOJIOTHYECKHUE MPOLIECCHI: CITUIOMETP,
JIBIKEHHE CHApA0B, LICIHBIE,
niecTepEHYAThIE M PEMEHHBIE ITEpPEIauH,
CKOpPOCTHBIE TU(TEHI.

Bxognas koHTpoabHas padoTa.

bu6nmoreka IIOK
https://m.edsoo.ru/71cbb4f5

bu6nmorexa LIOK
https://m.edsoo.ru/33196fbe

bubnunorexa LIOK
https://m.edsoo.ru/1242f32e

17

Ilepsriif 3akoH HetoToHa. MHEpLManbHbIe
cucreMsbl orcuéra. [IpuHun
OTHOCHUTEIbHOCTH [ anmes.
HeunepuuanbHbie cucTeMbl OTCUETA
(ompenenenue, MPUMEPHI)

but6mmorexa [IOK
https://m.edsoo.ru/5a9e4a64

18

Cwuita. Bropoii 3akoH HeroToHa 115t

but6mmoreka [IOK
https://m.edsoo.ru/141d3837
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MaTepuanbHON Touku. Macca tena.

Tpetuii 3axkon HeroToHa asis

bubnunoreka LIOK

19
MATCPHAIBHBIX TOTEK https://m.eds00.ru/57dba505
20 IIpunnun cynepnosuuuu cuil. Peienue Bu6miorexa [JOK
3a/1a4 Ha MPUMEHEHHE 3aKOHOB HproToHA https://m.eds00.ru/bdfa97fb
3aKOH BCEMUPHOTO TATOTCHHUSL.
21 OKBHUBAJIEHTHOCTh TPAaBUTAIMOHHON 1 bubnunoreka LIOK
HHEPTHON MacChI https://m.edsoo.ru/9aba2b0a
Cuna TsKeCcTU.3aBUCUMOCTh YCKOPEHHUS
- CBOOOIHOTO MACHHSI OT BBICOTHI HaJI Bu6uorexa IJOK
TOBEPXHOCTLIO fmaHeH’I wor https://m.eds00.ru/22757f26
reorpauuecKkoi MHUPOTHI.
JIBrxeHne HEOECHBIX TEN H X
23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBast bubmorexa LIOK
KOCMHUYECKas CKopocTh. 3akoHsl Kerepa. https://m.edsoo.ru/11abfa0a
” Cuna ynpyroctu. 3akon ['yka. Bec tena. BuGmnorexa [[OK
Bec Tena, ABIDKYIIEroCs ¢ yCKOpeHHEM. https://m.edsoo.ru/0ae2cd84
Cuna tperms. Cyxoe Tpenue. Cuna
TPEHUSI CKOJIBKSHHUSI U CHJIa TPEHHS TTOKOSL.
Koadduuuent tpenns. Cuna bubnuotexa [JOK
25 COTIPOTHUBJIEHUS TIPH JIBUKEHHH TEJIa B https://m.edsoo.ru/1fa86499
JKUIKOCTH WM rase, €€ 3aBUCUMOCTbD OT https://m.edsoo.ru/2ch29676
CKOPOCTH OTHOCHTEIBHOTO JIBUKEHUSI.
aBieHue. ['mapocTaTuyeckoe AaBlICHHUE.
. AP " . bubmuorexa [{OK
26 Cuna Apxumena. TexHUYECKHE yCTPOIiCTBA

N TCXHOJOTUYECCKHUE ITPOLIECCHI:

https://m.edsoo.ru/a28aa7ad
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MOAIIMITHUKU, IBUIKCHUEC NCKYCCTBCHHBIX
CITYTHUKOB.

AOCOIOTHO TBEPAOE TEINO. Bubmmorexa [IOK
IMocTynaTensHOE U B TENBHOE ABHKCHU

27 OCTYNATCIIPHOC U BPAIllATCIIPHOC IBIMKCHUC bubmmoreka [JOK

TBEPJIOTO Tema
pA https://m.edsoo.ru/2b95d57e

28 MOMEHT CHJIbI OTHOCHUTEIHHO OCH BuGnorexa [TOK

Bpatenms. [Leuo cuet https://m.eds00.ru/653d3459
CrnoxeHue ChIl, TPUIOKEHHBIX K

TBepaoMy Teny. LleHTp TsbkecTH Tena.

YcioBust paBHOBECHS TBEPIOTO Tea.

29 YcroitunBoe, HeyCTOWYHBOE, 6e3£)a3nnqnoe BuGnorexa [TOK
paBHOBecue. TeXHUYECKHE yCTPOHCTRA I:I hitps://m.eds00.ru/9aa79a7d
TEXHOJIOTHYECKHE MPOIIECCHI: KPOHIITEHH,

CTPOUTENLHBIN KpaH, peniéryaThie
KOHCTPYKIIHH.
30 Pemenne 3amau bubanoreka IIOK
https://m.edsoo.ru/dclcaacO
a1 ) Koutpoabnasi padora no reme ) Bu6miotexa [JOK
Aunamuka. CTaTHKa TBEP/OTO TeN https://m.edsoo.ru/9f5a574c
MMnynsc MaTepUanbHON TOYKH, CUCTEMBI

2 MaTepPHATbHBIX TOUCK. gem‘p MacC CHCTEMBI Bubmiorexa [IOK
MaTepHaTbHBIX TOUeK. Teopema o JABIKECHUN https://m.eds00.ru/4bb8294b
[EHTpa Macc

HMnynbe CHITBI M U3MEHEHUE UMITYJThCa
33 Tena. 3aKOH COXpaHEHUs HMITyJIbCa. bubmmoreka [IOK

PeakTuBHOE IBIKEHUE

https://m.edsoo.ru/13f0a221
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MomeHT UMIyJbCa MaTepHaﬂLHOﬁ TOYKH.

34 IIpencraBienne o COXpaHEHUH MOMEHTA Bubimoreka [IOK
WUMITYJIbCa B IEHTPAIBHBIX MTOJIAX https://m.edsoo.rU/d65329b9
35 Pemenue 3amau bu6mmorexa LIOK
https://m.edso00.ru/f7706d63
PaGota cuibl Ha ManoM U Ha KOHEYHOM
2 MEPEMEIICHUU. Fpegbﬂqecme y BuGmorexa LIOK
npeacTaBieHue paboThl CHibl. MOIIHOCTD https://m.eds00.ru/913974c7
CHITBI
Kunernueckast sHEprust MaTepHaIbHOMI
- TOYKH. TeopeE/Ia 00 n3MeHeHnH ) BuGamorexa [IOK
KUHETUYECKOH SHEPTUN MaTepUabHON hitps://m.edso0.ru/9a5e2e74
TOYKHU
[loreHnmanbHbIe U HENOTEHLIUAILHBIE
cuiibl. [loTeHIIMaNbHAs SHEPTHUSI.
[lorenumanbHas 3HEPrust ynpyro
Jne(pOpMUPOBAHHOM MPYKUHBI.
28 [lorennmanbHas 3HEprus Tena B BuGmnorexa [[OK
;HHOPOHHOM TPaBUTALHOHHOM TOJIC. https://m.edsoo.ru/554bafcc
OTEHIMAJbHASI SHEPTHsI Tela B
TPaBUTALIMOHHOM TI0JIE OJJHOPOIHOTO IIapa
(BHYTpH 1 BHE mapa). Bropas kocMudeckas
CKOPOCTb.
TpeTbs kocMHuueckas ckopocTb. CBA3b
paboThl HETIOTEHITUATILHBIX CHJI C
39 U3MEHEHHEM MEXaHMUYECKOW PHEPTHH bubanoreka IIOK

CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

https://m.edsoo.ru/f57b4e01
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VYipyrue u Heynpyrue CTOJIKHOBEHHS.
VYpasHeHue bepHyinu s uacanbHON
JKUAKOCTH KaK CJIEICTBHE 3aKOHA
COXpaHEHUsI MEXaHUYECKOU

40 sHeprun. TeXHHYECKHE YCTPOHCTBA U bubmoteka [IOK
TEXHOJOTHYESCKHE MPOLIECCHI: TBHKECHUE https://m.edsoo.ru/f30f43b6
paket, BOOOMET, KONEp, MPYKUHHBII
IKCTOJIET, THPOCKOI, (PUI'YPHOE KaTaHUEe Ha
KOHBKaX.

"

" Koutpoabhas paGora 'IVIO Teme "'3aKOHBI Bubmuorexa IJOK

coxpaHe
XPAHEHMN B MEXAHHKe https://m.edsoo.ru/474e7c4a
OCHOBHBIE TTOJIOKCHHUSI MOJICKYIISIPHO-

kuHeTn4eckoi teopun (MKT), ux ombrTHOE

42 o6ocHosanue. Judpdysus. Bpoynosckoe bubnmorexa [IOK
JBIDKCHUE. XapakTep IBIKCHUS U https://m.edsoo.ru/b0a4445f
B3aMMOJIEHCTBUS YaCTHUII BELIECTBA.

Moesnu CTpOeHH s ra30B, KHIKOCTEH 1

43 TBEPABIX TEN U OOBACHEHHE CBOWCTB bubnmorexa LIOK

BEILECTBA HA OCHOBE STUX MOJEIEH. https://m.edsoo.ru/c44d02e2
Macca u pazMepsl MOJICKYT (aTOMOB).

44 Konnuectso BemecTsa. [locTossHHAS bubmmoreka [JOK

Asorazpo https://m.edsoo.ru/c5b72ab7
Temnosoe paBHOBecue. TeMmiiepaTypa u

45 crioco0Obl e€ m3Mepenust. [llkana Temneparyp bubnuorexa [IOK
Lenbcust. https://m.edso0.ru/0070d493

46 Pewenue 3ama4y but6mmoreka [IOK

https://m.edsoo.ru/1531aba5
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MOI[GJ'II) HUACAJIBbHOT'O Ir'a3a B MOJICKYJIAPHO-
KUHETHYCSCKOM TCOpHU: YaCTULILI I'a3a

bubnunorexa LIOK

47
JIBHIYTCA XAOTHHCCIH H e https://m.edsoo.ru/1deb2367
B3aMMO/ICHCTBYIOT PYT C APYTOM.
T"a3oBbie 3aKOHBI. YpaBHEHUE Bu6miorexa [JOK
48 _ i
Menzeneepa—Kuaneipona. https://m.eds00.ru/8d12¢328
AOGcomoTHas TeMiieparypa (1kaina Bu6miorexa [JOK
49
temneparyp Kenpuna). 3akoH /lanprona. https://m.edsoo.ru/14e02d1f
HM3omporiecchl B naeaabHOM rase ¢ Bu6miorexa I[OK
50
MIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'pacdnueckoe npeacraBneHme BuGmorexa [IOK
51 .
M30IIPOIIECCOB: M30TEPMa, 30X0pa, n300apa https://m.eds00.ru/1344327b
CBsi3b MEX/y JaBJICHHEM U CPEIHEH
KUHETHYECKOM SHEePrueil MoCTYaTeIbHOTO
52 TEIIOBOTO JIBUKCHHS MOJIEKYJT UICATLHOTO Bubmrorexa LIOK
rasza (OCHOBHOE ypaBHEHHE MOJICKYJISIPHO- https://m.edsoo.ru/c8094721
KUHETHYECKOM TEOPUH HJICATBHOTO ra3a).
53 Pemrenne 3amay bubnnoreka [IOK
https://m.eds00.ru/10265a05
Cas13p a0CONIOTHOM TeMIepaTy P
TEPMOJMHAMUYECKON CHCTEMBI CO CPEHEH
54 KUHETHYECKOH YHEPrHell MOCTYaTeIbHOTO https://m.edsoo.ru/c38af875
TEIIOBOTO JIBIKEHHS €€ YaCTHUI
55 TexHHYeCKHE YCTPOHCTBA U bubmmoreka [JOK

TEXHOJIOTHUYECKHE TIPOIIECCHI: TEPMOMETD,

https://m.edsoo0.ru/09d12fd8
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OapomeTp, MoJy4YeHHe HAHOMATEPUAJIOB.

KonTpoabHas padora o teme

bubnunoreka LIOK

56 " "
Ocnosrr MKT https://m.eds00.ru/13adad59
TepmonuHamuyeckas cuctema. 3ajaHue
BHEIIHMX ycnoBul ans T/] cucteMsl.
BHewiHue 1 BHyTPEHHHE TapaMeTphI. Bu6miorexa I[OK
57
HMapamerpet T/L cuctembt kak cpesirue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYMH, OMUCHIBAIOIINX e€ Ha
MHKPOCKOITHYECKOM YPOBHE
HyneBoe Hayasio TEpMOAMHAMUKHU.
58 CamonponsBonbHas penakcanus T /1 bubanoreka IHIOK
CHCTEMBI K TEINIOBOMY PaBHOBECHIO https://m.edsoo.ru/8ec512f0
Mopens uaealbHOro rasa B
TEPMOJMHAMUKE - CHCTEMa YPaBHEHHIA.
59 Y c10BUS NPUMEHUMOCTH 3TOM MOJICIIH: bubmmoteka [IOK
HU3Kas KOHIEHTPALMS YaCTHUII, BHICOKHE https://m.edso0.ru/29355001
TEMIIEPaTyphI.
YpaBuenue Menjeneesa-Kianeipona u Bu6smoreka [JOK
60 i
BBIPAKCHUC JULAL BHYTPCHHCH SHCPIMH https://m.edsoo.ru/bal178d0
BeipaskeHue 1l BHyTpEHHEH SHEpPrin
OJTHOATOMHOT'O HICATLHOTO Ta3a. Bu6miorexa [TOK
61
KBasucraTudyeckue u HECTaTUYECKHUE hitps://m.edsoo.ru/acscacls
HPOIIECCHI
DnemeHTapHas paboTa B TEPMOJHHAMHUKE.
62 Brraucnienne paboTsl 1o rpaduky mpouecca bubnmorexa [IOK

Ha pV-muarpaMme

https://m.edso0.ru/741d5738
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Termonepeﬂaqa Kak CII0co0 M3MeHEHUs

63 BHyTpeHHel sueprun T][ cuctemsl 6e3 bubnnorexa [IOK
COBepIIEHHsT pabOTHI https://m.edsoo.ru/3d734561
o4 KoHBeKIusI, TETIONPOBOIHOCTb, Butmorexa [OK
HayHenme https://m.edso0.ru/157b54cd
KonnuecTtso TemnoTsl. TemoéMkocTs
5 Tena. Y aenpHas u MOJI)IpHélSI TEIIOEMKOCTH Butmorexa [OK
BellecTBa. Y paBHeHUe Maiiepa. Y nenbHas hitps://m.eds00.ru/7ba6 7355
TEIUIOTa CrOPaHUs TOTLTHBA
66 PacuéT KoJM4ecTBa TEIUIOTHI IPH Butmorexa [IOK
renonepenate https://m.edsoo.ru/1db5ad4e
[ousitre 06 aguabaTHOM MpoIecce.
67 [lepBblii 3aKOH TEPMOIMHAMUKH. bubmoreka LIOK
BHyTpenHsis oHEpTUSL. https://m.edsoo.ru/d8098824
KonnuecTBo TemioTsl u paboTa Kak Mepbl
68 U3MeHeHUs BHyTpeHHe# sHeprun T]1 bubnmnorexa [JOK
CHCTEMBI https://m.edsoo.ru/b047alcd
Bropoii 3aK0H TepMOTHHAMHUKH JTSI
PaBHOBECHBIX MPOLIECCOB: Yepe3 3aJaHHOC
PaBHOBECHOE COCTOSTHHE
TEPMOIMHAMUYECKOM CUCTEMBI TIPOXOIUT
69 eIMHCTBeHHast annabara. AGCOMIOTHAS bubmuoreka [{OK

TeMIiepaTypa.

Bropoii 3ak0H TepMOIMHAMUKH IS
HEPaBHOBECHBIX MPOLIECCOB: HEBO3MOMXKHO
nepeaaTh TEIUIOTY OT 00Jee XOIOAHOTO Tena
K OoJiee HarpeToMy 0e3 KOMIICHCAIIUN

https://m.edsoo.ru/c6f4f464
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(Knaysuyc). HeoOpatumMocTs mpUpOAHBIX
HPOIIECCOB.

TIpuHIUIIBI 1EMCTBUSI TETUIOBBIX MAIIKH.

bub6nmoreka [IOK

70
KT https://m.edsoo.ru/2e945513
- MaxcumanbHoe 3Hauenue KIT/1. Hukn Bubmmorexa [IOK
Kapuo https://m.eds00.ru/fe3857b9
72 Pemrenne 3amaq bubmorexa [IOK
https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCIeKThI UCITOJIb30BaHUS
73 TEIUIOBLIX ABUTaTench. Temiosoe bu6mmorexa [IOK
3arps3HEHUE OKPYKAIOIIEH CPEIb https://m.edsoo.ru/9867aaa7
TexHudeckue ycTponcTsa u
TEXHOJIOTHYECKUE MPOIIECCHI; XOJIOUIbHUK,
KOHAHMIIMOHED, TU3EIHHBIN 1
KapOropaTOpHBIN ABUTaTeNH, TapoBas
o TypOHMHA, TIOTyYeHHE CBEPXHU3KHIX BuGmorexa [IOK
TEMIIEPATYP, YTHIN3ALHUS «TEIIIOBBIX) hitps://m.eds00.ru/c8c70432
OTXOJIOB C UCIIOJIb30BaHUEM TEIIOBOTO
Hacoca, yTHIIN3alus OHOOPTaHHYECKOTO
TOTUTMBA JIJIS1 BBIPAOOTKHU «TETTOBOM» U
3JIEKTPOIHEPTUU.
O060011IeHNE 1 CUCTeMATH3allUs 3HAHUH 110
75 teme "Tepmoannamuka. TernoBsie bubanoreka IIOK
MaIIuHbL" https://m.edso00.ru/28d62b3f
76 MomyrogoBasi KOHTPOJbLHAA padoTa. bubimnorexa [LIOK
https://m.edso0.ru/1b6e26¢5
77 ITapooOpa3zoBaHie 1 KOHIACHCAIHS. bubmuorexa [{OK
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Hcnapenue u kuneHue. Y qebHas TerioTa
napooOpa3oBaHus

Hacrlimenasie 1 HEHACHIIICHHBIE Iapel.
KauecTBenHnas 3aBUCMMOCTD IJIOTHOCTH B
JaBJICHUA HACBIMICHHOI'O ITapa OT

https://m.edsoo0.ru/6f8e6777

78 TEMIIEPATYPHl, MX HE3aBHCUMOCTH OT 00bEMa bubmmoreka [JOK
HACHIIIEHHOTO Mapa. 3aBUCHMOCTH https://m.edsoo.ru/f5¢17d02
TeMIIepaTypbl KUTICHUS OT TABJICHUS B
JKHUIKOCTH

79 BnakxHOCTh BO3yxa. AOCOIIOTHAS U Bu6uorexa IJOK
OTHOCHTCIBHAA BIAAKHOCTE https://m.edsoo.ru/30ebbb79

30 Pemenne 3a1a4y bubnunoreka LIOK

https://m.edso0.ru/18e95ff3
Teépaoe Teno. Kpucrannuueckue u

81 amMop(dHbIe TeNa. AHH30TPOIHS CBONCTB bubnuoreka [{OK
KPHUCTAIIIOB https://m.edso0.ru/20a88a03

- [InaBnenue u KpI/ICéanII/BaHI/IH. VnenvHas Bu6miorexa I[OK
TETIOTa TIABICHHA. LyDIMMAtA https://m.edsoo.ru/6ee91e9f

Hedopmaruu TBEpmOTO Tena. PacTsokeHue
83 u ckarue. Cugur. Momyis FOwura. Ipenen bubmmoreka IIOK
yIpyrux aepopMarmi https://m.edsoo.ru/dalaab10
TemmoBoe pacumpeHue KUAKOCTEH U
TBEPABIX TeI, 00bEMHOE U INHEHHOE
84 pacummpenre. AHTapMOHU3M TETLTOBBIX Bubmorexa IIOK

KOJIcOaHMI JaCTHI] BEIICCTBA KaK MPUIHHA
TETJIOBOTO PaCIIUpeHUs Tel (Ha

https://m.edsoo.ru/7ba5edf2
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KaueCTBCHHOM YPOBHE).

ITpeobpazoBanue sHEprun B (ha30BBIX

85 bubnunoreka LIOK
fiepexonax https://m.edso0.ru/97a0672f

36 VpaBHEeHHUE TEMIOBOro Oananca bubnuorexa [JOK

https://m.edsoo.ru/ab1521fb

87 Pewenue 3amay bubnuoreka [{OK

https://m.edso0.ru/8ab7f40d
IIoBepXHOCTHOE HATSKEHHUE.
KoadduiueHT mnoBepXHOCTHOTO HATSIKSHMUSL.

38 Kanumnsipesle senenus. JlaBaenue mnoj bubnuoreka [{OK
UCKPHBIIEHHON MOBEPXHOCTHIO JKUIKOCTH. https://m.edsoo.ru/b42f1f97
®opmyna Jlamnaca.

TexHuueckue ycTpoucTsa u

89 TEXHOJIOTHYECKHE TIPOLIECCHI: JKHUIKUE bu6morexa [JOK

KPHCTAILIbI, COBPEMEHHbIE MATEPHAIIBL. https://m.eds00.ru/0b52575¢
Kountpoabhasi pabora no reme

90 " ArperaTHble COCTOSIHMSI BellecTBa. bubnuoreka [JOK

®da3oBbie nepexoan!" https://m.edsoo.ru/7dc2a739
DeKkTpu3aus Tea U e€ MposIBICHHUS.

o1 DIIEKTPUIECKUAN 3apsI. 21113_? BHJIA Bu6nnorexa [IOK
DVICKTPHHICCKHX 3apA/I0B. LIPOBOAHMIH, https://m.edsoo.ru/1aff445f
JUBJICKTPUKH U TIOTYTIPOBOTHUKH

o ; DneMeHTapHBIN SIEKTPUUECKUH 3apA/l. Bubmiorexa [IOK

AKOH COXPAHCHUS JICKTPHUCSCKOTO 3apsia https://m.edsoo.ru/f49afd24

93 BzaumopeiicTBue 3apsaoB. ToueuHbie Bubmorexa IOK

https://m.edso0.ru/445b7746
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3apsansl. 3akoH Kynona

bubnunorexa LIOK
94 Pemenue 3anai https://m.edso0.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onekrpudeckoe noje. Ero neiicteue Ha Bu6miorexa [[OK
95
HNCKTPHHUCCKHC 3apA LI https://m.edso00.ru/05c6bfal
HanpsxEHHOCTD 311€KTPUYECKOTO OIS,
IIpoOGusIit 3apsia. JInHMM HANPSHKEHHOCTH Bu6muorexa [JOK
% DIICKTPHHECKOTO MO, OAHOPOIHOE https://m.eds00.ru/3dac6957
JIIEKTPUYECKOE TTOJIE
TTOTeHIIATBHOCTD IIEKTPOCTATHYECKOTO Bu6miorexa I[OK
97 noJist. Pa3HOCTh MOTEHIMAIOB U HATPSUKCHUE https://m.eds00.ru/80021447
[ToreHumanbHas 3HEPrus 3apaaa B
98 aNIeKTpocTaTHIecKoM rose. [loTeHmman bubnmorexa [IOK
JIIEKTPOCTATHYECKOTO TIOJISk https://m.edsoo.ru/af5fa389
CBs13b HANPSHKEHHOCTH OIS M PA3HOCTH
MOTEHIMAJIOB IS SJIEKTPOCTATHYECKOTO Bu6miorexa I[OK
9 nons (kax OHOPOAHOTO, TaK U https://m.edsoo.ru/df7a6838
HEOTHOPOJIHOTO).
IIpuHIUI Cynepro3nnuy ANEKTPUIECKUX Bu6miorexa [JOK
100 i
foen https:/m.edsoo.ru/Ocfedabe
101 Pemenwue 3anau bubmuoreka [{OK
https://m.edso00.ru/5a582263
L0 ITone Toueunoro 3apsiga. [lone BuGmioreka [[OK

PaBHOMEPHO 3apsHKEHHON Cephl

https://m.edsoo.ru/b297b5c3
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ITone paBHOMEPHO 3apsKEHHOTO 110
00bEMy mapa. [Tone paBHOMEpHO
3apsOKEHHON OCCKOHEYHOMH

bu6nmoreka IIOK

103 iockocTH. KapTHHBI IMHKI HANPSHKEHHOCTH hitps://m.edsoo.ru/f7a665¢ee
9TUX MOJIEH U SKBUIIOTCHIMATBHBIX T '
IIOBEPXHOCTEN.

[TpOBOTHHKH B JEKTPOCTATHYCCKOM BuGmorexa LIOK

104

mosie. Y CII0BHE PABHOBECHS 3aPA/IOB https://m.eds00.ru/32405eab
JIM3IEeKTPUKY U OJTYNIPOBOIHUKU B
ANEKTPOCTATHYECKOM TIOJIC. BuGmorexa LIOK

105
JOIIeKTPHYECKas NPOHMIACMOCTE https://m.eds00.ru/060ebab5
BCILICCTBA.

Kongencarop. DneKTpoéMKOCTh

106 KOHJIeHCaTopa. DIEeKTPOEMKOCTbD IIIOCKOT0 Bubmmoreka [IOK

KOHJICHCATOPa https://m.eds00.ru/845b4f73
[MapasniensHOe COeTMHEHUE Bu6miorexa I[OK

107

KOHJIeHCATOpOB https://m.edsoo.ru/d11e8ce?
ITocnenoBarenbHOE COETMHEHNE Bu6smoreka [JOK

108
KOHJIEHCATOpOB https://m.eds00.ru/1992920

109 OHeprus 3apsHKEHHOr0 KOHAEHcaTopa bubanoreka IIOK

https://m.edsoo.ru/73a34f18
b bubnunorexa LIOK

110 CIICHHS 3a/lad https://m.eds00.ru/5fb2ach5

https://m.edso0.ru/27434040

11 JIBr>xeHue 3apspKeHHOM 4acTUIIh B Bu6smoreka [JOK

OIHOPOAHOM JJICKTPUYUCCKOM I10JIC

https://m.edso0.ru/8341d6ac
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Pemenue 3agau

112
TexHuueckue ycTporcTBa u
TEXHOJIOTMYCCKUE MPOLIECCHI: 3IEKTPOCKOII,

113 3JIEKTPOMETP, DIEKTPOCTATUYCCKAS 3AIlIUTA, bubmorexa [IOK
3a3eMIICHHE DJIEKTPOIIPUOOPOB, https://m.eds00.ru/5752603f
KOHJIeHCaTOpkI, TeHepatop Ban ne ['paada.

114 } Koutpoabhas paﬁoT'i'l 1o TemMe ButGmiorexa [OK

JIEKTPHHIECKOE MoIe https://m.edsoo.ru/cefe90e9
Cuna toka. ITocToSHHEIN TOK. Y CIIOBHS

115 CYLIECTBOBAHMS MTOCTOSHHOTO bubnnoreka [JOK
IEKTPHYECKOTO TOKA https://m.edso0.ru/233311b5

116 Uctounuku Toka. Hanpsokenune u 9/1C bub6mmorexa IIOK

https://m.edsoo.ru/0839a115

117 3akoH Oma 1151 yyacTKa LIETH. Bu6muorexa [JOK
ONEKTPUIECKOE CONPOTHBIICHHE https://m.edso0.ru/f14f251e

3aBUCUMOCTD COTIPOTHBIICHUS

118 OJTHOPOJ/THOTO TPOBOAHHKA OT €T0 JUIMHBI U bubnmorexa [IOK
TUTOIIAIN TIOTIEPEYHOTO CEYESHHUS https://m.edsoo.ru/95fcdf51

119 VY ienbpHOE COMPOTHUBIICHUE BEIIECTBA. BuGmnorexa [TOK
Pemenne sanat https://m.eds00.ru/437f8300

190 ITocnemoBarensHOE, MapaIeIbHOE, Bu6miorexa [TOK
CMEIIAaHHOE COCMHEHHE TIPOBOTHUKOB hitps://m.eds00.ru/236£7e07

121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX Bu6miorexa [JOK

nerreit. [1pasmma Kupxroda

https://m.edsoo0.ru/1794cf37
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Pemtenne 3amau

bubnunorexa LIOK

122 https://m.eds00.ru/3881b469
Pabota amekTprdaeckoro Toka. 3akoH Bu6maorexa LIOK
123 Hoxoyns —Jlenua https://m.edsoo.ru/a3605c5¢
124 Pemenue 3a1a4y bub6nmoreka [IOK
https://m.eds00.ru/6761bf0f
MOUIHOCTD ANEKTPUUYECKOTO TOKA.
125 TemoBas MOLHOCTb, BbIJEIsgeMas HA Bbu6moteka [JOK
pesucrope https://m.edso0.ru/99750a6f
126 Pemenue 3amay bubnuoreka [{OK
https://m.edsoo.ru/eb72fc24
9J1C u BHyTpeHHEE COIPOTUBIICHUE Bu6muorexa IJOK
12 MCTORHIKA TOKA https://m.edsoo.ru/72d453af
3axon OMa J171s1 TOTHOM (3aMKHYTOM) BuGnuorexa [IOK
128 PICKTPHYCCKON wemH https://m.edsoo.ru/221f40fb
129 Pemenwue 3anau bubnuoreka [{OK
https://m.edso00.ru/35800679
130 MOLIHOCTE HCTOYHMKA TOKA bubmuorexa [{OK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3aMbIKaHuE bubmuoreka [{OK
https://m.eds00.ru/546f5632
132 KonzieHcarop B LENU MOCTOSHHOTO TOKA bu6muoreka [JOK
https://m.edso0.ru/35368f3e
TexHuueckue ycTpoucTsa u Bu6miorexa [IOK
133 TEXHOJIOTUYECKHUE TIPOIIECCHI: aMIIEPMETP,

BOJIETMETP, PEOCTAT, CUETINK

https://m.edso0.ru/4410cef0
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SHGKT‘pI/I‘lCCKOﬁ OHEPruu.

Pemtenne 3amau no treMe "IlocTossHHBIHI

bubnunoreka LIOK

134 it TOK"

STCKTPHICCKIH TOK https://m.edso0.ru/a7340a29

135 Pemenne 3af[aq n'? teme "TIoCTOSTHHBIN Bubmuorexa IJOK
ICKTPHHACCIII TOK https://m.eds00.ru/744261b8

136 Pemenue saf[aq H,? teme "TlocTosHHBIM Bu6muorexa [JOK
ICKTPHHACCIII TOK https://m.eds00.ru/eb5d4687

137 O6S6HIGHHG " CI:ICTeMaTmaumI iHaHI/f'I/I 1o BuGmorexa LIOK
teme "TIOCTOSIHHBIH SIIEKTPHUYECKUI TOK hitps://m.edsoo.ru/bfd7a050

138 . KOHTpOJ‘IbHUaH padora no Telzae ) BuGmorexa LIOK

HocTostHubIH S1eKTpHaecKuii ToK https://m.eds00.ru/1885ddf1
DJieKkTprYecKas POBOIUMOCTb
Pas3IUYHBIX BELMIECTB. DIEKTPOHHAS

139 MPOBOIUMOCTD TBEPIIBIX METAJIIIOB. bubanoreka LIOK
3aBUCHMOCTb CONPOTUBIIEHHS METAIIIOB OT https://m.edsoo.ru/da794295
temiieparypsl. CBEPXIPOBOAUMOCTb.

DJIEKTPUYECKHI TOK B DJIEKTPOJIUTAX.

140 DIIEKTPOTUTHYECKASE TUCCOIHAIINS. Bu6mmorexa LIOK
SnexTposus. 3axombt Gapancs https://m.eds00.ru/4b423491
AIIEKTPOJIH3A.

DIIEKTPUIECKUN TOK B Ta3ax.

1 CaMOCTOSITEIIbHBIN U HECAMOCTOSITEIIbHBIH Bu6miorexa I[OK
paspsi. Pasnuunblie THIIBI CAMOCTOSITEILHOTO https://m.eds00.ru/92d92f76
paszpsiaa. Monuus. Ilnazma.

142 DekTpuuecKuii TOK B Bakyyme. CBOiCTBa bubmuorexa [{OK
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OJICKTPOHHLIX IMTY4YKOB

https://m.edsoo.ru/2E+160

143

144

145

146

147

[onynpoBoguuku. CoOCcTBeHHAs U
IPUMECHasl IPOBOAUMOCTh
MOJTyTIpOBOAHUKOB. CBOMCTBa p—N-Tiepexoaa.
[TomynpoBOgHUKOBBIE IPHOOPHI.

TexHuuecKkue ycTporUcTBa U IPAKTUUECKOE
NIpUMEHEHUE: ra30pa3psiaHbIE JTaMIIbl,
AIIEKTPOHHO-Ty4eBas TpyOKa,
MOJYIPOBOAHUKOBBIE IPHOOPHI: N0/,
TpaH3UCTOP, POTONUOM, CBETOAUO,
rajJpBaHMKa, paMHUPOBAHUE MEH,
BbITIJIaBKA aJllOMUHUSA, 3JICKTPOHHAA
MHUKPOCKOITHSL.

DuU3NYECKUM IPAKTUKYM [0 TEME
"N3MepeHre CHIIbI TOKA M HAIIPSDKEHUS B
LETH TOCTOSHHOT'O TOKA ITPY OMOLIH
AHAJIOTOBBIX M U(PPOBBIX N3MEPHUTENBHBIX
npru6opoB" WM "3HaKOMCTBO ¢ IUGPOBOU
naboparopueit o ¢pusuke. [Ipumepsr
n3MepeHus GU3NIECKUX BEINYMH MPH
MOMOIIY KOMIIBIOTEPHBIX 1aTYUKOB"

®u3N4EeCKUi MPAKTUKYM TI0 TEME
"N3ydeHne HepaBHOMEPHOTO ABMKEHUS C
LENBI0 ONPEIENIEHUs] MTHOBEHHOM cKopocTH"

DU3HYECKUM IPAKTUKYM 110 TEME
"N3mepenHne YCKOPSHUS TIpr
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JBMKEHHUH 10 HAKJIOHHOW TUIOCKOCTH' HITH

bub6nmoreka [IOK
https://m.edsoo.ru/ab61c660

bubnuoreka [{OK
https://m.eds00.ru/83622200

bu6nmorexa LIOK
https://m.edsoo.ru/5643ea56

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

but6mmoreka [IOK
https://m.edso0.ru/6960b6ef
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"UccnenoBanue 3aBUCUMOCTH IIyTU OT
BPEMCHH TTPH PABHOYCKOPSHHOM JIBHKEHUH'"

DuU3HYECKUM IPAKTUKYM [0 TEME
"N3mepeHne yCKOpeHHs CBOOOTHOTO
nagenns” win "VzydeHnue NBIKEHUS Tena,
OpOITIEHHOTO TOPU30HTATIHLHO"

bu6nunorexa LIOK
https://m.edsoo.ru/d1ea2402

149

DU3HYECKUN IPAKTUKYM I10 TEME
"N3yueHue ABMXKECHUS TeJla IO OKPYKHOCTH
C TIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MITH
"UccnenoBanue 3aBUCUMOCTH MIEPUOIa
oOpalieHus] KOHHYECKOI0 MasgTHUKA OT €T
napameTpos"

bubnuoreka [{OK
https://m.edsoo.ru/bcf53514

150

DuU3NYECKUM IPAKTUKYM [0 TEME
"U3mepeHre paBHOACHCTBYIONIEH CUIIBI IIPU
JIBIKEHUH OpyCKa 110 HAKIIOHHON
mwiockoctu" unu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHH JIBWKEHUS OpycKa
10 HAaKJIOHHOH MJIOCKOCTH Ha 3aJJaHHOE
paccTosiHUE OT ero Macchl”

bu6nmorexa LIOK
https://m.edsoo.ru/0b34db84

151

DU3HYECKUM IPAKTUKYM 110 TEME
"NccnemoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U
pe3uHOBOM 00pa3siie, oT ux Aedopmaryu”
win "U3yueHue NBIKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, TIEPEKUHYTON Yepes
TErkuit 6J10K"

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

152

DU3NYECKUI TPAKTUKYM TI0 TEME
"UsmepeHne Kod(phUIMEHTa TPEHUS 110

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607
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BEJIMYMHE YTJIOBOTO KO3 PUITUCHTA
3apucumoctu FTp(N)" nnm "UccnenoBanue
JBIDKEHHSI OpycKa [0 HAKJIOHHOW INIOCKOCTH
C IepeMeHHBIM KOAPPHUINEHTOM TpeHHs"
i "V3yueHne IBIKEHNS TPy3a Ha Baly C
TpeHueM"

153

154

155

DU3HYECKUN PAKTUKYM I10 TEME
"UccnenoBanue yCIOBUM paBHOBECUS
TBEP/OTO Teja, UMEIOLIEero och BpalieHus"
i "KoHcTpynpoBaHue KPOHIITEHHOB U
pacu€r cun ynpyrocta" win "U3yyenue
YCTOMUYMBOCTH TBEPIOIO TENA, UMEIOILETO
IJIOLIAb OMOpPHI"

DuU3NYECKUM IPAKTUKYM [0 TEME
"N3MepenHne uMmysbca Tena o TOpMO3HOMY
nyta" win "U3MepeHue cuiibl TATH,
CKOPOCTH MOJIENIH 3JIEKTPOMOOHIIS 1
MOIIHOCTU cuiibl Tsru" win "CpaBHEHUE
M3MEHEHUS] UIMITYJIbCa TeJla C UMITYJIbCOM
cuisl" win "HccenoBanue COXpaHeHHS
UMITyJIbCa MPH YIPYTrOM B3aUMOJEHCTBUM"
i "VM3mMepenne KHHETHYECKOW SHEPTHH
TeJa 1Mo TOPMO3HOMY ITyTH"

®u3N4EeCKUi MPAKTUKYM TI0 TEME
"3ydeHne n30TepMHUECKOTr0 Mporecca
(pexoMeHA0BaHO HCIIOIB30BaHUE HUPPOBOH
naboparopun)" win "M3yueHre n30X0pHOTo
nporiecca” win "U3ydeHnue u3obapHOTro
npouecca” win "[IpoBepka ypaBHeHUs

bubnuoreka [{OK
https://m.edsoo.ru/4a04f4f7

bubmmoreka IIOK
https://m.edso0.ru/856fb28e

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07
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cocTtostHus"

156

Ou3nyecKuil NPaKTUKYM T10 TeMe
"U3mepenre ynenpbHON TeII0EMKOCTH' HITH
"UccnenoBanue mpoiiecca OCThIBAaHUS
Bemiectsa" mwin "HccnenoBanue
agmabaTtHOTO TIporiecca” wim "M3ydeHue
B3aUMOCBA3U SHEPIrUur MCKMOJICKYJIAPHOI'O
B3aUMOJICHCTBUS U TEMIIEPATYPbl KUITCHHSI
JKuIKoctei"”

bubnunorexa LIOK
https://m.edsoo.ru/2f2faa61

157

158

DU3HYECKUN PAKTUKYM I10 TEME
"N3yueHue 3aKOHOMEPHOCTEN NCTTAPEHUS
xuakocret" unn "M3mepenue yneabHoON
TEIJIOTHI IU1aBieHus apaa" win "U3yuenue
CBOMCTB HACBIILIEHHBIX MapoB" WU
"N3mepenrie abCOMIOTHOM BIIaKHOCTH
BO3/yXa U OIIEHKA MacChl TApOB B
nomeneHun". Msmepenue kosdduineHra
MTOBEPXHOCTHOTO HATSKEHUS

DuU3NYECKUM IPAKTUKYM [0 TEME
"HaOuroieH1e mpeBpalieHus SHePTun
3apsHKEHHOT0 KOHJIEHCATOPa B HEPTHIO
n3TydeHus ceeroauona’ wim "M3ydenne
IIPOTEKaHUs TOKA B LIENH, COAEpKaIIeH
KoHAeHcaTop" niu "Pacnpenenenue
Pa3HOCTH MOTEHINANIOB (HATPSKEHHS ) TIPH
MOCIIEA0BATEIEHOM COETMHEHUH
KOHJICHCATOPOB"

bubmmoteka IIOK
https://m.edsoo.ru/6b1a23b5

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

159

®u3N4eCcKUil MPaKTUKYM IO TEME
"NccnemoBaHue CMEIIaHHOTO COSIMHEHUS

but6mmoreka [IOK
https://m.edso0.ru/2b179d98
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pe3ucropoB" unu "M3mepenue yaeapHOro
COIIPOTHUBIICHHSI IPOBOAHUKOB" MU
"HccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT
HaNpsDKEHUS 1S JIaMIIbl HaKaTuBaHUs "

DuU3HYECKUN IPAKTUKYM [0 TEME
"Habmonenue smekrponm3a" uiu
"N3mepenue 3apsaa 01HOBaJIEHTHOIO HOHA"

160 nnn "HccnenoBanre 3aBUCHMOCTH bu6nunorexa LIOK
COIIPOTHBIICHHUS TEPMOPEZUCTOPA OT https://m.edsoo.ru/64b6e901
TemrepaTypbl” uinu "CHSITHE BOJIBT-
aMIIEPHOM XapaKTEpPUCTUKHU auoaa"

161 0606{'11CHI/IC U CHCTi:MaTmaum 3HAHUN Bu6miorexa LIOK
no Teme "Kunematuia https://m.edso0.ru/ed017d93

16 0606?161”16 u cnfTeMaTnsauna 3HAHUU Bu6uorexa IJOK
no Teme *Jlunamuka https://m.edsoo.ru/3149956b

163 06'(361ueHHe 5 CI/ICTeMaTI/I3a'I:II/I$I 3HAHUH 110 Bu6uorexa IJOK
Teme "CTaTHKa TBEp/Ioro Tena https://m.edsoo.ru/0f9752ac

164 0606'I'H6HI/IG W CUCTEMAaTU3alHs 3HaHm71” Bu6nnorexa [IOK
1o TeMe "3aKOHBI COXPAHEHHSI B MEXaHHKE https://m.edsoo.ru/6c0dface

165 HToroBasi KOHTPOJIbHasI padoTa. bubnuorexa [IOK

https://m.edsoo.ru/de148976
O0001IeHNE U cCHCTEMATH3AAs 3HAHUI

166 no teme "TepmoauHamuka. TerioBbie bu6muoreka [JOK
MAaIIuHbI" https://m.edsoo.ru/Obcc77cl

167 OO6O0IIEHHE U CUCTEMATU3ALUS 3HAHUI bubmuorexa [{OK

1o Teme "ArperaTHble COCTOSIHUS BEILIECTBRA.

https://m.edso0.ru/59ca5c91
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®a30BbIe IEPEXOHI"

O00011IeHNE ¥ cUCTEMATU3aLMA 3HAHUH 110

168 . . 1 bubnunoreka LIOK
TeMe "JMeKTpHecKoe nose https://m.edso0.ru/f2381c0c
O0001IeHNEe U cCUCTEMATHU3aLHS 3HAHUI BubGmorexa [TOK
169 o Teme "[locTosTHHBIN 3neKTpUYecKuil TOK" 1 https://m.edsoo.ru/3cae6dal
O00011IeHIE U CUCTEMATU3AINS 3HAHUA Bu6mmorexa [IOK
170 o Teme "TOKHU B pa3IMuHbIX cpeaax” 1 https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcenl
. Bsaumoseiictere HOCT(l)\S/IIHHI)IX MarHuTOB . Bu6morexa LIOK
Y TIPOBOIHUKOB C TOKOM. MarHuTHoe ToJie. https://m.edso0.ru/487a8593
BekTtop MaruutHOM UHAYKIUU. [TpuHUumn
2 CYIICPIIO3UIIMU MarHUTHBIX ToJiel. JIuHum 1 bubmuoreka [IOK
MarHUTHON WHIYKI[HH https://m.edsoo.ru/4clabcch
MarauTHO€ T10JI€ MPOBOIHMKA C TOKOM
3 (IpSIMOTo MPOBOHMKA, KATYIIKH U 1 bubnuorexa [IOK
KpyroBoro Butka). OmsIT Dpcrea. https://m.edso0.ru/d35d5262
4 Cuna Amriepa, e€ HampaBieHHe U MOJIYJIb 1 bubmmoreka IIOK
https://m.edsoo.ru/26d9c5ba
5 Pemenue 3amau 1 bubmmoteka IIOK
https://m.edsoo.ru/a37a0c21
6 Pemenwue 3a1au 1 bubmuoreka [{OK
https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HarpaBlieHUE U
7 MOyJIb. JIBHKEHHE 3apsSHKEHHOM YaCTULBI B 1 bubnuorexa [IOK
OJTHOPOJHOM MarHUTHOM TOJIE https://m.edsoo.ru/c97afaal
3 Pemenwue 3a1au 1 bubmuoreka [{OK
https://m.eds00.ru/504e98c7
9 PaGora cuisl JlopeHna 1 bubmmoreka [JOK

https://m.edsoo.ru/d518be4b
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Pemenne 3amau

bubnunorexa LIOK

10
https://m.edso0.ru/93617bd9
1 MarsuTHOE 110JI¢ B BEIIIECTBE. Bu6miotexa [[OK
deppoMarHeTHKH, Mapa- U THaMarHeTHKH hitps://m.eds00.ru/30£f9608
TexHuueckue ycTpoucTsa u
TEXHOJIOTHUECKHUE MPOIIECCHI: MPUMEHEHHE
12 TIOCTOSIHHBIX MarHUTOB, JIEKTPOMArHUTOB, bubnmorexa [IOK
TecTep-MyJIbTHMETP, HIEKTPOIBUTATETD https://m.eds00.ru/0b58190a
Sxo0H, yCKOPUTENH IeMEHTAPHBIX YACTHII.
13 PC'I'HCHI/IG 3a1a4 mo treme "MarautHoe ButGmorexa [OK
fione https://m.eds00.ru/5h55¢307
14 Bxognas koHTpoJIbHAs padoTa. bubanorexa LIOK
https://m.edsoo.ru/41c4ae8a
15 SIBnenue SHGKTPOMaFHHjHOﬁ UHIYKIUU. Bu6moreka [[OK
IloTok BeKTOPa MATHUTHOA HEYKITHH https://m.edsoo.ru/b3efa0cl
16 S/C unayKIHH bubnmnorexa [JOK
https://m.edso0.ru/48150bd8
. 3aKoH 3JEKTPOMArHUTHOW UHYKIIUU Bu6miorexa I[OK
Dapanes https://m.edso0.ru/a6dec188
18 Buxpesoe anekTpuueckoe moie. Toku Bu6miorexa [TOK
Pyxo https://m.edso0.ru/15abe140
O/1C uHAyKIMHU B IPOBOJHHUKE,
19 JBUKYIEMCS B OTHOPOHOM MarHUTHOM bubmuoreka [{OK
TOJIE. https://m.edsoo.ru/0235cc02
20 Pemrenue 3amau bubnnoreka [IOK

https://m.edsoo.ru/4dfda618
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ITpaBuio Jlenua

bubnunorexa LIOK

21
https://m.edsoo.ru/bbc22726
WNunyxrtuBHOCTE. KaTyiika Bu6miotexa [[OK

22

HWHIYKTHBHOCTH B IIETH MOCTOSHHOTO TOKa hitps://m.eds00.ru/621eae9d
SABnenne camonuaykuuu. J1C BuGnorexa [IOK

23

CaMOMHIYKIHMH https://m.edso0.ru/7ee60ca8
DHeprust MAarHUTHOTO TIOJISI KATYIIKH ¢ Bu6morexa [IOK

24
TOKOM. JMEKTPOMArHHTHOE MONe https://m.edsoo.ru/b3c0ad11

o5 Pemenue 3ana4y bubnunoreka LIOK

https://m.edsoo.ru/88f69d2b
TexHuueckue ycTpoucTBa u
TEXHOJIOTMUECKUE MPOIIECCHI:

26 WHIYKUUOHHAS I€Yb, COJICHOU, 3alllUuTa OT bubnuorexa [IOK
ANEKTPHU3ALIUH TEJ IPU BIKCHUH B https://m.edsoo.ru/76484025
MarHUTHOM I10JI€ 3EMIIH.

Kourpoasnasi pabora no reme Bu6mioreka [[OK

27 " "

JMeKTPOAMHAMHKA https://m.eds00.ru/8ae09h98
KonebarensHas cucrema. CBOOOLHEIE Bubmiorexa [IOK

28

kosieOanus. ['apMoHMUecKre KoJeOaH s https://m.edso0.ru/7c1dh385
Kunematndueckoe ¥ TMHAMHUYECKOE Bu6miorexa [IOK
29 i
OIMCAHKE KOJIEOATENBHBIX ABKEHUMI hitps://m.eds00.ru/87ce9498
DHepreTUYecKoe ONMUcaHue (3aKoH
COXpaHEHUS MEXaHUIECKOM DHEPTHUH).
b K
30 BriBoA IMHAMUYECKOTO OIMCAHUS n6mroTexa O

TrapMOHHNYCCKUX KOJIEOaHMI U3 UX
OHEPreTUYECKOIro 1 KHHEMAaTHU4YECKOI'O

https://m.edso0.ru/e3c¢99692
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OITMCaHM.

Awmruintyzaa u ¢asa konebanuii. CBs3b
aAMIUTATYIBI KOJIEOaHUH HCXOTHON

bub6nmoreka [IOK

31 BEJIMYMHBI C aMIUIUTyJaMH KollebaHuii e€ hitps://m.eds00.ru/7a0c439a
CKOPOCTH U YCKOPEHHSI.
[lepron u wacrora kKonebanwmii. [lepron
MaJIbIX CBOOOIHBIX KOJIEOaHU
32 MaTeMaTHYECKOro MasaTHuka. [lepuon bubanoreka IHIOK
CBOOOIHBIX KOJICOaHHIA TIPY)KUHHOTO https://m.edsoo.ru/e0399319
MasTHUKA
[onsiTre 0 3aTyxarnmx KOJICOaHHIX.
BrinyxaeHnbie koseOanus. PesoHanc. Bu6miorexa [JOK
33 PezonancHast kpuBas. BnusiHue 3aTyxaHus hitps://m.eds00.ru/72693d09
Ha BUJI PE30HAHCHOM KPUBOIl. T '
ABtokonebanus. TexHuaeckue
YCTPOMCTBA U TEXHOJIOTHYECKUE TPOIIECCHI: BuGamorexa [IOK
34 METPOHOM, YacChl, Ka4elld, My3bIKaITbHBIE https://m.eds00.ru/6add2644
WHCTPYMEHTHI, cericMorpad. -
bubnunorexa LIOK
35 Pemenne sazay https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpoxk-koHpepeHnus "MexaHndeckue Bu6miorexa [JOK
36 KoJIe0aHUs B My3bIKAIbHBIX HHCTPyMEHTaX" https://m.edso0.ru/8ef587he
O0001IeHNE U CHCTEMATH3aLMs 3HAHUI BuGmnorexa [TOK
37 o TeMe "MexaHn4yeckre KoineOaHus'" https://m.eds00.ru/eh84182f
38 DJIeKTpOMarHUTHBIE KOJICOaHusI. bubnuorexa [JOK
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KonebarenbHpiit KOHTYp

https://m.edsoo.ru/d4adabde

CBO0OOIHBIE JICKTPOMArHUTHBIE
K0JIe0aHMs B MICATLHOM KOIeOaTEIbHOM
koHType. ®opmyna Tomcona. Cesi3b

bu6nunorexa LIOK

39
aMmmyHHfapMa Kotjericatopa © https://m.edso0.ru/093f9afl
aMIUIUTY IO CHJIBI TOKA B KOJI€0aTeIbHOM
KOHTYpeE.
10 3aKoH COXpaHEHHsI SHEPTUH B UACATBHOM Bu6muorexa LIOK
KOAIEOATEILHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaromue 3JIeKTpoMarHuTHbIE
41 KoneOanus. BeIHyX1eHHBIC bubnuoreka [IOK
AIIEKTPOMArHUTHBIC KOJICOaHHs https://m.edsoo.ru/5e668619
1 ITepemennsIit TOK. Pesuctop u BuGmnorexa [[OK
KOHJIEHCATOP B LIENH NEPEMEHHOI'0 TOKa https://m.eds00.ru/84836152
4 Karymika WHAYKTHBHOCTH B LIENH BuGnnorexa [IOK
HEPEMEHHOTO ToKa https://m.edsoo.ru/cfa307af
CrHyconmanpHbIi IEPEMEHHBIN TOK.
44 3akon OMa 1151 3JCKTPUICCKON TSTTH but6mmorekxa [IOK
NePEeMEHHOr0 TOKa https://m.edsoo.ru/8bae38e6
MoIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JICHCTBYOIIEEe 3HAUCHUE
45 CHJIBI TOKA ¥ HAIIPSDKCHUSI TIPH Pa3IMYHON bubmuoreka [IOK
(opMe 3aBHCHMOCTH IIEPEMEHHOTO TOKA OT https://m.edsoo.ru/lcac6c4c
BpPEMEHH.
46 Pe3onanc TokoB. Pe3onanc HanpspKeHHH. Bu6miorexa LIOK
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Pemenne 3amau

https://m.edso0.ru/087506df
bu6nunorexa LIOK

47
https://m.edsoo.ru/a16836a4
WneansHBIH TpanchopMarop.
48 [Ipou3BoaCTBO, Mepeaaya u MoTpeOICHIE bubmuorexa LIOK
SIEKTPUYECKON SHEPIHU https://m.edso0.ru/f97418ae
OKOJIOTHYECKHUE PUCKU MIPU
MIPOU3BOCTBE ANMEKTpo3Hepruu. Kynbprypa BuGmorexa LIOK
49 WCTIONTE30BAHUS SJIEKTPOIHEPTUHU B hitps://m.eds00.ru/a6f74d93
MOBCEIHEBHOM KU3HU T '
TexHuueckue ycTpoucTBa U
TEXHOJOTHYECKHE TTPOIIECCHI: BuGamorexa [IOK
50 ANIEKTPUUECKHIA 3BOHOK, TEHEPATOP hitps://m.edsoo.ru/ee6677ed
MIEPEMEHHOTO TOKA, IMHUH JJIEKTPOIIepe1ad. T '
51 Permrenue 3amau bu6nmorexa LIOK
https://m.edsoo.ru/7cab59f8
O06001meHne u cucTeMaTru3anus 3HaHUH BuGamorexa [IOK
52 o Teme "DIEKTPOMarHuTHbIE KoyieOaHus'" https://m.eds00.ru/401024a9
MexaHU4YeCKHE BOJIHBI, YCIOBHSI UX
5 pacnpoctpanenus. [lonepeunsie u BuGamorexa LIOK
MPOJI0JIbHBIE BOJHBL [lepros, cKopocTh hitps://m.eds00.ru/a58e109f
pacnpocTpaHeHHS U JTTUHA BOJIHEI.
CBolicTBa MEXaHUYECKUX BOJIH:
54 OTpakeHue, MpeIoMIIeHUe, HHTep(hepeHIIns bubanoreka IIOK
¥ M PaKIIL. https://m.edsoo.ru/d9ae1000
55 3Byk. CkopocTh 3ByKa. [ pOMKOCTb 3BYKA. but6mmoreka [IOK
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Bricora Tona. TeM0Op 3ByKa.

https://m.edsoo.ru/138b6f09

Wndpassyk u ynbrpassyk. LllymoBoe

bubnunoreka LIOK

56 i
SATPIASHEHHE OXpYHAIOUICH CPEAb https://m.edsoo.ru/7380038f
57 Pemenne 3a1a4 bu6nunorexa LIOK
https://m.edsoo.ru/cfd918bf
OJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS
58 gmyt{e}mﬂ AIIEKTPOMArHUTHBIX BOJIH. Bu6miorexa LIOK
saumHas OpHeHT%um BEKTOPOB B https://m.edsoo.ru/714e5db1
AIIEKTPOMAarHUTHON BOJHE.
CBoiicTBa IEKTPOMarHUTHBIX BOJIH:
59 OTpaKeHHe, NPETOMIICHHUE, TIOJIAPH3aLKs, bubmmorexa LIOK
uHTepYEPEHIHS 1 AUPPAKITHS. https://m.edso0.ru/d01b818c
[kana 35IeKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHue IeKTPOMarHUTHBIX BOJIH B bu6morexa [JOK
TEXHHKE U OBITY https://m.edsoo.ru/49bel1f9e
[IpuHIMIIEl pagUOCBA3U U TEIEBUICHHS.
Pagunonokanus. DneKTpoMarHuTHOE
3arpsi3HEHNE OKPYKAroIeH cpebl.
TexHUUECKHE yCTPOICTBA M IPAKTHYECKOE
61 [PUMEHEHHE: My3bIKAJIbHBIC HHCTPYMEHTHI, bubmmoreka IIOK
panap, paaHonpuéMHUK, TEICBH30P, https://m.eds00.ru/9f96f1f8
aHnTeHnHa, Tenedon, CBU-neus,
VIIbTPa3BYKOBasl IMArHOCTUKA B TEXHUKE U
MeIULIHE.
KonTposnHas padota o reme Bu6muorexa IJOK
62 "KoJieOanus 1 BOJHBI"

https://m.edsoo.ru/4f7985a0
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IIpssMonuHEHOE pacIpOCTpaHEHHUE CBETA

63 B ogHOpoaHOM cpene. JIyu cBeta. ToueuHsIit bubmuorexa LIOK
HCTOYHHUK CBETA. https://m.eds00.ru/f9566406
Pemienue 3agau Ha npUMEHEHHE 3aKOHA Bu6muorexa IJOK
64 IPSMOJNIMHEHHOTO PaCIIPOCTPAHEHNUS CBETA https://m.edso0.ru/ea32d455
OTtpakeHue cBeTa. 3aKOHbI OTPAKECHUS

65 ceeta. [TocTpoeHune U300pakeHuii B bubmmorexa [JOK

wiockoM 3epkae. Cepuueckue 3epkana. https://m.edso00.ru/a005d2bb
[Ipenomnenue cBera. 3aKOHBI

MpeIOMJICHUS CBeTa. AOCOIOTHBIN

oKa3zatens nperoMiaeHus. OTHOCUTENBHBIN

nokasarenp npenomiieHus. [locTosHCeTBO Bu6miorexa LIOK

66 YaCTOTHI CBETA U COOTHOILICHUE JUTUH BOJH https://m.edsoo.ru/bc2e55¢cd
IPY IIepexo/1e MOHOXPOMAaTHYECKOTO CBETa
Yyepe3 rpaHully pasziesnia JBYX ONTHYCCKUX
cpen.

57 Pemenne 3a1a4 Ha MpUMEHEHUE 3aKOHOB Bu6miorexa LIOK
OTPWKCHHA 1 PEIOMIICHI CBeTa https://m.edsoo.ru/49d830a9

Xon mydeit B mpusme. Jlucriepcust cBeTa.
CnoxHblii coctaB Oesoro ceeta. L[Ber.

68 ITonHOE BHYTPEHHEE OTPAKEHHE. bubmuoreka [{OK
[IpenenbHbIi yroi MOJTHOrO BHYTPEHHETO https://m.edsoo.ru/d8elc3be
OTpaXKCHUSI.

CoOwupatomye 1 pacceBaroLIe JTUH3EI.
69 Tonkas auH3a. DOKYCHOE PacCTOSHUE U bubmmoreka [JOK

OINITUYECKAs CHJIa TOHKOU JINH3HI.
3aBUCHMOCTh (bOKyCHOFO pacCcTodHUuA

https://m.edso0.ru/60441359
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TOHKOH chepruecKkoil TMH3BI OT €€
TE€OMETPHUH U OTHOCUTEJIHHOTO MOKa3aTeNs
MIPETIOMIICHUSL.

®opmyra TOHKOH JTUH3BI. Y BEJIHMUEHUE,
JaBacMoe€ JINH301.
Xon ny4a, IpOIIEIIEro JUH3Y 0
[IPOU3BOJIBHBIM YIJIOM K €€ IIaBHOU

bubnunoreka LIOK

70 i
onTHCCKol ocH. Tloctpoete https://m.eds00.ru/bb53b1d5
n300paKeHUH TOUKH U OTpe3Ka MPsIMOH B
COOMPAIOIINX M PACCEUBAIOIINX JINH3AX U
UX CHCTEMaXx.
Pemenue 3anau Ha mocTpoeHue
71 1300paKeHHI, MOMYYaEMBIX C HOMOIBIO bubnunorexa [IOK
JIMH3 https://m.eds00.ru/5a868f09
OnTurueckue npubopsl. Paspemarorias
CrocoOHOCTh. ['11a3 KaK OnTHYecKast
72 cucTema. bubmuoreka [JOK
IIpenensl IPUMEHUMOCTH T€OMETPUYECKOM https://m.edsoo.ru/ecd480a2
OITHKH.
73 IosryromoBasi KOHTPOJILHASI padoTa. bubnuorexa [IOK
https://m.edsoo.ru/cd174a10
74 CKOpOCTb CBETA M METOJIbI €€ U3MEPEHHS bu6muoreka [JOK
https://m.edsoo.ru/f32aab06
75 BosnnoBas ontuka. Jlucrepeust cBeta bubmorexa LIOK
https://m.edsoo.ru/lel6ccée
26 Bonnosas ontuka. MaTepdepenuus Bu6muorexa IJOK
cBeTa

https://m.edso0.ru/5fc0c638
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KOI‘CpeHTHbIe HCTOYHHUKU. Y CIIOBUS
Ha6J'IIOI[6HI/I$I MAakKCMMyMOB 1 MUHMMYMOB B

77 nHTEp()EePeHIIMOHHON KapTHHE OT IBYX bubmorexa [IOK
KOT'€pPEHTHBIX UCTOYHUKOB. [Ipumepsl https://m.eds0o.ru/c6416d48
KJIACCHYECKUX MHTEP(PEPEHIIMOHHBIX CXEM.

78 Pemenue 3ana4 bub6nmmoreka [IOK

https://m.edsoo.ru/3061de2b

79 [Ipumenenne naTEPHEPEHITNN bubnnorexa [IOK

https://m.edsoo.ru/668edbc8

80 Jludpakuus cBeta bu6nunorexa LIOK

https://m.edsoo.ru/12ed04b5
Hudpakunonnas pemérka. Y cioBue
HAOIOICHUS TJIABHBIX MAKCUMYMOB MPH BuGnorexa [TOK

81
MaJCHUA MOHOXPOMATHYECKOTO CBETa Ha hitps://m.eds00.ru/f998d964
TU(PaKIMOHHYIO PEIIETKY.

82 Permrenue 3amau bu6nmorexa LIOK

https://m.edsoo.ru/d58c411a
[orepe4HOCTh CBETOBBIX BOJIH. BuGmnorexa [TOK

83
Hompusamps cera https://m.eds00.ru/e9890fe9

84 Pemenue 3a1au bubnunorexa LIOK

https://m.edsoo.ru/c56¢8158
TexHuueckue ycTpoucTsa u
TEXHOJIOTHYECKHUE TPOIIECChI: OYKH, JIyTIa,
MEPHUCKOII, oTOoAarIapar, MUKPOCKOII, Bubmiorexa [IOK

85 7
MPOCKIMOHHBIH ammapar, MPOCBETICHHE hitps://m.eds00.ru/0b36363d
OITHUKH, BOJIOKOHHAS OIITHKA,
mudpaKkIIMOHHAS PEIIETKA.

86 O6001IEHUE U CHUCTeMAaTU3aIHs 3HAHUH bubnunoreka LIOK
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o teMe "OnTtuka"

https://m.edsoo.ru/8a14748b

87 KontposnbHas pabora 1o teme «OnTuka bubnuorexa LIOK
https://m.edso0o.ru/82315dd4
['paHUIBI IPUMEHHUMOCTH KJIACCUYECKOM
38 MEXaHHMKH. 3aKOHBI SJIEKTPOJANHAMHUKY 1 bubnnorexa LIOK
MPUHLUIT OTHOCHTEIIBHOCTH https://m.edsoo.ru/c9bd77ch
80 ITocTynaTel crienuagbHON TEOPHUH Bu6morexa [IOK
OTHOCHTEIILHOCTH https://m.edso00.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAL.
[IpeobpazoBanus Jlopenia. Ycnosue
90 npuuMHHOCTH. OTHOCHTENEHOCTh bubmmorexa LIOK
OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU H https://m.edsoo.ru/d83742bb
COKpAIIIEHHE JUTHHBI
o1 DHEPIUs U UMITYJIbC PEJIATHBUCTCKOM Bu6morexa LIOK
HacTHIb! https://m.edsoo.ru/853a64fc
- Cssi3b Maccmvc SHEPIrUel M UMITYJIbCOM Bu6morexa LIOK
PEATUBUCTCKOM YaCTHIIBI. DHEPIHS TOKOSI hitps://m.edsoo.ru/b6258ffa
0 PaBHOBECHOE TEIIOBOS HAMYEHNE BuGmmorexa IJOK
(u3nmyueHue abCONOTHO YEPHOTO TENA). https://m.edsoo.ru/f54035a5
94 3akoH cMmelieHus Buna bubmuoreka [{OK
https://m.edso0o.ru/1c5ff752
95 I'unote3a M. Ilnanka o kBaHTax. POTOHBI bubmmoreka [JOK
https://m.edsoo.ru/a5ffa218
96 DHeprus ¥ UMITyIbC HOTOHA bubnuorexa [IOK

https://m.edsoo.ru/7fb307ec
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dotoaddexrt. OnpiTe A. I'. CTonerosa.

97 bubnuorexa [IOK
3axorst oTospexa https://m.edso0.ru/8c68e5b9
YpaBHeHre DWHINTEHHA IS
08 doroddpdekra. "Kpacnas rpanuma” bubnuorexa [{OK
dororddexra https://m.edso0.ru/01ef4556
JaBneHue cBera (B 9aCTHOCTH, JaBICHUE
% CBETa Ha aOCOJIIOTHO TMOTJIOMIAIOIIYIO 1 Bu6muorexa IJOK
?COHmﬁogTiazammym TIOBEPXHOCTS). https://m.eds00.ru/64b4f966
neiThl [1. H. JleGenena.
100 BosiHOBBIE CBOMCTBA YaCTHIL bubnnorexa [JOK
https://m.edsoo.ru/f59cfcec
Bounnsl ne bpoiins. yinHa BOJIHBI 1€
101 Bpoiiis u pazMepbl 061aCTH TOKAIU3alU1 bubnuorexa [IOK
JIBIDKYIICHCS YACTHIIBI https://m.edsoo.ru/5df8bafl
102 KoprycKyIsipHO-BOJIHOBOU JIyajin3M bubmmoreka IIOK
https://m.edsoo.ru/8ccab62a
103 Judpakuus 31eKTPOHOB Ha KpUCTAIITAX bu6moreka [JOK
https://m.edsoo.ru/30dbal8c
Crnenudrka u3MepeHnii B MUKPOMUpE.
104 CoOTHOIIIEH ST HEOTIPEACIEHHOCTEH bubmmoreka [JOK
Ieitzenbepra https://m.eds00.ru/65783dec
TexHuueckue ycTponucTBa U
TEXHOJIOTHYECKHUE MPOIIECCHI: CIIEKTPOMETD,
105 (oroaneMeHT, HOTOAATUHK, TYHHEIBHBII bubnnoreka IIOK

MHUKPOCKOII, COJTHEYHast OaTapes,
CBETOJHON.

https://m.edsoo.ru/e70195hd
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Pemenue pacu€THbIX 3a1a4

bubnunorexa LIOK

106
https://m.edsoo.ru/ee9b3182
Koutpoannasi pa6ora mo remam:
107 "Ocuosbl CTO", "KopnyckyasipHo- bubnnorexa [IOK
BOJIHOBOIi 1yaauzm" https://m.edsoo.ru/c3de891a
OMBITHI IO UCCIIEAOBAHUIO CTPOCHHUS
108 atoMma. [ImaneTapHas Mojenb aTomMa bu6nmorexa LIOK
Pesepdopna https://m.eds00.ru/312b750a
ITocrynatel bopa. M3nyuenue u
109 norsomedre GOTOHOB P MEPEXOJIE aTOMA bubnuoreka [IOK
C OJIHOTO YPOBHS DHEPTHHU HA JAPYTOM. https://m.edsoo.ru/404dfa9a
110 Bunei criektpoB. CriekTp ypoBHeit Bu6miorexa [OK
SHEPTHN &TOMa BoAopota https://m.edsoo.ru/cf74blla
11 CroHTaHHOE M BBIHYXX/ICHHOE H3ITy4eHHE Bu6uorexa IJOK
cBeta https://m.eds00.ru/f945d85¢
Jlazep. Texuuueckue yCTpoicTBa U
11 Texnonomqecvme HPOLIECCHI: Bu6uorexa IJOK
CHCKTPAILHDIHN alfanm (cnexrpockom), https://m.edsoo.ru/2288a0c4
Ja3ep, KBAaHTOBBI KOMITBIOTE.
Hyxmonnas moaens siapa Ietizenbepra-
WBanenko. 3apsi1 1 MaccoBO€ YHCIIO SIIpa.
113 W3oromnsl. PagnoaktuBHOCTS. Anbda- bu6muoreka [JOK
pacmaj. DJIeKTPOHHBII U MO3UTPOHHBIH https://m.edsoo.ru/34adasde
Oera-pacnaj. ['aMmma-u3nydenue.
114 3aKOH PaJInOAKTHUBHOIO pacaja. bubmuorexa [{OK

PaguoakTUBHEIC H30TOIIEI B mpupoae.

https://m.edsoo.ru/aab98bef
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CBOIiCTBa HOHUBHUPYIOIIETO U3TYUCHUSI.
BnusiHue pagnoakTUBHOCTH Ha KUBBIE
opraHu3Mbl. EcTecTBeHHBIN (HOH
m3nydenus. [Jozumerpusi.

115

DHeprus CBSA3M HYKIIOHOB B Si7Ipe.
Snepusie cmibl. JledhekT Macchl sapa.

SInepHble peakiuu. [lenenue u cuHTes suep.

SAnepusie peaktopsl. [Ipobmemsr
YIIPaBJIIEMOT0 TEPMOSIIEPHOTO CHHTE3A.
OKOJIOTHYECKUE ACTIEKThI Pa3BUTHUS
SIIEPHOM SHEPIreTUKHU.

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

117

Metoapl perucTpalyi U UCCICTOBAHMS
dJIeMEHTapHBIX YacTull. OyHIaMeHTaTbHbBIE
B3aMMOJICHCTBYA. baproHBI, ME30HKI U
nentoHsl. [Ipencrapnenue o CranmapTHOM
Mozenu. KBapk-TiooHHast MOJIEIh aJpOHOB

®wusuka 3a npegenamu CtannapTHOM
mojienu. TéMHast MmaTepusi U TEMHAs
sHeprus. EauHcTBO usnueckoil KapTHHEBI
mupa. TexHnyeckue ycTpoicTsa u
TEXHOJIOTMYECKHE IIPOLIECCHL: JO3UMETP,
kamepa BuiibcoHa, siiepHbIi peakTop,
TEPMOSIIEPHBIN peakTop, aTOMHas 6bomba,
MarHUTHO-PE30HAHCHAas ToMOrpadusi.

bubmmoteka IIOK
https://m.edsoo.ru/lac08a5b

but6mmorexa [IOK
https://m.edsoo.ru/c026fd37

118

OTansl pa3BUTHSI aCTPOHOMUH.
ITpuxnagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUMU.

bubnunorexa LIOK
https://m.edsoo.ru/ad73e145

119

[IpuMeHnMOCTh 3aKOHOB (PH3UKHU IS

but6mmoreka [IOK



https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145

OOBSICHEHHS TTPUPOJTHI KOCMUYECKHIX
00BeKTOB. METOIbI aCTPOHOMHUYECKUX
HCCIeN0BaHUN

https://m.edso0.ru/39c44028

COBpeMGHHI)IG OIITHYCCKHUEC TCICCKOIIBI,

120 PaMOTEIIECKOIIBI, BHEATMOC(hEpHAs bubmuorexa [IOK
ACTPOHOMHUS https://m.edsoo.ru/4877aale

191 ]31/111 3BE€3aHOrO HebOa. Co3Be3usl, IpKUe Bu6uorexa IJOK
3BE3]IbI, TUIAHETHI, UX BUIUMOE JIBHDKCHHE hitps://m.eds00.ru/aac588eb

Conneunas cucrema. ConHue.

122 ConHeuHast akTUBHOCTb. VICTOUHUK SHEPruu bubnuoreka [IOK
CodHita u 38831 https://m.edsoo.ru/22748eb4

3BE3/BI, UX OCHOBHBIE XapaKTEPUCTHUKH.

123 JluarpaMma "CIIeKTpasbHbIH KJIace — bubnnorexa [JOK
CBETUMOCTB" https://m.eds00.ru/42169944

3Be3/1bI TIIAaBHOM

1oa HOCJ‘IG,I[OBaTeJ'IBHOCTI/I.?')aBI/ICI/IMOC”EB «Macca Bu6mmorexa IOK
— CBCTHMOCTEY JUIA 3BEL TTaBHOU https://m.edsoo.ru/b3cb766¢
MOCJICZI0BATEILHOCTH.

Buytpennee crpoenue 38E31.

L5 CoBpeMeHHBIE MTPEe/ICTaBICHUS é) Bu6morexa [OK
pr)HCXO)KHeHHH " SBOHfOHHH O H https://m.edsoo.ru/d09da494
3BE311. DTallbl )KU3HU 3BE3T

Muneunslii [Tyts — Hama ["anakTuka.
126 IMonoxenne u aBmwkenne CoNHIA B but6mmorekxa [IOK

lanaktuke. THIIBI TATAKTHK.
Paanoranaktuku u kBazapbl. YEpHbBIE IbIPHI

https://m.edsoo.ru/7cd10a0a
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B AApax rajlakTUK.

Bcenennas. Pacmiupenue Beenennoit.
3akon Xa00ma. Pazberanue ramakTuk.

197 bub6nmoreka [IOK
Teopus boabmioro B3peiBa. PennkroBoe https://m.edsoo.ru/3dbdf0d2
M3ITydeHue.
128 MacmrabHast cTpykTypa BeeneHHO. Bu6muorexa [JOK
Meraranaxruia https://m.edso0.ru/ce234633
129 Hepeménnrie mpobiaeMbl aCTpOHOMUN bubanoreka LIOK
https://m.edsoo.ru/d37d9ffe
Du3HYECKHN PAKTUKYM I10 TEME
"HccnenoBanye MArHUTHOTO MOJIS
MIOCTOSIHHBIX MarHuTOB" WK
130 "HUccnenoBaHue CBOMCTB bubnuorexa [IOK
(eppomarnetnkos" nmu "Hccnenosanue https://m.edso0.ru/67361aef
JCHCTBHS MOCTOSTHHOTO MarH1uTa Ha PaMKy C
TOKOM"
DU3HYECKHN PAKTUKYM I10 TEME
"U3mepenne cuiibl Amrepa Wid
n
11 I/IBy‘leHI/Ie"BaBI/I(:"I;I)MOCTI/I CHIIBI AMIiepa OTV BuGamorexa LIOK
cwibl Toka" win "OnpeaesicHue MarHUTHOM hitps://m.edsoo.ru/fcae91e9
WHAYKIIUY Ha OCHOBE U3MEPEHUS CUITBI
Awmrepa”
DU3HYECKUN IPAKTUKYM I10 TEME
"UccnenoBanue SBICHUS
= "
132 ICKTPOMATHHTHOW MHLKIHH ™ MTH https://m.edso0.ru/c36658da

"Omnpenenenne NHIYKITUHA BUXPEBOTO
MarHUTHOTO ToJIs"
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®u3HYECKUl PAaKTUKYM I10 TEME
"UccnenoBanue sIBICHUS CAMOUHIYKITUN"

bubnunorexa LIOK

133 uimn "COopKa MOZIENH SIEKTPOMATHUTHOTO https://m.eds00.ru/b8fb6391
reseparopa”
@u3HYECKU IPAKTUKYM I10 TEME
"W3mepenHue nmepruoaa CBOOOIHBIX BuGnorexa [IOK
134 KOJIeOaHUI HUTSIHOTO U TIPYKHHHOTO https://m.eds00.ru/5d159d35
MasITHUKOB"
Du3HYECKH PAKTUKYM II0 TEME
135 "[IpeobOpazoBaHue IHEPTUH B IPYKUHHOM bubanoreka LIOK
MasITHUKE" https://m.edsoo.ru/a28026bd
DuU3HYECKHN PAKTUKYM I10 TEME
"UccnenoBanue nepeMEeHHOr0 TOKa 4epes
MOCJIEI0BAaTENIbHO COEIMHEHHBIE BuGamorexa [IOK
136 KOHJICHCATOP, KaTYIIKy U Pe3UcTop" mim https://m.eds00.ru/89dc2d90
"UccnenoBanne pabOTHl HCTOYHUKOB CBETa
B LIENIM IEPEMEHHOTO TOKa"
DU3HYECKHN PAKTUKYM I10 TEME Bu6morexa [[OK
137 "W3ydyeHue mapaMeTpoB 3ByKOBOM BOJIHBI" https://m.eds00.ru/b100661a
@U3HYECKUN IPAKTUKYM 110 TEME
"M3mepenHne moka3aTest MPeToMIICHUS Bu6nnorexa [IOK
138 crekna" wiy "llomyueHne n3o00paxeHus B https://m.eds00.ru/42569eal
CUCTEME M3 TUIOCKOTO 3epKaja 1 JHH3HI"
®u3nvecKuil MPaKTUKYM IO TEME
139 "HccnenoBanue 3aBUCUMOCTH (POKYCHOTO bubmmoreka [JOK

paccTosiHusA OT BellecTBa (Ha [IpuMepe
XKuUIkuX uH3)" win "HM3mepenne

https://m.edso0.ru/b879fb3f



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

140

141

142

143

144

145

(hOKYCHOTO PaCCTOSIHUS PACCEUBAIOIITUX
3"

@u3HYECKU MPAKTUKYM I10 TEME
"Habnronenue audpakunu, nHTEpPEepeHINU
U TIOJISIpH3aIiy cBeTa"

@u3HYECKU MPAKTUKYM [0 TEME
"Onpenenenye UMIyIbca U SJHEPTUN
PEeNATUBUACTCKUX YacTHIl (TI0 poTorpadusiM
TPCKOB 3apsKCHHBIX YaCTULl B MArHUTHOM
noJie)"

Ou3HYECKU MPAKTUKYM [0 TEME
"U3mepenue nocrosiHHOM [Inanka Ha
OocHOBe HccrnenoBanus Gorodddexra” mu
"HccnenoBanue 3aBUCUMOCTH CHUIIBI TOKA
4yepe3 CBETOAUO OT HaNpsbKeHus"

®u3nYecKUil MPaKTUKYM [0 TEME
"UccnenoBanue CieKTpa pa3peskeHHOro
aTOMapHOT0 BOJOPO/Ia M U3MEPEHHE
noctostHHON Punbepra"

@U3HYECKUN IPAKTUKYM 110 TEME
"UccnenoBanne painoakTUBHOTO GoHA ¢
WCTIOJIb30BaHUEM JI03UMETpa WK
"M3ydenune moromeHns OeTa-4acTHIl
anroMuHueM"

®u3nvecKuil MPaKTUKYM IO TEME
"HaGumonenus 38E31H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C

bubnunoreka LIOK
https://m.edsoo.ru/8b7ac737

bubnuoreka [{OK
https://m.edso00.ru/63756¢c47

bu6nmorexa LIOK
https://m.edsoo.ru/eb916f82

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

but6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

but6mmoreka [IOK
https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUH ISl OTIPEJICIICHUS TTOJI0KCHHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31usi CeBEpHOTo
TIOJTYIIAPHS U SIPKHE 3BE3BI" UITH
"HabOmonenus B Teneckon JIyHbl, MIaHer,
TYMaHHOCTEH U 3BE3THBIX CKOTUICHUI"

O0001IeHNE U CUCTEeMAaTU3aIUs 3HAHUI.
Ponb ¢usmku n actpoHOMUH B
SKOHOMHYECKOH, TEXHOJIOTHIECKOH,

bubnuoreka [{OK

146
COLMANBHON U ITUYECKOI chepax https://m.edsoo.ru/ad6ddeed
JIEATEIbHOCTH YeJIOBEKa
O06001IeHNE B CHCTeMAaTH3aITis 3HAHUT.
147 Pone 1 MecTo hH3HMKH M ACTPOHOMUH B Bubimoreka [IOK
COBPEMEHHO# Hay4YHON KapTHHE MHpPa https://m.edso0.ru/18f19f7c
00001eHre U CUCTEMATU3AIINS 3HAHHIA.
Ponb dusnueckoit Teopun B pOpMUpOBAHHN
npeacTaBieHuit o pusnyeckoit kKapTuHe BuGuorexa [IOK
148 MUpa, MECTO (PU3MUYECKON KApTHHBI MUPA B https://m.eds00.ru/e7d400f4
00IIIeM Psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUN O TIPUPOJIE
O0600I1IeHIE ¥ CHCTEMAaTH3aIMs 3HAHUH Bu6miorexa LIOK
149 " "
no Teme "Kunemaruka https://m.edsoo.ru/b032fc4b
O0600I1IeHIE ¥ CHCTEMATH3aIMs 3HAHUH Bu6miorexa LIOK
150 " "
1o Teme "KuHemarika https://m.edsoo.ru/4e31b507
O06001TIeHNE U CHCTeMAaTH3aIHs 3HAHUH Bu6miorexa [TOK
151 o Teme "Jlunamuka"

https://m.edsoo.ru/2dfbafch



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5

O000111eHME U CHUCTEMATU3alUA 3HAHUN

bubnunoreka LIOK

152 n n
o Teme "CTaTuia TBepAIOro Tena https://m.edsoo.ru/3cca482e
153 060611"16Hne M CHUCTEMAaTH3aLMs 3HAHUHI ) Bu6uorexa LIOK
Mo Teme "3aKOHBI COXPAHEHHsI B MEXaHHKE https://m.eds0o.ru/32a4d1a0
O0001IeHNe U cCUCTEMATH3aLMs 3HAHUI
154 10 Teme "OCHOBBI MOJICKYJISIPHO- bu6mmoteka [JOK
KHHETHYECKOM Teopun” https://m.edsoo.ru/ed440ca8
O00011IeHIE U CUCTEMATU3ALMS 3HAHUI
155 no Teme "Tepmonunamuka. Temiossie bubnuorexa LIOK
MAaIIUHBL" https://m.edso0.ru/c63f7¢c10
O00011IeHIE U CUCTEMATU3ALMS 3HAHUI
156 10 TeMe "ArperaTHple COCTOSHHUS BEIIECTRA. bubmnoreka [JOK
dazoBble HIepexo bl https://m.edso0.ru/1d36b5b1
157 060611"16le6 u CI/ICTeMaTI/IBaLf'I/IH 3HAHUHU Bu6morexa LIOK
110 TeMe "IIEKTPHHECKOE nose https://m.edsoo.ru/3bf0def9
158 06061'1'1eH1/1e U CI/ICTVGMaTI/ISaLII/ISI 3Hai1m71 ) Bu6mmorexa [OK
o Teme "TIOCTOSIHHBIN 3JEKTPHUUSCKUI TOK hitps://m.eds0o.ru/71453ee6
150 O606I'I'IeHI/Ie U CHUCTEMAaTU3alNA 3H:1Hm71 BuGmiorexa LIOK
110 Teme "TOKH B pasiMIHbIX Cpeax https://m.edsoo.ru/3d40077a
160 O606HHJeHI/Ie Hu CI/ICTeMan/'ISaLII/Iﬂ 3HAHUN Bu6morexa [OK
1o Teme "MaruutHoe nose https://m.edsoo.ru/3b4c06ae
161 HroroBasi koHTpoabHAasi padoTa. bubmmoreka [JOK
https://m.edso0.ru/053e2248
162 O0001IEHNE U cUCTEMaTU3alus 3HAHUN but6mmoreka [IOK



https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

o TeMe "MexaHuueckue Kojieoanusa"

https://m.edsoo.ru/d6310bfd

O00011IeHNE ¥ cUCTEMATH3aLUA 3HAHUN

bubnunoreka LIOK

163 1o TeMe "DJIeKTpOMarHuTHBIC KojieOaHus " 1 hitps://m.edso0.ru/5e2bb83d
. O0001IEHNE B CUCTEMATH3AIUS 3HAHUMA
164 o Teme "MeXaHHYeCKHe U 1 bu6nmorexa [IOK
AIICKTPOMArHUTHBIE BOJTHBI" https://m.edsoo.ru/96a7a2dd
OO0o00611IeHNe U CUCTEMAaTH3alM 3HAHUI Bu6miorexa LIOK
165 " n 1
o Teme "OnTuia https://m.edsoo.ru/52ad1603
O0o001IcHNEe U CHCTeMaTH3alks 3HAHUH Bu6miorexa I[OK
166 n n 1
o Teme "Ocroser CTO https://m.edsoo.ru/5beclc65
O6001IEeHNE U CHCTEMATH3AIMS 3HAHUI
167 1o Teme "KoprycKyisipHO-BOJIHOBOI 1 bubnmorexa [IOK
ayan3m"” https://m.edso0.ru/f7¢59d38
O6001IEeHNE U CHCTEMATH3AIMS 3HAHUI Bu6uorexa IJOK
168 n " 1
1o Teme "Pu3uKa aroma https://m.edsoo.ru/1f511654
O000111eHE U CHCTEMATU3ALIMS 3HAHUI
169 no Teme "®u3nKa aTOMHOTO S71pa U 1 bubnuorexa [IOK
SIIEMEHTAPHBIX YacTHIT" https://m.edso00.ru/905c5ce0
OO0o0061IeHre U cCHCTEMATH3aIMs 3SHAHUI Bu6nnorexa [IOK
170 " " 1
O TeME "IIeMCHTBI ACTPOGH3HIKH https://m.edsoo.ru/2bffb94c
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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https://m.edsoo.ru/5e2bb83d
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






