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I'ocynapcTBeHHOE AaBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupe:xxaenne CBepajioBcKOM
obsactu «I'yOepHaTopcKkuii JInnein»

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe HAa YPOBHE CpeaHero o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWH W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTesibHON NMporpaMmsl, mpeactaBieHHbIX B PI'OC COO, a Takxke
c yu€toM (enepasibHOM paboueil mporpammbl BocnuTaHuss W Konuenmuu
npenojiaBanus yueonoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoii @enepanuu, peaau3yomnuXx OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydarouuxcs.
[IporpamMma 1o ¢usuke AaéT TMpeACTaBICHHE O LEIX, COACpKaHWM, OOIIei
cTpaTernd OOy4YeHHs, BOCIHTAHWS W Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yueOHoro npeameta « Ou3nkay Ha yriiyoJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3ukud yriayOJEHHOTO YPOBHS IO3BOJISIET PEaM30BaTh
3aa4 MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs Oo0pa3oBaHUs B
opraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme o pusmke onpenenstoTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3NKM Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayoménHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJIbTaTaM OOyYaroNIuXCs, OCBOMBIIHX
nporpaMmmy 1o Qpu3nke Ha YpOBHE CpeaHEro o011ero oopa3zoBaHus Ha yri1yOJa€HHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO0/.

[Iporpamma 1o Qpu3rKe BKIFOYALT:

TJIAaHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (U3UKHU Ha YTITyOJIEHHOM YPOBHE,
B TOM YHCJIEe IPEIMETHBIE PE3YyIbTATHI IO TOJaM O00yUYCHHS;

cojJiepKaHue yueOHOoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYHUTEIEH U
MPEIOCTAaBIIICT BO3MOXKHOCTH IS peaj3allii  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJIOB K TpENoAaBaHui0 (U3UKH HAa YriayOnEHHOM ypOBHE TPHU YCIOBUHU

coxpaHeHus 00s13aTEIHPHOM YaCTH COJIEp KaHus Kypca.
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®du3rka Kak Hayka O HamOoJjiee OOIMX 3aKOHAaX MPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy>katoiieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3HUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM AKTHMBHOE
npUMeHeHHne (U3NYECKUX 3HAHWM OMPENeNUI0 XapakTep U OypHOE pa3BUTHUE
pa3HOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOEHUSI KOCMOCa,
MOJIYYeHHUs] HOBBIX MAaTE€pUAJOB C 3aJlaHHbIMU CBOMcTBaMH. M3ydeHue QPu3nku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOyuaroierocsi, B popMupoBaHUe YMEHUI MPUMEHITh HAyUHbIM METO/ MO3HAHMUS
IIPU BBIMOJHEHUU UMU YUYE€OHBIX UCCIEAOBAHMIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEIHEr0 001Iero 00pa3oBaHus MOJI0XKEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 TOCTPOECHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
0o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(GbopMUpOBaHUE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosiara€T MCMOJb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3UYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriny0iaEéHHOTO ypoBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX DKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMBbI TT0 (PU3UKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusuku peanuzamus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEIEHOTO SKCIIEPUMEHTa Kak
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MOCTOSIHHO JIeHCTBYIoIEro (¢akropa yudeOHoro mpouecca. s yrayOnéHHOro
YpOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYCHHUYECKOTO SKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
Marepuasa, JabopatopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOXKHBI
JIBa crioco0a peanusaiuu Gu3nuecKkoro npakTukyma. B nepBom ciydae mpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO IOCjE MEPBOTO M BTOPOTO
MOJYTOANM B KaXKJIOM U3 3TUX KJilaccoB. BTopol crocod — 310 uHTerpamust padot
IPaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX paboOT, KOTOpPbIE MPOBOAATCS B MpoOIecce
u3ydeHus: pazzuena (temsl). [Ipu sTom moj paboTamMu MpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE HCCIEAOBaHUE, KOTOpPO€ TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHUIa O€3 MOIIaroBOi HHCTPYKIIUH.

B nmnporpamme mo ¢usnMke cHUCTeMa YYCHHUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX paboOT W MpaKTUKyMa MpECTaBiICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKHU JJIS 3TUX BHUJIOB YUYCHUYECKUX MPAKTUYECKUX PAbOT OCYIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBIIAJICHHE OOYYAIOIMIMMHCS YMEHUSMH TIPOBOJAMTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U ITOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIEs€TCsl PEIICHUIO0 PACUETHBIX M KaU€CTBEHHBIX 3a/1au.
[Tpu 5TOM A71st pacu€THBIX 33724 MPUOPUTETOM SIBIISIIOTCA 3a/1a4H C SIBHO 3aJaHHON
¥ HESBHO 33aJ]aHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSTh U3YUCHHBIE
3aKOHbl U 3aKOHOMEpPHOCTH KakK W3 OJIHOTO pasfena Kypca, TaKk U HUHTErpupys
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/TPENCKA3aHUE TNPOTEKAHUS (PUINUYECKHUX
SBJICHUW U TIPOIIECCOB B OKpY’Karollel >KU3HU, TpeOyrolue BbiOopa Ghu3ndecKon
MOJIJIH JIJIsl CUTyaIllH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecrieueHunto yuyeOHoro mporecca Kype Gu3uku yriryOoJ€HHOTO YPOBHS HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3ydaTbCid B YCIOBHUSAX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOKHO OBITH HEOOXOIMMOE J1abOpaTOpPHOE
000pyI0BaHUE JIJ1s BHITIOTHEHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opyI0BaHUE.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M OOECHeurBaeT IMOCTAaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1o (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
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UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTopHoe 00OpymOBaHME IS YYCHUYECKHX TPAKTHYCCKUX pPadboT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydalomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHE HWHTEpPeca M CTPEMJICHUS OOyYaromMXCd K HayYHOMY
W3YUYCHHIO TPUPOJIbI, PA3BUTUE UX HHTEIUIEKTYyaldbHbIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(GopMUpOBaHKE HAYYHOIO MHUPOBO33PEHMsI KaK pe3yJibTaTa U3y4YEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UYECKHUX
3HAHUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O pOiM (PU3UKK JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoeCCUOHAIBHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTrmxeHne 3TUX Lened oOecreyrBaeTCsl pelIeHHeM CIEIyIoMX 3ajad B
npoIliecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO O0IIero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (DU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3HUKHY;

(dbopMUpOBaHHE YMEHUMN PUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 33JJaHHON (hU3UIECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE cO3JaHue (HU3HUECKON
MOJIECNIA, AJEKBAaTHOW YCJOBHMSM 3aJadyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENy;
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OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO TUTAHUPOBAHUS M TIPOBENICHUS
GU3MYEeCKUX  OKCIEPUMEHTOB, aHaIW3a MW HHTEpPHpeTanuu  WHGOPMAIIHH,
OTIpEeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJOBHU MAJisi Pa3BUTHS YMEHHH MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH;

pa3BuTHE UHTEpeca K chepaM npodeccuoHaTbHON AeSTENbHOCTH, CBI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» HAa YpOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOMpaeTcss OOyYalOUMMUCS, IUIAHUPYIOMIMMU —TPOJODKEHHE
o0pa30oBaHus M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUII.

Ha usyuenne pusuxu (yriayOn€éHHBIM YPOBEHB) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 xiacce — 170 vacoB (5 4yacoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENIb JEIaeT BBIOOP
NpOBeNCHMUST JTa0OPaTOPHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYATbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiilt MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce IMOo3HaHWs Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOrOBbIE U LU(POBBIE
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHoct  u3MepeHuit  (QU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3NUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATECIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHne cuiibl TOKa U HAPSHKEHUS B [IENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nzmepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHasl CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATIBLHOM TOUKU OT BPEMEHHU U UX
rpaduky.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJIHMHAT, CKOPOCTHU M
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YCKOpPEHUsI MaTepuaibHON TOYKU OT BPEMEHU U UX IpaUKH.

KpuBosmmHeHOE  nBMKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuUTEIBHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETP,
JBUYKEHUE CHAPSIOB, IEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPALUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JIBHYKEHUS.

CrocoObI ucclief0BaHUs IBKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEeHHe MrTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHs MpU MPSIMOIMHEITHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue HU(PPOBOIL TabopaTOpUN).

N3yuenue nBUKEHUS Tena, OpOIIEHHOI0 FTOPU30HTANIBHO. [IpoBepka runoressl
O MOpAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY [NaJbHOCTBIO IMOJNETA H
HAa4YaJIbHOM CKOPOCTBIO Tea.

N3yuyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTHY NIEPHOJIa OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.
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Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuepumanbHblie cucteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
IIPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
MNOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKoi MMUPOTHI. JBrkeHne HEOECHBIX Tel
U X CIIyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass CKOPOCTb.

Cwa ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX IMIMHAPOB WIHM ILIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHeHHME PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K TNy CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenue macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.
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[IpoBepka TrUIOTE3bI O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUS Opycka II0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacCHl.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXHHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIIvH.

W3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne ko3dduimenta TpeHHUs MO BEIUYHHE YIIIOBOTO KodddummeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBHKEeHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEpHOro Teiaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpamieHus. [lnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIleHTp TsbkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHU4ecKue YCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOUTEIIbHBIN KpPaH, pelIETIYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY ci10BUSsI paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPaKmuKym.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpalICHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl cOXpaneHus 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CUCTEMBI MaTepUaIbHbIX TOUEK. Teopema 0 JBUKEHUHU LEHTpa Macc.

WMty nbC CHITBI M1 U3MEHEHUE UMITYJIbCa TENa.

3aKOH COXPAaHEHMs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca marepuanbHOM TOUkM. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.
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MoUTHOCTb CHUIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[ToreHuunanbHast SHEPrUs ynpyro aepopmMupoBaHHOW NpykuHbI. [loTeHuManpHas
DHEPIHUs TeJla B OJHOPOJIHOM IpaBUTALMOHHOM noJie. [loTeHnnanpHas 3Heprus tena
B TPAaBUTALMOHHOM MOJi€ OJHOPOAHOro mapa (BHyTpH W BHE Iuapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOThI HEMMOTEHIUAIIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEprun
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUsI MEXaHUYECKON DHEPTHUN.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHne bepHymu il UIACATBHOM KUAKOCTH KaK CJEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTHH.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOM, PUTYPHOE KaTaHNUE Ha KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTruBHOE BUXKEHUE.

M3mepeHne MOIIHOCTHU CHUJIBI.

M3MeHeHne 3HepruM Tejia Mpu COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM WM IMOTEHLHAIBHOW SHEPrUd NpH
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepeHne nMimyJibca Tejia o TOpMO3HOMY IYTH.

W3mepeHne Cuiibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIISE U MOILTHOCTH CHJIBI
TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHUJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECUCTBUM.

N3mMepeHre KHHETUYECKON YHEPTUH TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nka 1 TepMOJIMHAMUKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUUECKOU MeopUlU.

OCHOBHBIEC TIOJOKEHHUSI MOJIEKYJsipHO-KHHeTHUeckoi Teopun (MKT), wux
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onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aUMOJCHUCTBUS 4YacCTHUI] BEIIECTBA. MoJaenu CTPOEHHs] Tra3oB, KUIKOCTEU U
TBEPBIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mogenb ueanbHOTO ra3a B MOJEKYJAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
rasa JBMXKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JPYT C IPYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJCTbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIFOTHOM TEeMIIEpaTyphbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETHUYECKOW SHEPTUEHN MOCTYMATEILHOTO TEINIOBOTO ABUKECHUA €€ YaCTHII.

TexHndeckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMaTePUaoB.

Hemoncmpauuu.

Mopenu IBUAKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxunkocTen.

Mogens onbita llTepHa.

[IpuTsKkeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeEToK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

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

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJO0BAHO HCIOJIb30BAHHE
1 poBoit 1aboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.
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Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJNHAMUYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, ONMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMonpoH3BOJIbHAA — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeambHOro ra3a B TEPMOJMHAMMKE — CHCTEMAa YpPaBHEHMM:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTypbl. BeipaxxeHue 1isi BHYTPEHHEW SHEPTUH OAHOATOMHOTO MIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Beruncienne paboTel 0 rpaduky
npolecca Ha pV-nuarpamme.

Temnonepenaya  kak  crnoco®  M3MEHEHUs  BHYTPEHHEH  Hepruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIUIONPOBOHOCTD, H3TyUYECHHUE.

KomnuectBo Ttemnorel. TeruoéMkocTh Tena. YAeinpHas W MOJSpHAas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoiuuecTBa TemiaoThl npu  Teruonepenade. I[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHss1 3Heprus. KoinuecTBo TermoTsl
U paboTa Kak Mepbl W3MEHEHHUsS BHYTPEHHEH OSHEPruM TEPMOIMHAMHYECKOMN
CUCTEMBI.

BTopoii 3aKk0H TEpMOJAVHAMUKH JJIsI PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJAHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI MPOXOJAUT €AUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeoOpaTuMOCTh IPUPOIHBIX TPOIIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemmoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIBI.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
NOJIyYEHUE CBEPXHU3KUX TEMIEparyp, YTWIM3AMUs «TEIJIOBBIX» OTXOJIOB C
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WCITI0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTraHMYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTUU.

Jemoncmpayuu.

M3meHenune Temneparypsl pu aanadaTHdecKoM PacIIupEHUH.

Bo3nyuiHoe orauBo.

CpaBHEHUE yAENTBHBIX TEIUNIOEMKOCTEN BEILIECTB.

Crioco0ObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmMuUKym.

N3mepeHne yaenbHOl TENI0EMKOCTH.

Hccnenosanue nmpoliiecca OCThIBaHUS BEIIECTRA.

HccnenoBanne aqnadbaTHOro mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTHUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KAUTICHUS KUTKOCTEH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u kKoHeHcanus. cmapeHue v kunenue. Y aenbHas TerioTa
apooOpa3oBaHUsI.

HaceblllieHHbIE ¥ HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJIE€HUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTyphbl KUTICHUS OT JAaBJCHUS B
YKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KkpuctayuioB. [lnmaBieHne W Kpuctauzanus. YJelbHas TemioTa IUIaBIEHUS.
CyO6numariusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimmpeHue XKUIKOCTEH W TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuimpenrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEILIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEpTUn B Pa30BbIX MEPEXOaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 UIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie siBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KUIKHE
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KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TemnnoBoe pacmmpeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OnBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.

Kanumisipasie aBiIeHUS.

Mopenu HEHbIOTOHOBCKOM KUJIKOCTH.

Crioco0bl U3MEpPEHUs BIaKHOCTH.

HccnenoBanrie HarpeBaHus U MJIaBICHUS KPUCTAIUNIMYECKOTO BEILIECTBA.

Buner negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBIEHUS JIb/A.

M3yuyeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenune ko3¢ duiieHTa MoBEpXHOCTHOTO HATSKCHUSI.

N3mepenne moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3uHOBOro obpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DaekTrpoauHamMmKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3alus Tela W €€ MpOsBICHUS. ODJEKTpUYeCKnd 3apsa. [IBa Buaa
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYHPOBOIHUKH.
DneMeHTapHbIN JIEKTPUYECKUM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DJieKTprdecKoe nmose. Ero neicTere Ha SJIEKTPUYECKHUE 3aPSAbI.

Hampsok€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiid  3apsa. Jluawuwm
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJsl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHATOB U
HanpspkeHue. [loTeHuuanbHas sHEprus 3apsdjia B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHiman snekTpocTaTuyeckoro noiid. CBsi3b HAMPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOJHOrO, TaK U
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HEOJHOPOJIHOTO).

[IpuHIMI CynepHO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [losme paBHOMEpHO 3apsKEHHOMN
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JvanexTpuku B DIEKTPOCTATUYECKOM  TIOJIE. Jlusnexktpruyueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konngencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarensHOe COeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBrKeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3aPSIKEHHBIX MUIACTHUH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apPsHDKEHHOTO KOHICHCATOpa B YHEPTHUIO
W3JIy4YE€HUSI CBETONO/A.

N3ydenne npoTekaHns TOKa B LEMH, COAEpKAIIE KOHAEHCATOP.

Pacnpenenenune pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) npu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.
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HccnenoBanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [locTosiHHBIN TOK.

VYcnoBus CynieCTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TokKa. McTouHuKH
toka. Hampsokenue U u DJ1C é.

3akod OMa U1 y4acTKa MEIu.

DIEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTD COMTPOTUBIIEHHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHBI U IUIOMIAJ TONEPEYHOTO CEUCHHS. Y JIeNbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpruueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JleHua.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerjoBas MOIIHOCTb, BbIAEseMas Ha
pe3ucTope.

O/1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOUHHUKA TOKA. 3aKOH OMa 1151 OJIHOU
(3aMKHYTO#) dJIEKTpUYECKOM Ienu. MOIIHOCTh HCTOYHUKa Toka. KopoTkoe
3aMbIKaHUE.

KonzeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckne yCTpOICTBA W TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAINpSKEHUS L PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TTOTIEPEYHOTO CEUCHUs M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe n3mepenue I/]C. KopoTkoe 3amMbIkaHuE TaJIbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHET0 COMPOTUBIICHHUS.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanre CMENMIaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenure yaenbHOro COMPOTURIICHHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANPSKEHUS IS JIAMIIBI
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HaKaJIUBaHMUS.

VYBenuueHue npenesia u3MepeHus amnepmerpa (BoJIbTMETpa).

N3mepenne D/IC 1 BHyTPEHHETO CONPOTUBIIEHHSI HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOTO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH NOTEHIUATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEMH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3iuunvix cpeoax.

OnexkTpudeckas MPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  JJIEKTPOHHAs
MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynTpOBOHUKH. CoOcTBeHHas U IpUMECHas IIPOBOJIMMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B JJIEKTPOJIMTAX. DIEKTPOJUTHYECKAS JUCCOLMALINS.
Onexrtposn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

OnexkTpudyecknid TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSTEIBHBIN
paspsl. Pa3nmuyHble TUIIBI CAaMOCTOSATENBHOrO paspsiaa. Mosaus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IMPUMEHEHHUE: Ta30pas3psaHbIe
JaMIIbl, 3JIEKTPOHHO-JTyuyeBasi TpyOKa, MOJyIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOP, (HOTOAUO, CBETONO, TAIbBAHUKA, pAQUHUPOBAHUE MEIU, BHITUIABKA
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBHUCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl 3nekTposmsza dapazes.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYTIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HabGmronenne ammexTpoimsa.

N3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.
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DU3NYEeCKUN NPAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAaHUEM aHAJIOTOBBIX U
TU(POBBIX M3MEPUTEIBHBIX MPUOOPOB W KOMITHIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIFOTHBIC ¥ OTHOCHUTEJIBHBIC MTOTPEITHOCTH M3MEPEHUH (PU3NIECKUX BEITHYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bU3MYeCKUX BETWYHMH, TPOBEpKAa MPEMJIOKEHHBIX THMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUECHHUECKUH  HKCICPUMEHT,
1ab0paTopHbIE pabOThI, MPAKTUKYMY).

MexnpeaMeTHbIE CBS3H.

N3yuenue xypca pusuku yriyoaéHHoro ypoBHs B 10 Kiacce oCcyIiecTBiIsieTCs
C Y4ETOM COAEpKaTEeIbHBIX MEXKIPEAMETHBIX CBSI3eM C KypcamMu MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO006 HAYUHO20
NO3HAHUA: SBJIICHUE, HAay4yHbIH (DaKT, rumotesa, (u3MUecKas BETUYMHA, 3aKOH,
TEOpus, HaOJIOJICHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENib, WU3MEpPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: pelnieHUe CUCTEMbl ypaBHeHUW. JluHelHas GyHKIMS,
napabosa, ruriepbosna, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue (QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTRO.
BekTophsl 1 MX MPOEKIIMU HA OCH KOOPJIUHAT, CJIOKEHHUE BEKTOPOB.

Buonozusa: mexannueckoe NBWXKEHHUE B KUBOUM npupoae, nuddysus, ocmoc,
TEMJI000MEH JKMBBIX OPTaHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl,
yTWIM3aIMs OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKEHUE U KATUJUISIPHBIC SIBJICHUS B IPUPO/IE,
AIIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAsi Macca, MOJy4YeHME HAaHOMATEpUAJIOB, TEILIOBBIE CBOWMCTBA
TBEPIBIX TEJ, )KUJIKOCTEN U Ta30B, KUJIKUE KPUCTAILIbI, JIEKTPUUECKUE CBOMCTBA
METAJIJIOB,  QJICKTPOJIUTHYECKAs  JIUCCOLMAIIUS, TalbBaHUKA, AJICKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusa: Bna>xxHOCTH BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHue JIBWKEHUN C WCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIHUU
(KpoHIITEHNH, peméryaTble KOHCTPYKIIMK), MCIOJIb30BAHUE 3aKOHOB COXPAaHCHHS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W JAPYTrHE), JBHUraTelib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
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MoJyducHuss COBPCMCHHBIX MATCPpUAJIOB, B TOM YHCJIC HAHOMATCpHUAIOB, H
HAaHOTCXHOJIOTHH, JJICKTPOCTATHUYCCKAA 3alluTa, 3a3CMJICHHC 3J'ICKTp0HpH60pOB,
ra3opa3pAaaHbIC JIaMIIbl, ITOJTYIIPOBOJHUKOBLIC HpI/I60pBI, rajJJbBaHHKaA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3auMonencTBue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX NIOJIEH. JIMHUY MarHUTHOU MHIYKLMH.

MaruutHOoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO IMPOBOJHUKA, KATYIIKU U
KpyTroBOro BuTka). OneIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

MaruuTtHoe nose B BeuecTBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKU.

TexHn4eckrue YyCTpPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: MPUMEHEHHUE

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJbTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptuHa  nuHMM  MHAYKOUMM  MarHUTHOTO  IOJS  ITOJIOCOBOIO U
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa MM MarHMTHOM UHAYKIHWH TOJISL JJIMHHOTO TIPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUXeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne AeUCTBUSA NOCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cuiibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.
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Tema 5. InekmpomazHumnan UHOYKYUA.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
uHaykiuu. OJIC uHAayKuuu. 3aKOoH AIEKTpOMarHUTHOM uHAykiuu Dapanes.
Buxpesoe snektpuueckoe noise. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B IIENM MOCTOSHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTPONCTBA W TEXHOJOTMYECKUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JIEKTPU3ALNU TEJ MPU ABUKEHUU B MArHUTHOM T10JI€
3eMIIH.

Hemoncmpauuu.

HaGnronenue siBneHus 3JeKTPOMarHUTHOW UHIYKIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuo Jlenua.

[Tanenue MarauTa B alFOMUHUEBOM (MEeIHOMN) TpyoOe.

SIBneHre CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHIYKITUU.

OrnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

UccnenoBanue siBICHUSI CAMOUHYKIIUH.

COopka MoJien 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonmnyeckue koneOaHusi. Kunemarnueckoe U TUHAMUYECKOE OTHMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIOAHUM U3 UX DHEPTreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammumntyna u (dasza koneOanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.
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[lepron u yactora kojeOanuid. Ilepwon ManabiX CBOOOJHBIX KOJIEOAHUMA
MaTEeMaTUYeCKOro MasTHHKA. llepuos CBOOOAHBIX KOJICOAHWN TIPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aryxaromux koneOaHusx. BeiHyxnennsie konebanus. Pezonanc.
Pe3onancHass kpuBas. BiusiHMe 3aTyXxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOQHUS.

TexHuyeckne yCcTpoMcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0Jie0aTeIbHOTO IBUKEHUS.

HaGmronenre He3aBUCMMOCTH TIeproia MajlbIX KojeOaHWl Ipy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyXxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJIeOaHUM OT CONPOTHUBIICHUS.

HccnenoBanne KojeOaHWW TIpy3a Ha MAacCCHBHOM TIPY)KHHE C  IIEJIBIO
dbopmMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs SHEPIUU NP KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUM.

HabGmronenue pezonanca.

Yuenuueckuii skcnepumenm, navopamopmsie padomul, npAKMUKYM.

N3mepenne mnepuoa CBOOOIHBIX KOJICOAHUM HUTSAHOTO W MPYNKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJla B X0JIe KOJeOaHU Ha yIIPyroM IojBece.

N3ydeHue NBUKEHUSI HUTSIHOTO MasTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanrie yObIBaHMS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUA.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIM.

Tema 2. InexkmpomazHumnsle Koebanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeanbHOM KosiebaTenbHOM KOHType. ®Popmyna Tomcona. CBsA3b aMILTUTYbI
3apsiia KOHAEHCATOPA C aMIUTUTYI0M CUJTBI TOKA B K0JIEOATEIIbHOM KOHTYpE.

3aK0H COXpaHEHUS YHEPTUH B UACAUTHBHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaronime AJIEKTPOMarHUTHbIC KoJIeOaHus. BrinykxeHHbIE
AIEKTPOMArHUTHBIE KOJIeOaHus.

[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKA W HaINpsDKeHWS MpH pasindyHou  (opme
3aBUCUMOCTH TIEPEMEHHOT'O TOKA OT BPEMEHHU.
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CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepegadya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PHUCKU TIpU TPOU3BOACTBE INEKTpodHeprun. KymnpTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKHe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Hemoncmpauuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcnuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJI€OaHUH.

['eHepaTOp HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopesnb 3IeKTPOMAarHuTHOTO TeHEepaTopa.

BbIHYyX/I€HHbIE CUHYCOUJAIbHbIE KOJICOaHUS.

Pe3ucTtop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHWH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO M PUHIIMIT A€UCTBUS TpaHChopMaTopa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3yuenue tpanchopmaropa.

HccnenoBanre NmepeMEHHOrO TOKa 4Yepe3 MOCHEAOBATENIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTylIKy W PE3UCTOP.

Habmroienue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBLE GOJIHDI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAcCHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, HUHTephEepeHUus U
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPY KAIOIIEH CPeIbl.

DONEeKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
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B3anMHas opreHTaNMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
NOJIIpU3aIHsl, HHTepPEpeHIUs U Au]paKius.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3U U TeneBUACHUA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHUYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
MHCTPYMEHTBHI, pajiap, paIuoNnpuéMHIK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmroienue oTpakeHus U NpeioMICHHUSI MEXaHUUECKHUX BOJIH.

Hab6nronenue narepdepeHunu u auppakiuy MEXaHUIECKUX BOJIH.

AKyCTUYECKUMN PE30OHAHC.

CBolicTBa yJbTpa3ByKa U €ro MIPUMEHEHUE.

Habmroienue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, IMPpakuus, THTEpPEpeHIIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEHOE pacpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpene. JIyu cBera.
ToueuHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
r1ockoM 3epkaie. Chepuueckue 3epkaa.

[Tpenomiienue cBeTa. 3aKOHBI MTPeIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npesoMieHus. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YacTOThI
CBETa M COOTHOIIEHUE JUIMH BOJIH ITPH MTEPEXOJE MOHOXPOMATHUECKOTO CBETA YEPE3
IpaHuUIly pa3zelia JByX ONTUYECKUX CPE.

Xon nyueit B mpusme. [ducnepcusi cera. ClioxHbI cocTaB 0€I0ro cBeTa.

IBer.
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[lonHOEe BHyTpeHHEE oTpaxeHue. [IpenenbHblil yroyl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiue u paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U ONTHYECKasl cujia TOHKOW JMH3BL. 3aBUCUMOCTh (POKYCHOTO PAcCTOSHUS TOHKOMN
chepuueckol JMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO IOKa3aTels
MIPEJIOMIICHHS.

@opMmyJiia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon Jyya, NpOWIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
onTu4yecko ocu. IlocTpoeHne wu300pakeHUNW TOYKM U OTpe3Ka IMPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontudeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. lIpuMepsl KiIacCHUYeCKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[JIABHBIX ~MAaKCMMyMOB IIpM [AaJA€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonspuzanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIIEHNs CBETA.

Habmrogenune moaHoOro BHyTpEHHEro oTpakeHus. Mojennb CBETOBOIA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4e€pe3  IUIOCKONApaUICIbHYIO
IJJACTUHY U IIPU3MY.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJecKona.

Habmronenne natepdepeHIny CBeTa.

Habmoienue 1BeTOB TOHKUX TIJIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenue nudppakinoOHHON pEeETKY.

Hab6nronenune nudpakiimoHHOTO CIIEKTpA.
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HabGmronenue nucnepcuu cBera.

Habnronenue noasipusaluy CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3MepeHne noka3aress npesioMJICHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSTHUSI OT BelecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

H3mepenne poKyCHOT0 pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tomy4yeHue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[TomyuyeHnue n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Habmronenue nudpaxiuu, nHTEp)EpEeHINN U TOJIAPU3ALUH CBETA.

N3yuyeHue noyisipu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenue nHTEpPEpeHIINH JIA3ePHOTO U3TyUYCHUS HA IBYX IETISX.

HabGmronenue nucnepcun.

Habmronenue u ucciegoBanue quppakiimOHHOTO CIIEKTpa.

N3mepenue IMHbI CBETOBOU BOJIHEI.

[ToydyeHue criekTpa U3ITy4YEHUsS] CBETOJIMOMA MPU MOMOIIU TU(PAKIIMOHHON
PELIETKMY.

Pa3zgesn 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['panuLIBI HPUMEHMMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPHUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILIEHUE JITIUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOSI.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHndeckuil 3KCIIEpUMEHT, J1a00pATOPHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W OHEPrUM  PEIATHUBUCTCKUX dacTUIl (IO
dboTorpadusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TeIIOBOE M3JIyueHHE (M3IydeHUe aOCOTIOTHO YEPHOTO Teja).
3akoH cmemnienus: Buna. 'unore3a [1nanka o kBaHTax.
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®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodddexra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Gororddekra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKkawllyto mnoBepxHocTh). Ombitel II. H.
JleOenena.

BosHoBBIE cBOMCTBa yacTul. Bonnel ne bpoira. JInuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIelca dactulbl. KopmycKylsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTaLIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
(doTo3neMEHT, (OTONATUMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oaraped,
CBETOAMO.

Hemoncmpauuu.

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

HccnenoBanne  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHHKOB  OT
OCBEILICHHOCTH.

Ceeroguop.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

UccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrosinaoi [nanka Ha ocHOBe HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. I[lnmaHerapHas mMonenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornorieHne GoTOHOB MpU MEPEXOE aTOMA C
OJIHOTO YPOBHSI DHEPTUHU Ha JIPYTOMH.

Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

Hab0mronerre MMHEHYAThIX CIIEKTPOB.
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YCTpONCTBO U ICUCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TYUCHHUS.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

HaOnronenue tMHe4aToro CekTpa.

HccnenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosiHHoM Punbepra.

Tema 3. Quzuka amomHo2o A0pa u I1EMEeHMAPHLIX YACHUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
qucio sapa. M30Tormsl.

PanuoaktuBHOCTh. Aubda-pacnaj. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacman. ['amMa-nu3nyueHue.

3aKOH paJMOAKTUBHOTO pacrnaaa. PaguoakTUBHBIE HM30TONBI B IMPHUPOJIE.
CBoONMCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiMsHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBenHblil poH nziydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccer spa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCIEKThl PA3BUTHA
AIEPHOU IHEPIETUKHU.

Metozsl perucTpalyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

@dyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenune o CrangaptHoi Mmonenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEprusl.

EauHcTBO usnueckoit KapTUHBI MHpA.

TexHn4eCKre yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, a/1epHblil peakTop, TEPMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

UccnenoBanre paiioakTUBHOTO (hOHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3ydenne noriomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbpl acTpoHOMUYECKHUX HcCchaenoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJANOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.
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Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJlacc —
CBETHMOCTBY». 3BE3/Ibl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bojtonuu CoJiHIa U
3BE3. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyTe — Hama I'amaktuka. Ilonoxenune m aBwxkeHue CoyHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0beranue rajiakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoit. MeTaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi ONIPEIeTICHUS MTOJIOKEHUSI HEOECHBIX 0ObEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MoJylmapusi U spKue
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEW U 3BE3AHBIX
CKOIUICHUU.

Du3rYecKUil MPAKTUKYM.

CniocoOs1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  DIKCICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o0marwiiee NOBTOPEHUE.

OO6o001IeHre U cucTeMaTH3allvs COJIep KaHus pa3eloB Kypca «MexaHukay,
«MonekynspHas pusnka U TepMOAMHAMUKAY, « IJEKTpOoAuHaAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHEIUAIBLHOM TEOPUU OTHOCUTEIBLHOCTHY», «KBaHTOBas
busnKay, « DIEMEHThI ACTPOHOMHH B aCTPOPUZUKNY.
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Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH Y€TIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTUHE MUPA, 3HAYCHHE ONMMUCATEIBHOU,
CUCTEeMATHU3UPYIOMIeH, OOBSACHUTEIBHOW U  MPOTHOCTHYECKOM  (PyHKIMIA
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nyYecKor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOILIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHblie CBSI3H.

N3yuenue kypca pusuku yriayoaéHHOro ypoBHs B 11 kiacce ocyliecTBisieTcs
C YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAay4HbId (DAKT, rumoresa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpPABHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPBI M MX IMPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHkuui. [Ipu3Haku nogoOusi TPEyroJbHUKOB,
OIpeieNICHUE MIIOAAN MIIIOCKUX (GUryp u 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeIbHBIC
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKUM TpH MPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBasl JHAarHOCTMKAa B MEIWLHMHE, OINTUYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarnuTHble m0OJIIOCA 3€MIIM, 3aJ€XKH MArHUTHBIX pYa,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoABUTaTENb AKOOHM, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynpTpa3ByKoBasi IUarHOCTHMKa B TEXHUKE,
POEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIC
NPUEMHUKH, JIEpHAsi SHEPreTUKA U HKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHET'O OBLIEIO
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalWi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pealln3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULKUN 00YUYAOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'YMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B  00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO MIOBE/ICHUS;

e CIOCOOHOCTH OIEHWBATH CUTYallMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
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TPYAOBOI0 BOCTIMTAHUS:

MHTEpEC K pa3muyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3MUKOMN U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE NIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAYYHOW [MESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
Bba3oBble JJornueckue JeMicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTH M aKTyaJIH3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENEIATh TEeNNU JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
JOCTYOKCHUSI,
BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
paspabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaIUu3a UMEIOIINXCS
MaTepHaIbHBIX M HEMAaTePHUATIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTb, OIEHUBATh COOTBETCTBHE
pPE3yNbTATOB IEJISIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH,
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.
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Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIa/IETh HAyYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;

BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJOB pemeHHs 3agad (U3UIECKOTo
COJep>KaHusl, MIPUMEHEHHUIO PAa3IMYHBIX METO/I0B TO3HAHMS,

BJAQIeTh BUAAMH JACSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX YUEOHBIX
CUTYyallUsiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
busuKy;

BBISIBJISITH TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3W U aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOAuThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYJIMPOBATH COOCTBEHHBIE 33Jaud B 00pa30OBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYyl0 00JacTh
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00sacTei;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaumeii:

BJIa/IETh HABBIKAMM NOJTyueHUsI UHPOpMalu (U3HYECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATH IIOUCK,
aHaJlIW3, CUCTEMATHU3ALMI0 M WHTEPHPETALMI0 HHPOPMALUUA Pa3TUUHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh CpeICTBa HH(POPMALMOHHBIX U KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHns, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;
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CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEPKAHUSA B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3HayeHWs WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAJIBbHYIO (POPMY TPEICTABICHUS U BU3YyaTH3AIIH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeGHLIe IleﬁCTBHSI!

OCYIIECTBIATh OOIIEHME Ha YypokKax (U3UKM MU BO BHEYPOUYHOH
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMd M CMAr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BaTh IPEUMYIIECTBA KOMAHAHOW U MHAMBUYaJIbHOU
padoThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHMA C YYETOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I0 YJI€HA KOJIJICKTUBA;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
NEHUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHUBATh Ka4ye€CTBO CBOETO BKJIAJAa U KAXKAOr0 y4aCTHHKA KOMAaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipeuiaratb HOBBIE ITPOEKTHI, OLICHUBATH HJIEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATEIMYECKOE ITOBEICHHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIIATH TO3HABATEILHYIO ACATEIIBHOCT B 00IaCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSATEIILHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPaKTUYECKOH pabOThI ¢ YUYETOM HMMEIOIITHXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlHsM;

pacIIMpATh paMKH Y4€OHOTO TIPeIMEeTa Ha OCHOBE JIMYHBIX TIPEITOYTCHHI;
JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBaATh €ro, Oparhb Ha ce0s
OTBETCTBEHHOCTh 3a PEIIICHHUC;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;
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coco0CTBOBaTh (HOPMHUPOBAHHMIO M TPOSIBICHUIO SPYAULIMU B 00JIacTH
($u3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), 3MO]_II/IOHaJILHI)Il7[ HHTEJJICKT.

JIaBaTh OIIEHKY HOBBIM CHUTYAIUAM, BHOCUTh KOPPEKTUBBI B ICATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pedIeKkcHr Kak OCO3HAHHS
COBEPIIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
peuIeHHUS;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUSA IO HX
CHIDKCHHUIO;

MPUHMMATh MOTHBBI M ApryMEHTBI JIPYTHX NpPU aHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTMX IPU AHAIU3E PE3yIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONITHOKH.

B mpouecce pocTuxkeHUs JIUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOTPAMMBI IO
dbuzuke U1 ypOBHS CpelHero oOImero o0pa3oBaHus y 0O0ydYaroIIUXCs

COBEPIICHCTBYETCS HMOIIMOHATbHBIH UHTEIUICKT, IIPEIOJIararoIHiA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HANPABICHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MNOBEAEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM H3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIFOYAIOIIEH CTPEMIICHNE K JOCTHKEHUIO LN
U yclexy, ONTUMH3M, HHUIUATUBHOCTh, YMEHHUE NEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JApPYTHX, YUYWUTHIBATh €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTNEPEKUBAHUIO;
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COLIMAJbHBIX  HABBIKOB, BKIIIOYAIONIUX CIOCOOHOCTH  BBICTPauMBaTh
OTHOIICHUSI C APYTHMH JIOJbMHU, 3a00THUTHCS, TMPOSBISITh WHTEPEC WU
paspemnaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xoHity oOydenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHU:

NOHUMAaTh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JATHYECKOM cdepax NesTeIbHOCTH
4eJI0BEeKa, POJb U MECTO (PM3UKH B COBPEMEHHOM HAay4YHOH KapTHHE MUDPA,
3HAUEHUE OIHUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHON H
IPOTHOCTHYECKOW ~ (PYHKUMH  (DU3UYECKON TEOpUM —  MEXAHMKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (DU3UUECKON TEOpUH B
(GbopMHUpPOBAHNY NIPEJICTABICHUNA O PU3NUECKON KapTUHE MUPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIeNe PU3NUECKUX TEJ U IIPOLIECCOB
(sBNIEHMI): MHEpUUATIbHAS CHUCTEMa OTCU€Ta, a0COJIIOTHO TBEPAOE TEJNO,
MaTepHuaibHas TOYKA, PABHOYCKOPEHHOE JBUKEHUE, CBOOOHOE TaJICHUE,
aOCOJIFOTHO yIIpyTas naedopmalus, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIN Ta3a, XUIAKOCTH W TBEPAOIO
(KpUCTAIITMYECKOr0) Teja, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIIEKTPUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHANM3UpOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OpMYJibl KHHEMAaTHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3aKkOoHbl HBIOTOHA, TMpPUHLOWII OTHOCUTENBHOCTH [l 'amuies, 3aKkoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPrUH, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW 3HEpruu,
YCJIOBHSI pPAaBHOBECHS TBEPAOrO TeEna), IPU OSTOM HCHOJIb30BATh
MaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
(bu3MUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['anmuies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHHUS HMMITYJIbca M MEXaHUYECKOM
HHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;
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e AHANM3HUPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCIIONb3YS
ocHOoBHBIe monoxeHUs: MKT u 3aKkoHBI MONEKYJISpHON (U3HKK U
TepMOJUMHAMUKN (CBA3b JAaBJEHUA HJCATBLHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTHUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIruel TEIJIOBOTO ABWKEHHS €T0 YacCTHll, CBSI3b JABIICHUS UACATbHOTO
raza ¢ KOHLEHTpPalUMEeW MOJEKYJI M €ro TEeMIEpaTypou, YpaBHECHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPTUU B TEIUIOBBIX MPOIECCaxX), MPU 3TOM HCHOIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knanelpona;

e QAHAIM3UPOBATHL M OOBICHATH JJICKTPUUYECKHUE SIBJIICHUS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOIO TMOJIsI, MNPUHUUI CYHEPHO3ULUUA DICKTPUUYECKUX
MOJIEH, MPHU ATOM YKa3bIBasl yCJIOBHS NMPUMEHUMOCTH 3akoHa KyilioHa, a
TAK)KE€ TMPAKTUYECKH BAXKHBIC COOTHOILICHUS: 3aKOHbI OMa i y4yacTka
Henu W JUId 3aMKHYTOM JJIEKTpUYECKOW wLenu, 3akoH Jlxoyma—Jlenua,
npaBuia Kupxroda, 3akonsl @apajes a1 31€KTpoIn3a);

e ONUCHIBaTh (U3UUECKUE TMPOIECChl U SBJICHHUSA, HUCIOJIb3Ysl BEIUYUHBI:
MEepEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, TABJICHHUE, TOTECHIIMAJIbHAS SHEPTUsl, KHHETUYECKAs SHEPT U,
MeXaHU4eCcKasl YHeprus, paboTa CHIIbI, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJIa TSDKECTH, CWJIa YNPYTOCTH, CHJIa TPEHHUS, MOIIHOCTb, JHEPIUs
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTUs YIIPYToi
nedopmalii Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIEpaTrypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS DJHEPTUs HICaTbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE MOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsifa WIK 3apsHDKEHHOTO [Iapa B BAKyyM€ U B JUAJIEKTPUKE, MOTEHIHAI
AIEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHLMAIOB, 3JICKTPOIABHXKYILASL
CUJia, CUJa TOKA, HANPSHKEHUE, MOIIHOCTh TOKA, JJIEKTPUUYECKast EMKOCTb
IUDIOCKOTO  KOHJEHCATOpa,  CONMPOTUBIEHME  y4yacTKa  LENu  C
MOCIIEIOBATEIBLHBIM U MAPAJIICTBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsI KOHAEHCATOPA;
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OOBSCHATb  OCOOCHHOCTH  MPOTEKaHWUs  (PU3NYECKUX  SIBIICHUM:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JIBH)KEHHE YacTHUI] BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE IBIKeHME, muddys3usi, ucrnapeHue,
KHIIEHUE U KOHIEHCAIs, IUIaBJICHUE U KPUCTAIA3aIUsl, HAlIPaBICHHOCTh
TEIUIONEpeAaym, dJIEKTPU3ALUUS TEJl, SKBUINOTEHIIMAIbHOCTh MOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYHUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPEUIHOCTE  M3MEPEHMI, JeNarb  BBIBOABI IO  pe3yjbTaTam
UCCJIeI0BAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MYECKUX BEIUYMH, IPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh aOCONIOTHBIE U
OTHOCHUTEJBbHBIE ITOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

co0uro1aTh MpaBuiia 6€300acHOrO TPyAa MPY MPOBEACHUN UCCIIEIOBAHNUN B
paMKax  y4eOHOro  SKCHepHUMEHTa, MpakTUKymMa W  y4yeOHo-
UCCIIEOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYA0BAHUS;

pemarh pacy€THbIE 3aJaud C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
(bu3MYeCcKO MOJENbI0: Ha OCHOBAHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlayud,
NPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHUM MPU MCIHOJIb30BAHUM MATEMATUYECKUX METOJOB PELICHHs 3a/ad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IMOIYYEHHBIX
pe3yIbTaTOB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOyIolle MNPUMEHEHHUs] 3HAHUNA U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIMH 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY PacCyXJI€HUI ¢ ONOPOIl Ha N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;
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UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHHS OCHOBHBIX
INPUHIIUIIOB PA0OTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOIUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
JICSITEIBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IMpolieccaMu, C
HO3ULMI 3KOJOTUYECKON O€30MaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIONIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKd W TEXHOJOTWMH JUIsl JajJbHEHIIEro pPAa3BUTHA YEJIOBEYECKOIO
00IIIeCTBA;

IPUMEHSATh Pa3IuyHble CIOCOObl paboThl ¢ MHPOpMaLUEH (PU3NYECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMALIMOHHBIE
TEXHOJIOTUM JUIsI TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YeOHOW U
HAy4YHO-TIOMYJISIPHOM MH(OpMALUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUU
uHpOpMallMK, MOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaIM3a UICTOYHUKA HH(POpPMaALIUK;

POSIBIISITH OpraHu3alMOHHbIE U MO03HABATEIbHbIE yMEHUs
CaMOCTOSITENILHOTO MTPUOOPETEHNUSI HOBBIX 3HAHUH B MTPOLIECCE BBIITOJIHEHUS
MIPOCKTHBIX M YUeOHO-UCCIEA0BATEILCKUX PadoT;

paboTath B TpyIIE€ C HMCIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy IPYMIbl, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYMIIbI B pELUICHUE pacCMaTPpUBAEMOM MPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie npodhecCHOHANbHON AESITeTbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xoHity oOydenus B 11 knacce npeaMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATH POJIb PU3UKHU B IKOHOMHUUECKOU, TEXHOJIOTHUECKOM, COIUATHLHOM
U DTUYECKON cdepax IesTeTbHOCTH YeJIOBEKa, POJib U MeCTO (PU3HKH B
COBPEMEHHOW HAy4YHON KapTUHE MHUPA, POJb ACTPOHOMUHU B MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M JAJbHEUIIIEM HAayYHO-TEXHUYECKOM pPA3BHUTHH,

3HAUEHHUE OIMUCATEIBbHON, CHUCTEMATHU3UPYIONMIEeH, OOBSICHUTCIBHOU W
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MPOTHOCTHYECKOW (YHKUUNA (PU3NUECKOW TEOPUM — DJIEKTPOJUHAMUKH,
CHEeIMATFHOM TEOPUHM OTHOCUTEIIbHOCTH, KBAHTOBOM (U3UKH, pPOJIb
¢uznyeckoit Teopun B (HOPMUPOBAHUU TPEACTABICHUN O (HU3HUECKON
KApTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOWEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIC;

e pasnuyaTh yCIOBUS MPUMEHUMOCTU MOJIENIeH (GU3HUECKUX TeJl U MPOIIECCOB
(s1BJ€HUI): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHHUYECKHE KOJEOAaHMs, MATEMaTUYECKU MAasTHUK, HACATbHBIN
PY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujcanbHbINA
KoJieOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Sijpa U
KBaHTOBOW MOJIEJIH CBETA;

e paznuyaTh yCJIOBHS (TpaHULBbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBACHATH SJIEKTPOMArHUTHBIE IPOLECCHl U SIBICHUSA,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH H
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
IEKTPUYECKOro  3apsaa, cuina  Awmmepa, cwia JlopeHna, 3akoH
NIEKTPOMArHUTHOM  MHAYKuuu, npasuino Jlenma, cBa3p  OJIC
CaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM ILENM CO CKOPOCTBIO
WU3MEHEHUS CUJIbI TOKA, TOCTYJIaThl CIELIMAIbHON TEOPUH OTHOCUTEIBHOCTH
OUHIITEHA);

e AHAIM3UPOBATH U OOBSACHATH KBAHTOBBIE IIPOLIECCHI U SIBICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
dboTorddexra, mepBbIil U BTOPOM MOCTynaThl bopa, MpUHIUI COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUs 3apsiOBOrO0 H
MacCOBOT'O YHCEJ M SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmana);

e ONHCHIBATh (PU3NYECKUE TMPOLECCHl U SBJICHMS, UCIOJb3YS BEJINYUHBIL:
HaAMPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIUANT JIEKTPOCTATUYECKOrO
NOJIsI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOJABWKYINAS CHJIA, HMHIYKLHS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, CHJa AMIEpa, UHAYKTHBHOCTD,
NEKTPOJABIKYIASL CHJIAa CAMOMHIYKLIMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, ITOJIHASI SHEPTUS, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUA U UMITYJILC (POTOHA, MACCOBOE YUCIIO
W 3apsij siApa, SHEPTUS CBSI3U Spa;
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e OOBICHATH  OCOOEGHHOCTHM  NpOTEKaHWs  (U3MYECKUX  SIBICHUIL:
AJIEKTPOMArHUTHAS WHIYKIIWS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIUS
BOJIH, Judpakmusi, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
doTornextpuaeckuii 3pdext (botorddexr), annda- u 6eTa-pacmaisl aaep,
raMmma-u3iaydeHue saep, Gu3ndecKue MpUHIUIBI CIEKTPaIbHOTO aHan3a U
paboThI J1a3epa;

e OINpENENSATh HAIMpPABICHUE WHIYKIIMU MArHUTHOTO IOJs MPOBOJHHUKA C
TOKOM, CHJIbl AMniepa u cuiibl JIopeHna;

e CTPOUTH U300pAKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

e TMPHUMEHATH OCHOBOMOJIATaIOIINE ACTPOHOMHYECKHUE TMOHATUSA, TEOPUU H
3aKOHBI JJI1 aHalu3a U OOBSCHEHHS  (UBUYECKUX IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTallaKTUYECKOU
cpelie; IBUKEHUs HeOECHBIX TeJ, SBOJIONNHU 3BE3N U Beenennoii;

e TMPOBOJUTH HCCJIENIOBAHUE 3aBUCHUMOCTEH (U3HUECKUX BEJIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, IMpPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCHUMOCTHU
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTEd  M3MEPEHHM, [JIeNlaThb  BBIBOABI IO  PE3yjbTaTaMm
UCCIIEIOBAHUS;

e TMPOBOJUTH KOCBEHHBIC HU3MEPEHUS (PU3NUECKUX BEIUYMH, MPU ITOM
BBHIOMpaTh ONTUMAJbHBIA METOJ HU3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

e TMPOBOJUTH OMBITHI IO MTPOBEPKE MPETIOKEHHON TMNOTE3bI: NIAHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYCHHbIC PEe3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3bI;

e OIKCHIBATh METOJbI MOJYUEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

e COOJIIOATH MTpaBUiIa 0E€30MACHOTO TPYy/Ia MPHU MPOBEJICHUH HCCIICIOBAHUN B
paMKax  y4eOHOro  SKCHepHUMEHTa, MpakTUKymMa W  y4yeOHo-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCHOJIb30BAHUEM
WU3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHUS;

e pemarh pacyETHbIE 3a4ayd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOM
bu3ndecKoil MOJebl0: HAa OCHOBAaHWM aHajdu3a YCJIOBHS BHIOWPATH
dbuznyeckrue MojeNd, OTBEYarolre TPeOOBaHMAM 3a/laud, MPUMEHSTh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3UUECKUX TEOpHUit
NpU  WCHOJIb30BAHUM MATEMATHYECKWX METOJOB pElICHUs  3ajady,
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MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PEUICHUSI C YUETOM TMOIYYCHHBIX
pE3ybTaTOB;

e pemaTh KayeCTBEHHbIC 3aJauyd, TpeOylollre MPUMEHEHHUS 3HAHUW U3
Pa3HbBIX pa3leioB Kypca (PU3MUKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY PacCyKJICHUI C OMOPOM Ha U3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SBICHHUS;

e HCIOJb30BAaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

e TPHUBOJIUTH MPUMEPHI BKIIAZa POCCUICKUX U 3apyOeKHBIX yUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHA;

e AHAIM3UPOBATH U OLICHUBATH MOCJIEICTBUS OBITOBOIM M MPOU3BOIACTBEHHON
NESATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECCaMHU, C
MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHaIbHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKd M TEXHOJOTMH JUIs JaJbHEWIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00I11eCTBA;

e TMPUMEHATH PaA3JIMYHBIE CHOCOOBI PabOThl ¢ MH(pOpMaIeil (HU3NIEeCKOro
COJEp)KaHUSI C WCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJOTMM JJi1 TIOMCKA, NepepadOTKU U MPEAbsSBICHUS Y4YeOHOH u
HAYYHO-TIOMYJISIPHON WH(OpMaIK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHGOpMAIlMK, TOJYYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TMOJy4aemMyr0  HHQOpMAIMIO W  OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINU;

e TIPOSIBIATH OpraHU3aIMOHHBIC U NO03HaBaTeNbHbIC YMEHHS
CaMOCTOSITETEHOTO MMPUOOPETEHUSI HOBBIX 3HAHWH B MPOIIECCE BHITTOJIHEHUS
MIPOCKTHBIX M YU4EOHO-HUCCIEA0BATEIbCKUX PadoT;

e paboTaTh B TPYMNIE C HCIOJHEHHWEM pA3TUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYyMIbl, PAMOHATIBFHO PACTIPEACIsATh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYAIMsX, aJIeKBAaTHO OIICHUBATh BKIJIAJ Ka)XXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PacCCMaTPUBAEMOM MTPOOIEMBI;
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e TIPOSIBIATH MOTHBALMIO K Oymymieil mpohecCHOHAIBHON AEATEIbHOCTH T10
CHEHMATBHOCTAM (PU3HKO-TEXHHUECKOTO IPOpUIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMPoOrpaMmblI Bcero O;I TPOTLHBIC pﬁaKanecmle odpa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Paszgea 1. HAYYHBIA METO/I IIO3HAHUSI ITPUPO/IbI
1.1 Hay4Hplli MeTO/ MO3HAHUS TTPUPOIBI 6 bubmorexa [IOK
' y https://m.edsoo.ru/f16b68d7
Hroro no pazueny 6
Pazgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia 10 1 https://m.edso0.ru/f16b68d7
bu6mmorexa [IOK
2.2 Hunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cramika TBEp1IOTO TENA S 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA

. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 https://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1 https://m.eds00.ru/fL6b68d7
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1 bubmuorexa [JOK
' MepPeXOIbl https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49

Pasnea 4. JIEKTPOJANHAMUKA
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bubmuoreka [JOK
4.1 DeKTpHHecKoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [JOK
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24 https://m.eds00.ru/fL6b68d7
bubmuoreka [JOK
4.3 ToiH B pasMUHBIX cpenax 6 https://m.edsoo0.ru/f16b68d7
Hroro no pazueny 54
Pazaen 5. DU3NYECKUN TIPAKTUKYM
. bubmuoreka [JOK
>1 Pu3HICCKHH MpaKTHiyM 16 16 https://m.eds00.ru/f16068d7
Wroro mo pazneny 16
PezepBHOE Bpemst 10 buGmiorexa LIOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 170 16
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne n/m IporpaMmb1 Beero Kognpo.m)m,le HpﬁaKaneCKne 06PA30BATEIbHBIE
padoTsI padoThI pecypesI
Paznen 1. 9JIEKTPOJANHAMUKA
bu6mmoreka [IOK
11 Marnuthoe none 14 https://m.edso0o.ru/39859¢f1
bubmuorexa [JOK
12 DTIEKTPOMATHHTHAS HHIYKIHA 13 ! https://m.eds00.ru/39859f1
Hroro no pazueny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
bu6mmorexa [IOK
2.1 Mexameckne Konebarnms 10 https://m.edso00.ru/39859f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.eds00.ru/39859ef1
23 MexaHU4YecKHe U AJIEKTPOMArHUTHBIC 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
24 Onruia 25 1 https://m.edso00.ru/39859ef1
Hroro mo pasueny 60

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

bu6mmorexa [IOK
31 Ocroser CTO 5 1 https://m.eds00.ru/39859ef1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
41 Koprrycky:1apHo-BOIHOBOM Nyainsym 15 https://m.edso0.ru/39859ef1
4.2 ®dusuka aToma 5 bu6mmoreka [IOK
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https://m.edsoo0.ru/39859ef1

43 ®du3rKa aTOMHOTO Si7pa U JIEMEHTAPHBIX
' qacTHI]

Hroro no pazaeny

5
25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edso0.ru/39859%f1

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 12 Egggﬁﬁfggsaogr(agg%ge f1
Hroro no pazueny 12
Pazzen 6. PUSHUECKHIA IPAKTUKYM
6.1 ®u3nyeckuil NpakTUKyM 16 16 Egggﬁr%T:§s%58}§985ge f1
Wroro mo pazneny 16
Paznean 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IIPEIMETHOTO COIEPIKAHUS U OIIbITA 15 bubnmoreka [JOK
JeSTEIbHOCTH, IPUOOPETEHHOTO MPU https://m.edso0.ru/39859ef1
u3yudeHnu kypeca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
Pescparioe spen 10 g dso0./39855e1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

o ®dwusuka. 10 kiacc. YriayOn€éHHBIN ypoBeHb» — yueOHUK aBTOpa B. A.

KacesiHoBa. AxunonepHoe o6ectBo «M3narensctBo «IIpocsenienuer
o @usuka. 11 xnacc. YrnyOnéHHbli ypoBeHb» — yueOHHK aBTOpa B. A.
KacwsinoBa. AxunonepHoe o6mectBo «M3natensctBo «IIpocBemienue»
METOANYECKUE MATEPHUAJIBI 1JISA YYUTEJIA
 lunaktrueckue matepuansl poda Beprukans. Mapon E. A. @usnka. 10 kmace K
yueOHuky B. A. KacesiHoBa Yri1yOsieHHBIN YpPOBEHB
» Iunaxktuueckue marepuansl Ipoda Beprukans. Mapon E. A. @usuka. 11 kmace K

yueOHuKy B. A. KacesiHoBa YTi1yOJIeHHBIN YPOBEHb

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

1. Enunas xomuekuus @TUC «Mos mkonay https://m.edsoo.ru/7f41a4a6

2. Poccwuiickuii 001ieoopa3oBarenbHbIi mopTai - http://music.edu.ru/
3. JleTckue 3JIeKTPOHHbBIC KHUTH U Tipe3eHTanuu - http://viki.rdf.ru/
4. Enunas xomteknus [udpossix OOpa3zoBarenbHbix Pecypcos. — Pexum

nocryma: http://school-collection.edu.ru
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IMPUJIOKEHUE
ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne uudgposbie
Tema ypoka
/o yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 0GpazOBATEBHbIE
padoThI padoThI pecypeni
®uszuka — pyHIaMeHTalbHas HayKa O bubnuoreka [JOK
1 1 .
npupoje https://m.edsoo.ru/1beef346
HayuHb1il MeTO TO3HAHUSA U METOJIbI bubnnorexka HOK
2 . 1 .
UCCIIeTOBaHMs (PU3MUECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U T€OpUs B IPOLECCE [TO3HAHUS
3 pu OpBI Habmto egne U 3§cﬁe VMEHT B 1 bubmmorexa LIOK
PHPOZIRL. g p https://m.edsoo.ru/34c49931
¢busnke
bubmmoreka [IOK
4 Crnioco0sbl n3mMepeHus: GU3NYECKUX BETUUUH 1 https://m.edsoo.ru/ca2defo3
AOGCOIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH bubmuotexa [JOK
5 . 1 .
U3MepeHuil PU3NYEeCKUX BETUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 bubnmnorexka HOK
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
JESTENbHOCTH JIIOAEH
Mexannueckoe aBrmxkeHue. CucreMa oTcyeTa.
bu6nuoreka [IOK
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBHIKCHUS. 1 i
https://m.edsoo.ru/e9a52f02
[Ipsimast u oOpaTHas 3a7]a4i MEXaHUKH
Pannyc-BekTop MaTepualbHONU TOUKH, €TO
8 IIPOEKLUU HAa OCU KoopauHaT. Tpaekropus. 1 bu6mmoreka [JOK
[Tepememenue. Cxkopocts. X mpoekiuu Ha https://m.edsoo.ru/30a108a5
OCH KOOpJMHAT
9 PaBHOMEpHOE NIPAMOJIMHEMHOE ABHIKCHHE. 1 bubmuorexa [IOK
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I'padmueckoe onrcanne paBHOMEPHOTO
IPSMOJIMHEHHOTO ABHKCHUS

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEH.

https://m.edsoo.ru/89ba7190

bu6nmoreka [IOK

10 Pemrenue 3anau https://m.edsoo.ru/761d18aa
HepaBnomepHoe asukeHue. MrooBeHHas

11 CKOpOCTh. Yckopenue. [Ipsamoinnaeitnoe Eg&?ﬁ%fg;gggg% 4947
JBIKEHUE C TTIOCTOSTHHBIM YCKOPEHUEM " '

12 I'padmuyeckoe onmcanue NPsIMOIUHEIHHOTO bubnuotexa [HOK
JIBUYKEHUS C IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOogHOE TazicHre. Y CKOpeHre CBOOOIHOTO

bubmnoreka IIOK

13 najieHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, https://m.eds00.ru/f738109c
YCKOPEHHUS OT BpEMEHU M UX TpapuKu

14 JIBr>keHue Tena, OpOIIEHHOTO MO YIJIOM K bubmuorexa [HOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe asuxenue. J[BrmxeHue no

15 OKPY>KHOCTH. YTJIOBas U JUHEWHAs CKOPOCTb. bubmuotexa [JOK
IIepnon n wactora. LleHTpOCTpeMHUTENBHOE 1 https://m.edsoo.ru/33196fbe
MIOJIHOE YCKOPEHHUE

" " bubmorexa [JOK

16 KonTponbnas padora no teme "KnnemaTtuka hitps://m.edsoo.ru/1 24232
[IepBeIif 3akon HeroTona. MHepumanbHbie

17 cuctemsl orcuéra. [Ipuniun bubnuotexa [JOK
oTHOCUTENbHOCTH ["anunes. HennepuuanbHbie https://m.edsoo.ru/5a9e4a64
CHCTEMBI OTCUETA

18 Cuna. PaBHoelcTBYIOIIAsA cuia. Bropoit bubnuotexa [JOK
3akoH Herotona. Macca https://m.eds00.ru/141d3837

19 B3aumopeiictue ten. Tperuit 3aKoH bubnmoreka [JOK
Herorona https://m.edsoo.ru/57dba505

20 [IpuHnun cynepno3unuu cwi. Pemenue 3anad bubnunorexa [IOK

Ha IPUMCHCHHEC 3aKOHOB Hrrotona

https://m.edsoo.ru/bdf997fb
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3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBHUBAJICHTHOCTh I'PABUTAIIMOHHON U bubmorexa LIOK
o https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
29 Cuna TsKeCTH M yCKOpeHue CBOOOIHOTO bubnmoreka [JOK
HaacHus https://m.edso0.ru/22757f26
BIDKEHUE HEOCCHBIX TEI M X
23 SCKyCCTBeHHbIX cnyTHUKOB. [lepBas bubmorexa LIOK
) https://m.edsoo.ru/11abfa0a
KOocMU4ecKasi ckopocTb. 3akoHbl Keruiepa
bubnnoreka IIOK
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.eds00.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUIBI CUIT TPEHHUSL. bubnmnoreka HOK
25 JIBH>KEHUME B JKUJIKOCTHU U Ta3€ ¢ YYETOM CHJIIbI https://m.edso0.ru/1fa86499
CONPOTHUBIICHUS CPEbI https://m.edsoo.ru/2cb29676
26 JaBnienue. ['napocratnueckoe 1aBjaeHUE. bu6mmoreka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AbcomotHO TBepoe Teno. [loctynarensHoe u bubmmorexa LHOK
27 BpalareabHOE ABM)KEHHUE TBEPIOTO Tela bubmorexa LIOK
paill ! PA https://m.edsoo.ru/2b95d57e
28 MoOMEHT CuJIbl OTHOCUTEIEHO OCH BPAIIIEHUS. bubnmnoreka [JOK
[1neqo cumsl https://m.eds00.ru/653d3459
CrnosxeHue cull, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TspkecTu Tena. Y cnoBus bubmmoreka [JOK
paBHOBECHs TBEPIOTO Tena. Busl https://m.edsoo.ru/9aa79a7d
paBHOBECHS
but6mmoreka [IOK
30 Pemenme sanad https://m.edsoo.ru/dclcaac0
31 KonrtponsHas pabora no Teme "/Iunamuka. bu6mmoreka [JOK
Cratuka TBepaoro tena'" https://m.edsoo.ru/9f5a574c
Nmnynbc MmaTepuanbHOM TOYKH, CUCTEMBI Butmiorexa [[OK
32 MarepuaibHbIX Touek. LleHTp Macc cucrembl

MaTCpHAJIbHBIX TOYCK. TeopeMa O JIBMXKECHUUN

https://m.edsoo.ru/4bb8294b
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LIEHTPa Macc

I/IMHYJ'IBC CHJIBI 1 USMEHCHUEC NMITYJIbCa TEJIa.

bu6nuoreka [JOK

33 3aKOH COXpaHECHHsI UMITYJIbca. PeakTHBHOE https://m.edsoo.ru/13f0a221
JBHKEHHUE
MoMeHT uMIyabca MaTepHaJIbHONM TOUYKH.
34 Ipe CTaBJIeH)I/[Ie 0 coX a}I:eHI/m MOMEHTa Bubmiorexa ITOK
pel p https://m.edsoo.ru/d6532eb9
HMMITYJIbCa B IIEHTPAIBHBIX TOJISX
bubmuorexa [JOK
35 Pemenne sagas https://m.edsoo.ru/f7706d63
Pabora criibl Ha MaJIoM M Ha KOHEYHOM
36 nepemenieHuu. ['paduyueckoe mpeacTaBiIeHue Bubmorexa IOK
) https://m.eds00.ru/913974c7
paboThI CHITbl. MOIITHOCTD CHJTBI
Kunernueckas sueprus. Teopema 00
37 H3MEHEHUU KI/IHeTI/II:{eCKOﬁ BIEG T Bubmaorexa LIOK
N P https://m.edsoo0.ru/9a5e2e74
MaTepHUaTbHOU TOUKH
[ToTeHIMaILHBIE U HEMOTEHI[MAILHEBIE CUJIBI.
38 HOTGHHI/IaJ'IBHaSI SHEPrus BITIo ast Bubmaorexa LIOK
1 PIHA. P https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetsbst KocMu4eckast CkopocTb. CBsI3b
39 paboThI HEMOTEHIMATIBHBIX CHJI C U3MEHEHUEM bubnmnorexka HOK
MEXaHUYECKOI SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXPaHEHHUs MEXaHUUYECKOH dHEePTUn
VYpyrue u Heylnpyrue CTOJIKHOBEHHS.
40 v g}ZHeHHe Bey Hp};IJ'II/I JIs1 UIeaJIbHOM Bubmiorexa LJOK
P PHY. a1 a https://m.edsoo.ru/f30f43b6
KUJIKOCTH
KonTponbhas padota no Teme "3aKOHbI bubmmoreka [JOK
41 " .
COXpaHEHUsl B MEXaHUKE https://m.edsoo.ru/474e7c4a
PazBuTue npeacTaBieHuii 0 IpUPoJIe
el PHbOA bubmuorexa [JOK
42 Tet1oTel. OcHoBHbIE oaokeHust MKT. i
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe ABHKEHHE
43 CtpocHue r1a3000pa3HbIX, KUIKUX U TBEPIBIX bubnuoreka [{OK
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Tell. XapakTep ABUKECHUS U B3aUMOJICHCTBUS
YaCTHI BELIECTBA

Macca u pazMepsl MOJIEKYJ (AaTOMOB).

https://m.edsoo.ru/c44d02e2

bu6nmoreka [IOK

44 KommuectBo BemectBa. [locrossaHas hitps://m.eds00.ru/c5b72ah7
ABoraapo
45 Temneparypa. Temiosoe paBHosecue. lkana bubnmoreka [JOK
Lenscns https://m.edso0.ru/0070d493
bubmuorexa [JOK
46 Pemenne sagas https://m.edsoo.ru/1531aba5
N bubnnoreka IIOK
47 Wneanpublii ra3. ['a3oBble 3aKOHBI https://m.eds00.ru/1deh2367
48 YpasHenne MeHneneepa-Kianeipona. bubnnorexka HOK
Permrenue 3amau https://m.edsoo.ru/8d12c328
bubmmoreka [IOK
49 AbcoimoTHas TeMnepatypa. 3akoH JlanproHa htts://m.eds00.ru/14e02d1f
50 H3onporiecchl B naeaabHOM rase ¢ bubmuotexa [JOK
MOCTOSIHHBIM KOJIMUECTBOM BeIleCTBa https://m.edsoo.ru/68878d51
51 I'padnueckoe npencraBieHNe U30MPOLIECCOB: bubmuoreka [JOK
M30TepMa, U30X0pa, n30oapa https://m.edso0.ru/1344327b
bu6nuoreka [IOK
52 Ocuosnoe ypasHenne MKT https://m.edso0.ru/c8094721
but6mmoreka [IOK
53 Pemerue sanau https://m.edso0.ru/10265a05
CBs13b a0OCOTIOTHON TeMIIepaTyphl
54 TEPMOIMHAMUECKOH CHCTEMBI CO CpeaiHeit https://m.eds00.ru/c38af875
KHHETUYCCKOW SHEPTUEH MOCTYMAaTeIbHOTO
TEIIOBOTO JABMKEHUS € YaCTHI]
55 O06o00mmeHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuorexa [JOK
teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
56 Konrtponshas pabora o Teme "OCHOBBI bubnunorexa [IOK

MKT"

https://m.edsoo.ru/13adad59
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TepmoauHamMuueckas cuctemMa. 3ajlaHue
BHEIIHUX ycioBui juis T/l cucteMsl.

57 BHelHue v BHyTpeHHUE TapaMeTpBhI. bubmmoreka [IOK
[Tapametpsl T/] cuctemsbl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHMs BEJIMYMH, OMUCHIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauasio TepMOAMHAMUKH.

58 CZMOH OI/ISBOJ‘IBHa}Ip leaKcaum TJI cuctembl bubmnorexa LIOK

P P https://m.edsoo.ru/8ec512f0
K TEIUIOBOMY PaBHOBECHIO

59 Mopenp uieanbHOro ra3a B TEpMOJINHAMUKE. bubnmnoreka HOK
VYcinoBus TpUMEHUMOCTH ATON MOAEIHN https://m.edso00.ru/29355001

60 VYpaBuenue MeneneeBa-Knanelipona u bubmuorexa [HOK
BBIPA)KCHME JIJI1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
BrIpaxxenue i1 BHyTpEHHEN SHEPTUH
OJTHOATOMHOT'0 MJE€aJILHOT'O T'a3a. bu6mmoteka [IOK

61 :

KBa3zucrarnueckue u HeCTaTHYECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
62 BI)I‘{I/ICJ'IGHF:/Ie a%OTm nor I;(bnjli nporecca bubmorexa LIOK
P p y Hpot https://m.edsoo.ru/741d5738
Ha pV-auarpamme
Temonepenayda kak croco0d U3MEHEHUs
63 BHYT eHIE)e; sHeprun T]I cuctemsl 6e3 bubmnorexa LIOK
yIP p https://m.edso0.ru/3d734561
COBEepIIeHUs pabOThI
64 KonBekuusi, TemaonpoBOAHOCTb, U3TyUEHUE bubmmorexa IOK
1A, POBOAL , I3TY https://m.eds00.ru/157b54cd
KonunuecTBo TemnoTel. TennoéMKOCTh Tena.

65 VY nenpHas U MOJIIpHAs TETIIOEMKOCTH bu6nuoreka [IOK
BEILECTBA. Y IeIbHAs TEII0TA CrOPAHUs https://m.edsoo.ru/7ba67355
TOIUUTMBA

66 Pacuér xonmyecTBa TEIIOTHI NpH bubnmoreka [JOK

TeIuIonepeiaue

https://m.edsoo.ru/1db5ad4e
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67 [TonsTre 06 aqnabarHom mpouecce. [lepBorit bubnmoreka [JOK
3aKOH T€PMOJMHAMUKHI https://m.edsoo.ru/d8098824
68 KomnmdaecTBo TermioTsl u paboTa Kak Mephl bubnnoreka HOK
W3MEHEeHUs1 BHyTpeHHel sHepruu TJI cuctembl https://m.edsoo.ru/b047alcd
BTopoii 3aKk0H TepMOJIMHAMUKY 1J1s1
69 paB}II)OBeCHBIX u HpepagHOBeCHLIXHHPOLIGCCOB bubmaorexa LIOK
’ https://m.edsoo.ru/c6f4f464
HeoOpatumocTh NPUPOIHBIX MPOIIECCOB
. bubmuorexa [JOK
70 [Tpunimne! geiicTBus TermnoBbix MamuH. KIT/ https://m.eds00.ru/2e945513
bubnnoreka IIOK
71 MakcumansHoe 3HadeHue KIT/I. Iukn Kapno https://m.eds0o.ru/fe3857h9
bubnnoreka IIOK
2 Pemerue sanas https://m.edsoo.ru/b3efal8b
)| e e e Busmorea 10
A o https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl
bubnuoreka [IOK
“ Pemenme 3anaq https://m.edsoo.ru/c8c70432
75 O06o00menre 1 cucTeMaTH3alns 3HaHUH 110 bubmorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamvHb" https://m.edso00.ru/28d62b3f
76 KonrtponbHas pabora no Teme bubmuoreka [JOK
"TepmonnHamuka. TenaoBele MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
77 I/Icﬁapegne U KUIICHUE Sf[nenblljaﬂ TEIUIoTa bubmorexa LIOK
’ https://m.eds00.ru/6f8e6777
napooOpazoBaHUs
HaceiiieHHbie ¥ HEHACHIIIEHHBIE MAPHI.
KadecTtBeHHast 3aBUCUMOCTH TUIOTHOCTH H
78 JIABJICHUS HACBIIICHHOTO 11apa OT bu6mmoreka [JOK

TEeMIIEpaTypbl, UX HE3aBUCUMOCTb OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIEHUs OT 1aBJICHUS B

https://m.edsoo.ru/f5¢17d02
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JKUIKOCTH

BnaxxnocTh Bo3myxa. AGCOMOTHAS U

bu6nuoreka [IOK

” OTHOCHUTEJIbHAS BIAKHOCTh https://m.edso0.ru/30ebbb79
bu6nuoreka [JOK
80 Pemerue sanas https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucrammmueckue u
81 aMogg)HHe Tena Iz)'\HI/BOTpOHI/IsI CBOWCTB Bubmaorexa LIOK
' https://m.edso0.ru/20a88a03
KpHCTAJIJIOB
82 [ImaBnenue u kpucramum3auus. Y genbHas bubnuorexa [HOK
Terwiora iasnaeHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
& .P
o | Aok iy s Femme B 10K
- ABHT. VIOLY - pe https://m.edsoo.ru/dalaab10
ynpyrux aedopmanuii
T .
B4 tipasx Ton. AHIApMOMISY TeLIOBMX bumiorexa LIOK
P o p https://m.edsoo.ru/7ba5edf2
KoJieOaHUI YaCcTHI] BEIICCTBA
85 [IpeoOpa3oBanue sHEPrUM B Pa3z0BbIX bubmuoreka [JOK
rnepexonax https://m.eds00.ru/97a0672f
bu6nuoreka [IOK
86 VpaBHeHHE TEII0BOro bazanca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
87 Pemenue safau https://m.edsoo.ru/8ab7f40d
I1 .K
w | Mmoo e Koo B LOK
' 8 p https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuaKocTu. @opmyna Jlammaca
O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA Bubmiorexa LJOK
" ' https://m.edso0.ru/0b52575¢
da30BbIC IEPEXOIBI
90 KonrtponbHast pabora o Teme "Arperarssie bubmmoteka [JOK

cocTosiHus BeniecTBa. Da3zoBbie nmepexoanl"

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsia. [IBa Buaa

bu6nmoreka [IOK

o JJIEKTPUYECKUX 3apsaaoB. [I[poBoaHuKH, https://m.edsoo.ru/laff445f
JTUDJIEKTPUKU U TOTYITPOBOAHUKHU
DneMEeHTapHBIN JIEKTPUYECKUM 3apsia. 3aKoH bubmuorexa [JOK

92 :

COXpPAaHEHUS IECKTPUYECKOIO 3apsijia https://m.edsoo.ru/f49afd24

93 Bzaumopeiictue 3apsaioB. ToueuHbie 3apsiibl. bu6mmoteka [IOK
3akon Kynona https://m.edsoo.ru/445b7746

bubnnoreka IIOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ec5a

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

95 Onekrpuueckoe nose. Ero neiicteue Ha bubnmnoreka HOK
BJIEKTPUYECKUE 3aPs bl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB 2JIEKTPUUECKOTO MOJIS.

96 [Tpo6uslif 3apsa. JInHUM HaNPSXKEHHOCTH bubmuoreka [JOK
ANEKTPUYECKOTO NoJist. OTHOPOIHOE https://m.edsoo.ru/3dac6957
AIEKTPUYECKOE T0JIe

97 [ToTeH1ManbHOCTh DJIEKTPOCTATUIECKOTO bu6nuoreka [IOK
1oJist. Pa3HOCTE OTEHIIMAJIOB U HAIIPSKEHUE https://m.eds00.ru/80021447

98 smexrpocramtacckon none. Horeras bu6miorera LIOK

P ' H https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO MOJIs
CBs13p HaNPSYKEHHOCTH TOJIS M Pa3HOCTH bu6mmoreka [JOK

99 .

MOTEHIUAIOB JIJIS SJIEKTPOCTATHYECKOTO OIS https://m.edsoo.ru/df7a6838
[IpuHIMI cyneprno3uuu 3IeKTPUUECKUX bubmmoreka [JOK

100 . :
oJIei https://m.edsoo.ru/Ocfe4a6c

bu6nuoreka [IOK

101 Pemenue sazaq https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO bubnmoreka [JOK
3apsKEHHOU cepsl https://m.edsoo.ru/b297b5c3

103 [Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY bubmuoreka [{OK
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mapa. [lone paBHOMEpPHO 3apsKEHHON
0ECKOHEUHOM! IIOCKOCTH

https://m.edsoo.ru/f7a665ee

104 IIpoBOHMKY B 3IEKTPOCTATHYECKOM II0JIE. bubnmoreka [JOK
VYciioBre paBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab
105 JIMBIEeKTPUKY U IOJIyIPOBOJHUKH B bubnmoreka [JOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Kongencarop. DnexTpoémkoc
106 Koﬁz?e:caTTo;I))a BHJI;:II‘)pog/IKKOJTBL IIJIOCKOTO bubnmorexa LIOK
’ https://m.eds00.ru/845b4f73
KOHJIEHCAaTOpa
107 [TapannensHOE COeTMHEHUE KOHICHCATOPOB bubumorexa LIOK
https://m.edsoo.ru/d11e8ce7
108 IlocaenoBaTenbHOE COeIUHECHUE bubnnoreka IIOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920
109 OHeprus 3apsHKEHHOI0 KOHAECHCAaTopa bubmorexa LOK
https://m.edsoo.ru/73a34f18
bubnuoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBu>keHMe 3apsSKEHHON YaCTHUIIBI B bubmuoreka [JOK
OJIHOPOJIHOM 3JIEKTPUUECKOM I10J1€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o00meHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuorexa [JOK
Teme "Dnekrpuueckoe nose" https://m.edso00.ru/5752603f
114 KonrtponsHas pabora no teme bu6mmoreka [JOK
"Dnexkrpuueckoe nose" https://m.edsoo.ru/cefe90e9
BiSorea 10K
ym https://m.eds00.ru/233311b5
AIEKTPUIECKOTO TOKA
116 Wcrounuku Toka. Hanpsokenne nu 3/1C bubmmorexa LIOK

https://m.eds00.ru/0839a115

59


https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115

I'ocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupe:xaenue CepaioBckoil odnactu «I'ybepHaTopcKkuii Jumei»

117 3akon OMa Juist yyacTKa LIETH. bubnmoreka [JOK
DJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
| Do o oo B LOK
POBOAL g s https://m.edsoo.ru/95fcdf51
MONEPEYHOr0 CEYCHUS
119 VY 1enpHOE CONPOTUBIICHUE BEILIECTBA. bubnmnoreka HOK
Permrenue 3amau https://m.edso00.ru/437f8300
120 ITocnegoBarensHOE, MapamieabHOE, bubnnoreka IIOK
CMEUIaHHOE COEIMHEHHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX bubnuoreka [JOK
uernei. [IpaBuna Kupxroga https://m.edso0.ru/1794cf37
bubmuorexa [JOK
122 Peruenne sanas https://m.edsoo.ru/3881b469
123 Pabota >nekTpuueckoro Toka. 3akon Jkoyiist bubnmnoreka [JOK
—Jlenna https://m.edsoo.ru/a3605c5¢c
bu6nuoreka [IOK
124 Peruenne sanas https://m.eds00.ru/6761bf0f
195 MONIHOCTB IEKTPUYECKOTO TOKa. TerutoBast bubnmnoreka [JOK
MOIIIHOCTb, BBIJENIEMAsi HA PE3UCTOPE https://m.edso0.ru/99750a6f
bu6nuoreka [IOK
126 Pemenne safas https://m.edsoo.ru/eb72fc24
197 O/1C u BHYTpEHHEE COMPOTHUBIICHNE bubmmoreka [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
198 3akon Oma i MOJIHOH (3aMKHYTOH) bubnuotexa [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
but6mmoreka [IOK
129 Pemenme sanad https://m.eds00.ru/3580b679
bu6nuoreka [IOK
130 MOImHOCTE HCTOUHMKE TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbikanne bubmorera I[IOK

https://m.edso0.ru/546f5632
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132 KonneHncarop B 1ienu mocTOSSHHOTO TOKA Bubmnorexa HOK
https://m.edsoo.ru/35368f3e
bu6nmoreka [IOK

133 Pemerie sanat https://m.edso0.ru/4410cef0

134 Pemenue 3agau mo reme "llocTostHHBIN bubmuorexa [JOK

AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29

135 Pemenue 3amau mo teme "I1ocTOSTHHBIHM bubmnoreka IIOK

AIEKTPUUYECCKUN TOK" https://m.edsoo.ru/744261b8

136 Pemenue 3agau mo treme "llocTostHHBIN bubmuorexa [JOK

3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687

137 O000111eHE U CUCTEMATH3aIUs 3HAHUH 110 bu6nunoreka [IOK

teMe "[locTosHHBIHN 2neKTpuyecKuii ToK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas pabota no teme "llocTostHHBIN bubmuorexa [HOK
AIEKTPUIECKUN TOK" https://m.edso00.ru/1885ddf1
Dne €cKasi MPOBOJAMMOCTh pa3
139 Benmlégg qSHI;Kigﬁq:c;?; TOIchBpMeJTI:J?J?;)I(X Bubmoreka HOK
’ ’ https://m.edsoo.ru/da794295
CBepXIpoBOJIMMOCTh
35 .
| S e prape s et BuGorea 10K
P ' paei A https://m.edsoo.ru/4b423491
AJIEKTPOJIN3a
. bu6mmoreka [IOK

141 DneKTpryecKnil ToK B raszax. [lmazma https://m.eds0o.ru/92d92f76

142 DNeKTpUUECKU TOK B BaKyyMe. BakyymHble bu6mmoreka [JOK

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

143 DNEKTPUUECKUN TOK B MIOIYIIPOBOJHUKAX bubmmorexa [IOK
https://m.edso00.ru/ab61c660
bu6nuoreka [IOK

144 [TonynpoBoAHUKOBEIE TPUOOPHI https://m.edso00.ru/83622200

?I/ISI/I‘IGCKI/II/I MPaKTUKYM I10 TEME BuGmorexa LIOK

145 H3mepeHune cuiibl TOKa U HAIIPSKCHUS B

LEIIH ITOCTOSAHHOI'O TOKA ITPH ITOMOIITH

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

61


https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

I'ocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupe:xaenue CepaioBckoil odnactu «I'ybepHaTopcKkuii Jumei»

aHAJIOTOBBIX M HHU(POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueii o ¢pusuke. [Ipumeps
U3MepeHus GU3NUECKUX BETUUYUH NPU
IIOMOLIY KOMIIbIOTEPHBIX AJATYUKOB"

®u3nyecKuil mpakTuKyM 1o teme "M3ydyenue
146 HEPaBHOMEPHOTO JBHXKEHUS C LIEJIBIO 1 1
ONpe/ieJICHUsI MTHOBEHHOM cKopocTH"

bubnnoreka IIOK
https://m.edsoo.ru/f6292f5f

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepenue yCKOpeHUs TP NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIB>KEHHH 110 HAKJIIOHHOM bubmuorexa [HOK
mwiockoctu" wiu "Hccnenopanue https://m.edso0.ru/6960b6ef
3aBHCHMOCTH IYTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM JIBH>KCHHH"

147

@uU3NYECKU NPAKTUKYM 110 TEME
"M3MepeHne yckopeHHsi CBOOOIHOTO bubnmnorexka HOK

nagenus" win "V3ydenue 1BUKEHUS Tena, https://m.edsoo.ru/d1ea2402
OpOLIEHHOTO TOPU30HTAIBHO"

148

dusnyeckuil npakTukyM 1o teme "M3yuenue
JBUKEHUS T€Jla IO OKPY>KHOCTH €
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO" HIIH bubnmnorexka HOK
"HccnenoBanre 3aBUCUMOCTH MEPUOIA https://m.edsoo.ru/bcf53514
o0palieHns KOHUYECKOro MasTHUKA OT ero
rapameTpoB"

149

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepeHne paBHOAECHCTBYIOLIEHN CUIIBI TPH
JBUKEHUH OpycKa 10 HaKJIOHHOM TIOCKOCTH"
150 nnu "IIpoBepka rMIoTe3sl 0 HE3aBUCUMOCTHU 1 1
BpPEMEHHU JIBIYKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH Ha 3a/laHHO€ PacCTOSIHUE OT €ro
Macchol”

but6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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@uU3NYECKU IPAKTUKYM 110 TEME
"MccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIUX B IPY>KUHE U PE3UHOBOM bubmmoreka [IOK
obpasiie, oT ux nedopmarun” wim "M3ydenue https://m.edsoo.ru/b55b81al
JBUKEHMSI CUCTEMBI TEJl, CBA3aHHBIX HUTHIO,
MePEKUHYTOH uepe3 IErKui 010K"

151

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue ko3 uirienTa TpeHus mno
BEJIMYMHE yTIIOBOTO KOAPHIeHTa
3apucumocTt FTp(N)" wnu "UccnenoBanue bubnuotexa [HOK
IBIDKEHUS OpyCKa 10 HAKIIOHHOM IIOCKOCTH C https://m.edso00.ru/b83b1607
MePEeMEHHBIM K03(pPUIIEHTOM TpeHus" uin
"U3ydeHnue IBUKEHUS Tpy3a Ha BaLy C
TpeHueM"

152

Pu3HYECKUil IPAKTUKYM 110 TEME
"UccnenoBanue ycioBUi paBHOBECHUS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS "
153 win "KoHCTpyrpoBaHue KPOHIITEHHOB U 1 1
pacuér cwi ynpyroctu" win "H3yuenune
YCTOWYMBOCTHU TBEPJIOTO TeJA, UMEIOILIETO
ionaab onopsl”

bu6nuoreka [IOK
https://m.edsoo.ru/4a04f4f7

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHune ummyiibca Teaa no TOpMO3HOMY
nyti" win "M3mepeHne cuibl TSI, CKOPOCTH
MOJIETH 3JIEKTPOMOOUIISE M MOUTHOCTHU CHJIBI
Taru" nin "CpaBHEHHE U3MEHEHMSI UMITyJIbCA bu6mmoreka [JOK

TeJla ¢ UMITYJIbCOM CUJIBI" WMJTH https://m.edso0.ru/856fb28e
"HccnenoBanue coxpaHEHUs UMITyJIbca IIPU
yIpyrom B3aumojiericteun" ninm "Msmepenue
KMHETUYECKOW SHEPruu Tejla 110 TOPMO3HOMY
nytu"

154

155 dusnueckuii NpakTUKyM 110 Teme "M3yuenue 1 1 bubmauoteka [JOK
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M30TEPMUYECKOrO Ipoiiecca (PEKOMEHI0BaHO https://m.edsoo.ru/e0fe7e07
WCIIob30BaHue udpoBoi 1abopatopun)"
unu "M3ydenne n30XopHOro npoiecca’ uiu
"N3ydenne n3o6apHOTo mporecca’ win
"[IpoBepka ypaBHeHUsI COCTOSIHUS"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue yaenbHON TeMI0EMKOCTH" U
"UccnenoBanue nporecca OCTHIBAHUS
BemecTBa" niun "MccnenoBanne agnadaTHOTO bubmuorexa [JOK
npouecca" unm "M3ydyeHne B3auMoCBs3U https://m.edsoo.ru/2f2faa61
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYPbI KUTICHUS
JKUIKocTen"

156

duznyeckuil npakTukyM no teme "M3yuenue
3aKOHOMEPHOCTEN UCIIapeHUs KUAKOCTEN"
win "M3MepeHue yaeapHOM TerIoTh
I1aByieHus abaa" wim "M3ydeHue cBOMCTB bubnmnorexka HOK
HaChIIeHHBIX TapoB" win "M3mepenue https://m.edsoo.ru/6b1a23b5
a0COJIOTHON BIIaKHOCTH BO3/yXa U OLIEHKA
Macchl apoB B omenieHun". M3mepenue
KO3 pHIIMEHTa TOBEPXHOCTHOTO HATSHKEHUS

157

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"Habmroienue npeBparieHust SHEpruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUI0
n3MydeHus ceeroaunona’ wim "M3yuenue
158 MPOTEKaHUS TOKA B LIETIH, COACpKAIICH 1 1
KoHAeHcaTop" win "Pacnpenenenne pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETMHEHUHU

but6mmoreka [IOK
https://m.edsoo.ru/ec424377

KOHJIEHCAaTOpOB"
159 du3ndecKuil NPakTUKYM 10 TEME 1 1 bubmmoreka [JOK
"NccaenqoBanye CMEIaHHOTO COEIUHEHNS https://m.edsoo.ru/2b179d98
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pesuctopoB"” unu "M3Mepenue yienpHOoro
COIPOTHUBIICHUS IPOBOIHUKOB" MK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HAMPSHKEHUs U1 JIaMITbl HaKaIuBaHUs"
@uU3NYECKU IPAKTUKYM 110 TEME

"Habmronenue anexrponusa" nam "M3mepenue
3aps/ia OJHOBAJICHTHOT'O MOHA" WIIK

bubmuorexa [JOK

160 Hccnenosanue 3aBUCUMOCTH COH'[')OTI/IBJ'ICHI/I}I https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMITEPATYPhI" HIIN
"CHsiTUE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
nuona"
PesepBusblil ypok. O6001IEHIE 1
161 CI/ICTEM&TI/ISZ pml 3HaHI/II;IH 10 TEME brbmiorexa LIOK
" H,, https://m.edsoo.ru/ed017d93
Kunematuka
Pesepsusblil ypok. O000IIIEHE 1
162 CI/ICTEM&TI/ISZPI/ISI 3HaHI/II>I'Iu 10 TEME brbmiorera LIOK
" ,,H https://m.edsoo.ru/3149956b
JvnHamuka
Pesepsusblil ypok. O000IIIEHE 1
163 CI/ICTEM&TI/ISZPI/ISI 3HaHI/II>I'Iu o teme "CraTtuka brbmiorera LIOK
1 " https://m.edsoo.ru/0f9752ac
TBEPAOTO Telia
Pesepsusblil ypok. O000IIIEHNE 1
164 CI/ICTEMaTI/BZpI/ISI 3HaHI/II>I'Iu o TeMe ""3aKOHEBI brbmiorexa LIOK
1 " https://m.edso0.ru/6¢c0df9cc
COXPAHCHHUS B MEXaHHKE
PesepBHsblil ypok. O0001IEHIE 1
165 CI/ICTIe)MaTI/I?;ZpI/ISI 3HaH1/H?L1u 1o TeMe "OCHOBBI brbmiorexa LIOK
1 o " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKUHETUYECKOU TEOPUU
PesepBHsblil ypok. O0001IEHIE 1
PBHBIN YP f“ Bu6morexa [[OK
166 CUCTEeMAaTH3aIMsI 3HAHHUH 110 TeMe i
" " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TermmoBble MaITUHBI
167 PezepBHblit ypok. O0001IeHNE 1 bubnunorexa [IOK

CUCTEMAaTHU3aluAa 3HAHUM 110 TEME

https://m.edso0.ru/59ca5c91
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"ArperaTHble cocTosiHUS BelecTBa. da3oBble
nepexonl"

PesepBHelil ypok. O600mIeHHE 1

168 CHUCTEMATH3AalNA 3HAHUH I10 TEME 1
"DnexkTpuueckoe mnoie"

bu6nmoreka [IOK
https://m.edsoo.ru/f2381c0c

PesepBHelil ypok. O6o0mIeHHE 1
169 CUCTEMAaTH3AalNs 3HAHUH 10 TEME 1
"[locTOSIHHBIN 7eKTpUUYECKUI TOK"

bubmuorexa [JOK
https://m.edsoo.ru/3cae6dal

PesepBHeIil ypok. O600ICHHE 1 BuGmorexa LIOK

170 cUCTEMaTHU3alHsA 3H"aHI/II/I o teMe "Toku B 1 https://m.eds0o.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 8 16
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11 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3ydMeHHSI  00PA30BATE/NbHbIE
padoThI padoTbI pecypeb
BzaumopeiictBue nocTo
1 MaFIIer(f[B i ;EI;B;;HI:K;IE I({Dbf(()KOM 1 Bubmorexa HOK
) https://m.eds00.ru/487a8593
MarnuTHoe noje. ['unoreza Ammnepa
BekTop ma on .
2 HpIIfITHIthl/I[ g;ﬁ:;nciﬁlljjzﬁ;?{nTme 1 bubmorexa [JOK
N . https://m.edsoo.ru/4clabcch
nosiei. JIMHUKM MarHUTHON MHAYKITUU
3 MarsuTtHO€ 1noJ€e IPOBOJHUKA C 1 bubnnorexa [HOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuiia Amriepa, e€ HanpaBJICHUE U 1 bubnnoreka [JOK
MOAYJIb https://m.edso00.ru/26d9c5ba
bu6mmoreka [JOK
S Pemenne sanas 1 https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DIEeKTPOU3MEpPUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U
MOAyJb. [IBUKEHHE 3apsKEeHHON bubnuoreka [IOK
7 1 _
YaCTHUILIbI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
roJjie
bu6mmorexa [IOK
8 Peenne safas 1 https://m.edso0.ru/504e98c7
bubmuorexa [JOK
9 Pabota cumei Jlopenua 1 https://m.edsoo.ru/d518be4b
bu6nmoreka [JOK
10 Pemenne sanaq 1 https://m.eds00.ru/93617bd9
11 MarauTHOE 110JIe B BEIIECTBE. 1 bu6mmoreka [IOK
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deppoMarHeTuky, napa- u
JaMarHeTUKA

OCHOBHBIE CBOHCTBA

https://m.edsoo.ru/30ff9608

12 dheppomarnerukoB. [Ipumenenune bubmorexa LIOK
) https://m.eds00.ru/0b58190a
(dheppoMarHeTuKoOB
13 Pemenue 3agad mo reme "MarautHoe bubmuorexa [JOK
nosne" https://m.eds00.ru/5b55c307
14 Pewenue 3anau no reme "MaruuTtHoe bubnuorexa [JOK
nosie" https://m.edsoo.ru/41c4ae8a
q .
15 HI]:HGEHSH: HI?IIE)ZIZ)(I)(M;FII:TIZTHaOﬁarHHTHOﬁ bubmorexa LIOK
AYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAHA
bu6mmorexka [IOK
16 SJIC nunyKum https://m.edso00.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHON UHAYKIUHU bubnuorexa [JOK
QPapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anexrpuyeckoe nose. Toku bubnuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 O/JIC uHAYKIMH B ABUKYILIUXCS bubmuorexa [JOK
MPOBOJHUKAX https://m.edso00.ru/0235cc02
bu6mmoreka [JOK
20 Pemenne safas https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 Hpasuio Jlenna https://m.edsoo.ru/bbc22726
4 .K
22 I/I:,ZJ[I ylf;;;:(?c:c;; B uaeTrzlleH ;I<§CTO$IHHOFO Brbmuorexa [IOK
Y https://m.edsoo.ru/621eae9d
TOKa
23 Asnenune camonnaykiuu. 3JC bubnuotexa [JOK
CaMOUHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TIOJIST KaTYIITKH C bubnmoreka [JOK

TOKOM. QHCKTpOMaFHHTHOC II0JIC

https://m.edsoo.ru/b3cOad11l
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25 Pemenue 3agau Eubmorexa LIOK
https://m.edsoo.ru/88f69d2b
26 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUU 10 TeMe "DJIeKTpoiMHaMuKa" https://m.eds00.ru/76484025
97 KonrtponsHas pabora o Teme 1 bubmumorexa [IOK
"DnexkrpoauHamMuka" https://m.edsoo.ru/8ae09b98
Komneb . CBoO
28 xoncOumms. Fapwommeorre BuGmorexa LIOK
-1 ap https://m.edsoo.ru/7c1db385
Kosaebanus
29 Kunemaruueckoe v TMHAMHUYECKOE bubmuorexa [JOK
oIMcaHue KoinedaTeabHbIX IBUKECHUNA https://m.edso00.ru/87ce9498
DHepreTUYecKoe onrucanue. BeiBos
a €CKOr'o oIuca
30 f:;M?)/IHHI/IIIqe(I:(K;x K2§e6:§§ﬁ U3 UX bubmmorexa LIOK
https://m.edsoo0.ru/e3c99692
JHEPreTHIECKOT0 U KHHEMATHIEeCKOTO
OIMCAHUS
. bu6mmoreka [JOK
31 AmmTyna 1 (asa xonebammH https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJieOaHUH.
I1
o | Mo mom B 10K
https://m.edso0.ru/e0399319
MasiTHUKA. [leproa cBo6OTHBIX
KoJIe0aHUi TPY>KHHHOTO MAasITHHKA
33 3aTyxaromue KojieoaHusl. bu6mmoreka [JOK
BreinyxaeHHbie kKoneOanus. Pezonanc https://m.edsoo.ru/72e93d09
bubmuorexa [JOK
34 ABTOKONEbAHS https://m.edsoo.ru/6add2644
bu6mmorexa [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 Ypok-koHpepeHmus "MexaHndeckue bubnmnoreka [JOK
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KOJIeOaHUsl B MY3bIKAJIbHBIX
UHCTpyMEHTax"

O0001IeHYE ¥ CUCTEMATU3 AU

https://m.edsoo.ru/8ef587be

bu6mmoreka [IOK

37 SHATH TTO ,T eme "Mexanuteckue https://m.edsoo.ru/eb84182f
KoJieOaHust
38 DNEeKTPOMAarHUTHBIE KOJICOAHMUS. bubnnoreka [HOK
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
O T .
30 supaaa conzenontopa ¢ avmmTyIOR Bu6miorera LIOK
P A p YA https://m.edso00.ru/093f9afl
CHWJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnuorexa [JOK
UCaTbHOM KOJIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaromue 3JIeKTPOMarHuTHbIC
41 Kon}elt6aHIfII;II BBIHy)Kp,Z[eHHbIe bubmmorexa [JOK
) https://m.edso00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJIeOaHuUs
[Tepemennsbiii Tok. Pe3ucrop u
42 KOII:I[eHcaTop B LIETIH nepeMpeHHoro bubmorexa LIOK
https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LENU bubnnoreka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st SJIEKTPUUYECKOH TIenn bubnnorexa [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
5 | o ek B 10K
YA ! yIom https://m.edsoo.ru/lcac6c4c
3HAUYE€HHME CUJIbI TOKA U HAIPSIKEHUS
46 Pe3onaHc B 351eKTpHUECKON LIeTIH buGmorexa LIOK
p B https://m.eds00.ru/087506df
bu6mmorexa [IOK
47 Pemenne sanaq https://m.edsoo.ru/al6836a4
48 WneanbHblif Tpanchopmatop. bubnnorexka [JOK

[TpousBoacTBO, Iepeaaya u
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noTpe0IeHne IEKTPUIECKOI SHEPTrHH

DKOJOTHYECKHe PUCKU TPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.

bu6mmoreka [IOK

49 KyssTypa nenoissosanins y https://m.eds00.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KHU3HU
bu6mmoreka [IOK
50 Pemerue sanaq https://m.edsoo.ru/ee6677ed
bu6mmorexka [IOK
51 Pemenne sanad https://m.edso0.ru/7cab59f8
O06o0uieHne u cucTeMaTh3a
52 3HaHI/IH“I; ;(fl TCI;I\/IeI/{';J'IZ[K:[I)/IOMI;II:I}?I/ITHHC bubmmorexa [IOK
" https://m.edso00.ru/401024a9
KoJieOaHust
53 MexaHU4eCKUE BOJIHBI. bu6mmorexka [IOK
XapakTepUCTUKHA MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3ByK. XapaKTepucTHKH 3ByKa https://m.edso00.ru/138b6f09
56 Wudpa3syk u yasTpassyk. Lllymooe bubnnoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.edso0.ru/7380038f
bu6mmorexa [IOK
57 Pemenne sanaq https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHbIE BOJHBI. bubnuorexa [JOK
N3nydeHune 3MeKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHEpPrust JIEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.eds00.ru/d01b818c
I .
60 Mpmucnenne sncxrpoarsims Bu6miorera LIOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
61 [TpuHIMIIBI paUOCBSI3U U bubnnoreka [JOK
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TeneBuaeHus. Paguomokamust.
DIEeKTPOMarHUTHOE 3arpsi3HEHUE
OKpYKaroILEeH cpeibl

https://m.edso0.ru/9f96f1f8

62 KounTponbhas pabota no teme 1 bubnmoreka [JOK
"Konebanus u BoaHbI" https://m.edso0o.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnnoreka [HOK
pacnpoCcTpaHEeHUs CBeTa https://m.eds00.ru/f9566406
Pemenue 3a1a4 Ha mprUMeHEHHE
64 3aKOHa Hp?ﬂ\fOJIHHGﬁEOI‘O bubmorexa LIOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHs CBETa
65 Otpaxxenue ceta. [liiockoe 3epkaiio. bubnuorexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEIbHBIN MMOKa3aTeNb
66 npenomiieHus. [lomHoe BHyTpeHHEE bubmorexa LIOK
) - https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yron
MTOJIHOTO BHYTPSHHETO OTPAXKCHHS
Pemenwne 3a1a4 Ha MprUMeHEHHE
67 3aKOHOB OTpI;l)KeHI/HII;I MIPETOMIICHUS bubmorexa [IOK
https://m.edso00.ru/49d830a9
CBeTa
X i .
O 1y'eli B mpH3Me Hucnepcus BuGmorexa LIOK
68 cBeTta. CIOHBINA COCTaB 0€JIoro CBeTa. _
https://m.edsoo.ru/d8elc3be
IIBer
69 JInn3bl. @OKYCHOE pacCTOsIHUE U bubnnoreka [JOK
ONITHYECKAsl CUJIA JINH3bI https://m.eds00.ru/60441359
70 [TocTpoenue n3oOpaxkeHU# B IMH3AX U bubnmnoreka [JOK
HX CUCTEMaX. YBEIUYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
1 mobpumen, noryaaenm e Bu6miotera LIOK
p ’ y https://m.eds00.ru/5a868f09
MTOMOIIIBIO JIMH3
72 I'na3 xak onTuyeckas cucrema bu6nmoreka [JOK
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https://m.edsoo.ru/ecd480a2

Pewmenne 3amau. IIpenenst

bubmuorexa [JOK

73 TIPUMCHHMOCTH ICOMCTPHHCCKO https://m.edsoo.ru/cd174a10
ONTHKH
74 CkopocTb cBETa U METO/IbI €€ bubmumorexa [IOK
HU3MEpEHUs https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
[E Aucnepens ceera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 Mrrepheperms caeta https://m.edso00.ru/5fc0c638
| e oo, Vs B LOK
a y https://m.eds00.ru/c6416d48
MHUHHMYMOB
bubmuorexa [JOK
18 Pemerue sanau https://m.edso0.ru/3061de2b
bu6mmorexa [IOK
9 Ipumenenue nurepdepeniu https://m.edso00.ru/668edbc8
bu6mmoreka [JOK
80 Audpasayas ceera https://m.edsoo.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bubnuoreka [IOK
HaOJII01CHNUS TJIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [JOK
82 Pemenue sapad https://m.edsoo.ru/d58c411a
83 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Mossipu3anus cBeTa https://m.edsoo.ru/e9890fe9
bubmuorexa [JOK
84 Pemenne sanat https://m.edso00.ru/c56c8158
85 CBeTOBBIE ABJICHUS B IPUPOE bubmorera [IOK
https://m.eds00.ru/0b36363d
86 O06o001meHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK

3ganui o reme "Onruka"

https://m.edsoo.ru/8a14748b
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87 KonrtponsHas pabora o Teme 1 bubmumorexa [IOK
«OnTuka» https://m.edso00.ru/82315dd4
I'paHuUIBI TPUMEHUMOCTH

88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnmoreka [JOK
JJIEKTPOJAMHAMMKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIbHOCTH

89 [TocTynatel cnenuanbHON TEOPUU bubnmoreka [JOK
OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [Ipeodbpazosanus Jlopenia.

90 VYcioBre NPUIMHHOCTH. bubnnoreka [JOK
OTHOCUTEIBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHre BpeMEHH B COKpaIllEHHE
JUTHHBI

91 OHeprus U UMILYJIbC PEIATUBUCTCKON bubnnorexa [HJOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl € dHepruen

92 H;iy;fCOMBII)eJI;HI:I/IHCTIZITOﬁ bubmorera [JOK

https://m.edsoo.ru/b6258ffa
YJACTHIIBI. DHEPTHS TTOKOsI
93 PaBHOBecHOE TEIIIOBOE M3ITYUCHHE bubmorexa LIOK
https://m.edso00.ru/f54035a5
bu6mmoreka [JOK

i 3akon cmemerns Buna https://m.edso00.ru/1c5ff752

95 I'umoresza M. Ilnanka o KBaHTax. bubmuorexa [JOK
@DOTOHBI https://m.edsoo.ru/a5ffa218

bubmuorexa [JOK

% OHEPIH M MMIYITHC OTOHA https://m.edsoo.ru/7fb307ec

97 ®oroardpdext. OnbiTe A. T bubnuorexa [IOK
CroneroBa. 3akoHbl poTordpdexTa https://m.edso00.ru/8c68e5b9

98 VYpaBHeHue DitHmITeHA 7151 bubnuotexa [JOK

dbotorddekra. "KpacHas rpanuma"
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dororddekra

99 Jasnenue ceera. Onbitsl [1. H. bubmuorexa [JOK
JleGenena https://m.eds00.ru/64b4f966
. bubmuorexa [JOK
100 BoxHoshie cBOHCTEA HaCTHIL https://m.edsoo.ru/f59cfcec
Bounsl ne bpoisa. /[nuHa BosHbIL 1€
101 Bpotiinst u pa3mepsl o0sacTu BH6J_IH0TeKa 0K
. https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMH IBUKYIIEHCS YaCTHUIIbI
102 KopnyckynsipHo-BOJIHOBOM Ayanu3m BH6J_IHOTeKa LOK
https://m.edsoo.ru/8ccab62a
103 Judpakius 3JIeKTpOHOB Ha bubnnoreka [JOK
KpHUCTaJIax https://m.edsoo.ru/30dbal8c
Cnenuduka u3MepeHu B MUKpOMUPE.
104 COOsz)bIHeHI/ISI HGEHpGIIGJIéHH(?CTGpr bubmmorexa LIOK
Teiisenbepra https://m.edso00.ru/65783dec
bu6mmoreka [JOK
105 Pemenue rpaguucciux sanay https://m.edsoo.ru/e70195bd
N bu6mmorexa [IOK
106 Pernernne pacuCTHX 3aza4 https://m.edsoo.ru/ee9b3182
KonTponbHas padota no remam:
" non _ bubanoreka HOK
107 OCHOBHUCTO ’ K"opnycxynap Ho 1 https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJIn3M
n | et o BuGores 10K
Pe3ep<.1)op)1a P A https://m.edso00.ru/312b750a
bubmuorexa [JOK
109 Hocrynatet Bopa https://m.edsoo.ru/404dfada
110 Bunpr ciektpoB. CriekTp ypoBHEH bubnmnoreka [JOK
SHEpPruU aToMa BOAOpoAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJEHHOE bubnnorexka [JOK

H3JTYy4YCHHE CBETA
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112

113

Jlazep

Hyknonnas Moznens siapa
I'eiizenOepra-lBanenko. 3apsa u
MaccoBoe YHCIIo apa. M30Tomsl.
PagnoakTHBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/2288a0c4

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBoiicTBa MOHU3UPYIOIIETO
n3nydeHus. BiusHue
PaaOAKTUBHOCTU HA KUBbIE
opranu3msl. [lozumerpust

bubmuorexa [JOK
https://m.edsoo.ru/aab98bef

115

116

117

DHeprusi CBA3U HYKJIOHOB B sI/Ipe.
SAnepusie cwibl. [{edekt Macce sapa.
S nepusbie peakiun. S nepHbie
peakTopsl. [IpoGiieMs! yipaBisieMoro
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTHYECKUE aCTIEKThI Pa3BUTHSI
SIEPHOM DHEPIETUKU

Metoasl perucTpanmuu u

HCCIICOOBaHUA SJICMCHTAPHBIX YaCTHII.

dyHIaMEHTAIbHBIE B3aUMOJACUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
IIpencrasnenne o CtannapTHOU
Mozenn. KBapk-TirooHHast MOJIeb
aZpOHOB

®usuka 3a npenenamu CTaniapTHON
Mojaenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo pusnueckon
KapTHHBI MUpa

bu6mmorexka [IOK
https://m.edsoo.ru/ff1758d0

bubmuorexa [JOK
https://m.edsoo.ru/lac08a5b

bubmuorexa [JOK
https://m.edsoo.ru/c026fd37

118

OTanel Pa3sBUTHUA aCTPOHOMHHU.
3HadeHUe ACTPOHOMHUH

bubmuorexa [JOK
https://m.edsoo.ru/ad73e145
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[TpruMeHUMOCTH 3aKOHOB (PU3UKH [T
00BSICHEHUS IPUPOJIbI KOCMUYECKHX

bu6mmoreka [IOK

119 00BEKTOB. MeTO/Ibl aCTPOHOMUYECKHX https://m.eds00.ru/39c44028
HCCIIeIOBAaHU I
CoBpeMeHHbIE ONTHYECKUE

120 TEJIECKOIIbI, PaUOTEIICCKOIIHI, BH6J_IHOTeKa LOK
BHEATMOC(CPHAS ACTDOHOMSS https://m.edsoo.ru/4877aale
Bun 3sé3nnoro neda. Co3se3nus,

121 SIPKHUE 3BE31IbI, TJIAHETHI, UX BUIUMOE BH6J_IHOTeKa LOK
N https://m.edsoo.ru/aac588eb
Conneunas cuctema. CoJiHIie.

122 ConHeyHast akTUBHOCTh. ICTOYHMK BH6J_IHOTeKa HOK
steprin CoHIa H 35831 https://m.edso0.ru/22748eb4
3BE3bI, UX OCHOBHBIE

123 XapaKTepUCTHKHU. [lparpamma BH6J_IHOTeKa HOK
" HeKTPATBHBI KIACC — CBETHMOCTS" https://m.eds00.ru/42169944

124 3Be3abI IIIaBHOM IT0CIIEN0BATEILHOCTH BH6J_IHOTeKa HOK

https://m.edsoo.ru/b3ch766¢
BnytpeHHee cTpoeHue 3BE3 M.

195 CoBpeMeHHbIE TIPEICTABIICHUS O bu6mmoreka [JOK
MPOUCXOXKACHUH U 3BotounK CoJtHIa https://m.edsoo.ru/d09da494
Y 3BE3]1. DTaIbl )KU3HU 3BE3]T
Muneunsiii [lyTe — Hama ['anakTuka.

126 Tunsl ranakTuk. Y€pHbIE ABIPHI B BH6J_IHOTeKa OK
D — https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimpenue BeeneHHOM.

127 3akon Xa66ma. Teopus bombiioro Egggﬁ%féigg}g dbdfod?
B3pbIBa. PEMKTOBOE M3ITyUCHHE T '

128 MacurraGHast cTpykTypa Beenennoil. bubnnorexka [JOK
MeraranakTuka https://m.edso0.ru/ce234633

129 Hepeménnsie mpo6iieMbl aCTpOHOMUUT bubnnorexa [JOK

77


https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633

I'ocynapcTBeHHOEe aBTOHOMHOE HETHIIOBOE 00pa3oBaTesibHOe yupe:xaenue CepaioBckoii odsnactu «I'ybepHaTopcKkuii Juei»

https://m.edsoo.ru/d37d9ffe

130

131

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBanye MarHUTHOI'O I10JIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"UcciaenoBanue CBOMCTB
(dbeppomMaruHeTUKoB" UIu
"UccaenoBanue aAeHCTBUI
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

du3nuecKuil MPakTUKYM 110 TEMe
"N3mepenue cuiibl AMriepa" wiu
"N3yueHne 3aBUCHUMOCTH CUJIbI
Amriepa oT cuiibl ToKa" WK
"OnpeneneHne MarHUTHOW WHIYKLIUU
Ha OCHOBE U3MepeHus cuibl Amnepa"

bubmuorexa [JOK
https://m.edsoo.ru/67361aef

bubmuorexa [JOK
https://m.edsoo.ru/fcae91e9

132

133

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccenoBaHue IBIEHUS
ANEKTPOMArHUTHOW MHIYKIMH'" WIIN
"OnpeneneHue NHIYKIUH BUXPEBOTO
MarHuTHOTO 10"

Du3nUecKuil IPAKTUKYM 110 TEME
"HccenoBaHue IBIEHUS
camounaykiun" unu "Coopka Moenu
AJIEKTPOMAarHuTHOro reHeparopa’

https://m.edsoo.ru/c36658da

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

134

135

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOTHBIX
KoJ1e0aHU HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB"

Pu3NYECKU IPAKTUKYM 110 TEME
"[IpeobpazoBaHue YHEPTUU B
MPY>KUHHOM MasTHHUKE"

bu6mmorexa [IOK
https://m.edso0.ru/5d159d35

bubmuorexa [JOK
https://m.edsoo.ru/a28026bd
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136

@uU3NYECKU IPAKTUKYM 110 TEME
"MccnenoBanue nepeMEeHHOr0 TOKa
yepes M0CIIE0BATEIbHO COEIMHEHHBIE
KOHJIEHCATop, KaTylIKy U pe3uctop"”
w "MccnenoBanue paboTs
HCTOYHUKOB CBETa B IIENN
IIEPEMEHHOT0 TOKa"

bubmuoreka [JOK
https://m.edsoo.ru/89dc2d90

137

138

139

du3nuecKuil MPakTUKYM 110 TEMe
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3mepenue nokaszatesns
MpeIoMJICHHUS CTeKIIa" WiIn
"TTomyuenne n300pa>keHHst B CUCTEME
13 IJIOCKOT0 3€pKaJia v JIMH3bI"

du3nuecKuil MPakTUKYM 110 TEMe
"HMccnemoBaHue 3aBUCUMOCTH
(OKYCHOTO PacCTOSHUS OT BEILECTBA
(Ha mpuMepe KUJIKUX JUH3)" Win
"N3mepeHne pOKyCHOrO pacCTOSIHUS
paccerBaronIMX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

bu6mmorexa [IOK
https://m.edsoo.ru/42569eal

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

141

142

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
uHTEep(hEPEHIINU U TIOJIIPU3AIIT
cBera"

Pu3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMIyJIbca U SHEPTUA
PENATUBUCTCKUX YacTHUIL (110
(dboTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

@u3NYECKU IPAKTUKYM IO TEME
"U3mepenue nocrosinHoM [1nanka Ha

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

bu6mmorexa [IOK
https://m.edso0.ru/63756c47

bu6nmoreka [JOK
https://m.edsoo.ru/eb916f82
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ocHoBe uccnenaoBanus porodrpdexra"
niny "ccnenosanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIMO/] OT
HanpspKeHus"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa bubmuorexa [JOK

pa3peRKEHHOI0 AaTOMAPHOT0 BOAOPOJA https://m.edsoo.ru/ec651eb8
Y U3MEPEHHE MOCTOsTHHON Pundepra"

143

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccnenoBanue paaoakTHBHOIO

144 (hoHa ¢ ucnosIb30BaHUEM J03uMeTpa" 1 1
niu "H3ydenue nornouieHus oera-
YaCTHUIl ATIOMUHHAEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6e

Ou3nyecKkuil MpakTUKyM IO TeMe
"HaOmroneHus 3BE31HOr0 HeOa
HEBOOPY>KEHHBIM TJIa30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH IS OTpeieNIeHuUs

145 MOJIOKEHUS HeOECHBIX 00BEKTOB Ha 1 1
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoyIapus 1
spkue 3BE37b1" unu "Habmonenus B
teneckorn JIyHbl, TUTaHET, TyMaHHOCTEH
M 3BE3JIHBIX CKOIJICHM"

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

O06001IeHNe U CUCTEMATU3 AT
3HaHUU. Ponb (M3HUKHU U aCTPOHOMHH B
146 SKOHOMMYECKOH, TEXHOJIOTUUECKOH, 1
COLIMaJIbHOU U 3TUYECKOM chepax
JEATEILHOCTH YeJIOBEKa

bu6mmorexa [IOK
https://m.edsoo.ru/ad6ddeed

O000I11IeHIE U CUCTEMATHU3ALUS
147 3HaHuU. Ponb u MecTo pu3uku u 1
ACTPOHOMHUH B COBPEMEHHON HAayYHOH

bu6nmoreka [JOK
https://m.edsoo.ru/18f19f7c
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KapTUHE MHpa

O0001IeHrEe U cUCTEMaTU3 AU
3HaHuil. Pone ¢pusnueckoii Teopun B
(hOpMHUPOBAHHH TTPEJICTABICHHUH O

bubmuoreka [JOK

148 (1)I/I3I/I‘ICCKOI:I KAPTHIHE MHUPa, MECTO https://m.edso0.ru/e7d400f4
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUNA O IPUPOJIC
149 O000I11IeHIE U CUCTEMATU3AIUS bu6mmorexka [IOK
3HaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK
3HaHuH 1o TeMme "KuHemaruka" https://m.edsoo.ru/4e31b507
151 O000I11IeHIE U CUCTEMATU3AIUS bu6mmorexa [IOK
3HaHui no teme "JIluHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHE U CHCTEMATH3AIUSA
152 3HaHI/IH“I; o teMe "CraTHka TI;e oro bubumorexa [IOK
" pA https://m.edsoo.ru/3cca482e
Tena
O00011IeHE B CUCTEMATH3aIUs
153 3HaHUU 10 TeMe "3aKOHBI COXPaHEHUs bubmorexa LIOK
" https://m.edso0o.ru/32a4d1a0
B MEXaHUKE
O00011IeHE U CHCTEMATH3aIUs
154 3HaHI/IHI; o TeMe "OCHOBBI ’ bubinorexa LIOK
N " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKOH Teopun
O00011eHNE B CHCTEMATH3aIUs
155 3HaHI/IHI; o teMe "Tepmo I/IHLEIlMI/IKa bubanorexa LIOK
,P a ' https://m.edsoo.ru/c63f7c10
TemnoBbIe MaIIMHEL
O00011IeHE U CUCTEMATH3AIUA
156 3HaHUU 10 TeMe "ArperaTHbie bubnuorexa [IOK
cocTtosHud BeniecTBa. Pa3oBLIe https://m.edsoo.ru/1d36b5b1
nepexopl"
157 O06001IeHNEe U CUCTEMATU3AIIHS bubnuoreka [JOK
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3HaHUM MO TeMe "DIEeKTPUIECKoe
nojue"

O0001IeHYE ¥ CUCTEMATU3 AU

https://m.edsoo.ru/3bf0def9

bu6mmoreka [IOK

158 | omamu no TeMe "LlocTosHuLii https://m.eds00.ru/71453ee6
ANEKTPUUIECKUIN TOK
O06001IeHNEe U CUCTEMATU3 AL
159 3HaHI/IHI; o teme "Toku B pa;lJ'II/I‘IHBIX Brbmzorexa LIOK
" https://m.edso00.ru/3d40077a
cpenax
160 O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK
3HaHuH 1Mo Teme "MarautHoe nosne" https://m.edsoo.ru/3b4c06ae
P i . 06006
161 cnoroanmsaun i no reve BuGmorexa LIOK
" . " https://m.eds00.ru/053e2248
DJNIeKTpOMarHuTHasE HHITYKITHS
P i . 0600
Butmorca 10K
N i , https://m.eds00.ru/d6310bfd
MexaHn4eckue KojieOaHus
Pese i1 ypok. O0o01IeHne
163 CI/ICTE:/[I;?I/IH:{ZPH;( 3HaHI/II;IH HI(;II/;CI\I:IIe Bubmzorexa LIOK
" 1 W https://m.edsoo.ru/5e2bb83d
DNeKTPOMAarHUTHBIE KOJICOAHHUS
PesepBubIiil ypok. O6001eHIE 1
164 CHCTEMATHU3alNs 3HAHUM 10 TEME bu6mmorexa [IOK
"MexaHu4YecKue U 3JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
P i .
165 cneremamisain snani n0 Teve Bumorexa LIOK
" " 1 https://m.edsoo.ru/52ad1603
Onrtuka
P i .
€3EpBHBIN YPOK O606£ueHHe u BuGmiorexa LIOK
166 CUCTEMAaTH3aIMsI 3HAaHHUH 110 TeMe :
" " https://m.edsoo.ru/5bec1c65
OcnoBel CTO
167 PezepBHblit ypok. O0001IeHNE 1 bubnuorexa [IOK

CuCTeéMaTu3aluAa 3HAHUM 110 TEME
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"KopnyckynsipHo-BOJIHOBOM Ayanusm"

PesepBHbIil ypok. O600IeHNE 1

bubmuorexa [JOK

168 SI/ICTeMaTmauMg 3HAHHUH 10 TEME 1 https://m.edsoo.ru/1f511654
dusnka atoMma
PesepBHbIil ypok. O600ICeHHE 1
169 CHCTEMAaTHU3allMs 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"®duznka aTOMHOTO si7Ipa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbIX YacTuil"
P % . 0600
170 csiigiziizggﬁ 3Ha1§)1/n;1u Egiﬁ;hljlle 1 brbmiorexa LIOK
" " https://m.edsoo.ru/2bffb94c
DeMeHTHI acTpO()U3HKH
OBHIEE KOJIMYECTBO YACOB I10 170 4 16

I[TPOTPAMME
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