MHUHHUCTEPCTBO ITPOCBELLEHUS POCCUMCKOM ®EIEPALIUA
Munucreperso o6pasoBanus H Haykn PecnyGiuku Bypsitus
Anmunuctpauns MO «buyypcknii paiion» Pecniy6inkn Bypsitns

MBOY "Buuypckas COILINe1"

PACCMCTPEHO COI'-TACOBAHO YTBEP
pykoBoauTens MO PykoBomuteny MC JupekTo
4 \

Vi ,

gpq)onowleesa B.A. AptiokoBa T.A. / Cepsisuria O.C.
IMTpukas Nel ot «30» 08 ITpuka3 Nel ot «30» 08 ITpukaz Nel123 ot «30»
2024 r. 2024 1. aBrycra 2024 r.

PABOYAS MIPOI'PAMMA
(ID 5207497)

yuedHoro npeamera «®u3nka. Yriay0iaéHHbiil ypoBeHb»

Juist obyuaroruxcest 10 — 11 kinaccos

buuypa 2024



HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOXKEHHM W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a takxe
c yuéroM (enepasibHONM paboueid mporpamMmbl BocnuTaHus W KoHmenmuw
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yomnuX OCHOBHBIE 00pa30BaTENbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEpIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOTo TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0y4YaroIIHUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHUU, OOIIel
cTpareruu OOy4YeHHs, BOCIHUTAHUS W Pa3BUTUS, OOYYAIOIIUXCS CPEACTBAMU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca (U3MKH YrIyOJEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI [l TMPOJOJDKEHUS OoOpa3oBaHMs B
OpraHM3ausX MNPOPECCHOHATBHOTO O0pa30BaHUS MO PA3IUYHBIM  (U3HUKO-
TEXHUYCCKUM U WHKEHEPHBIM CITCIINATLHOCTSIM.

B mporpamme o ¢usuke onpeaensroTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yriayoméHHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloIIUXCs, OCBOMBIINX
nmporpaMmy 1o pu3KKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESATEIbHOCTHBIN MOIXO0/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabOvMX MpoTrpamM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JUJISl peau3allii  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/IOB K TpernojiaBaHuio (U3MKH Ha YriayOJIEHHOM YpPOBHE TMPH YCIOBUU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COIEP KaHUS Kypca.



®duszuka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX HPHUPOABI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkonpHBIN Kype HU3HKN — cCTeMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHUM OMpEeNeNuiio Xapakrep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuarolerocsi, B popmMupoBaHue yMeHHI MPUMEHITh HAyYHbIH METOJ O3HAHMUS
IIPU BHITIOJTHEHUH UMHU Y4EOHBIX HCCIICT0BAaHUM.

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

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
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 Teopui. BenymuM B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpm 3TOoM paccmarpuBarorcss 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 TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxonaa. s Gu3uku peanusanus 3TUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIIOYAIOLIETO (DPOHTANBHBIE YYEHHUYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO TOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cnmocod — 3To uHTerpanus padbor
IPaKTHUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKU U1 3TUX BUJOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBISAETCA
y4acTHUKaMU 00pa30BaTEIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUIAHUPOBAaHMUS M OCHalleHus kaOuHera ¢usuku. [lpum sTOoM obOecneunBaercs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], WCCIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yesIeTCs PEIICHUIO0 PACUETHBIX M KAU€CTBEHHBIX 3a/1au.
[Tpu >TOM 17151 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
Y HESBHO 3aJJaHHOW (PU3NYECKON MOEIBIO, MTO3BOJISIONINE TPUMEHSATh N3YUCHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasleia Kypca, TaKk U HHTErpUpys
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3/eioB. st kKaueCcTBEHHBIX 3a]1a4 PUOPUTETOM
ABJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TMPOTEKAHUS (PU3NUECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJICJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto ydeOHoro mporecca Kype Gusuku yriryOos€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX IMPEIMETHOTO
kabuHeta. B kaOunere (U3MKU JOJDKHO OBITh HEOOXOIUMOE JIabOpaTOPHOE
000pyTIOBaHUE IS BHIMIOJTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nke y9eHHIECKuX
OMBITOB, TJAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
obopy10BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUU C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~ M3yYaeMbIX SIBJICHHH M  TMPOIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpyIOBaHHE JII YYEHUYECKHX TPAKTHYECKUX pPaboT
dbopMupyeTcss B BHJI€ TEeMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydJalmmxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE WX HUHTEIUIEKTyalbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

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

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

JlocTuxeHre 3TUX leneld 00ecreynuBaeTCsl PelIeHUEM CIEAYIOUUX 3a/1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

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

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYeCcKUX SIBICHUW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3/aHue (U3UYECKON
MOJIEIM, aJeKBAaTHOM YCJIOBUSIM 3aJlaud, B TOM 4YHUCJE 3a7a4 HWHXXEHEPHOIO
xXapakrTepa;

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

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
dbU3MYeCcKX JKCIEPUMEHTOB, aHalW3a M HUHTEpIperauuu HHpopmaimmy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuUTHE WHTEpeca K chepam nmpodhecCuoHATHLHOU NESITEIIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

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 ¢pusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISIETCI PEKOMEHIOBAaHHBIM, YYHUTEIbh JEJNaeT BBHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HAPsHKEHUS B 1IEMU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemelienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuxkeHue. J[BMKEHHME MAaTepUAIBHOM  TOYKM 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPAIOB, IEIHBIE, LIECTEpEHYATBIE U PEMEHHBIE ITepeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKEHUS Tena, OpOIIEHHOI0 TOpU30HTANIBHO. [IpoBepka runoTessl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

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

HccnenoBanue 3aBUCUMOCTHY NIEPHO1a OOpaIieH!s KOHUYECKOTO MasTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI U OT reorpaduyeckoi MMUpoThl. J[BUkeHHnEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeJIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

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.

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

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 JIBHXKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM pPABHOBECHS TBEPAOIO TElNa, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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.



[loreHUMAIBHBIE W HENOTCHIMAJIbHBIE CWJIbl. llOTeHIManbHas >SHEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOZOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliei. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs 4acTUI] BEIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa n BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npouecca Ha pV-nuarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMKocTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHH s dHEeprus. KoanyecTBo TEIIoTh
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEPATyp, YTHIH3ALUS «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHieHcanus. Micnapenue u kuneHue. Y aeibHas TeroTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTrO Tena. Pactskenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEprUn B (Pa30BbIX MEPEXOIaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKUJIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIEHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne moayis FOnra.

HccnenoBanne 3aBUCUMOCTH  AedopMaluy pe3MHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbIN JIEKTPUYECKUM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOTO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOE Tos€e. Ero AeNcTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs1. OHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB JUISL JIEKTPOCTATUYECKOrO IO (KaKk OJHOPOAHOrO, TaK M
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JIMHUN HANpsOKEHHOCTH OJTUX TOJEH |
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOTI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTUH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIOMIAgu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OneHka cui1 B3aUMOJIEHCTBHS 3apsKEHHBIX TEll.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPA YEPe3 pe3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CyniecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOro Toka. McTouHuku
toka. Hampsoxenune U u DIC E.

3akoH Oma 11 yyacTka LEnu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMPOTUBIIEHUS OJTHOPOHOTO
MPOBOJAHUKA OT €ro JJWHbI W IUIOMIAJId TONEPEYHOTO CEUCHHS. Y IeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapaieIbHOE, CMEUIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBiE¢HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa JiJisl TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEKTy MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HaNpsOKEHUS ISl JIaMITbI
HaKaJIMBaHMUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTE TBEPABIX METAIJIOB. 3aBUCHUMOCThH COIMPOTUBICHHUS METAJUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30pas3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOIh30BaHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEMJIOKEHHbIX TMIoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMAaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJElb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBONW» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBa, MOJIApHAs Macca, MOJIyueHHE HaHOMAaTepUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nose B Bemecte. DeppoOMarHeTuky, napa- U THaMarHeTHKH.



TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
M€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM M0JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenue MarauTa B alIOMUHUEBON (METHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

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

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

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

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

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

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

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

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

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepruoaa CBOOOIHBIX KOJIEOAHUI HHUTSAHOTO W MPY>KHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHHIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO M IPUHIIMIT A€HCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHiTHOIO PE30HaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
POJIOJIbHBIE BOJHBL. [lepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

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

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

[TpuHIMIIBI paIUOCBSA3U U TEIIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue untepdepenunu u qudppakind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anys, nudpakius, THTEpPEepeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npeoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTess
IIPEJIOMIICHHUS.

@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 CHCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HabnrogeHnue noJHoro BHyTPEHHEr0 OTpakeHusl. MoJieinb CBETOBOA.

HccmemoBanne xoaa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepeHne nokasareis NpesioMIIEHNs CTEKJIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[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 U3JIyUEHHUS Ha ABYX LIETIAX.

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.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

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



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1manka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsoieHne (poToOHOB pU NEPEXo/Ie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

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

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydeHus. 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.

Mertonas! perucTpaluy U UCCIEN0BAHUS dJIEMEHTAPHBIX 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.

EnauHcTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUINMOC
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpocHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBazapsl. 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 HebOa 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 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
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).

O06o0mariiee NOBTOPEHUE.



O0o061meHre U cucTeMaTu3alus CoAepXKaHus pa3ienoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

N3yuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumoresa, (hU3MUYECcKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpone, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUNINYECKAsA CTPYKTYpa TBEPBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX —PYII,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CIIyTHUKOBbIE
NPUEMHHKH, SJIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBICHMH B 00pa30BaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTH OLIEHWBATHh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE pELIEHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAsg OSCTETUKY HAy4HOTO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIM
BbIOOp Oymymieit mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHKME M OCYIIECTBJICHHE JACHCTBUN B OKpy)Karouled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

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

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
JEATeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3ajavy,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3aJayd pPe3yJibTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4UH, JOMYCKAIOIIHNE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NeSITEIbHOCTH;

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

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

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 €€ JOCTHIKCHHMIO: 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 KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBHS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAIIHUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OLUEHKU CUTYyalllH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
JeSITEIIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN HWHTEJUICKT, TIPEAOJIarafoIIHiA
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOWIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIliexy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOUYAIOIIUX CIOCOOHOCTh  BBICTpauBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



MOHUMATh pPOJb (GU3UKA B  OKOHOMUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM U O3TUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (U3NYECKOM TEOpuM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMATIbHAs CUCTEMa OTCuéTa, abCOJIIOTHO TBEPJIOE TEO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEyIIPyroe CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJNIMYECKOT0) TeJla, UCalIbHbIN ra3, TOUEYHBbIN 3apsil, OAHOPOJHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHaAJIM3UPOBaTh M OOBSICHATh MEXAaHUYECKHE IIPOLIECChl U  SIBICHMUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3aKkOoHbl HplOoTOHA, mpUHIMI OTHOCUTENbHOCTH ['amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAaHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: INpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHs HMIIYJIbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moJoxkeHuss MKT u 3akoHbl MoJIeKyJIsipHOM (U3UMKH U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACAJTBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHus Menneneesa—Knanenpona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEH, MPU 3TOM YKa3biBasl yCJIOBUsS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl U SBJICHUS, HMCIOIB3YS BEINYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJTHMYECTBO TEIUIOTHI, a0COJIFOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, padoTa UAcaIbHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIA, PA3HOCTh MOTEHIMAIOB, JIEKTPOJABUXKYILAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsI KOHACHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  MOJYYECHHOM  3aBUCHMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATH A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bI;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTe pacy€THBIE 3aJa4d C SBHO 33JaHHOM M HESIBHO 3aJJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJb30BAHUM MATEMATUYECKHWX METOJOB PEUICHUS 3a/ady,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pPa3HBIX pa3feyoB Kypca PU3NKHU, a TaAK)KE MHTErpalluu 3HaHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETNIOYKY PACCY IACHHUM C OITIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIpOIecCaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKW W TEXHOJIOTUM JJId JAJIbHEUIIEr0 Pa3BUTHUS YEIIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOWMCKa, MepepaboTKh M TpPEeIbsSBICHUS Yy4yeOHOU H
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBFHO PACTIPEACIATH ACATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIaJ KaXXIOrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (U3NYECKON TEOpUU — DIIEKTPOJUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOAHUS, MaTEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJIieOaTeNbHbIA KOHTYp, TOHKAS JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NIEKTPOMArHUTHOM  WHAyKuuu, npaBuwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHME  OWHINTEWHA Ui
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHMS, UCIOIb3YS BEINYUHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABUKYILASL CHUJIA CAMOMHIYKLHMH, HSHEPrus MAarHUTHOTO MOJs
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAS UHIYKLHS, CAMOUHIYKIHS, PE30HAHC, UHTEPPEPEHIIMS
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), ansda- u 6eTa-pacnasl aep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI J1a3zepa;

ONpENENATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalvM3a ¢ OOBsACHEHHS  (U3UYECKUX  MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJIB30BAaHUEM TMPSAMBIX HW3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHUS (U3UYECKUX BEIMYHUH, TPH STOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEIIOKEHHON THUIIOTE3bI: NIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl M JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
THITOTE3bI;

ONHUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;
co0Jro1aTh MpaBuiia 0€30MacHOTO TPY/ia IIPH MPOBEICHUH UCCIICIOBAaHUHN B
paMKax  y4eOHOro  OSKCIIEpUMEHTA, NpakTUKymMa W y4eOHo-
HCCIIEIOBATEIIbCKOW M TPOEKTHOM JIESITETbHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(bu3MYeCKOM MOJICNIbI0: Ha OCHOBAaHWM aHaJIW3a YCJIOBUS BHIOUPATh
dbuznyeckrue MojeNd, OTBEUallre TpeOOBaHUSIM 3aJaud, MNPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MIPOBOJIUTH PacCYEThl HA OCHOBAaHWM MMEIOIIMXCS JTaHHBIX, aHAJIM3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbl PEIICHUS C YYETOM MOJYYECHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3zesoB Kypca (PU3HKU, a TAK)KE MHTErpaIluy 3HAHUN U3 APYTHX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJAa: BBICTPAUBATh JOTHYECKYIO
LIETIOYKY PacCCyXJICHHUI ¢ ONOPOIl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MIPUHIIAIIOB PA0OTHI U3MEPHUTEIBHBIX TPUOOPOB, TEXHUYCCKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MTPOIECCOB;

MIPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJU3UPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M ITPOU3BOJICTBEHHOMN
JEATCIIBHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (U3MYCCKHMH IIPOIECCaMH, C
MO3UIINHI AKOJIOTUUECKON O€30MacCHOCTH, MPEICTaBICHUN O palliOHATILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’KaHHUsI C HCIIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMy, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYMIIbI B pEUICHUE pacCMaTpUBAaEMOM POOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiejioB U TeM K 0 (undposbie)
n/m NPOrpaMMblI Bcero 0;1 TPOJBHbIC pﬁaKT"quK"e o0pa3oBaTejbHbIE
padoTsI pa6oThI pecypesI
Pa3zaen 1. HAYUHBIA METO/ ITIO3HAHUSI ITIPUPOIbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 bubumorexa [IOK
' https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 6
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunewaruia 10 ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
2.2 Hunamika 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
2.3 Cratnia TBEpAIOTO TeNa 5 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.eds0o.ru/fL6b68d7
Hroro no paszneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

. bu6mmorexa [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.eds00.ru/fL6b68d7
bu6mmorexa [IOK
3.2 Tepmonunamuka. TennoBbsie MalTUHBI 20 1 https://m.eds0o.ru/FLEb68d7
33 ArperatHble cocTosiHUA BelecTBa. da3oBbie 14 1 bubnnoreka [JOK
' TIePEXOIBI https://m.edsoo.ru/f16b68d7
Hroro mo pasneny 49
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Pazgea 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 DJICKTPHHECKOE 1o1Ie 24 https://m.edsoo0.ru/f16b68d7
. N bubmuoreka [JOK
4.2 [ToCTOSIHHBIN EKTPUUECKUNA TOK 24 https://m.eds00.ru/fL6b68d7
bubmuoreka [JOK
43 Towu s pasiuuHbIX cpeniax 6 https://m.eds00.ru/f16h68d7
Hroro no pazaeny 54
Pa3nen 5. DU3HYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
51 PH3MICCKHH NPAKTHKYM 16 16 https://m.edsoo0.ru/f16b68d7
Wroro mo pazneny 16
bu6mmorexa [IOK
Pesepsroe Bpems 10 https://m.edsoo0.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nmudpossbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThI pecypesl
Pazpnen 1. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
11 Maruntioe nose 14 https://m.eds00.ru/39850ef1
bubmuorexa [JOK
1.2 ONeKTPOMATHATHAT HETYKITHA 13 1 https://m.edsoo0.ru/39859ef1
Utoro no pazneny 27
Pa3nea 2. KOJIEBAHUS U1 BOJIHBI
bu6mmoreka [IOK
2.1 MexaHnuyeckue KoJieOaHus 10 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
2.2 DJEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.eds00.ru/39859ef1
23 MexaHU4YecKHe U DJIEKTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJTHBI https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
24 Onruia 25 . https://m.eds00.ru/39859f1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUH OTHOCUTEJBHOCTH

3.1 Ocuosel CTO

Hroro no pazneny
Paznen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m

5

5

15

1

bu6mmoreka [JOK
https://m.eds00.ru/39859f1

bu6mmorexa [IOK
https://m.edso00.ru/39859ef1
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bu6mmoreka [IOK
4.2 Pusnica aroma S https://m.eds00.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnnoreka HOK
) YaCTHI] https://m.edsoo.ru/39859¢ef1
Uroro mo pazneny 25

Pazgea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

bu6mmoreka [IOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.eds00.ru/39859€f1
Utoro no pazneny 12
Paznea 6. PUSHUECKHWI MPAKTUKYM
. bu6mmoreka [IOK
6.1 PusHHeCKHi NPAKTHYM 16 16 https://m.eds00.ru/39859¢f1
Wroro mo paszneny 16
Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucremaTtu3zanus u 0000IIeHHE
71 MPEAMETHOTO COAEPKAHUS U OTbITA 15 bubnmnorexa [JOK
' JeSITEIbHOCTH, TPUOOPETEHHOTO MPU https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
bu6mmoreka [IOK
Pesepsroe Bpems 10 https://m.eds00.ru/39859¢f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosaunyectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara undgpoBbie
Tema Ka
w/n €Ma ypo Beero KOﬁHTpO.}IbeIe H[%aKanecmae wsyeHus 06pa3oBATETBHbIC
padoThbI padoTbI pecypebi

1 ®dusnka — pyHAaMeHTaIbHas HayKa O 1 bubmumorexa [IOK
npupoje https://m.edsoo.ru/1beef346

2 Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6mmoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IIpoIecce BuGmiorexa LIOK

3 .
nosuaiist npuponl. Hadmonerme n . https://m.eds00.ru/34c49931
SKCIIEPUMEHT B (pu3mKe

4 CrniocoOs1 u3MepeHus: GU3NYECKUX 1 bubnuotexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03

; AbcoutoTHas U OTHOCHTEIIbHAs BuGmorexa LIOK
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1 https://m.edsoo.ru/7f18fda3
BEITUYUH — '
MonenupoBanue B ¢pusuke. Ponb u mecto

6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHOM 1 bubnuoreka [IOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMI https://m.edsoo.ru/eabbded1
NEeSATEIbHOCTH JIFOAEH
Mexannueckoe nBuxkenue. Cucrema

7 orcuera. OTHOCUTENBHOCTD 1 bubnuotexa [JOK
MEXaHUYECKOro ABrxkeHus. [Tpsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4il MEXaHUKU
Panunyc-BekTop MaTepualbHONW TOUKH, €T0

8 MIPOEKINN HA OCU KOOPJMHAT. 1 bubnuoreka [IOK

Tpaekropus. Ilepemenienue. CKopocTs.
WX npoekiuu Ha 0cl KOOPJUHAT

https://m.edso0.ru/30a108a5
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PaBHOMEpHOE NPAMOJIIMHEITHOE JBUKECHUE.

bubmuoreka [JOK

9
Fpa(buqecxcze ONHUCaHUE PABHOMEPHOIO https://m.eds00.ru/89ba7190
MPSMOJIMHEHHOTO JIBUKCHUS

10 Cr0XeHne TIepeMeieHH U CKOPOCTEH. bubmuorexa [JOK
Pemenne 3amaq https://m.edsoo.ru/761d18aa

" g(eg)a(?ZIOMg)l;oe /:[BI/DKegne. MFHOBUCHHa}I BuGiuorexa [IOK

Th. .
p CKOpeHie. TIPAMOJMHICHIOT https://m.edso0.ru/a99549a7

JBIDKEHUE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onrcanue NpIMOITUHEHHOTO bubnuotexa [JOK
JIBU>KEHUS C TIOCTOSTHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobopHOe najieHue. Y CKOpeHue

13 CBOOOHOTO MajJeHusI. 3aBUCUMOCTD bu6mmoreka [IOK
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso00.ru/f738109c
BPEMEHHU U UX TpaduKu

14 JIBu>keHue Tena, OpOILIEHHOTO MO/ YIIIOM bubnuoreka [IOK
K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe asuxenue. J[BrkeHue mo
OKPYKHOCTH. YTJIOBas U JIMHEHHAs Bu6moreka [IOK

15 ckopocte. [lepuos u uactora. https://m.edsoo0.ru/33196fhe
LleHTpOCTPEMHUTENLHOE U MTOJTHOE T '
YCKOpEHHE

16 KonTponbhas padbota no teme bubnuoreka [IOK
"Kunemaruka" https://m.edso0.ru/1242f32¢
[IepBeIif 3akon Herorona. MHepunanbHbie

17 cuctemsl orcuéra. [Ipunimun bu6mmoreka [JOK
OTHOCHUTEIbHOCTHU [ anmumes. https://m.edsoo.ru/5a9e4a64
HewuneprinanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHogelicTByromas cuna. Bropoi bubmunorexa LIOK
3akoH Hrerorona. Macca https://m.edsoo.ru/141d3837

19 B3aumoneiictBue ten. Tperuil 3aKoH bu6nmoreka [JOK

Hrrotona

https://m.edsoo.ru/57dba505
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[Tpuniun cynepno3unuu cui. Pemenne

bubmuorexa [JOK

20
3a7a4 Ha IpUMEHEeHUE 3aKk0HOB HbproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS. Bu6mnorexa [OK
21 i
BKBHBaanTHOCTB PaBUTAlHOHHOU 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
29 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO bubnuorexa LIOK
naacHus https://m.edsoo.ru/22757f26
JIBm>keHHE HEOSCHBIX TE U UX Bu6mnorexa [OK
23
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas https://m.edsoo.ru/11abfada
KocMu4ecKasi ckopocTb. 3akoHbl Keruiepa
bubmuorexa [JOK
24
Cuna ynpyrocru. 3axon I'yka. Bec Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u Buabl cun bub6anorexa IIOK
25 TpeHus. JIBUKEHHUE B KUIKOCTH U Tras3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI CONPOTUBIIEHUS CPEIBI https://m.edso00.ru/2cb29676
26 JaBnenue. [ uapocratnyeckoe AaBJICHUE. bubnuotexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOITIOTHO TBEP/IOE TEJIO. bubnmnorexa IIOK
27 ITocTynarenbsHOE U BpallaTeIbHOE bubnuoreka [IOK
JIBH>)KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57e
g MoMeHT CHIIBI OTHOCHTEIILHO OCH bu6mmoreka [JOK
BpateHus. [1ineyo cusl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [IOK
VYcnoBus paBHOBECHS TBEPJIOTO TeEIIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecust
30 p bu6mmorexa [IOK
CHicHue sajad https://m.edsoo.ru/dclcaacO
31 KonrtponbHast pabora no Teme bubnuorexa [IOK

"Munamuka. CTaTka TBEpIOTO Tena"

https://m.edsoo.ru/9f5a574c
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HMmynbe MaTepruanbHOW TOUKH, CUCTEMBI
MarepuanbHbIX To4ek. LlenTp mace

bubmuorexa [JOK

32 CHUCTEMbI MaTepHUaIbHbIX TOUEK. Teopema https://m.edsoo.ru/4bb8294b
0 JBMKEHHUHM LIEHTPA Macc
WMnynbe cuilbl M U3MEHEHHUE UMITYJIbCA Bu6muorexa LIOK

33 Tena. 3aKOH COXPaHEHHMs UMITYJIbCa. httos://m.edsoo.ru/13f0a221
PeakTuBHOE nBUXKEHUE — '
MoOMEHT uMITyJIbca MAaTEPUAIILHON TOYKH. Bu6uorexa LIOK

34 I[IpencraBieHne 0 COXPAHEHHU MOMEHTA httos://m.edsoo.ru/d6532eb9
HMITYJIbCA B LIEHTPAJIbHBIX MOJISIX

35 Permere sanad bubmuorexa [JOK

https://m.eds00.ru/f7706d63

Pabota cuipl Ha MaJIoM U Ha KOHEYHOM

36 nepemenieHuu. ['papuueckoe bubnuorexa [JOK
MpeACTaBICHUE pabOThI CUJIbL. MOIIIHOCTD https://m.eds00.ru/913974c7
CUJIBI
Kunernueckas sneprus. Teopema 06 BuGmiorexa LIOK

37 W3MEHEHUN KNHETUYECKOW SHEPTUN https://m.edso0.ru/9a5e2e74
MaTEpUAIbHOU TOUKH
IloTeHuManbHBIE U HEMIOTEHIMAIBHBIE Bu6morexa [OK

38 cuibl. TToTennunansHas sueprus. Bropas httos=//m.edsoo.ru/554bafee
KOCMHUYECKasi CKOPOCTb
Tperbs KocMuueckast ckopocTb. CBsi3b
paboThI HEMOTEHIMATIBHBIX CHJI C BuGmorexa LIOK

39 U3MEHEHHEM MEXAHUYECKOU SHEPIUH httos://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS — '
MEXaHWYECKON IHEPTUU
VYupyrue u Heynpyrue CTOIKHOBEHHS. BuGmorexa ITOK

40 YpaBHeHue bepHymm s uaeanbHON https://m.edsoo.ru/f30f43b6
KHUJKOCTU

a1 KonTponbHas padota no Teme "3aKoHbI bubnuorexa [IOK

COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/474e7c4a
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PazBuTune npeacraBieHuii 0 npupoie

Bbub6mmoreka [JOK
42 ternotel. OcHoBHBIE TON0keHuss MKT. " HH rexa L
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBrKeHNE
43 Crtpoenue ra3(>)2>6pa3HHx, KHUIKUX U Bu6mnorexa [OK
TBEPAPBIX TEI. AAPAKTEP ABHAMCHIA 1 https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIECTBA
" i\(/lacca U pa3Mephl MOHCIgJ‘I (aTomoOB). Bu6mnorexa [OK
OJIMHECTBO BEIICCTRA. LIOCTOAHAA https://m.edsoo.ru/c5b72ab7
ABorajzipo
45 Temmeparypa. TemioBoe paBHOBeCHE. bubanoreka LIOK
IlIxana Ienbcus https://m.eds00.ru/0070d493
16 p bu6mmoreka [IOK
CILICHHE 3a/aq https://m.edsoo.ru/1531aba5
47 " . r bu6mmoreka [IOK
JICATIBHBIH T3, 1 a30BbIC SAKOHET https://m.edsoo.ru/1deb2367
48 VYpaBaenue Menpeneera-Knaneripona. bubmuorexa [JOK
Pemnrenue 3anau https://m.edsoo.ru/8d12c328
49 AOGcomtoTHas TemnepaTypa. 3akoH bubnuoreka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3onporiecchl B uaeaabHOM rase ¢ bubnmnoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BeIleCTBa https://m.edsoo.ru/68878d51
I'padmueckoe npencraBneHne Bu6muorexa LIOK
1 .
> HM3OTIPOTCCCOB. H30TEPMA, N30X0pa, https://m.eds00.ru/1344327b
nzobapa
bu6mmoreka [JOK
2
> Ocrosroe ypasnenme MKT https://m.edsoo0.ru/c8094721
53 p bu6mmorexa [IOK
CLICHHC 3a]1a4 https://m.edso0.ru/10265a05
54 CBs35 abcoMOTHO TeMnepaTypsl https://m.edsoo.ru/c38af875

TEPMOJAMHAMUYECKON CUCTEMBI CO
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CcpeaHel KHHETUYECKOM dHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JIBMXKCHUS €&
YaCTHIl

55 O60011IeHrEe U cCUCTEMATU3AIMS 3HAHUN 110 bubmmoreka [IOK
teMe "OcHoBel MKT" https://m.eds00.ru/09d12fd8

56 KontponbHas padota mo teme "OCHOBBI bubnmoreka [JOK
MKT" https://m.edso0.ru/13adad59
TepmoauHamMuueckas cuctTemMa. 3ajlaHue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.

57 BaemHnne u BHyTpeHHUE TapaMeTphI. bubnuoreka [IOK
[Tapametpsl T/] cuctemsbl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHMS BEJIMYMH, ONTUCHIBAIOIINX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

8 EIyHeBoe Hayaso TepMO,Z[HHaMHKI/}[: Bu6muorexa LIOK

AMOTIPOM3BOJILHAA Pe/laKCAIlIA I[ https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIUIOBOMY PaBHOBECHIO

50 Mopaenb Hneaan(;fo rasza B Bu6muorexa LIOK
TepMOIHHAMHKE. Y CIIOBHS IPUMEHIMOCTH https://m.eds00.ru/29355001
ATOM MOJenHn

60 VYpaBuenne MeHneneena-Kianelipona u bubnuoreka [IOK
BBIPAKCHUE JJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxeHue i1 BHyTpEHHEN YHEPTUH

61 OJHOATOMHOTO UJI€ATbHOTO rasa. bubmuorexa [JOK
KBazucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/acbcacl5
MPOLIECCHI

6 gHeMeHTapHaﬂ %a60Ta B TEPMOJIMTHAMUKE. Bu6nuorexa LIOK

BIUHCIICHHE PAGOTHI 11O rpaguKy https://m.edso00.ru/741d5738
mporecca Ha pV-nuarpamMmMe
Termonepeflaqa KaK croco0 U3MeHEeHUs Bu6nuorexa LIOK
63 BHyTpeHHeH sHeprun T]l cucteMsr 6e3

COBEpIIEHHS PabOThI

https://m.edso00.ru/3d734561
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KOHBGKHI/IH, TEIIJIOIIPOBOJHOCTD,

bubmuorexa [JOK

64
U3JIy4CHUE https://m.eds00.ru/157b54cd
KosmmuectBo Tennotel. TemioéMKOCTh
65 Tena. Y ienpHas U MOJIsIpHast bubmumorexa [IOK
TEINIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.eds00.ru/7ba67355
TEIIOTa CrOPaHuUs TOILTUBA
66 Pacy€r konnuecTBa TEIIOTHI IPH bubnuoreka [IOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [Toustre 06 agrabaTHOM IpoIecce. bu6mmoreka [IOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edso0.ru/d8098824
o8 KonundecTBo TemnoTel n paborta K;{;c Mepbl Bu6mnorexa LOK
M3MCHEHH BHYTPCHHEH SHCEpriH T/1 https://m.edsoo.ru/b047alcd
CUCTEMBI
Bropoii 3akoH TepMOAUHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporeccoB. HeoOpaTtumMocTh MpUPOTHBIX https://m.edsoo.ru/c6f4f464
IIPOLIECCOB
[IpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIVH. bubnmnoreka [JOK
70
KT https://m.edsoo.ru/2e945513
71 MakcumansHoe 3Hauenure KII/. [lukn bubnuoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
79 p bubmuorexa [JOK
CHICHHE salad https://m.edsoo.ru/b3efal8b
1s DKOJIOrH4ecKue aCI'IeIfTI)TI WCTIOIb30BaHUS Bu6morexa [OK
TCTLTTOBBIX ABUTATCICH. 1 CIITOBOC https://m.eds00.ru/9867aaar
3arpsi3HEHUE OKpYKaroleil cpeabl
bubmuoreka [JOK
74
Pemene 3aza- https://m.eds00.ru/c8c70432
O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110 Bu6morexa [OK
75 teme "TepmonnHamuka. TemnoBsie

MAaIIuHb"

https://m.edsoo.ru/28d62b3f
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KonTponbhas pabora no teme

bubmuorexa [JOK

76
"TepmoauHamuka. TenaoBsie MalIUHbL" https://m.edsoo.ru/1b6e26¢c5
- gapOOGPBBOBaHI/IC u KOI;}leHcaum. BuGmmorexa IJOK
CIapeHHe M KUIIeHHE. Y JebHas TEIioTa https://m.edsoo.ru/6f8e6777
napoodpa3zoBaHus
Hacepimennbie 1 HEHACHIIICHHBIC MTAPHI.
KauecTBenHas 3aBUCUMOCTB INIOTHOCTH U
JABJICHUS HACBHIIICHHOTO 1Mapa OT BuGmorexa IJOK
78
TEMICPATYPBI, HX HE3AaBHCUMOCTD OT https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIICHHOTO Tapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JaBIICHUS B
JKHIKOCTH
79 Brnaxnocts Bo3ayxa. AGCOMIOTHAS U bu6mmoreka [IOK
OTHOCHUTEIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
80 p bu6mmoreka [IOK
CIICHHE 3/t https://m.edsoo.ru/18e95ff3
o1 TBépaoe Teno. KIKICT&JIJII/I‘IGCKI/IG n Bu6mmorexa [IOK
amopdHbIe Tena. AHU30TPONHS CBOWCTB https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
82 [InaBnenue u kpucramum3auus. Y genbHas bu6nmoreka [IOK
TertoTa riasnenus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
o3 Jle(bopMaugH TBeplil/Ioro Tenfa(.) PaCTlfil)KeHI/Ie BuGmuorexa LJOK
1 ORATHE, LABHITL. MOAYIL FIHIa. HpeAeT https://m.edsoo.ru/dalaab10
yOpyrux aegopmMaruii
o TCPHOBOG pacimpeHHe KUIKOCTEN U Bu6mnorexa [OK
TBEPABIX Tveﬂ' HIAPMOTH3M TCTLITOBBIX https://m.edsoo.ru/7ba5edf2
KoJe0aHnii YacTHI] BEIECTBA
85 ITpeoOpa3oBanue sHEprun B (ha30BBIX bubmuorexa [IOK
repexonax https://m.eds00.ru/97a0672f
bu6nmoreka [JOK
86 VpaBHEHHE TEMIOBOro Gananca

https://m.edsoo.ru/ab1521fb
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bubmuorexa [JOK

87
Pewerre sanax https://m.edso0.ru/8ab7{40d
IToBepXHOCTHOE HATSKEHUE.

88 Kanunnsipueie siBnenus. Jlapnenue noju bubnmoreka [JOK
HWCKPUBJICHHOW MOBEPXHOCTBIO JKUIKOCTH. https://m.edso0.ru/b42f1f97
®opmyna Jlamnnaca

- 066066'1'111::Hne Y CHUCTeMAaTH3aIus 3HAHUH T10 Bu6muorexa LIOK
TeM TperaTHbIC (f,o CTOSHIA BCIICCTRA. https://m.edsoo.ru/0b52575¢c
@da30BbIE IIEPEXOABI

% 'I&)HTpoanas{ pabora 1o Teme Bu6morexa LIOK

TperathpIc COCTO’,I,HM Betiectsa. https://m.edsoo.ru/7dc2a739
@a30BbIE IEPEXOABI
DnekTpu3aius Tei U €€ MPOosIBICHUSI.

91 Dnektpuueckuii 3apsia. [[Ba Buna bubnuorexa [JOK
AJIEKTPUYECKHUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/laff445f
JUAJIEKTPUKHU U MTOJIYIPOBOIHUKHI

- ?HeMeHTapHHI/I 3JIEKTPUYECKUN 3apsl. BuGmiorexa LIOK

AKCOH COXPATCHI SICKTPHHICCKOTO https://m.edsoo.ru/f49afd24
3apsna

93 B3anmoneiicteue 3apsanoB. Toueunbie bu6mmoreka [IOK
3apsanbl. 3akoH Kynona https://m.edso00.ru/445b7746

bu6mmoreka [IOK

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

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

05 Onektpuueckoe nosie. Ero neiictBue Ha bubnmnoreka [JOK
AJIEKTPUYECKUE 3apsAbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [IpoGHeIii 3apsz. JIuHuM HanpsKEHHOCTH bubnuoreka [IOK

QJICKTPHUYCCKOTO ITOJIA. OI[HOpOI[HOC
QJICKTPHUYCCKOEC I10JIC

https://m.edsoo.ru/3dac6957
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HOTGHHH&J’IBHOCTB SJICKTPOCTATHUYCCKOI'O

bubmuoreka [JOK

97
e https://m.eds00.ru/80021447
HaIpsKEHUe
o8 [ToTenunanpHas sHEpPrust 3a1;_;[ma B Bu6mnorexa [OK
3JIEKTPOCTaTUYECKOM Iose. [lorennnan https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MO
% CBs13b HANPSKEHHOCTH NOJIA U PA3HOCTH Bu6mnorexa [OK
IIOTEHLIMAJIOB JUIsl 3JIEKTPOCTATHUECKOT O https://m.edso0.ru/df7a6838
T10JIst
[IpuHOUI Cyneprno3unum JIEKTPUIECKUX bubnnorexa [HOK
100 .
oJien https://m.edsoo.ru/Ocfe4a6c
101 p bu6mmoreka [IOK
CHicHAe sajad https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsna. [loae bubnnorexa [HOK
PaBHOMEPHO 3apsHKEHHOU chepsl https://m.edsoo.ru/b297b5c3
103 H(;)n"e paBHOMe;I)IHo 3apsKEHHOIO I10 BuGnuorexa LIOK
OUBEMY THAPa. |"OIIC PABROMCEPHO https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOMU MIOCKOCTH
104 IIpOBOIHMKY B 3IEKTPOCTATHUECKOM bubnnoreka [JOK
rnoJje. Y CjIoBUE PAaBHOBECHS 3apsJIOB https://m.edso00.ru/32405eab
105 JINDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bubnuorexa [IOK
3JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
106 Konnencarop. %J‘ICKTpOG}VIKOCTB Bumorexa [OK
KOHACHCATOPa. ICKIPOCMKOCTD https://m.eds00.ru/845b4f73
IIJIOCKOTO KOHJEHCATOpa
107 [TapannensHOE coeqMHEHKE bubnmoreka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE COCTMHEHNE bubnmoreka [JOK

KOHACHCATOPOB

https://m.eds00.ru/1e992920
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bubmuorexa [JOK

109
DHEPIH 3APAKCHHOIO KOH/CHCATOpa https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemnrenue 3agay https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B bubmuoreka [JOK
OJIHOPOJHOM 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pewrenue 3amau
113 O060011IeHNEe U CUCTEMATU3aIMs 3HAHUH 110 bu6mmoreka [IOK
Teme "Dnekrpuueckoe nose" https://m.eds00.ru/5752603f
114 KontponbHas paboTa mo teme bubnuotexa [JOK
"DnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
" Cuna Toka. [TocTossHHBIN TOK. Y CIIOBHS Bu6mnorexa LOK
CYIIECTBOBAHIA ITOCTOAHOTO https://m.edso00.ru/233311b5
AIEKTPUICCKOTO TOKA
bu6mmoreka [IOK
116
Ucroununku Toka. Hampsixenue u 3/1C https://m.eds00.ru/0839a115
117 3akoH OMa Uil yJacTKa LETH. bu6mmoreka [IOK
DNEeKTPUUIECKOe COTIPOTUBIICHNE https://m.edsoo.ru/f14f251e
118 3aBUCHMOCTb CONPOTUBIICHUS Bu6mnorexa [OK
O/HOPOHOTO HPOROJIHHKA OT €TO JTHHEL https://m.edsoo.ru/95fcdf51
Y TUJIOIA Y TIOTIEPEYHOT0 CEUECHUSI
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bu6mmoreka [IOK
Pemntenue 3anau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapaJIIEIBHOE, bubmuoreka [JOK
CMEMIaHHOE COEJIMHEHNE ITPOBOTHUKOB https://m.edsoo0.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX AIEKTPUUECKUX bubnmoreka [JOK

neneii. [lpaBuna Kupxroga

https://m.edso00.ru/1794cf37
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bubmuorexa [JOK

122 Pemenne sanas https://m.edso00.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubmuorexa [JOK
Jxoyna —Jlenua https://m.edso00.ru/a3605c5¢
124 Permenie 3a1au bu6mmoreka [IOK
https://m.edso00.ru/6761bf0f
125 Tononat wommoers. smmormens e BuGmorexa LIOK
’ https://m.edso00.ru/99750a6f
pe3ucrope
126 Penenne 3a1au bu6mmoreka [IOK
https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubnunoreka [JOK
HCTOYHHKA TOKa https://m.edso0.ru/72d453af
128 3axon OMa 11 TOJIHOM (3aMKHYTO) bubnnorexa [HOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
129 Permenue sanau bu6mmoreka [IOK
https://m.edso00.ru/3580b679
130 MOoIIIHOCTh UCTOYHHKA TOKA bubmorexa LHOK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3aMbIKaHue bubmoreka IOK
https://m.eds00.ru/546f5632
132 KonneHncarop B ienu NOCTOSSHHOTO TOKa bubmorexa LIOK
https://m.edso00.ru/35368f3e
133 Pemrenne 3amau bubmorexa HOK
https://m.edso0.ru/4410cef0
134 Pemenue 3aga4d mo treMe "IlocTOSHHBIN bubmuoreka [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amay mo reme "I1oCTOSTHHBII bu6mmorexa [IOK

AIEKTPUYECKUN TOK"

https://m.edso0.ru/744261b8
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Pemrenue 3agaud mo reMme "IlocTOSHHBIH

bubmuorexa [JOK

136
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O06o001eHre 1 CHCTEMAaTH3alKs 3HAHUH 110 bu6mmoreka [IOK
teme "I1oCTOSIHHBIN JEeKTpUYECKU TOK" https://m.edsoo.ru/bfd7a050
138 KonrponsHas pabora o Teme bubnunoreka [HOK
"ITocTOSAHHBIN NEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
135 OnexTpuueckas HpOBOBI[I/IMOCTL } Bumorexa LIOK
Pa3IUYHbBIX BEIIECTB. DJIEKTPUUECKHUI TOK https://m.eds0o.ru/da794295
B MeTayax. CBepXnpoBOIMMOCTb
140 DNeKTpUYECKUN TOK B paCT3130pax u Bumorexa LIOK
DacIIanax SICKIPOTHITOB. SAKOHM https://m.edsoo.ru/4b423491
@apanes U1 JIEKTPOIn3a
141 3 . a bu6mmoreka [IOK
JEKTpUYECKUH TOK B razax. [Inasma https://m.eds00.ru/92d92f76
142 DNEKTPUUECKUN TOK B BaKyyMe. bubnuoreka [IOK
Bakyymusbie npu0opbl https://m.edsoo.ru/2E+160
143 5 . bubmuorexa [JOK
JICKTPIACCIH TOK B TIOIYHPOBOMTHIAX https://m.eds00.ru/ab61c660
bu6mmoreka [IOK
144
TorynpoBoHHKOBLIE MPHOOPE! https://m.eds00.ru/83622200
Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa ¥ HANPSKEHUS B
LIENU TIOCTOSIHHOTO TOKa IPU TOMOIIN
145 AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX bubnuoreka [IOK
npubopoB" UK "3HAKOMCTBO ¢ U(PPOBOH https://m.edso00.ru/5643ea56
naboparopueii o gusuke. [Ipumepsl
U3MepeHus: GPU3NIECKUX BETUUUH MPH
ITOMOIIM KOMIIBIOTEPHBIX JaTYMKOB"
146 @u3NYECKU IPAKTUKYM IO TEME bubnuorexa [IOK

"N3y4yeHrie HepaBHOMEPHOTO IBUKEHUS C

https://m.edsoo.ru/f6292f5f
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147

148

LEJIbIO OTNpeIeTICHUS] MTHOBEHHOM
ckopoctu"

@uU3NYECKU IPAKTUKYM 110 TEME
"H3mepenue ycKkopeHus mpu
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JIB>KEHUU 110 HAKJIOHHOM MJIOCKOCTU" MiIH
"UccnenoBanue 3aBUCUMOCTH MTYTH OT
BPEMEHH [IPU PAaBHOYCKOPEHHOM
nBIOKeHun"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHsi CBOOOTHOTO
nagenus” win "M3yyeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

bu6mmoreka [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

du3nuecKuil MPakTUKYM 110 TeMe
"N3y4yeHue qBUKEHUS Teja 110
OKPY>KHOCTH C OCTOSIHHOM 110 MOJTYJIIO
ckopoctbio" wiu "MccnenoBanue
3aBUCUMOCTH NepHoAa oOpalieHus
KOHMYECKOTO MasiTHAKA OT €ro
napameTpoB”

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

150

151

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IIpH IBUYKEHUH OpycKa M0 HaKJIOHHOU
mockocty" win "IIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KEHUS
OpycKka 10 HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3nYeCcKuil NPAKTUKYM IO TEME
"HccnengoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”
i "M3ydeHne IBUKEHHS CUCTEMBI TEIl,

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al
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152

CBSI3aHHBIX HUTBIO, IIEPEKUHYTOMN Uepes3
nérkuii 0110K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3aBucuMoctu Frp(N)" mmm
"HccnenoBanue NBHKEHUSI OpycKa 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
KodpunrenToM TpeHus" wiu "N3yuenue
JBUKEHHUSI TPy3a Ha Baly C TpeHUEM"

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607

153

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBanue yciuoBU paBHOBECHS
TBEPJIOTO TeJla, UMEIOLIEro OCh BpareHus"
nin "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacu€r cuin ynpyroctu" win "U3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOLIETO
IJI0aab Onoph"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue umiynbca Tena mno
TopMo3HOMY nyTH" win "M3mepenne
CHJIBI TSTH, CKOPOCTH MOJIEH
3JIEKTPOMOOMIIS U MOIIIHOCTU CHJIBI TSTH"
win "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIPU YIPYTOM B3aUMOAECUCTBUM" WIIN
"N3mMepeHne KHHETHYECKON IHEPTHH Tea
110 TOPMO3HOMY ITyTH"

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e

155

Pu3nYeCcKuil NPAKTUKYM IO TEME
"N3y4eHne n30TepMHUECKOT0 IIpoLecca
(peKOMEHI0BaHO UCIOIb30BAHNE
udpoBoii 1aboparopun)" unu "N3yuenue
n30xopHoro npouecca" win "M3ydenue

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07
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nzobapHoro nporecca” uwin "IIpoBepka
ypaBHEHHUS COCTOSTHUSA"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mepenue yaenbHOM TermIoEMKoCTH"
unu "HccnenoBanue mpoliiecca OCThIBaHUS
Benrectsa" win "MccnenoBanue
aguabaTtHoro npouecca” ninn "M3yuyenue
B3alMOCBS3HU SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEN"

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61

157

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3yueHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakocren" uinun "M3mepenue ynenbHON
TEIUIOTHI IJIaBJICHUS Ibaa" WiIn
"N3yueHue cBOKMCTB HACBILIEHHBIX MapoB"
win "M3MepeHne abCoI0THON BIaXKHOCTH
BO3/lyXa M OI[EHKa Macchl IapoB B
nomemeHuun". smepenne kodddummenra

IOBCPXHOCTHOT'O HATAXKCHUA

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

158

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHust SJHEpruu
3apsHKEHHOIO KOHAEHCATOpa B YHEPIHIO
u3ny4yeHus ceeroauona’ unu "Nsydyenue
IIPOTEKAaHUs TOKA B LIETIH, COAEpIKaIeH
koHneHcarop" uim "Pacnpenenenue
Pa3HOCTH NMOTEHUHUAIIOB (HAIPSKEHUS)
IIPU MOCJIEI0BATEILHOM COEIMHEHUN
KOHJIEHCaTOpoB"

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377

159

Pu3nYeCcKuil NPAKTUKYM IO TEME
"UccnenoBanue CMEIaHHOTO COEIMHEHUS
pe3ucropoB" win "M3Mepenne yneabHoro
CONMPOTUBIIEHUS TPOBOIHUKOB" WU
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKa
OT HANPSKEHUS JUIS JIaMITbl HaKaJIuBaHUs"

bu6mmorexa [IOK
https://m.edso00.ru/2b179d98
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DU3NYECKUI TPAKTUKYM I10 TEME
"Habumroienue amekTponusa’ win
"M3mepenue 3apsiia OJJHOBAICHTHOTO

bubmuorexa [JOK

160 noHa" win "MccnenoBanue 3aBUCHMOCTH https://m.edsoo.ru/64b66901
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temrnepatypbl” win "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"
PesepBHbIil ypok. O60011IeHIE 1 BuGmmotexa LIOK

oL M e AT IO e https://m.edsoo.ru/ed017d93
PesepBHrlit ypok. O600111eHNE 1 BuGmmorexa IJOK

162 CUCTEMATH3allMsl 3HAHUI 110 TeMe httos://m.eds0o.ru/3149956b
" [Ilmnamuka" " '
PesepBHrlit ypok. O60011eH1Ee 1 Bu6muorexa LIOK

| 0 e hitps:/m edsoo.ul0fS752ac
PesepBHrlit ypok. O60011eHNE 1 Bu6muorexa LIOK

164 cucTeMaTH3alys 3HaHUH 110 TeMe "3aKOHbI https://m.edsoo.ru/6c0dface
COXPAaHEHHUs B MEXaHUKeE" — '
PesepubIiit ypok. O6006111eHIE 1

165 CHCTEMATHU3alNs 3HAHUM 110 TEME bubmuorexa [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM https://m.eds00.ru/de148976
teopun"
PesepBHrlit ypok. O60011IeHNE 1 BuGmmotexa LIOK

166 cHCTeMaTH3alus 3HaHUH 1o TeMe httos://m.ed 1ObecT7cl
"TepmonnHamuka. TenaoBsle MalIMHbI" PS://M.€as00.[UIAbCC L1C
PesepBHrlIit ypok. O6001ICHNE 1

167 cUcTeEMaTH3allis 3HaHUH 10 TEME bubmuorexa [JOK
"ArperatHbleé COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3oBbIe IEpEXOABI"
PeseprubIil ypok. O60061eHIE 1 Bu6mmorexa IJOK

168 CHCTEMATU3ALKUs 3HAHUHI 110 TEME

"DnekTpuueckoe mose"

https://m.edsoo.ru/f2381c0c
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PesepBHbIil ypok. O600111IcHIE 1

. bu6moreka LIOK
169 CUCTEMaTHU3alis 3HAHUH 110 TEME 1 https://m.edsoo.ru/3cac6dal
"[ToCTOSTHHBIN JIEKTPUUECKHUIA TOK" T '
PesepBHbIil ypok. O60061eHIE 1 Bu6mnorexa [OK
170 cucTeMaTu3alus 3HaHui no teme "Toku B 1 https://m.edsoo.ru/cc7681dA
pasIuyHbIX cpeaax” T '
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
n/m | TeMaypoxa Beero  OHTpoubHble — IIPAKTHYECKHE  yyvuenng  obpasoBaTenbHbIe
padoThI padoTshI
pecypchbl
. BzaumopeiicTBue MOCTOSHHBIX . Bu6morexa LOK
MATHHITOB H TIPOBOMHIKOB € TOKOM. https://m.eds00.ru/487a8593
MarunutHoe nosne. ['unoreza Ammepa
, ]FBIeKTop MarHuTHON MHIYKIIUH. . Bu6morexa [LOK
DU CYTCPIOSHINN MArHHTHDIX https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHUTHOM MHIYKIIUH
3 MarauTHoe 1oJie MPOBOJIHUKA C TOKOM. 1 bu6mmoreka [IOK
OmneIT OpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnuoreka [IOK
MOAYJb https://m.edsoo.ru/26d9c5ba
5 p 1 bubmuorexa [JOK
CHIetme sajat https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa AMmepa. 1 bubnmoreka [IOK
DIeKTpOU3MEpPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJYJIb. JIBHKEHUE 3apSKEHHOU 1 bubmuorexa [JOK
YaCTHULIBI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
noJie
8 p 1 bubnmoreka [JOK
CHLICHHE 3a/1ad https://m.edso00.ru/504e98c7
bubmuorexa [JOK
o Pabora cumvt Jlopena 1 https://m.edsoo.ru/d518be4b
10 p 1 bubmuorexa [JOK
CHLICHHE 3a/1a https://m.eds00.ru/93617bd9
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MarsauTHOE I10JI€ B BCIICCTBC.

11 o bubmuorexa [JOK
CPPOMATHCTHIH, T1apa- 1 https://m.eds00.ru/30f9608
JMaMarHeTUKHA
L OcHOBHBIE CBOI/ICTBEIL_I Bu6mnorexa [OK
(beppovarneTukos. [ipnvencrue https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pentenue 3anau mo teMe "MarautHoe bubmuoreka [JOK
mose" https://m.edsoo.ru/5b55¢307
14 Permrenue 3aga4d mo reMme "MarautHoe bu6mmorexa [IOK
mose" https://m.edsoo.ru/41c4ae8a
5 SIBnenune BJII?IKTpOMaFHI/ITHOf/'I ) Bu6morexa LIOK
MHAYKIHH. LI0TOK BEKTOpa MATHUTHOH https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6mmoreka [IOK
16 OAC maxyKin https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bu6mmoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpudeckoe nozie. Toku bubnuoreka [IOK
Dyko https://m.edso00.ru/15abe140
OJ1C uHAYKINY B ABUKYIIAXCS bubmuorexa [JOK
19
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 p bu6mmorexa [IOK
CIIeHHe safat https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21
Tpasmo Jlenua https://m.edsoo.ru/bbc22726
- WNunykruBHOCTh. KaTymika Bummorexa [IOK
MHAYKTHBHOCTH B HCTH MOCTOAHHOTO https://m.edsoo.ru/621eae9d
TOKa
23 SBnenune camounaykuu. 3/C bu6mmoreka [IOK

CaMOMHAYKIIHNHN

https://m.edsoo.ru/7ee60ca8
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9Hepm;1 MArdvTHOTIO ITOJIA KaTYIOKHU C

bubmuorexa [JOK

24
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11l
o5 p bu6mmoreka [IOK
CLICHHC 33124 https://m.edsoo0.ru/88f69d2b
26 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN bubmuoreka [JOK
1o TeMe "DyeKTpoarHaMuKa" https://m.edsoo.ru/76484025
27 KonTtponbHast pabora o Teme bubnunoreka HOK
"OnexkTpoguHamMuka" https://m.edsoo.ru/8ae09b98
28 KonegaTenL?aﬂ cucrtema. CBOOOIHEIE Bu6muorexa LIOK
KOJICOAHHA. | apMOHHMHCCKHIE https://m.edsoo.ru/7c1db385
KOJIEOAHUS
29 Kunemarnueckoe 1 fuHaMu4ecKkoe bu6mmoreka [IOK
ONMCaHue KoJe0aTeabHbIX ABIKECHUN https://m.edso00.ru/87ce9498
DHepreTUYecKoe onucanue. BeiBos
JIUHAMHAYECKOr0 OIMMCaHUS Bu6mnorexa LOK
30 %
TapMOHHIECKHX KOEOAHHI H3 HX https://m.edsoo.ru/e3c99692
YHEPTreTUYECKOT0 U KHHEMATHYECKOTO
ONHUCaHUs
bu6mmoreka [JOK
31 i
AMIUTHTYNIA 1 (a3a KoneOaHnH https://m.edsoo.ru/7a0c439a
[Tepuon u yacrota xonebanwmii. [Tepuox
- MaJbIX CBOOOIHBIX KOJ'Ie6aHI/II/11_[ Bu6mmorexa [OK
MaTeEMaTUYECKOTO Ma;IUTHI/IKa. epHroJI https://m.eds00.ru/e0399319
CBOOOAHBIX KOJIEOAHUN MIPYKUHHOTO
MasTHHKA
33 3aryxaromye KojaeOaHusl. bubnmnoreka [JOK
Breinyxnennsie koneOanus. Pezonanc https://m.edso00.ru/72e93d09
bubnunoreka IOK
34 ABTOKOJIE0aHUS 1

https://m.edsoo.ru/6add2644
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bubmuorexa [JOK

35 Penrenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koHpepeHius "MexaHndecKue BuGauorexa [IOK

3 KOJICOAHUA B MYSLIKATLHEIX https://m.edsoo.ru/8ef587be
MHCTpyMeEHTax" T '

37 O0o001IeHre U CUCTEMaTU3aIUs 3HAHUI bubmuoreka [JOK
no teMe "Mexanuueckue koneOaHus" https://m.edsoo.ru/eb84182f

38 DNeKTPOMarHUTHBIE KOJIeOaHMUs. bubnuorexa [JOK
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTYIbI Bumnorexa LOK

39 3apsZia KOH/ICHCATOPA € aMILTUTY/IOH https://m.edsoo.ru/093f9afl
CHWJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE " '

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnuorexa [JOK
UJeaIbHOM KO0JIe0aTEIbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolue 31eKTPOMarHuTHbIE Bubmnorexa LOK

41 KONeOaHMsL. BLIHYXICHHBIC https://m.eds00.ru/5e668619
3JIEKTPOMArHuTHbIE KOJIeOaHMs " '
IlepemenHsIit TOK. Pesucrop u Bu6morexa [IOK

42 KOHJIEHCATOp B LIENU IEPEMEHHOTO https://m.eds00.ru/84836152
TOKa T '

43 Karyika HHIyKTUBHOCTH B LIENIN bubnnorexka [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af

a4 3akoH OMa AJIs1 2JIEKTPUYECKON LIEenn bubnnorexka [HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA. Bu6morexa [IOK

45 AMIUIHTYHOE H ACHCTBYIOWICE https://m.edsoo0.ru/lcac6c4c
3HAYEHWE CHJIbI TOKA W HAMPSIKEHUS T '

. bu6mmoreka [IOK

46 Pe30oHaHC B DIIEKTPHUYECKOM eTH

https://m.eds00.ru/087506df
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bubmuorexa [JOK

47
Pemenue sanas https://m.edsoo.ru/al16836a4
Wneansublif TpanchopmaTop. Bu6mnorexa [OK
48
Hpoussonctso, nepenasa u o https://m.edso00.ru/f97418ae
NOTpeOJICHUE IEKTPUUECKOW SHEPTUH
DKOJIOTHYECKUE PUCKHU TTPH
MIPOU3BOJICTBE AIEKTPOIHEPTHHU. Bu6uorexa LIOK
49
Kyzetypa uenosn3sosanis . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPIUH B TOBCEAHEBHOM
JKU3HU
bu6mmorexa [IOK
50
Pemerue sanas https://m.edsoo.ru/ee6677ed
bubmuorexa [JOK
51 P
CHICHUE 33134 https://m.edso0.ru/7cab59f8
o 06061116'}'11/16 U CUCTEMaTHU3allUs 3HAHHUM Bumorexa IOK
110 TEME "INCKTPOMArHHTHEIC https://m.edso0.ru/401024a9
KojcOanus" Am. .
53 MexaHU4eCKHUE BOJIHEI. bu6mmoreka [JOK
XapaKkTepUCTUKN MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
. bu6mmoreka [JOK
54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3ByK. XapaKTepUCTHKHU 3BYKa https://m.eds00.ru/138b6f09
56 Nudpassyk u ynprpa3syk. Lllymosoe bubnuoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmorexa [IOK
57 P
CHICHHE 3311 https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIE BOJTHBI. bubnuotexa [JOK

I/I3J'Iy‘-IeHI/Ie OJICKTPOMAariuTHBIX BOJIH

https://m.edsoo.ru/714e5dbl
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9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.

bubmuorexa [JOK

59
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edso00.ru/d01b818c
[IIkana 371eKTPOMAarHUTHBIX BOJIH. Bu6mnorexa [OK
60
EIT)?:(VEI/II{I?EI){ E%i?f; R https://m.edsoo.ru/49be1f9e
[TpuHIMIIBI paTHOCBSI3U U
61 TeneBuacHus. Paguonokanus. bubmuoreka [JOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.edso00.ru/9f96f1f8
OKpYKarOILEH Cpebl
62 KonTtponpsHast pabora no Teme bubnuoreka [IOK
"KonebGanus u BoIHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NPSMOIUHEHHOTO bubnuorexa [JOK
pacrpocTpaHEHHs CBETA https://m.eds00.ru/f9566406
o Pemenue 3a7ia1 Ha IPUMEHEHHE 3aKOHa BuGmorexa LIOK
25 :ﬁOHHHeHHOFO PacHpOCTpaCHHA https://m.edsoo.ru/ea32d455
65 Otpaxenue csera. [1nockoe 3epkaino. bubnnorexa [HOK
Cdepuyeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenomnenue ceera. AGCOTIOTHBIN U
66 OTHOCI/ITGJ'IBHI)III/EI MOKa3aTelb Bu6morexa [OK
gf;g;l:izlemﬁpe ggfbolfb?;yyigiHHee https://m.edsoo.ru/bc2e55cd
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemienue 3a1au Ha npUMEHEHUE Bu6morexa [OK
67
zaBIg:OB OTPRCHHA M IPETOMICHHA https://m.eds00.ru/49d830a9
Xop tydeit B mpusMe. Jucnepcust Bu6mmorexa [IOK
68 cBera. CIIOKHBIN cOCTaB GEIOro CBETa.
Llser https://m.edsoo.ru/d8elc3be
69 JInn3bl. @OKYCHOE PacCTOSIHUE U bub6nuorexa [IOK

OIITHUYCCKasA Cujia JUH3bI

https://m.eds00.ru/60441359
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[TocTpoenune n300pakeHH B JIMH3aX U

bubmuorexa [JOK

70
HUX CHUCTEeMaXx. Y BEJIMYEHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha nocTpoeHue Bu6miorexa [[OK
& M300paCHHIL, NOTYIACMEIX C https://m.edso0.ru/5a868f09
TTOMOIIIBIO JTMH3 T '
bubmuoreka [JOK
72 ['na3 kak onTudeckas cucreMa https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst Bu6mmorexa [IOK
73 IPUMEHUMOCTH T€OMETPUUECKOM httos://m.edsoo.ru/cd174a10
OITHUKHU — '
74 CKOpOCTb CBETA U METOABI €€ bubnnoreka [JOK
U3MEPEHUS https://m.edsoo0.ru/f32aab06
75 bubmuorexa [JOK
Hucnepeus caeta https://m.edsoo.ru/lel6cc6e
76 " bubmuorexa [JOK
HTepepenIus cheTa https://m.edso0.ru/5fc0c638
KorepenTHble HCTOYHUKH. Y CIIOBUSA Bu6miorexa [OK
77
HAaOJIIOZICHUA MAKCHMYMOB 1 https://m.edso0.ru/c6416d48
MHUHUMYMOB
78 p bubmuorexa [JOK
CHICHHE 3311 https://m.edsoo.ru/3061de2b
bu6mmorexa [IOK
7 Hpumenenue mirepdepenium https://m.edso00.ru/668edbc8
bu6mmoreka [IOK
80 Jlngpaxis csera https://m.edsoo.ru/12ed04b5
Judpakumonnas pemeérka. Y cioBue bubnnorexa [IOK
81
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 Pemenue 3amau nonmoreka L1

https://m.edsoo.ru/d58c411a
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HOHepe‘IHOCTB CBETOBBIX BOJIH.

bubmuorexa [JOK

83
ITonmapuszanuus ceera https://m.edsoo.ru/e9890fe9

bu6mmoreka [IOK

84
Pelenne 3axad https://m.eds00.ru/c56¢8158

85 C bu6mmoreka [IOK

BETOBBIC ABJICHHA B PHPOIC https://m.eds00.ru/0b36363d

86 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN bubmuoreka [JOK
no teme "Onrtuka" https://m.edsoo.ru/8a14748b

87 KonTtponsHas pabora no Teme bubnnorexa [JOK
«OnTuka» https://m.edso00.ru/82315dd4
['paHUIIBI TPUMEHUMOCTH

38 KJIACCUYCCKOU MEXaHUKHU. 3aKOHBI bubmuorexa [JOK
3JIEKTPOIMHAMUKY U TIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIbHOCTH

89 [TocTynatel cienuanbHOU TEOPUHU bubnuoreka [IOK
OTHOCUTEIIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BpEMEHHOU
unTepBail. [IpeobpazoBanus Jlopenua.

90 VYcioBue MpUYNHHOCTH. bubnuoreka [IOK
OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3amesieHne BpEeMEHH U COKpaIlleHne
JUTUHBI

91 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnuoteka [JOK
YaCTHULIbI https://m.edso00.ru/853a64fc

- CeBH3B MAacChI ¢ SHEprueii u gMHy'J'ILCOM BuGmuorexa LIOK
DEIATHBHCTCKON HaCTHIIbL JHEpTHd https://m.edsoo.ru/b6258ffa
MOKOS

bubnuotexa [JOK
93 PaBHOBECHOE TEILIOBOE U3ITyYEHHE 1

https://m.edsoo.ru/f54035a5
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bubmuorexa [JOK

o4 3akon cmemenns Buna https://m.edsoo.ru/1c5ff752
05 I'umotesa M. Ilmanka o KBaHTax. bu6mmoreka [IOK
DoToHEI https://m.edsoo.ru/a5ffa218
9% 5 bu6mmoreka [IOK
HCPIHA U MMIIYILC (oToHa https://m.edsoo.ru/7fb307ec
97 ®otoadpdexr. Onpitel A. I'. CTonerosa. bubnunoreka HOK
3akonsl pororddexra https://m.edso00.ru/8c68e5b9
VYpaBHeHue DUHINTEHA )11 Bumorexa LIOK
%8 borospdexra. "Kpacnas rpanmua https://m.edso0o.ru/01ef4556
dororddekra
99 Hasnenue cBera. Onwite [1. H. bubmuorexa [JOK
Jlebenena https://m.eds00.ru/64b4f966
100 B . bu6mmoreka [IOK
OJIHOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bounsl ne bpoiind. /InuHa BoJIHBI fe Bu6mmorexa [OK
101 i
0 bpoiiuust u pasmeps! 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIN3alNUH JIBUKYILIEUCS YaCTULIBI
102 K i . bu6mmoreka [IOK
OpHYCKYTAPHOBOIHOBOM LyaH3M https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnnorexka [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crneuuduxa usmepeHuit B MUKPOMHUPE. BuGmuorexa LIOK
104 CO? THOTICHIBT HEOTPEACICHHOCTEN https://m.edso0.ru/65783dec
['eiizenGepra
105 P bu6mmorexa [IOK
CUICHNE rPadUICCKIX 327124 https://m.edsoo.ru/e70195bd
, bubnmuotexa [JOK
106 Penienre pacyéTHbIX 3a1a4

https://m.edsoo.ru/ee9b3182
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KonTponbhas pabota o remam:

bubmuorexa [JOK

107 "Ocuosnt CTO", "Kopmycxyzapro- https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyasin3m" . :

OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS BuGmorexa IJOK

108 atoma. [lmanerapnas Mojenb atoma https://m.edsoo.ru/312b750a
Pezepdopaa — '

bubmuoreka [JOK

109 Hocrynatet bopa https://m.edsoo.ru/404dfada

110 Bugel ciektpos. CriekTp ypoBHEH bubimmoreka [JOK
SHEPruu aToMa BOJOpoAa https://m.edsoo.ru/cf74blla

111 CHOHTaHHOE U BBIHYKJIEHHOE bu6mmoreka [IOK
U3JIy4CHHUE CBETA https://m.eds00.ru/f945d85¢c

bubmuorexa [JOK

112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sinpa I'eiizen6epra- Bu6muorexa LIOK

113 MBaHeHKO. 3aps1 ¥ MacCOBOE YKCIIO httos://m.edsoo.ru/34adasde
sanpa. U3otonsl. PagnmoakTMBHOCTH — :
3aKoH paIMOaKTUBHOTO pacraja.

114 CBolicTBa HOHU3UPYIOIIETO U3JIYYEHUS. bubnnorexka [JOK
BrnusiHre painoakTUBHOCTH Ha )KUBbIE https://m.edsoo.ru/aab98bef
opranusmsl. Jlozumerpus
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

Snepusie cunbl. Jledekt Macchl sapa.
Snepusle peakuuu. AnepHbie Bu6muorexa LIOK

115 peakTopsl. IIpobaemer ynpasiiemoro https://m.edsoo.ru/ff1758d0
TEPMOSIAEPHOTO CUHTE3a.

DKOJIOTHYECKUE aCTIEKThl Pa3BUTHS
AJIEPHOM DHEPrETUKH
Metoasl perucTpaluy U UCCIeI0BaHM
116 AJIEMEHTAPHBIX YACTHII. bu6mmoreka [JOK

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
bapuonsl, ME3OHBI U JTENTOHBI.

https://m.edsoo.ru/lac08a5b
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IIpencrabnenue o CtangapTHOM
Mozenu. KBapk-TiitooHHast MOJIeb
aJpOHOB

®duzuka 3a npenenamu CTaHIapTHOM
Mozenu. TémHas Marepus U TEMHas

bu6mmoreka [IOK

117
sHeprus. EnuncrBo husnveckoit https://m.edsoo.ru/c026fd37
KapTHUHBI MUpa
Oransl pa3BUTHS ACTPOHOMUHU. bubnunoreka [HOK
118
3HaYeHHUE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 00BSACHEHUS MPUPOJIBI KOCMUYECKHIX bubnuorexa [JOK
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHUX https://m.edso0.ru/39c44028
HUCCIEe0BAaHUN
120 CoBpeMeHHbIE ONTUYECKUE g:necxonm, Bu6mnorexa LOK
PAIOTEIICCKOLIBL, BHEATMOCHEPHAA https://m.edsoo.ru/4877aale
aACTPOHOMHUS
11 Bun 3BE3/HOTO Heb6a. Co3pesnus, Bubmnorexa LOK
SIpKHE 3BE3/bI, TUIAHETHI, UX BUIAMMOE https://m.edsoo.ru/aac588eh
JIBUJKEHUE
1o gOJ'IHeLIHa}I CHUCTEMA. COJ}/II-II_[e. Bu6muorexa LIOK
OJIHCHHAN AKTHBHOCTD. VICTORHHK https://m.eds00.ru/22748eb4
sHepruu CoJlHIIA U 3BE3]
193 3BE3IBI, NX OCHOBHEIE Bu6morexa [OK
?,(apaKTepHCTHIiH’ /lnarpavva " https://m.eds00.ru/42169944
CIIEKTPATBHBIN KJIACC — CBETUMOCTD
124 3 . bubmuorexa [JOK
BE€3/bI TJIABHOM MOCIEA0BATEILHOCTH https://m.eds0o.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMEHHBIE MPEJICTABICHUS O bubnmoreka [JOK

MPOUCXO0KACHUH U 3BOTonKMK ConHIa
U 3BE31. DTallsl )KU3HU 3BE3

https://m.edsoo0.ru/d09da494
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126

Muneunsbiii [1yte — Hama ["ayakTuka.
Tunel ranakTuk. YEpHbIE ABIPHI B SApaAX
TaJIaKTHK

bubmuorexa [JOK
https://m.edsoo.ru/7cd10a0a

127

Bcenennas. Paciupenue BeeneHHOM.
3akon Xab6mna. Teopus bonbmioro
B3pbIBa. PenukroBoe n3iyueHue

bubmuoreka [JOK
https://m.edsoo.ru/3dbdf0d?2

128

MacmrabHas ctpykrypa BeeneHnnoii.
MeraranakTuka

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

129

130

131

Hepeménnbie mpoOieMbl aCTPOHOMUU

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOTO IOJIA
MMOCTOSIHHBIX MarHUTOB' MJIN
"NccneqoBaHue CBOVCTB
dbeppoMarHeTuKoB" UiIn
"HccnenoBaHue aeliCTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue cuisl AMiepa" wim
"N3y4yeHne 3aBUCUMOCTH CUJIbBI AMIiepa
oT cuibl Toka" win "Omnpenenenne
MarHMTHOM MHYKIIUU Ha OCHOBE
u3MepeHus cuiibl Amrepa”

bu6mmorexa [IOK
https://m.edsoo.ru/d37d9ffe

bu6mmorexa [IOK
https://m.edsoo.ru/67361aef

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMAarHUTHOW MHAYKIMU'" WK
"Onpenenenyre MHAYKIIMA BUXPEBOTO
MarHUTHOTO MOJs"

https://m.edso0.ru/c36658da

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camounaykiun" win "COopka Moienu
3JIEKTPOMAarHMTHOr o reseparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391
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DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepenue nmepuojia CBOOOTHBIX

bubmuoreka [JOK

134 .
KOJIeOaHWI HUTSHOTO U TIPY>KMHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Pu3N4eCKu IPAKTUKYM 110 TEME Bu6miorexa [OK
135 "TIpeoOpa3oBaHKE SHEPTUH B
Hp}I?)KHHI;OM MaﬂTHI/IKeI')' https://m.edsoo.ru/a28026bd
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOIro ToKa
yepes3 M0CJIeJ0BATEIbHO COeIMHEHHBIE Bu6muorexa LIOK
136 KOHJIEHCATOP, KaTYLIKY U pe3uctop"”
HHHIE'I/Iccne)IJ) z)BaHEI:pZGOEH p https://m.edso0.ru/89dc2d90
HMCTOYHUKOB CBETA B LIETIH
IIEPEMEHHOT0 TOKa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME Bu6miorexa [OK
137 "U3y4yeHue napaMeTpoB 3ByKOBOMI
Bongzl" p p K https://m.edsoo.ru/b100661a
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenne nokazarens npeoMIIeHus Bu6muorexa LIOK
138 crexsa" wnu "llonyuenue
https://m.edso00.ru/42569eal
M300paKeHUs B CUCTEME U3 TUIOCKOTO D
3epKajia v JIMH3bI"
Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHHSI OT BEIlIeCTBa bubnunorexa [JOK
(Ha mpuMepe KUJIKHUX JIUH3)" WiIn https://m.edsoo.ru/b879fb3f
"N3mepenne pOKyCHOTO pacCTOSIHUS
paccenBarOIUX JUH3"
Pu3NYeCcKuil TPAKTUKYM I10 TEME Bu6mmorexa [IOK
140 "Habmonenue mu¢pai, https://m.edsoo.ru/8b7ac737
uHTEephEpPEHINN U TIOJIIpU3aIii cBeTa" T '
141 Pu3NYecKuil TPAKTUKYM 110 TEME bub6nuorexa [IOK

"OnpeneneHyre UMITyJIbCa U SHEPTUN

https://m.edso0.ru/63756c47
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PEISITUBUCTCKUX YacTuIl (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YACTHI[ B MArHUTHOM 110J1€)"

142

143

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue noctosHHo# 1 nanka Ha
ocHOBe uccienoBanus Gororpdexra"
wiu "HMccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAHMOJ OT
HanpspkeHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMAapHOI0 BOJAOPOAA U U3MEPEHHUE
nocTostHHOM Punbepra”

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

144

Ou3nyecKkuil MPakTUKYM 0 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA
C HCIOJIb30BAaHUEM JI03UMETpa" HIn
"N3yuenune nmoromenus 6eTa-4yacTuil
aTrOMUHHEM"

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

145

146

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOnroenus 3BE31HOr0 HEOa
HEBOOPYKEHHBIM I'1a30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
HOJIOXKEHHS HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro NnoyImapms u
spkue 38€361" win "HabmoneHus B
Teneckor JIyHsbl, IUIaHeT, TYMaHHOCTEN
7 3BE3MHBIX CKOIIICHMM"
O00011eHNEe U CUCTEMATU3ALIS

3HaHuil. Posib GU3MKK 1 aCTPOHOMHH B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed
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COITMAIbHOM M 3TUYECKOU chepax
JIeATEILHOCTH YeJIOBEKa
O060011eHNEe U CUCTeMAaTU3aIHS
3HaHuil. Posb 1 MecTo Gpu3uku u

bubmuoreka [JOK

147
aCTPOHOMHUH B COBPEMEHHOM HAYYHOU https://m.edsoo0.ru/18f19f7c
KapTUHE MHUpa
O000111eHrE U CUCTEMATU3 AL
3Hanuil. Pose ¢pu3udeckoit Teopun B
148 $OEMH§;O?UHH: l'IpCIG[:CTaBJ';eHI/IeI/I 0 BuGmiorexa LIOK
W3UYECKON KapTUHE MUPA, M
1 Kap ba, MecTo https://m.edsoo.ru/e7d400f4
(U3UYECKON KapTUHBI MUpa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOE
149 O00011IeHNE U cCUCTEMATU3AIMs 3HAHUN bu6mmorexa [IOK
o treMe "Kunemartnka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmorexa [IOK
o teMe "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN bubmuoreka [JOK
o teme "lunamuka" https://m.edsoo.ru/2dfbafc5
152 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN bu6mmoreka [JOK
no teme "Craruka TBepAoro tena' https://m.edsoo.ru/3cca482e
Bumorea 110K
O Teme " OHBI COXpaHte https://m.edsoo.ru/32a4d1a0
MEXaHUKE
Bumorera 110K
0 Teme e vo © f YIApHO https://m.edsoo.ru/ed440ca8
KHHETUICCKOW TeOpUHr
O606mef‘me M CUCTEMAaTHU3aLMs 3HAHUI Bummorexa [IOK
155 no teMe "TepmoauHamuka. TeroBbie

MAaIIHb"

https://m.edso0.ru/c63f7¢c10
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O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

156 o TeMe "ArperaTtHnie COCTOS bubmorexa HOK
HUSA
P : https://m.eds00.ru/1d36b5b1
BemecTBa. MazoBbIe EPEXOIbI
157 O06o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH bubmuoreka [JOK
o Teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/3bf0def9
158 1 nemts "locsommnnt snespacennti Buanorexa LIOK
) P https://m.eds00.ru/71453¢e6
TOK
159 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmorexa [IOK
o Teme "ToKU B pa3nuyHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK
o TeMe "MaruuTHoe 1oJje" https://m.edsoo.ru/3b4c06ae
161 cnromamtsamn st o men Bunorexa LIOK
Me
" H " https://m.edsoo.ru/053e2248
DNEKTPOMArHUTHAS WHTYKITHSI
162 cnromamtsamn st o men BuSmorexa LIOK
110 TEM
" 1 " © https://m.edsoo.ru/d6310bfd
MexaHnueckue KoJieOaHns
163 om0 mone BuSmorexa LIOK
110 TEM
" . " https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHUTHBIE KOJIeOaHHs
PesepBHslit ypok. O60011eHNE U
164 CHCTEeMaTH3alMs 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHn4YEeCKUE U DJIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
165 om0 rowe Bunorexa LIOK
" " H https://m.edsoo.ru/52ad1603
Ontuka
PesepBHbIit ypok. O606£ueHHe u Bubnuotexa LIOK
166 CUCTEeMAaTH3alMsl 3HAaHUH [0 TeMe

"OcHoBel CTO"

https://m.edsoo.ru/5beclc65
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PesepBHbIil ypok. O0001ICHHE U

5 bu6moreka LIOK

167 CUCTEMaTH3alKs 3HAHUM 110 TeME 1 https://m.edsoo.ru/f7c59d38
"KoprnyckyssipHO-BOJTHOBOH Jyaiin3m" — '
PesepBHbIil ypok. O0001ICHNE U Bu6mnorexa [OK

168 cUCTEMATH3aLMs 3HAHUH 110 TEME 1 https://m.eds0o.ru/1f511654
"duzuka aroma" — '
PesepBHbIil ypok. O0001ICHHE U

169 CHCTeMaTH3aIlusl 3HaHUH 110 TeMe 1 bu6mmoreka [IOK
"®du3uka aTOMHOIO sapa 1 https://m.edsoo.ru/905c5ce0
AJIEMEHTapHBIX YacTui"
PesepBHeIit ypok. O600IICHHE 1 Bubmnorexa LOK

170 cHUCTEeMaTH3aIus 3HAHUI 110 TeMe 1 httos://m.edsoo.ru/2bffb94c
"JneMeHTsl acTpodu3uKu” 0 :

OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» duszuka. Mexanuka; yriayonenHoe ooyuenue 10 kimace/ Mskumes I'.51.,
CunsikoB A.3. OO0I11IeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» ®uzuka. MonekymnspHas ¢usuka. Tepmoaunamuka; yrinyonennoe ooydenue 10
kiacc/ Mskuies .., CunasikoB A.3. OO011ecTBO ¢ OrpaHUYECHHOMN
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTebeTBO
«IIpocBemienue»

4. A.I1. PermkeBuu «@u3uka. 3agaynuk. 9-11 kiy» - M.: «/lpoda», 2009r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. «®uszuka 10» Knaccuueckuit kype (Pusuka: yueOHuk s 10 ki1
obmeoopazosar. yupexaennii / I'.4. Mskumes, b.b. byxosues, H.H. Cotckwuit) —
M.: IIpoceemenue, 2013r.

2. «®uzuka 11» Knaccuueckuit kypc (Pusuka: yueOHuk as 11 ki
obmeoOpazosar. yupexaenuii / I'.5. Mskuiues, b.b. byxosues, B.M. Yapyrun) —
M.: IIpocsewmenue, 2013r.

3. I'.H. Crenanosa, A.Il. CrenanoB, «COOpHUK BOIIPOCOB M 3aj7a4 10 (PpU3HKe. 9-
11 kmacceia» - 2009r.

4. A.Il. PermkeBuu «®usnka. 3agauauk. 9-11 kiry» - M.: «/lpodar, 2009r.

5. H.W. ITaBnenko, K.W. ITaBnenko, TectoBsie 3ananust o gusuxe 10 , 11 kmacc

— M.: «lIIkonpHas npecca»



6. A.E. Mapon, E.A. Mapon, ®u3uka qunakruueckue matepuainsl 10. 11 kmacce-

M.: «JIpoday, 2009r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Onexrponnas oubnuoreka I[Ipocsemenue. [Ipocsemenune ME/IUA.
MynbsTuMeInitHOE yueOHOoe mocodue HoBoro oopasma. 10-11 kmacchl.

2. bubnuoTeka 37IeKTPOHHBIX HATTSAHBIX Tocoouit «Dusuka 7-11», - ['Y P1]
OMTO, Kupumn u Medoauit, 2003r.

3. YuebHoe anexTpoHHoe uznanue «dusuka. 7-11 knaccel. [Ipakruxym. 2 CD. —
komnaHus «Puzukon». WwWw.physicon.ru.

4. duznka: exXeMECIUYHbIN HAyYHO-METOANYECKUI KYPHAI N31aTENbCTBA
«IlepBoe ceHTAOPsI»

5. UnTepHeT-pecypcehl: 31eKTpOHHbIE 00pa30BaTelIbHbIE PECYPChI U3 €UHON
KOJIICKIMH ITU(POBBIX 00pa3zoBaTenbHbIX pecypcoB (http://school-
collection.edu.ru/), xkaranora ®eaepaabHOro 1eHTPa HHGOPMAIITHOHHO-
obpasoBarenbHbIX pecypcoB (http://fcior.edu.ru/): uadopmarronHsie,

SJICKTPOHHBIC YIIPA)KHCHUS, MYJIbTUMCIHA PCCYPCHI, 3JICKTPOHHLIC TCCThHI



