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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe HAa YPOBHE CpeaHero o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWH W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a Takxe
c yu€toMm (enepanbHOM paboueil mporpamMmbl BocnuTaHus U KoHueniuu
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 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI A MPOJODKEHHS OOpa3oBaHUs 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,
MeTanpeJAMeTHbIe, 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 TOIXO/.

[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 (DHU3HUECKHUE 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 (JOPMHUPOBAHUE €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 Gusnuku peanuzamus 3TUX
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;

CO3/1aHME YCJOBHU MAJisi Pa3BUTHS YMEHHH NPOEKTHO-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
o0pa3oBaHus M0 CHEUATBHOCTIM (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 MarepuaqbHOW 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 HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

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 Fp(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, nadopamopnsvie 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.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. L[eHTp mace
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 pu3nka 1 TEepMOJAMHAMUKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUUECKOU MeEopUlU.

OCHOBHBIEC TIOJOXKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
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onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BEIIECTBA. Moaenu CTPOEHHs Ta3oB, KUIKOCTEU H
TBEPBIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemecTsa. [locrosiHaas ABoraapo.

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

Mogenb ueanbHOTO ra3a B MOJEKYJAPHO-KUHETUYECKON 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 wnaeanmpHOro ra3a B TEPMOJMHAMMKE — CHCTEMAa YpPaBHEHMM:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTypbl. BeipaxxeHue 1uisi BHYTPEHHEW SHEPTUH OAHOATOMHOTO HJIEAJIBHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Beruncienne paboTel 0 rpaduky
Iporecca Ha pV-auarpamme.

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, nabopamopnsie padomul, npAKMUKYM.

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
kpuctayuyioB. [lnaBieHne W Kpuctavzanusa. YJeJbHas TemioTa TUIaBJICHUS.
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 duiirieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOxra.

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

Paznen 4. DaekTrpoauHamMmKa.

Tema 1. Inekmpuueckoe no.e.

ONeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. /IBa Buma
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. Hanpsokenue U u D1C é.

3akod OMa U1 y4acTKa MEIu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS 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 (BoJabTMETpa).

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
CUJIBbI TOKA B LIEIIN.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3iuunvix cpeoax.

OnexkTpudeckas MPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  JJIEKTPOHHAs
IIPOBOAUMOCTD TBEPABIX METAJLIOB. 3aBUCHMOCTH COINPOTUBICHHS METAIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

ITonynpoBOIHUKMY. CoOcTBeHHas U IIpUMECHAast IIPOBOJAUMOCTD
NOJIyIpOBOJHUKOB. CBoMCTBa p—n-niepexoa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

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

OnexkTpudyecknid TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSTEIBHBIN
paspsa. PazmuuHbie TUIIBI CaMOCTOSATENBHOTO paspsna. Monnus. [liasma.

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

Jemoncmpayuu.

3aBHUCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYTIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HabGmronenne ammexTpoimsa.

W3mepeHnne 3apsiaa OJHOBAJIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIEPATYPHI.

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 JUaMarHeTHKHU.

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 (eppOMArHETHKOB.

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
UHCTPYMEHTBHI, pajap, paIuoNnpuéMHIK, TEIEBU30D, 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 MuKkpockona, 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.

Habmonenue nudpakuuu, tHTEpGEpEHIIUN U TOJISIPU3aIUU 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 U3ITy4YEHUS! CBETOJMO/IAa MPU MOMOIIN AUGPAKIIUMOHHOM
PELIETKMY.

Pa3zgesn 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['panuLIBI HPUMEHMMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
VYcnoue npuurHHOCTH. (OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIECHUE JJTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

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

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

YueHnueckui SJKCIEPUMEHT, Ja00paToOpHbIe padOThI, 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 JIOKAJIM3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTaLIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
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.

PanunoaktuBHOCTh. Aubda-pacnaja. DNEKTPOHHBIH M TO3UTPOHHBIM OeTa-
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. JiaemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

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: wmarHuTHblE mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
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, ynpTpa3ByKoBass IUAarHOCTHMKa 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.
31



I'ocynapcTBeHHOE AaBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupe:xxaenne CBepajioBcKOM

obsactu «I'yOepHaTopcKkuii JInnein»

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 ucciiegoBarejbcKue 1eHCTBUSA:

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

BJaJIeTh  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,
aHalu3, CUCTEMATHU3AlMI0 M MHTEPHpPETALHI0 MHMOPMALUU PA3THYHBIX
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;

33



I'ocynapcTBeHHOE AaBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupe:xxaenne CBepajioBcKOM

obsactu «I'yOepHaTopcKkuii JInnein»

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, apryMEHTHpPOBaTh €ro, OpaTb 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), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

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
IPEIMETOB €CTECTBEHHO-HAYYHOI'O 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;

MPUBOJIUTH 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-NOMYJISIPHOM MH(OpMaALUKU, 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 PODUIIAL.

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-mu3iaydeHue 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 POpUIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMPOrpamMMbl Bcero 0;1 TPOTLHBIC pﬁaKanecmle o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypebl
Paszgea 1. HAYYHBIA METO/I IIO3HAHUSI ITPUPO/IbI
1.1 Hayunblii MeTOA O3HAHUS TPUPOIBI 6 bubmmorexa [IOK
) https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pazgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunewaruka 1 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.2 Aunampka ? https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cratuka TeEpa0TO TeNa > https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUS B MEXaHUKE 10 https-//m.edsoo.ru/fl 6b68d7
Hroro no pazueny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 bubmorexa LIOK
’ https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
32 Tepmonunamuka. TeroBble MallIMHbI 20 1 htps-//m.cdsoo.rw/fl6b68d7
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 bubmuorexa [JOK
' MepPeXOIbl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49

Pasnea 4. JIEKTPOJANHAMUKA
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bubmuoreka [JOK
4.1 dUekTputieckoe nose 24 https://m.edsoo.ru/f1 6b68d7
. . bu6mmoreka [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUI TOK 24 https://m.cdsoo.xu/fl6b68d7
bubmuoreka [JOK
4.3 ToKH B passIHHHBIX CpeAax 6 https://m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 54
Pazaen 5. DU3NYECKUN TIPAKTUKYM
. bubmuoreka [JOK
>1 PusuHeCKuit IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazueny 16
PesepBHOE Bpems 10 buGmorexa 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
padoTbI padoThbI pecypesI
Pazpnen 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
L1 Maruutsoe noze 14 https://m.edso00.ru/39859¢f1
bubmuorexa [JOK
1.2 DNeKTpOMarHuTHAsE UHIYKIHUS 13 1 hitps:/m.cdsoo.rw/39859f1
Hroro no pazueny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
bu6mmorexa [IOK
2.1 Mexanuueckue KoneOaHus 10 https://m.edsoo.ru/39859f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 hitps-//m.edsoo.ru/39859%f1
73 MexaHU4YecKHe U AJIEKTPOMArHUTHBIC 10 1 bubnnoreka [JOK
) BOJIHBI https://m.edso0o.ru/39859ef1
bu6mmoreka [JOK
24 Onmika 25 ! https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bu6mmorexa [IOK
3.1 Ocrosat CTO > https://m.edsoo.ru/39859f1
Hroro no pazneny 5
Paznen 4. KBAHTOBASA ®U3UKA
4.1 KopmyckyisipHO-BOJIHOBOM 1yainu3m 15 bubmorexa LIOK
) https://m.eds00.ru/39859¢f1
4.2 ®dusuka aToma 5 bu6mmoreka [IOK
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https://m.edsoo.ru/39859¢f1

®du3nKa aTOMHOIO SApa U HIEMEHTapHbBIX
YaCTHII

4.3

Hroro no pazaeny

5 1

25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 12 ngg;;?:;;gg}; 850ef]
Hroro no pazgeny 12
Pazzen 6. PUSHUECKHIA IPAKTUKYM
6.1 ®u3nyeckuil NpakTUKyM 16 2 14 nggg&fg&gﬁ}; 8590
Hroro no pazueny 16
Paznean 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 NPEIMETHOTO COAICPXKAaHHA 1 OMIbITa 15 1 bubnnoreka [JOK
JeSTEIbHOCTH, IPUOOPETEHHOTO MPU https://m.edsoo.ru/39859¢f1
u3yudeHnu kypeca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOEe Bpems 10 bubmorexa [IOK
https://m.edsoo.ru/39859¢f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 7 14
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YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

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.
KacesiHoBa. AkumonepHoe oomectBo «M3narensctBo «IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JISl YYUTEJIA
» Iunaxktuueckue marepuansl Ipoda Beprukans. Mapon E. A. @uzuka. 10 knacc 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. Eqnuas xouiekuus @I'UC «Mos mkona» https://m.edsoo.ru/7f41a4a6

2. Poccuiickuii 0011eo06pa3zoBaTenbHbIi mopTain - http://music.edu.ru/
3. JleTckue 25IeKTpOHHBIE KHUTY U Tipe3eHTaruu - http://viki.rdf.ru/

4. Enunas xomteknus Ludpossix OOpa3zoBarenbHbix Pecypcos. — Pexum

noctyna: http://school-collection.edu.ru
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne uudgposbie
Tema ypoka
. yp Beero KOﬁHTpO.}IbeIe HpﬁaKanecmle 0Bpa3oBATETBHbIC
padoThI padoThbI pecypeb
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnuoreka [JOK
MPUPOJIE https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METO/IbI 1 bubnnoreka IIOK
WCCIICTOBaHMS (PU3NICCKUX SIBJICHUN https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U T€OpUs B IPOLECCE [TO3HAHUS
3 npu OpBI Hab6mro egne u aicﬁe MMEHT B 1 bubmorera LIOK
PHPOJIBL. A p https://m.edsoo0.ru/34c49931
¢busnke
bu6mmoteka [IOK
4 1| bl U3MEPEHUS (PU3NUYECCKUX BEIIMINH 1
CrocoOrr nsmepe usiricc 1 https://m.edsoo.ru/ca2def03
5 AOGCOTIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH 1 bubmuotexa [JOK
U3MepeHuil PU3NYEeCKUX BETUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 bubmuoreka [JOK
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NeSITeIbHOCTH JIIOIeH
Mexannueckoe nBuxeHue. Cucrema oTcyera.
7 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUIKEHUS 1 buGmnorexa LIOK
' https://m.edsoo.ru/e9a52{02
[Ipsimast u 0OpaTHas 3a1a91 MEXaHUKH
Pangunyc-BekTop MatepraibHON TOYKH, €T0
] IIPOEKLUU HAa OCU KoopauHaT. Tpaekropus. 1 bu6mmoreka [JOK
[Tepememenue. Cxkopocts. X mpoeknuum Ha https://m.edsoo.ru/30a108a5
OCH KOOpAMHAT
9 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE. 1 bubnunorexa [IOK

I'paduueckoe onrcanne paBHOMEPHOTO

https://m.edsoo.ru/89ba7190
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HpHMOJII/IHef/'IHOI‘O JBHXCHUA

Ciio)eHne nepeMeneHnil 1 CKOPOCTEH.

bu6nuoreka [IOK

10 Pemrenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxenre. MrooBeHHas
11 CK(? OCTh 3?01(0 J;[Hne [IpsimonuueitHOe bubmorexa LIOK
p ) P P https://m.edsoo.ru/a99549a7
JIBUYKEHUE C TOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onrcanne MPsIMOIMHEHHOTO bubnuoreka [JOK
12
JIBUKEHUS C OCTOSIHHBIM YCKOPEHUEM https://m.edso00.ru/b7560bbf
CBoboaHoe najzieHne. Y cCKopeHrue cCBOOOIHOTO
13 mna, eHIfSI 3aBI/I§I/IMOCTI> KOOp WHAT, CKO HOCTI/I bubmnorexa LIOK
o ’ PA ’ P ’ https://m.edsoo.ru/f738109¢
YCKOpPEHUS OT BPEMEHH U UX rpadpuxu
14 JIBu>keHue Tena, OpOIIeHHOTO MO/ YIJIOM K bubmuorexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunerinoe npmxenue. [[BuxeHue mo bu6mmoteka [IOK
15 .
OKPYKHOCTH. YTJIOBas U JUHEWHAsA CKOPOCTb. https://m.edsoo.ru/33196fbe
[Tepuon u wactora. LleHTpocTpemMuTeNbHOE U bubnmnoreka [JOK
16
IIOJIHOE YCKOPEHUE https://m.edsoo.ru/1242{32¢
17 CraproBasi [uarHoctuueckasi pabora bubmaorexa LIOK
P A p https://m.edsoo.ru/5a9e4a64
IIepBeb1it 3ak0oH HproTona. MHEpIManbHbIe
18 cucremsl orcuéra. [IpuHIun bubmuotexa [JOK
OTHOCHUTENbHOCTH ['anunes. HennepunaibHsie https://m.edsoo.ru/141d3837
CHUCTEMBI OTCUETA
19 Cuna. PaBHoelcTByIO1IAsA cuia. Bropoit bubnuotexa [JOK
3akoH Herotona. Macca https://m.edsoo.ru/57dba505
Bzaumopeiicteue ten. Tperunii 3akoH
20 Herorona.llpuHuyn cynepnosunuu cui. bu6mmoreka [JOK
Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB https://m.edsoo.ru/bdf997{b
Hprotona
Bbubnunorexa LIOK
21 3aKOH BCEMUPHOTO TATOTEHUSI.

https://m.edsoo.ru/9aba2b0a
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DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U
WHEPTHOM MaccChl

Cuta TSXKECTH U YCKOPEHUE CBOOOJHOTO

bu6nmoreka [IOK

22 I1aJICHUSA https://m.eds00.1u/22757f26
BIDKEHUE HEOCCHBIX Tel M UX
23 ECKyCCTBeHHHx cryTHUKOB. [lepBas buGmnorexa LIOK
) https://m.edsoo.ru/1 1abfa0a
KOCMMUECKasi CKOpocThb. 3akoHbl Kerepa
bubmuorexa [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https-//m.cdsoo ru/0ac2ed84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bubnuorexa [HOK
25 JIBIOKEHUE B )KUIKOCTHU U I'a3e C Y4ETOM CHIIBI https://m.edsoo.ru/1fa86499
COIIPOTUBIICHUS CPEBI https://m.edsoo.ru/2cb29676
2% JaBnenue. I'napocratnyeckoe JaBieHUE. bubnuoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AbcomoTHO TBepaoe Teno. [locrynaTensHoe u bubmorexa LIOK
27 BpauaTeNnbHOE II)SI/I)KGHI/IC :FBC gro Tena bubmmorexa LTOK
patll A pA https://m.edsoo.ru/2b95d57¢
8 MOMEHT CUJIBI OTHOCUTENIBHO OCH BPAILlCHUS. bubmuorexa [JOK
[Tirewo cuibl https://m.edso00.ru/653d3459
CrnoxxeHue CHI, TPIIOKEHHBIX K TBEPIOMY
teny. LlenTp TskecTu Tena. YcunoBus bubnmnorexka HOK
29
paBHOBECHS TBEPAOTO Tena. Bubt https://m.edsoo.ru/9aa79a7d
paBHOBeECHsI
bu6nuoreka [IOK
30 Pemenne sanaq https://m.edsoo.ru/dc1caac0
but6mmoreka [IOK
31 Pemenne sazas https://m.edsoo.ru/9f5a574c
NmMmnynbsc MaTeprallbHONW TOUKHU, CUCTEMBI
3 MaTepuaibHBIX Touek. LleHTp Macc cuctemsl bubnmoreka [JOK

MaTepI/IaJIBHBIX TOYCK. TeopeMa O IBUXKCHUHN
IIEHTPa Macc

https://m.edso0.ru/4bb8294b
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I/IMHy.HBC CHJIbI 1 USMCHCHUC NMITYJIbCA TCJIA.

33 3aK0H cOXpaHEHU UMIVYibca. PeakTUBHOE Bubmnorexa HOK
P Y ) https://m.edsoo.ru/13f0a221
NBIDKEHUE
MoMeHT UMITyJIbca MaTeEPUATILHON TOUKH.
34 I1 GI[CTaBJIeH}I/IIe 0 COX a}I:eHI/m MOMEHTA Bubmnorexa HOK
p P https://m.edsoo.ru/d6532eb9
HMMIYJIbCa B IEHTPAJIbHBIX MOJISX
35 Pemenue 3amau Bubmmoreka LHOK
A https://m.edso00.ru/f7706d63
Pabora criiel Ha MaJIOM ¥ Ha KOHEYHOM
36 nepemenieHuu. ['paduyueckoe mpeacTaBIeHue bubnnorexa LIOK
’ https://m.eds00.ru/913974¢7
paboThI CHITbl. MOIITHOCTD CHJTBI
Kunernueckas sueprus. Teopema 00
37 U3MEHEHUHU KI/IHCTI/EICCKOﬁ 3II{)e TUn bubnnorexa LIOK
o P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUKU
ITorennnanpHble U HEMTOTEHIINAIBHBIE CUIIbL.
38 IlorennuanpHas sHeprusa. Bropas Bubmioreia HOK
p ) p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMuyecKkas CKopocTh. CBs3b
39 paboThI HEMOTEHIMATIBHBIX CHJI C U3MEHEHUEM bubnmnorexka HOK
MEXaHUYECKOI SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKON IHEPTrUn
Viupyrue v Heynpyrue CTOJIKHOBEHUS.
40 Y% ngHeHHe Bey Hp};IJ'II/I JIST UieaIbHOMU Bubmnorexa HOK
p PHY o a https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
A1 Pemenue mo Teme "3akoHbI COXpaHEHUS B bubnmoreka [JOK
MmexaHuke" https://m.edsoo.ru/474e7cda
Pa3Butue npeacraBiIeHUl 0 IIPUPOJE
el PHbOA Bubnnorexa [IOK
42 Term1oThl. OcHOBHEIE TTookeHnsa MKT.
https://m.edsoo.ru/b0a4445f
Juddyzus. BpoyHoBckoe ABHKEHHE
43 CrtpoeHue 1a3000pa3HbIX, KHUIKHX U TBEPIBIX bu6muoreka [JOK

TeJl. XapaKkTep ABMKECHUS U B3aUMOICCTBUS

https://m.edsoo.ru/c44d02e2
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JacCcTull BEIICCTBa

Macca u pazMepsl MOJIEKYJ (aTOMOB).

44 KonnuectBo Bemectna. IlocTosnnas Bubmnorexa HOK
' https://m.edsoo.ru/c5b72ab7
ABorajzipo
45 Temneparypa. TemoBoe paBHoBecue. [lkana bubnmoreka [JOK
enbcus https://m.eds00.ru/0070d493
bubnnoreka IIOK
46 Peruenne sanas https://m.edsoo.ru/1531abas
. bubmuorexa [JOK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bubnmnoreka HOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
bubmuorexa [JOK
49 AbcomroTHas Temreparypa. 3akoH JlanproHa https-/m.cdsoo.ru/1402d 1 f
50 M3omponeccsl B uAcaIbHOM rase ¢ bubmuoreka [JOK
TOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
51 I'paduueckoe npescTaBiIeHHEe N30MPOLIECCOB: bubnmnorexka HOK
M30TEepMa, U30X0pa, n300apa https://m.edsoo.ru/1344327b
bu6mmoteka [IOK
52 OcrosHoe ypasherue MKT https://m.edso0o0.ru/c8094721
bu6nuoreka [IOK
>3 Pemenme sanad https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHO TemmepaTypbl
54 TEPMOIIMHAMUECKOH CHCTEMBI CO CpeiHeit https-/m.cdsoo.ru/c38af875
KMHETUYECKOM 3Hepruei NocTynaTeabHOro
TEIUIOBOTO JABUKEHUS €€ YaCTHI]
55 O06o011eHre 1 cucTeMaTu3alys 3HaHuH 10 bu6mmoreka [JOK
teme "OcHoBel MKT" https://m.edsoo.ru/09d12£d8
but6mmoreka [IOK
56 Jlnaraoctuueckasi KOHTpoJsibHas paboTa Nel https://m.edsoo.ru/1 3adads9
57 TepMoanHaMu4ecKkasi cucTeMma. 3ajlanue but6mmoreka [IOK
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BHEIIHUX ycsioBUH U1 T/ cucreMsl.
BHemnue ¥ BHyTpeHHHE IIapaMeETPBI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hadajio TCpMOJUHaMUKH.

58 Camonpown3sBoiibHas penakcanus T[] cuctemsr bubmiorexa LJOK
p P https://m.edsoo.ru/8ec51210
K TEILIOBOMY PaBHOBECHIO
59 Moaens ujieaibHOrO Ta3a B TEPMOJMHAMUKE. bubnnoreka IIOK
VYcioBHUs TPUMEHUMOCTH 3TOM MOAEIHN https://m.eds00.ru/29355001
60 VYpaBuenue Menneneena-Kianelipona u bubnmnoreka HOK
BBIpA)KEHHE /I BHYTPEHHEH SHEPTruu https://m.edsoo.ru/bal 178d0
Bripaxkenue a1 BHyTpEHHEN SHEPTrUn
61 OJTHOQTOMHOTO HJICaJIbHOTO Ta3a. bubmmorexa [JOK
KBazucrarnueckue u HecTaTHUECKUE https://m.edsoo.ru/acScacl5
MPOIIECCHI
DneMeHTapHasi paboTa B TEpMOJIMHAMHUKE.
62 BBI‘{I/ICJ'ICHI;IC ap60TbI o r Ie)ubnjll( rpotecca bubmorexa LOK
p p ¥y Hpon https://m.edsoo.ru/741d5738
Ha pV-nuarpamme
Tennonepenaua kak crnocod U3MEHEHUS
63 BH eHII{)eléll sHepruu T]] cuctems 6e3 bubmorexa LOK
yTp p https://m.edsoo.ru/3d734561
COBEpIIEHHS PabOTHI
64 KonBeknus, TEmIonpoBOJHOCTb, U3Ty4YCHUE bubmnorexa LIOK
T, POBOA ’ y https://m.edsoo.ru/157b54cd
KomnuectBo Tenmnorsl. TemmoéMKoCTh Tena.
65 VY enbHas U MOJISIpHAs TEIUIOEMKOCTH bubnuotexa [JOK
BEIIECTBA. Y IeTbHAS TEIJI0Ta CTOPaAHUS https://m.edsoo.ru/7ba67355
TOIUIMBA
66 Pacuér xonnyecTBa TEIIOTHI IPU bubnuotexa [JOK
TEIJIonepe1aue https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 amuabaTHOM mporiecce. [lepBrrii bubmauoteka [JOK
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3aKOH TCPMOJUHAMHUKN

https://m.edsoo.ru/d8098824

KomngecTBO TENIOTH B pa60Ta KaK MCpPbI

bu6nuoreka [IOK

68 M3MEeHeHUs BHyTpeHHel sHepruun T/1 cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TEpMOAUHAMUKH IS
69 aBI—II)OBeCHBIX u HI; a]I:HOBeCHBIXHH OIIECCOB Bubmmoreka HOK
P P pot ’ https://m.edsoo.ru/c6f4f464
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB
. bubnnoreka IIOK
70 [Tpuniune geiicTBus TermaoBbix MamuH. KIT/ https://m.edsoo.ru/2¢945513
bubmuorexa [JOK
71 MakcumansHoe 3nauenue KII. [Hukn Kapuo https://m.edsoo.r/fe3857b9
bubmuorexa [JOK
72 Pemenne sanay https://m.edsoo.ru/b3efal 8b
ODKOIOTrHYeCKHUE aCIIEKTHI UCII0Ib30BAHUS
73 TeIJIOBBIX ABUrareicii. TemioBoe Bubmioreka HOK
& e https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
bu6mmoteka [IOK
74 Pemenne 3anay https://m.edsoo.ru/c8c70432
75 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110 bubmuotexa [JOK
teMe "TepmoauHamuka. TennoBble MalInHbL" https://m.eds00.ru/28d62b3f
76 KonTponbhas pabota no teme bubnmnorexka HOK
"TepmoanHamuka. TenaoBsle MAIIUHBI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHSL.
77 I/Icﬁa eII{)I/Ie 1 KUIIEHUE SJII,Z[CJIBII-IIaSI TEIUIOTa Bubmnorexa HOK
p ’ https://m.edso0o.ru/6f8¢6777
mapooOpa3oBaHus
Haceimennsie 1 HEHACHITIICHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTE IIJIOTHOCTH U
aBJIEHHUS HACBLIIIEHHOrO mapa oOT
A Hl P N bubmuorexa [JOK
78 TEeMIIEPaTyphl, UX HE3aBUCUMOCTH OT 00bEMa

HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
JKUIKOCTH

https://m.edsoo.ru/f5¢17d02
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79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnmoreka [JOK
OTHOCHUTEJIbHAS BJIAKHOCTD https://m.edsoo.ru/30ebbb79
bu6nuoreka [IOK
80 Pemenne sanas https://m.edsoo.ru/18e¢95ff3
Trépnoe Teno. Kpucramnnieckue
81 alxliopg)HHTe JTIeJIa IX/IHITI3O¥H:HH$II/ICBZI>'ICTB Bubmrorexa IIOK
p ' P https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
32 [ImaBnenue u Kpucramum3auus. Y genbHas bubnuorexa [HOK
TerioTa miasieHus. CyOaumanus https://m.edsoo.ru/6ee91e9f
eopma épnoro tena. PactsokeHue
83 g}KS)TI/E)eM (;I I/E/II/IEBNI[)(I)I FJ'ILTI'gHFa HT ﬂ;K e}JIII/I ! Bubmiorexa LIOK
- ABUE, OMY - pe https://m.edsoo.ru/dalaab10
ynpyrux aeopmanuii
TemnoBoe pac 9317( ocTei
84 TB'eI'I y L]iX TI;J'I IXII/{?a HI\I:IIOI;II(/II;If/[KTerTJIEBP}I,IX Bubmaorexa LIOK
P N P https://m.edsoo.ru/7basedf2
KoJIcOaHMI YacTHI] BEICCTBA
35 [IpeoOpa3oBanue sHEPrUM B Pa3z0oBbIX bubmuoreka [JOK
rnepexonax https://m.eds00.ru/97a0672f
bu6nuoreka [IOK
86 YpaBHEeHHE TEMI0BOro O6amaHca hitps-//m.cdsoo.xuw/abl 5211
bu6mmoteka [IOK
87 Pemerue sanau https://m.edsoo.ru/8ab7f40d
I1 .K
o | pstmanemos oeme Komanp Busorea 101
) A p https://m.edsoo.ru/b42{1{97
MOBEPXHOCTHIO kuakoctu. Popmyna Jlamnaca
O0o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA buGmnorexa LIOK
" ' https://m.eds00.ru/0b52575¢
@da3oBbIe NEPEXOb
90 Pemrenue 3anau no teme "ArperatHbie bubnuotexa [JOK
cocTosiHus BeniecTBa. Da3zoBbie nmepexoanl" https://m.edsoo.ru/7dc2a739
91 DJIeKTpu3anus Tell U €€ MPOsBICHUS. bu6muoreka [JOK

DnekTpuyeckui 3apsia. /[Ba Buaa

https://m.edsoo.ru/1aff445f
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ANeKTpUYecKuX 3apsaaoB. [IpoBogHuKHY,
JOURJIEKTPUKHU U [TOJTYTIPOBOJAHUKH

9 DNeMEeHTapHBIN JIEKTPUYECKUM 3apsia. 3aKoH bubnnoreka HOK
COXPaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/f49afd24

93 Bzaumopeiictue 3apsaioB. ToueuHbie 3apsiibl. bubmuorexa [JOK
3akon Kynona https://m.edso0o.ru/445b7746

bubnnoreka IIOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19bc
DnekTpuyeckoe noje. Ero neiictBue Ha bu6mmoteka [IOK

95
DJIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTD 3JIEKTPUUECKOTO MOJIS.

96 [IpoGubIii 3apsiy. JInHNYM HaPsHKEHHOCTH bubnmnoreka HOK
anekTpuyeckoro nosst. OQHOPOHOE https://m.edsoo.ru/3dac6957
AIEKTPUYECKOE MOJIe

97 [ToTeH1ManbHOCTh JIEKTPOCTATUIECKOTO bubnmnoreka [JOK
110J1s1. Pa3HOCTh MOTEHIIMATIOB U HAIIPSKEHUE https://m.edso00.ru/80021447
IT

y | Lo ey Bumorra 10K

P ' H https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MOJIsS

99 CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTH bubmuotexa [JOK
MOTEHINAIOB JIJIS JIEKTPOCTATHYECKOTO OIS https://m.edsoo.ru/df7a6838

100 [TpuHIMI cyneprno3uuu 3IeKTPUUECKUX bubmmoreka [JOK
oJieu https://m.edsoo.ru/Ocfeda6e

bu6nuoreka [IOK

101 Peenne sanas https://m.edso00.ru/5a582263

102 [Tone Toueunoro 3apsina. [Tone paBHOMEpHO bubnmoreka [JOK
3apsHKEHHOU chepbl https://m.edso00.ru/b297b5c3
I1 0Bbé

0Jle PABHOMEPHO 3apKEHHOrO 110 06bEMY BuGmiorexa [IOK
103 mapa. [Tone paBHOMepHO 3apsiKEHHOU

OECKOHEYHOM IIJIOCKOCTH

https://m.edsoo.ru/f7a665¢ee
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104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. bubmmoreka [IOK
VYciioBre paBHOBECHS 3apsiiOB https://m.edsoo.ru/32405¢eab
105 JIMDIIEKTPUKHU U IIOJIyIIPOBOJHUKH B bubnmoreka [JOK
3IIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
bu6nmmoreka [IOK
106 JlmarHocTuyeckasi KOHTpoJibHas paboTa Ne2 https-//m.cdsoo.rw/845b4£73
Konnencarop. D51eKTpoEMKOCTD
KOHJIEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO bubnuorexa [HOK
107
KoHzaeHcaropa .JlapamienbHoe coennHeHne https://m.edsoo.ru/d11e8ce?
KOHJICHCAaTOPOB
108 IlocaenoBaTenbHOE COeIUHECHUE bubnnoreka IIOK
KOHJICHCAaTOPOB https://m.edso00.ru/1€992920
109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa bubmmorera LTOK
p p A p https://m.edsoo.ru/73a34f18
bu6nuoreka [IOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edso00.ru/27434040
111 JIBu>keHMe 3apsSKEHHON YaCTHUIIbI B bubmuoreka [JOK
OJIHOPOIHOM JJIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemntenue 3agau
13 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110 bubnmnoreka [JOK
Teme "DnekTpudeckoe mnoie" https://m.eds00.ru/5752603f
" " bu6nuoreka [IOK
114 Pemenue o teme "OnexkTpruyueckoe moiie https://m.edsoo.ru/cefe90e9
C ! i .Y
B 10K
ym https://m.edsoo0.ru/233311b5
AIEKTPUUYECKOTO TOKA
but6mmoreka [IOK
116 Hcrounuku Toka. Hanpskenne nu 3/1C https://m.edsoo.ru/0839al 15
117 3akoH OMa Jy1sl y4acTKa Lenu. Bbubnunorexa LIOK

QHGKTpI/I‘-IeCKOe COIIPOTUBJICHUC

https://m.edsoo.ru/f14251e
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3aBUCHMOCTD COIIPOTUBJICHHUA OAHOPOJAHOTO

bu6nuoreka [IOK

118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOIIa N https://m.cdsoo.ru/95fedfs 1
MONEPEYHOr0 CEYCHUS
119 VY ienpHO€E CONPOTUBIICHUE BEILIECTBA. Bbu6nuoreka [IOK
Pemrenue 3anau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapAJLIEIBHOE, bu6nmmoreka [IOK
CMENIAHHOE COEJIMHEHHUE TPOBOTHUKOB https://m.edsoo.ru/236f7¢07
121 Pacu€r pa3BeTBIEHHBIX JIEKTPUUECKUX bubnuotexa [HOK
neneii. [lpasuna Kupxroga https://m.edsoo.ru/1794cf37
bubmnoreka IIOK
122 Pemenme sana- https://m.eds00.ru/3881b469
123 PaGora snektpudeckoro Toka. 3akoH J[>koys bubmuorexa [HOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bu6mmoteka [IOK
124 Pemerue sanau https://m.eds00.ru/6761bf0Of
125 MOIIHOCTB 2IEKTPUYECKOr0 TOKA. TeruioBas bubnmnorexka [JOK
MOIIIHOCTb, BEIAEIAEMas Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubmmoreka [IOK
126 Pemerue sanau https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEE CONPOTUBIICHHE bubmuotexa [JOK
UCTOYHUKA TOKA https://m.edsoo.ru/72d453af
18 3akon OMa 1St TOJTHOM (3aMKHYTOH ) bubnmoreka [JOK
AJIEKTPUYECKOM LIETH https://m.edsoo.ru/221{40tb
bu6nuoreka [IOK
129 Pemenme saznad https://m.eds00.ru/3580b679
but6mmoreka [IOK
130 MorHoCTE HCTOUHHKA TOKA https://m.edsoo.ru/a0ae51d8
bu6nuoreka [IOK
131 Koporkoe sambikaime https://m.eds00.ru/546£5632
132 Konznencarop B Lienu nocTOSIHHOIO TOKa buGmiorexa [JOK

https://m.edso00.ru/3536813¢
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133 Pemenue 3agau Bubmiorexa LJOK
A https://m.edsoo.ru/4410cef0
134 Pemenne 3amau mo teme "IlocTOSTHHBIHM bu6nuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau o teme "IlocToOSSHHBIN Bbu6nuoreka [IOK
AJIEKTPUYECKUMA TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIN bubmuorexa [JOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110 bubnnoreka IIOK
teMe "[locTosHHBIN 2neKTpuyecKuii ToK" https://m.edsoo.ru/bfd7a050
138 Pemenune o Teme "IlocTossHHBIN bubmuorexa [JOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
6)
np | St oo, purr Busorea 10K
HI ’ P ) https://m.edsoo.ru/da794295
CBepXIpoBOJIMMOCTh
DNEeKTPUUECKU TOK B paCTBOpaxX M paciiaBax
140 IJIEKT pOJ'II/ITOB 3aKOHI>f) (OF:} apeﬂ ng bubmorexa LIOK
P ' pajei 1 https://m.edso0.1u/4b423491
3JEKTPOJIn3a
. bu6nuoreka [IOK
141 DneKkTpruyeckuil Tok B razax. [1mazma https://m.edsoo.ru/92d92£76
142 DNeKTpUYECKH TOK B Bakyyme. BakyyMHbIe bubnmnoreka [JOK
prOOpPbI https://m.edsoo.ru/2E+160
143 Bcepoccuiickas npoBepouHas pabota bubmmoreka [JOK
/DNeKTpuYecKuil TOK B MOJYIPOBOJIHUKAX https://m.edsoo.ru/ab61c660
144 Bcepoccuiickas npoBepouHas pabota bu6mmoreka [JOK
/TloyIpOBOTHUKOBBIE TTPHOOPHI https://m.edso00.ru/83622200
Pu3nYeCcKUil IPAKTUKYM IO TEME
"N3mepeHue CUITbl TOKA U HATIPSKSHHUS B
P P but6mmoreka [IOK
145 LIETH TTOCTOSTHHOT'O TOKa MPU TOMOIIA

aHAJIOTOBBIX M HU(POBBIX U3MEPUTEIBHBIX
puOopoB" win "3HaKOMCTBO ¢ IUPPOBOH

https://m.edsoo.ru/5643ea56
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nabopatopueii o ¢pusuke. [Ipumeps
U3MepeHus GU3NUECKUX BEIUUYUH NIPU
IIOMOLIY KOMIIbIOTEPHBIX AATYUKOB"

146

147

®u3nyecKuil mpakTUKyM 1o teme "M3ydenue
HEPAaBHOMEPHOTO JIBUKEHUS C 1EJIbIO
ONpe/ieJICHUsI MTHOBEHHOM CKopocTH"

Ou3nyeckuil MPakTUKyM IO TeMe
"N3mepenue yCKOpeHUs TP NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBM>KEHUU IO HAKJIOHHON
wiockoctu" wiu "Hccnenopanue
3aBHCHMOCTH IYTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM JIBH>KCHHH"

Bbu6nuoreka [IOK
https://m.edsoo.ru/f6292f5f

bubnnoreka IIOK
https://m.edsoo0.ru/6960b6ef

148

149

@uU3NYECKUN IPAKTUKYM 110 TEME
"M3MepeHune yckopeHHsi CBOOOIHOTO
nafgenus” win "M3yuenue nBUKEHUS Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

dusnyeckuil npakTukyM 1o teme "M3yuenue
JBUKEHMSI TeJla 110 OKPY>KHOCTH C
ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO" HIIH
"UccnenoBanne 3aBUCUMOCTH TIEpUOA
o0palleHnss KOHUYECKOro MasTHUKA OT ero
rapameTpoB"

bubmnoreka IIOK
https://m.edsoo.ru/d1ea2402

bu6mmoteka [IOK
https://m.edsoo.ru/bef53514

150

Pu3nYeCcKUil IPAKTUKYM IO TEME
"N3mepenne paBHOAECHCTBYIOLIEHN CUIIBI TPU
JBUKEHUH OpyCcKa MO0 HaKJIOHHOM TIOCKOCTH"
nnu "IIpoBepka rHIoTe3sl 0 HE3aBUCUMOCTH
BpPEMEHHU JIBIKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 3aJIaHHOE PacCTOSTHUE OT €T0
Maccel”

but6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

@u3NYECKU IPAKTUKYM 110 TEME
"MccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,

but6mmoreka [IOK
https://m.edsoo.ru/b55b81al
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BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmarun” wim "M3ydenune
JIBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MIePEKUHYTOH uepe3 IErKui 010K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue kodddumreHTa TpeHus mno
BEJIMYMHE yTIIOBOTO KOAPHIeHTa
3apucumocTtd Frp(N)" mnu "UccnenoBanue bubnuorexa [HOK
IBIDKEHUS OpyCKa M0 HAKIIOHHOM IIOCKOCTH C https://m.edsoo.ru/b83b1607
MePEeMEHHBIM K03(pPUIIEeHTOM TpeHus" uin
"U3yueHue NBUKEHUS Tpy3a Ha BaLy C
TpeHueM"

152

du3nuecKuil MPakTUKYM 110 TEMe
"UccnenoBanue yciaoBUi paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALLCHUS "
153 win "KoHCTpyrpoBaHue KPOHIITEHHOB U 1 1
pacuér cwi ynpyroctu" win "H3yuenune
YCTOWYMBOCTHU TBEPIOTO TEJA, UMEIOILIETO
IJI01a] b OTIOpHI"

bu6nuoreka [IOK
https://m.edsoo.ru/4a04{4{7

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue ummysbca Tena o TOpMO3HOMY
nyta" win "M3mepeHne cuibl TSI, CKOPOCTH
MOJIETH 3JIEKTPOMOOUIISE M MOUTHOCTHU CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHMSI UMITyJIbCA bu6mmoreka [JOK

TeJla ¢ UMITYJIbCOM CUJIBI" WUJTH https://m.edso0o.ru/856fb28e
"HccenenoBanne coxpaHEHUs UMITyJIbCca IIPU
yIpyrom B3aumojiericteun" ninm "M3mepenue
KMHETUYECKOW SHEPIuu Tejla [0 TOPMO3HOMY
nytu"

154

®u3nyecKuil mpakTUKyM 1o teme "M3ydenue
155 M30TEPMUYECKOrO Mpoiiecca (PEKOMEHI0BaHO 1 1
WCIIOIb30BaHue udpoBoi JabopaTopun)"

but6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

63


https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

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

unu "M3ydenre n30XopHOro npoiecca’ uiu
3ydeHue U300apHOTO mporiecca’ Hiu

"N3yuenue n3od ecca"

"[IpoBepka ypaBHEHUs cocTOSIHUSA"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue yaenbHON TeNI0EMKOCTH" U
"HccnenoBanue npolecca OCTbIBaHUS
BemecTBa" uinn "MccnenoBanue agnadaTHOTO bubmuorexa [JOK
npouecca" unm "M3ydyeHne B3auMoCBs3U https://m.edsoo.ru/2f2faa61
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPbI KUTICHUS
JKUIKocTen"

156

duznyeckuil npakTukyM no teme "M3yuenue
3aKOHOMEPHOCTEH UCIIapeHUsl )KUIKOCTEH"
win "HM3MepeHue yaeapHOM TerIoThl
I1aBiieHus baa" wim "M3ydyeHue cBONCTB bubnmnorexka [JOK
HaChIIeHHBIX TapoB" win "M3mepenue https://m.edsoo.ru/6bla23b5
a0COJIOTHON BIIaKHOCTH BO3/yXa U OLIEHKA
Macchl apoB B nomenieHun". M3mepenue
KO3 pHIIMEHTa TOBEPXHOCTHOIO HATSHKEHUS

157

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmroienue npeBparieHust SJHepruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPIHIO
n3MydeHus ceeroaunona’ wim "M3yuenue
158 MPOTEKaHUs TOKa B LEIH, COAEpKALIEN 1 1
KoHAeHcaTop" win "Pacnpenenenne pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUN
KOHJIEHCaTOpoB"

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

Pu3NYECKU MPAKTUKYM 110 TEME
"NccaenqoBaHye CMEIIaHHOTO COEIUHEHUS but6mmoreka [IOK

pesucropoB” nnu "HM3MepeHue yaeapHOro https://m.edsoo0.ru/2b179d98
CONPOTHUBJICHHS TPOBOJHUKOB" HIIH

159
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"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HaIPsDKEHUS JIS JIAMIThl HAaKaJIMBaHUs "
@uU3NYECKUN IPAKTUKYM 110 TEME

"Habmronenue anexrponusa" uinm "M3mepenue
3aps/ia OJHOBAJIEHTHOT'O MOHA" WIIK

160 "HccnenqoBanne 3aBUECHMOCTH COIPOTHUBIICHHUS bubmuorexa LLOK
,I,) https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WIH
"CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU
nuona"
PesepBubiil ypok. O0001IeHNE U
161 CHCTEMaTHSZSHﬂ 3HaHI/II;IH 10 TEME bubmuorexa LIOK
" " https://m.edsoo.ru/ed017d93
Kunemartuka
bubnnoreka IIOK
162 Jlnarnoctuueckas KOHTposibHas pabota Ne3 hitps://m.cdsoo.ru/3149956b
PesepBHrIil ypok. O000IIEHHE U
163 CI/ICTI;MaTI/IBZIIl)I/ISI 3HaH1/H‘/I'1u o TeMe "CraTuka brbmiorexa [IOK
" https://m.edsoo.ru/0f9752ac
TBEPJIOTO Tena
PesepsHrIil ypok. O000IIEHHE U
164 CI/ICTI;MaTI/ISZIIl)I/ISI 3HaH1/H‘/I'1u o TeMe "3aKOHBI bubmuorexa LIOK
" https://m.edsoo.ru/6¢0df9cc
COXpaHEHUsl B MEXaHUKE
PesepBHrIil ypok. O000IIEHHE U
165 CI/ICTEM&TI/ISZPI/ISI 3HaHPII>I:IH o Teme "OCHOBBI bubmuorexa LIOK
1 o " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKMHETHYECKON TEOpUH
PesepBHrlil ypok. O000IIEHHE U
166 CI/ICTIe)MaTI/ISE}:pI/ISI 3HaHPII>I:Iu 110 TEME bubmuorexa LIOK
" 1 " https://m.edsoo.ru/Obcc77¢l
TepmonuHamuka. TernoBble MalTMHBI
PesepBubIil ypok. O6001meHNE 1
167 CHCTEMATHU3allMs 3HAHUM 110 TEME but6mmoreka [IOK
"ArperaTHble cocTosiHUS BemiecTBa. da3oBbie https://m.edsoo.ru/59ca5c91
nepexonpl"”
168 PesepBHbIil ypok. O000IICHHE 1 bubmuoreka [JOK
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cucTeMaTu3alus 3HaHU 10 TeMe https://m.edsoo.ru/f2381c0c
"Dnexkrpuueckoe nose"
PesepBHelil ypok. O600mIeHHE 1
N bubmuorexa [JOK
169 cUcTeEMaTH3allMs 3HAaHUI IO TEME 1
" o N " https://m.edsoo.ru/3cae6dal
[TocTOsTHHBIN 3JIEKTPUUECKUI TOK
P i . 06006
170 cxizigf;ﬁﬁg; 3Ha1§)pn;1u EEP;ZI\I:[Ie "Toku B 1 bubmuorexa LIOK
" https://m.edsoo.ru/cc7681d4
pa3IMYHBIX cpeaax
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 7 16
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11 KJIACC
KoanuyecTBO Yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3yYeHHS  0GPA30BATEJIBLHbIE
padoThI padoTbI pecypee
BzaumoneiicTBue mocro a 0
1 15818 H(?fsoﬂ HPII/IKT(])S];/I c ITIOK(T)M;H;\I/};);XT;I;ZT ’ 1 bubmorexa [TOK
POBOJ - https://m.edsoo.ru/487a8593
nosie. ['unoresa Ammepa
BexTop ma ol I
> cynepmosmum varmmx nove, 1 BuGaworerca LIOK
ynep 1 o : https://m.edsoo.ru/4clabccb
JluHMM MarHUTHON MHAYKIIMH
3 MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM. 1 bubnnorexa [HOK
OnbIT OpcTena https://m.edsoo.ru/d35d5262
4 Cunta Amrepa, e€ HapaBjJIeHHE H MOIYJIb 1 bubmoreka [IOK
pa, p Ay https://m.edsoo.ru/26d9c¢5ba
bu6mmoreka [IOK
S Pewenne 3ana4 1 https://m.edsoo.ru/a37a0c21
6 ITpumenenne 3akoHa Amnepa. 1 bubnnorexka [JOK
DNeKTpoUu3MepuUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBlIEHUE
7 Mf)IJI b IE[BI:EKCHI/I: 3:1I pm]:(EHI:IP;ﬁH 1 bubmorera [JOK
AYJIb. p https://m.edsoo.ru/c97afaal
YACTHUIIbI B OJTHOPOJTHOM MarHMUTHOM T10JI€
bu6mmorexa [IOK
8 Pemenne sana« I https://m.eds00.ru/504¢98¢7
bubmuorexa [JOK
9 Pabora cuit Jlopenua 1 https://m.edsoo.ru/d518be4b
bu6mmorexa [IOK
10 Pemerme saxad 1 https:/m.eds00.ru/93617bd9
1 MarunurtHoe 1oJ€e B BEIlIeCTBE. 1 bu6mmorexa [IOK

@eppoMarHeTUKy, napa- U JMaMarHeTHKA
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12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnmoreka [JOK
[Ipumenenue peppoMarHeTUKOB https://m.eds00.ru/0b58190a
13 Pemenue 3agau mo reme "MarautHoe bubmuorexa [JOK
mmose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amau mo teme "MarautHoe bubmuoreka [JOK
mose" https://m.edsoo.ru/41c4ae8a
15 SIBrIeHnE ANEKTPOMArHUTHON UHIYKIUU. bub6nuoreka [IOK
IToTok BeKTOpa MArHUTHON MHIYKIIMH https://m.edsoo.ru/b3efalcl
bubmuoreka [JOK
16 SAC muayxIpM https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON UHAYKITMH bubnnoreka [JOK
®apanes https://m.edsoo.ru/a6dec188
18 CraproBasi AHarHOCTHYECKas paboTa Bubmioreka [JOK
https://m.edsoo.ru/15abe140
15 | mobmommmt, Brixptoes anemmprrccroc buGworexa LIOK
p A ’ p p https://m.edso00.ru/0235cc02
nosie. Tokn Pyko
bu6mmoreka [IOK
20 Pemenne sanad https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 1lpasuno Jlerma https://m.edsoo.ru/bbc22726
4| . K
22 I/II—II{ Ilyli(’:;;:(?g:; B aeTriII/IIH rI[((E)lCTO;IHHoro Bubmzorexa LIOK
Ay It https://m.edsoo.ru/621eae9d
TOKa
73 SBnenne camonnaykimu. J/C bubmuorexa [JOK
CaMOMHIYKLIMU https://m.edsoo.ru/7ee60cal
24 OHeprus MarHUTHOT'O TOJIS KaTyIIKH C bubnnorexka [JOK
TOKOM. DJIEKTPOMArHMTHOE 10JIE https://m.edsoo.ru/b3cOadll
25 Pemenne 3amau Brbmrorexa [IOK

https://m.edsoo0.ru/8869d2b
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O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

bubmuoreka [JOK

26 1o TeMe "DiekTpoauHaMuKa" https://m.edsoo.ru/76484025
27 Pemrenne o teme "DnexkTpoanHaMuka” Enbmiorexa IOK
PoA https://m.edso00.ru/8ae09b98
73 KonebarenpHas cuctema. CBOOOIHBIC bubmuorexa [JOK
KoJjeOanus. ['apMoHUYEecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe 1 JTMHaAMUYECKOE bubmuorexa [JOK
ONMCaHue KoJe0aTeabHbIX ABIKECHUN https://m.edsoo.ru/87¢ce9498
DHepreTUYecKoe onucanue. BeiBos
aMMYECKOTO OITHCa
30 1{{.:1/I HM?)/II-II/II:I{‘IC(I:K;X K2§e6:11:2171 W3 X Bubmzorexa LIOK
P https://m.edsoo.ru/e3¢99692
YHEPreTUYECKOr0 U KHHEMATHYECKOTO
OIMCaHM
. bubmuorexa [JOK
31 AMmmaTysia i $asa konebaui https://m.edsoo.ru/7a0c439a
[lepuon u yactora konebanuii. [lepuon
MaJIBIX CBOOOIHBIX KOJIEOaHUH
32 MaTeMaTI/IquII:OFO MasTHHKA. [lepron bubmorexka [TOK
. ) https://m.edso00.ru/e0399319
CBOOOAHBIX KOJIEOaHUN TIPYKHHHOTO
MasTHHKA
33 3aryxatoire KojiebaHusi. BeIHyX/1IeHHbIE bubnmnoreka [JOK
koJsieOanus. Pe3oHanc https://m.edso00.ru/72¢93d09
bu6mmoreka [JOK
34 ABTOKOIICORHN https://m.edsoo.ru/6add2644
bu6mmorexa [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpoxk- "M
36 | o s Busworexa L1OK
,},] https://m.edsoo.ru/8ef587be
MHCTPYMEHTaxX
37 O06o00mIeHre U cucTeMaTU3aIsl 3HaAHUH bubmuoreka [JOK
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o teMe "Mexannyeckue konedanus"

https://m.edsoo.ru/eb84182f

:‘)J'IGKTpOMaFHI/ITHI)IC KOJIeOaHMSI.

bubmuorexa [JOK

38 KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®o a Tomcona. Casi3b a
39 3a EM;’ JII(OH el\f{calio a iﬂa;nrpl:: HToyff[ g bubmorexa LIOK
pAd A P YA https://m.edsoo.ru/093f9afl
CWJIBI TOKA B KOJIeOAaTEeIhbHOM KOHTYpE
40 3aK0OH COXpaHEHUsl YHEPTUHU B UJI€ATLHOM bubnunoreka [HOK
K0J1e0aTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3
j | e spoarme B LOK
' YA https://m.edsoo.ru/5e668619
3JIEKTPOMAarHUTHbIE KoJeOaHus
[lepemennslit TOk. Peaucrop u bubnnoreka [JOK
42
KOHJICHCATOP B LEIH IIEPEMEHHOI0 TOKa https://m.edsoo.ru/84836152
13 Karymka MHIYKTUBHOCTH B LIETIN bubnnorexa [HOK
IIEPEMEHHOIO TOKA https://m.edsoo.ru/cfa307af
3akon OMa 111 SIEKTPUUYECKOM Tenn bubnmnoreka [JOK
44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
M .
45 Awmmmyamoc n aciicrayiouee snascine Bubmiorexa LIOK
YA . yrom https://m.edsoo.ru/lcac6ede
CHUJIbI TOKA U HAIPSIKEHUS
46 Pe3onanc B anekTpuueckoi 1enu bubmorera [JOK
P 1 https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 Pemenue sanas https://m.edsoo.ru/al6836a4
HneanbHbIil Tpanchopmarop.
48 HEOI/ISBO)ICTBI(: nef))egaqa I/IpHOTpe6J'IeHI/Ie bubmorexa [TOK
o https://m.edsoo.ru/f97418ae
ANEKTPUUECKOI SHEPTUU
DKOJIOTUYECKUE PUCKU TTPU
49 TIPOU3BOJICTBE AJIEKTPOIHEPTHH. bubnmnoreka [JOK

KynpTypa ucnonb3oBanus
3JIEKTPOIHEPTHH B MIOBCEAHEBHON KU3HU
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50 Pemenue 3anau bubmorexa LIOK
https://m.edsoo.ru/ee6677ed
51 Pewenne 3anau bubmorexa LIOK
A https://m.edsoo.ru/7cab59f8
O06o0011IeHre U cucTeMaTu3alus 3HaHUK
52 o TCI\L/II-IC ":‘)J'IeKTpOMaFHI/ITHBI;IC buGmorexa LIOK
" https://m.edsoo.ru/401024a9
KoJIeOaHus
53 MexaHnn4eckue BOJHbI. XapaKTePUCTHKH bubnnoreka [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJIH bubmiorexa LIOK
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
>3 3ByK. XapaKTepucTHKH 3ByKa https://m.edso0.ru/138b609
56 WNudpassyk u yabrpa3Byk. LllymoBoe bubnnorexa [HOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
57 Juarnoctudeckas KOHTposibHast paborta Nel https://m.edsoo.ru/cfd918bf
53 ONeKTpOMarHuTHbIE BOJIHBL. M3myuenue bubnnoreka [JOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[IIxana 31eKTPOMarHUTHBIX BOJIH.
60 HpI/IMCHeHI/IengIeKTpOMaFHI/ITHI)IX BOJIH B bubmiorexa LIOK
https://m.edsoo.ru/49be1%e
TEXHUKE U OBITY
[IpuHLIUNIBI PaIUOCBSI3U U TENEBUACHUS.
61 Pe? I/IOLJI'IOKa I:/I;Iu DJex OMaFHI/ITHI(ie bubmorexa LIOK
8 Tt P N https://m.edso00.ru/9f96f1{8
3arps3HEHUE OKPYKAIOILIEH Cpebl
62 Pemenne 3amau no reme "Konebauns u bubmuorexa [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cger. 3aKOH MPSMOJIMHENHOTO bubnnorexa [JOK

pacrpocTpaHeHUs CBeTa
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Pemenne 3amau Ha NMPUMCHCHHUC 3aKOHA

bubmuoreka [JOK

64 MPSIMOJIMHEMHOTO paclpOCTPaHEHUS https://m.cdsoo.rw/ea32d455
CBeTa
65 Otpaxenue ceta. [nockoe 3epkano. bubnmoreka [JOK
Cdepuueckoe 3epkaiio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN NIOKA3aTelb
66 npesnomieHus. [lonHoe BHyTpeHHEE bubmmorexa LOK
) . https://m.edsoo.ru/bc2e55¢d
oTtpaxkeHue. [IpenenbHblil yroa nojaHoro
BHYTPEHHETO OTPAKEHUS
67 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnmnoreka [JOK
OTpa’KEHUA U TTPEITOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xop nydeit B mpusMe. Jlucnepceus cBera. bubnuorexa [JOK
CrnoxHblii cocTaB Oenoro cBera. LBet https://m.edsoo.ru/d8elc3be
69 JIunzel. @OKYyCHOE PacCTOSIHUE U bubnuorexa [JOK
OITUYECKas CUJIA JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n300paxkeH B TMH3aX U UX bubnuoreka [IOK
crucTemMax. YBEJIUYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 H306pa)1<eH1fI71 HOJIy‘IaCI\I/)II)IX C TIOMOIIIBIO bubmoreka [TOK
i https://m.edsoo.ru/5a868109
JIUH3
72 I'ma3 kak ontuyeckasi cucrema bubmiorexa [IOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3amau. [1penens bubmuorexa [JOK
IIPUMEHUMOCTU T€OMETPUYECKOMN ONTUKU https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETa U METOBI €€ U3MEPECHUS bubmorexa LIOK
P a P https://m.edsoo.ru/f32aab06
bu6mmorexa [IOK
75 Hucniepeis caeta https://m.edsoo.ru/lel6ccbe
76 WNutepdepentus ceeta bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638

72


https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

I'ocynapcTBeHHOEe aBTOHOMHOE HETHIIOBOE 00pa3oBaTesibHOe yupe:xaenue CepaioBckoii odnactu «I'ybepHaTopckuii Jumei»

77 KorepeHnTHbIE HCTOUHUKHU. Y CIIOBUS bubmumoreka [IOK
HaOJIFOJICHUSI MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bubmuoreka [JOK
78 Pemenne sanay https://m.eds00.ru/3061de2b
bubmuorexa [JOK
79 IIpmMencnme HETEphEpeRIIT https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Augpaxuus csera https://m.edsoo.ru/12ed04b5
’1 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIFOJICHUS TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
82 Pemerme 3axa4 https://m.edsoo.ru/d58c411a
]3 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipuzanust ceeta https://m.edso00.ru/e9890fe9
bubmuoreka [JOK
84 Pemerme 3a1a4 https://m.edsoo.ru/c56¢c8158
85 CBeToBBIE ABJICHUS B IPUPOJIE bubmorexa LHOK
https://m.edsoo.ru/0b36363d
36 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN bu6mmoreka [IOK
o teme "OnTuka" https://m.edsoo.ru/8a14748b
bu6mmoreka [IOK
87 KonrtponbHas pabora no reme «OnTuka» https://m.edsoo.ru/823 15dd4
8 oxamien, Sakonst srekTpommaNmEs A BuGamoreka LIOK
) POl https://m.edsoo.ru/c9bd77¢cb
MIPUHITATT OTHOCUTEITLHOCTH
89 [TocTynartel cienuanbHOU TEOPUU bubnnorexka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJ.
90 [Ipeobpazosanus Jlopenna. Yciosue bubnnorexa [JOK

MMPUYUHHOCTH. OTHOCUTEITBHOCTD
OJJHOBPCMCHHOCTH. 3aMCI[J'IeHI/Ie BpCMCHHU

https://m.edsoo.ru/d83742bb
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N COKpAIICHUC JJIMHBI

91 OHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnmoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs3b MaCChI C SHEPTHUEH B UMITYJILCOM
92 PEIATUBUCTCKOMN ‘IEFCTI/II_IBI 3Hegrm{ Bubmorexa ITOK
) https://m.edsoo.ru/b6258ffa
TTOKOSI
93 PaBHOBecCHOE TemI0BOE U3ITyUYEHHE buGmorexa LIOK
https://m.edsoo.ru/f54035a5
bubmuorexa [JOK
94 3axon cvemenus Bra https://m.edsoo.ru/1c5ff752
bubmuorexa [JOK
95 I'unore3a M. Ilmanka o kBanTax. DOTOHBI https://m.edsoo.r/a5ffa2 18
bu6mmoreka [IOK
96 OHEprHs W UMITYILC (oTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnuorexa [JOK
3akoHbl poTorddekTa https://m.edso0.ru/8c68e5b9
VYpaBHeHnne DUHIITEHHA 1T
98 (bgToaq)(beKTa "KpaCHa}IHFpaHI/ILIa" bubmorexka [TOK
’ https://m.edsoo.ru/01ef4556
dboTtorpdexra
bu6mmoreka [IOK
99 Jasnenue cBera. OnbiTel [1. H. JIebenera https://m.edsoo.ru/64b4966
. bu6mmoreka [JOK
100 BomHOBbIE CBOHACTBA 9ACTHI https://m.edsoo.ru/f59cfcec
B Bpoiins.
o | oo oot Tt v Busorea 101
P P p . https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIUH JIBIKYIICHCS 9aCTUIIBI
102 KopnyckynspHo-BOIHOBO! Ayanu3Mm bubmiorexa LOK
https://m.edsoo.ru/8ccab62a
bu6mmoreka [JOK
103 Judpakius 31IeKTpOHOB Ha KpUCTALIax https://m.edsoo.ru/30dbal 8¢
104 Crnemnuduka n3MepeHui B MUKPOMHUPE. bubnuoreka [JOK
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CooTHo11eHNs HeonpeaenEéHHOCTEN
['eit3enOepra

https://m.edsoo.ru/65783dec

105 Jlmarnoctuueckasi KOHTpOJIbHAs paboTa bubnnoreka [HOK
No2 https://m.edsoo.ru/e70195bd
106 Pemenue pacuérHpix 3a1au bubmorexa LHOK
https://m.edsoo.ru/ee9b3182
107 Pemenue pacu€THbix 3amau bubmorexa LOK
https://m.edsoo.ru/c3de891a
OTIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 aToma HnaHeTapiaﬂ MOI[CJ'IBI:).TOMa bubmorera [JOK
. https://m.edsoo.ru/312b750a
Peszepdopna
bu6mmoreka [IOK
109 Hocrynaret bopa https://m.edsoo.ru/404dfa%
110 Buasl ciektpoB. CriekTp ypoBHE# bubnuorexa [JOK
DHEPrUU aToMa BOAOPOaa https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHYKJIEHHOE U3JTy4YeHHUE bubnnoreka [JOK
CBETa https://m.edsoo.ru/f945d85c¢c
bu6mmorexa [IOK
112 Jlazep https://m.edsoo0.ru/2288a0c4
H ['eitzeno -
113 Hsanesco. 3apaz u vacconoe smcro BuGmiorera LIOK
- Sapia https://m.edsoo.ru/34adasSde
snpa. M3otonbl. PagnoakTHBHOCTD
3aK0H paJInOaKTUBHOTO pacraja.
114 CBoiicTBa HOHU3UPYIOIIETO U3ITyICHHS. bubnmnoreka [JOK

BnusiHre painOakKTUBHOCTH Ha )KUBbIE
opranu3msl. /lozumerpus

https://m.edsoo.ru/aab98bef

115

DOHeprus CBSI3U HYKJIOHOB B SIZIPE.
SAnepusie cunbl. Jledhekt Macco spa.

S nepHble peakiuu. fAnepHble pEaKTOPHI.
[IpoGnems! ypaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUe

75

bu6mmorexa [IOK
https://m.edsoo.ru/ff1758d0
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aCIIEKTBhI Pa3BUTHS SACPHON DHEPIETUKHU

116

MeToapl perucTpaIy U UCCIeI0BaHM
3JIEMEHTAPHBIX YACTHIL.
DyHaMEHTaIbHbIE B3aUMOJICHCTBUA.
bapuoHnbl, ME30HBI U JIETOHBI.
[IpencraBnenue o CtanHAapTHON MOJACIIH.
KBapk-riiroonHasi MoJienib aJjpoOHOB

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

117

118

®usuka 3a npeaenamu CtannapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHCcTBO Qusnueckoii
KapTUHBI MUPA

Oranbl pa3BUTHS ACTPOHOMUU. 3HAUCHHE
ACTPOHOMHH

bu6mmorexa [IOK
https://m.edsoo.ru/c026fd37

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

119

[TpruMeHUMOCTh 3aKOHOB (PH3UKH TSI
0OBSICHEHUS IPUPOIBI KOCMHYECKHX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HCCIIeOBaHUM

COBpeMeHHHe OIITHUYCCKUEC TCIICCKOIIBI,

bu6mmorexa [IOK
https://m.edso00.ru/39¢44028

bu6mmoreka [JOK

120 paauoTeNecKoIbl, BHeaTMOChepHast https-//m.edsoo.ru/4877aale
aCTPOHOMUS
121 Bun 38€3aH0T0 HEOa. Co3Be3nus, ApKue bu6mmoreka [JOK
3BE3/bI, INIAHETHI, UX BUANMOE ABHKCHHUE https://m.edsoo.ru/aac588eb
Conneunas cucteMa. CoJHIIE.
122 ConHeuyHas aKTUBHOCTh I/I(I:lTquI/IK Brbmuozexa [IOK
- https://m.eds00.ru/22748eb4
sHeprun CoJiHLIA U 3BE3]
3BE31IBI, UX OCHOBHBIC XapPaKTCPUCTHUKH.
123 JII/IarH aMMma "CreKT aﬂLHII)ﬂfI KJ‘II;CC - bubmorexa LIOK
p " p https://m.eds00.ru/42169944
CBETUMOCTD
124 3Be3bI I1aBHOM MOCIIEOBATEILHOCTH bubmioreka LJOK
. https://m.edsoo.ru/b3cb766¢
125 BuyTtpennee ctpoeHue 3BE31. bubnnoreka [JOK
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CoBpeMeHHbIE NPECTABIECHUS O
HNPOUCXOKACHUH U 3Bomony CoHIa 1
3BE3/1. DTamnbl )KU3HU 3BE3]T

https://m.edsoo.ru/d09da494

Muneunsiii [1yTe — Hama ["aakTuka.

bubmuoreka [JOK

126 Tunel ranakTuk. YEpHbIE ABIPHI B SApax https://m.edsoo.ru/7ed 10a0a
rajlakTUK
Bcenennas. Paciupenue BeeneHHoM.
127 3akon Xabb6ma. Teopus bonbimoro ngg;;fg;?ﬁg dbdfod?
B3pbIBa. PenmukToBOE H3ITyueHue " ]
128 MacmtaOHas cTpykTypa Beenennoit. bubnnorexa [HOK
MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npo6ieMbl aCTPOHOMUH E ESSZI;T§§8158/§3 7d9ffe
dusnueckuil NpaKTUKYM 10 TeMe
"HccnenoBanue MarHUTHOTO MOJIS
MIOCTOSIHHBIX MarHUTOB" WJIH Bu6miorexa LIOK
130 "HccnenoBanue CBOKWCTB .
deppomarnetukos" unu "HccnenoBanue hutps:’ m.edsoo.n- 0736 lact
JEICTBUS MOCTOSIHHOIO MarHuTa Ha
paMKy ¢ TOKOM"
Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepenue cunbl AMiiepa" wiu
131 "N3y4eHne 3aBUCUMOCTH CHJIBI AMIiepa bubnnoreka [JOK
oT cuibl Toka" win "Onpenenexnue https://m.edsoo.ru/fcae91e9
MarHMTHON MHyKIIMU Ha OCHOBE
nu3MepeHus cuiibl Ammepa'
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
132 3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH https://m.edsoo.ru/c36658da

"Onpenenenre MHAYKIIMA BUXPEBOTO
MarduTHOro 1mois"
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Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIIMK"

bu6mmoreka [IOK

133 i "COopka Moienu https://m.edsoo.ru/b8fb6391
3JIEKTPOMArHUTHOTO reHepaTopa”
Du3N4eCKu IPAKTUKYM 110 TEME

134 "N3mepenue nepuojia CBOOOIHBIX bubnmoreka [JOK
KOJICOAHUN HUTSHOTO U MPY>KUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
Ou3nyecKuil MPakTUKyM 0 TeME

135 "IIpeoOpa3oBanue 3HG}II)I‘I/II/I B IIPYKHUHHOM BH6J.IHOTeKa OK
MASTHIKE" https://m.edsoo.ru/a28026bd
Ou3nyeckuil MPakTUKYM IO TeME
"UccnenoBanue nepeMeHHOTO TOKA Yepes

136 OCJIeN0BAaTEIILHO COeANHEHHDIC . bu6mmoreka [IOK
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP" WIU https://m.edso0o.ru/89dc2d90
"HccnenoBanue paboThl HICTOUHUKOB
CBE€Ta B II€TIH NMEPEMEHHOT0 TOKa"
Pu3nYecKuil TPAKTUKYM 110 TEME B
" o nommoreka [JOK

137 BI;IEI}{]:IG"H ¢ MapaMeTpoB 3ByKOBOH https://m.edsoo.ru/b100661a
Pu3nYecKuil TPAKTUKYM 110 TEME

138 "N3mMepenue nokasaresns IpeaoMIIeHUs bubnuoreka [IOK
crexna" win "[lonydeHne n300pakeHus B https://m.edsoo.ru/42569¢al
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"
Pu3NYeCKul TPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO

139 paccTosTHUA OT BEIIecTBa (Ha mpuMepe bubnmnoreka [JOK
KuAKuX auH3)" nim "U3Mepenue https://m.edsoo.ru/b879fb3f
(OKYCHOTO pacCTOSIHUS pacCeHBAIOIINX
uH3"

140 ®OuU3N4EeCKu MPAKTUKYM 110 TEME bubmuoreka [JOK
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141

"HabOmonenue nudpakiuu,
uHTep(EepeHINH U MOJIIpU3alnu cBeTa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpenesieHue UMITYJIbCa U SHEPTUH
PENSTUBUCTCKHUX YacTHII (110
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUIl B MArHUTHOM I10J1¢)"

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

bubmuoreka [JOK
https://m.edsoo0.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
i "HccnenoBanue 3aBUCUMOCTH CHITBI
TOKA 4Yepe3 CBETOAMO]I OT HanpshkeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916182

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ClIeKTpa pa3pekeHHOIO
aTOMAapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"/ Beepoccuiickas
poBepoyHas paborta

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

144

145

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue paJuoakTUBHOTO (hoHa ¢
WCIIOJIb30BaHUEM JIO3UMeETpa' Win
"N3y4yenune noraomieHus: 6eTa-4acTuil
amromunnem"/ Beepoccuiickas
poBepoyHas paboTta

Du3nUeCcKUu IPAKTUKYM I10 TEME
"HaOmromenus 386302010 HeOa
HEBOOPYKEHHBIM TJIa30M C
WCITOJIh30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN ISl ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE CO3BE3/MS
CeBepHoro nosymniapus u sipkue 3BE3/1b1"
uin "HaOmronenus B Teneckorn JIyHbI,

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

bu6mmorexa [IOK
https://m.edsoo.ru/1072021¢e
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IJIAHET, TYMAHHOCTEHN U 3BE3IHBIX
cKoryieHun"

O0001eHUE U CUCTEMATU3ALIUS 3HAHUI.

Pounpb ¢usuku u actpoHomMun B

146 SKOHOMUYECKOM, TEXHOJIOTUICCKOU bubanorexa [IOK
N ’ N ’ https://m.edsoo.ru/ad6ddeed
COITMAIbHOM U ATHYECKOM chepax
JIEATEILHOCTH YEI0BEKA
O00011IeHNE U CUCTEMATH3AIMs 3HAHUM.
147 Ponb u MecTo Gpu3MKM ¥ aCTPOHOMHH B bubnuorexa LIOK
o o https://m.edsoo.ru/18f19f7¢
COBPEMEHHOW HayYHOH KapTHHE MUPA
O00011IeHNE ¥ CUCTEMATH3AIMs 3HAHUM.
Ponb ¢usudeckoii Teopun B
OPMUPOBAHUU IPEACTABICHUI O
148 $I/I§I/I‘ICI::)KOI71 Ka TII?IHIé MHpaA, MECTO bubmorexa LIOK
1 Kap pa, https://m.edsoo.ru/e7d400f4
(GU3HYECKON KapTUHBI MUPa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJICTABICHUN O PUPOJIC
149 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI bu6mmoreka [JOK
o teMe "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuorexa [JOK
o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre u cucTeMaTu3alus 3HaHu| bubnuoteka [JOK
o teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
150 O0001IeHne 1 cucTEMaTU3aINs 3HAHUI bubmuorexa [JOK
no teMe "Craruka TBepaoro tena'" https://m.edsoo.ru/3ccad82e
O00011IeHNE U CUCTEMATU3AIHS 3HAHUH
153 o Tef/lle "3aKOHEI COX aHeHEs{ B bubnuorexa LIOK
" p https://m.edsoo.ru/32a4d1a0
MEXaHUKE
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
o " 5 bu6mmoreka [JOK
154 1o TeMe "OCHOBBI MOJIEKYJISIPHO-

KHUHETH4eCcKoi Teopun"

https://m.edsoo.ru/ed440ca8
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O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

bubmuoreka [JOK

155 110 TEMeE "TepMO,I[I/IHaMI/IKa. TennoBbie hitps://m.edsoo.ru/c63f7¢10
MaIIuHbI
O06o0menre u cucTeMaTr3aIus 3HaHUH
156 o Te;?e "ArperarHblie COCT(ﬁIHI/I}I Enbmiorexa IOK
" https://m.edsoo.ru/1d36b5b1
BemecTBa. PazoBbIe EPEXOIbI
157 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmuorexa [JOK
1o Teme "DiekTpuueckoe mnoie" https://m.edsoo.ru/3bf0de9
O06o001IeHre U CUCTEMAaTU3alUsl 3HAHHUIA
158 o Telxlfe "ITocToSHHBIN 3H6KI; HYCCKHI Brommozexa [IOK
" p https://m.edsoo.ru/71453¢ee6
TOK
159 O06o001IeHre U CUCTEMAaTU3all|s 3HAHHUM bubmuorexa [JOK
o TeMe "Toku B pa3nuyHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK
o Teme "MaruutHoe moe" https://m.edsoo.ru/3b4c06ae
PesepBubIil ypok. O6001IEeHNE 1
161 CHCTEMaTmZEm[ 3H'¢1HI/H7I:l 10 TEME bubmorexa [JOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHuTHasE UHAYKIIHS
162 Jlmarnoctuueckas KOHTpOJIbHas paboTa bu6mmorexa [IOK
Ne3 https://m.edsoo.ru/d6310bfd
PesepBnbIit ypok. O600meHue 1
163 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH 10 TEME bubmorexa [JOK
" H " https://m.edsoo.ru/5e2bb83d
DneKTpOMarHuTHbIC KOJIeOaHUs
Peseprubriit ypok. O6001eHNE U
164 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME bu6mmorexa [IOK
"MexaHN4YEeCKHE U JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHbIil ypok. O6001ICHNE 1
165 CI/ICTIe)MaTI/BZpI/ISI 3HaHI/H7I:l 10 TEME bubmioreka LJOK
" " I https://m.edsoo.ru/52ad1603
Onrtuka
166 PesepBHbIil ypok. O000IICHNE 1 bubmuoreka [JOK
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CUCTEMAaTU3aIus 3HaHUH 10 TEME https://m.edsoo.ru/5beclc65
"OcnoBsl CTO"
PesepBHrblil ypok. O000111€HIE U
P P o bu6mmoreka [IOK
167 CHUCTEMaTH3als 3HaHUH 10 TEME 1

https://m.edsoo.ru/f7¢59d38

"KopnycKyisipHO-BOJIHOBOM yayin3m"

PesepBHeiit ypok. O000mICHNE U
168 CHUCTEMAaTH3als 3HaHUH 10 TEME 1
"duzuka aroma"

bu6mmoreka [IOK
https://m.edsoo.ru/1f511654

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTtu3anus 3HaHui 1o TeMe bubnuorexa [JOK

"®u3rKa aTOMHOTO SApa U https://m.eds00.1ru/905¢5¢ce0
3JIEMEHTApHBIX YacTHUIl"

169

PesepBusiit ypok. O6o0mieHue u
170 CcHUCTEeMaTH3aIus 3HAHUH 110 TeMe 1
"DnemMeHTHl acTpopu3UK"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

bubmuorexa [JOK
https://m.edsoo.ru/2bffb94c

170 7 14
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IMPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI10
KJIACC

Kon IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTAThI 0CBOECHNSI 0CHOBHOI 00pa30oBaTeIbHO
NpoBepPsieMO | MPOrpaMMbI CPeTHEro 00Iero 06pa3oBaHus
ro
pe3yabTara
10.1 JleMOHCTpUpOBaTh HAa TpPHUMEpPax poOJb H MeCTO (GU3NKu B GHOPMHUPOBAHUU

COBPEMEHHOM HAy4yHOM KApTHHBI MHpA, B pa3BUTUU COBPEMEHHOM TEXHHMKU U
TEXHOJIOTMH, B TPAKTUYECKON JIESITEIbHOCTH JIIOJICH

10.2 Y4uuThIBaTh rpaHUIIbl IPUMEHEHHSI U3YUEHHBIX (PM3MUYECKUX MOJENe: MaTepraibHas
TOUKa, MHEpIUaJIbHas cucTeMa OTC4éra, aOCOMIOTHO TBEPIOE TEJO, UACANbHBIN ras;
MOJECJIA CTPOEHUS Ta30B, >KMJIKOCTEM W TBEPABIX TEJ, TOYEUHBINA DJJIEKTPHUUECKUN

3apsaa — IpHu pCHICHUN (1)I/I3I/I‘IGCKI/IX 3a1a4d

10.3 Pacnio3HaBath pusznueckue siBieHus (IpOLecchl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJIAPHO-KHHETHYECKOH  TEOpUHM  CTPOCHHUS  BEIIeCTBa U
JIEKTPOJAMHAMUKU: PaBHOMEPHOE M PAaBHOYCKOPEHHOE HPSAMOJIMHEHHOE IBHXEHMUE,
CBOOOHOE Ta/ICHUE T, ABIKEHHE 110 OKPYKHOCTH, HHEPITHS, B3aUMOICHCTBUE TEI;
i dy3us, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPBIX TEll, U3BMEHEHHE
o0béMa Ten MpU HarpeBaHWU (OXJIAXKAEHWUU), TEIUIOBOE paBHOBECHE, HCIApeHue,
KOHJIEHCAllUs, IUIaBJICHWE, KpHUCTAIUIM3alMs, KWUIIEHHe, BJIaXHOCTh BO3/AYyXa,
TIOBBINICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
napamMeTpamMM COCTOSHUSL Ta3a B H30Mpoleccax; dJIeKTpU3alMs Ted,

B3aUMOJCICTBHUE 3apsII0B
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10.4 OnuchiBaTh MEXaHUYECKOE JBW)KCHUE, HUCHOJNBb3ysd (U3WYECKHE  BEIWYHHBL:
KOOp/IMHATa, IyTh, IEpEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJla, UMITYJIbC
TeNla, KUHETWYeCKas SHEprus, MOTEHIMalbHas SHEprus, MeXaHudeckas pabora,
MEXaHU4eCKasi MOLUTHOCTb; MPU OIMCAHUH NTPABUIILHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCTOJB3YEMBIX BEJIMYMH, HMX OOO3HAYCHHS W €AWHUIIBI, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIOLIME TAHHYIO (PU3MYECKYIO BEJIMYUHY C APYTUMH BETMUYMHAMU

10.5 OnuceiBaTh M3y4YECHHBIE TEIUIOBBIE CBOWCTBA TEN U TEIJIOBHIE SIBICHUS, MCIIOJb3Ys
¢bu3nveckre BeIMYUHBL: JaBIICHHUE Ta3a, TeMIIepaTypa, CPEAHSSI KHHETUYeCKast SHEPTUs
XA0THYECKOTO JIBM)KEHUS MOJIEKYJ, CpPEAHEKBaJIpaTU4Has CKOPOCTb  MOJEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEeprus, pabora rasza, KOdQQHUIMEHT MOJIE3HOTO
JeWCTBUS TEIUIOBOTO JABMUTraTeNsl; IPH ONMCAHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUN
CMBICII UCIIOJIb3yEMbIX BEIHYUH, UX 0003HAYCHHS W €IUHHIIBI, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIOIIME TAaHHYIO (PU3UYECKYIO BEJIMUHUHY C IPYTMMHU BEIUYHMHAM

10.6 OnuchIBaTh U3yYCHHBIC SJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE SIBJICHUS
(mporecchl),  UCHONB3YyS  (U3NYECKUE  BEIWYMHBL:  DIIEKTPUYECKHH  3apsf,
AIEKTPUUECKOE T0JIe, HAPSHKEHHOCTD MOJIsI, TOTEHITUAN, PA3HOCTh MOTEHIIUAJIOB; TIPH
OMHCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUII CMBICI HCIONb3yEMbIX BEIHYUH, UX
0003HaUCHUSI ¥ €AMHUIIBL;, YKa3bIBATh (POPMYIIBI, CBA3BIBAIONINE JAaHHYIO (PU3UUECKYIO
BEJIMYUHY C IPYTUMH BEJIMYMHAMHU

10.7 aHAJIM3UPOBaTh (PU3UUECKUE MPOLIECCH U SBJICHUS, UCTIONb3Ys (pU3NUeCcKre 3aKOHbBI U
NIPUHLUIBL: 3aKOH BcemupHoro tsarorenms, I, II m III 3akonsr HeroTOHa, 3aKkoH
COXpaHEHUsT MEXAaHMYECKOW DHEPrUM, 3aKOH COXPAHCHUS HMIIYJIbCa, IPUHIUII
CYNEpPIO3UIMU CWJI, HPUHUUII PABHONPABHUS WHEPIHUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUYECKYI0 TCOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHell KMHETHYEeCKOM HHEepruM TEMJOBOrO JBHKEHHSI MOJEKYJl C aOCOIIOTHOM
TEMIIEpaTypOH, NEPBbI 3aKOH TEPMOAVMHAMUKH; 3aKOH COXPAHEHHUs DJIEKTPUUYECKOIO
3apsiza, 3akoH KylioHa; mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
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MaTEeMAaTHYECKOE BRIPAKEHUE M YCIIOBUS (TPAHHMIIBI, 00J1aCTH ) TPUMEHUMOCTH

10.8 OOBACHATH OCHOBHBIC NPUHIMIBI ACWCTBUS MAlllMH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyarh YCJIOBUS HMX O€30MaCHOI0 MCIIOJIb30BaHMS B IOBCEIHEBHOU
KU3HU

10.9 BBINOAHATE AKCIEPUMEHTHI 10 UCCIIEI0BAHUIO (PM3UUECKUX SBJICHHHA U MPOLIECCOB C
UCIIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHUH; MpH 3TOM (OPMYIUPOBATH
npobiieMy (3a7ady) U THUIMOTE3y y4eOHOro JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3

PeTI0KEHHOr0 000pyA0BaHHUs, TPOBOJUTH OMBIT U (HOPMYJIMPOBATH BHIBOIbI

OCYH_IGCTBJ'IHTB IIpsAMbIC 1 KOCBCHHBIC N3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYMH,; IIPU 3TOM

10.10 BBI6I/IpaTB OIITUMAJIBHEIN CITOCO0 HU3MCPCHUA W HCIIOJIB30BaTh HM3BECTHBIC MCTO/bL

OILICHKH MOTPEIIHOCTEN W3MepeHui

10.11 HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMU C HCIOJIb30BaHUEM
NPSMBIX U3MEPEHUH; TPH STOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH PE3yIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJIE TAOIMIl U Tpa(UKOB, JeIaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS

10.12 CobmoiaTe mpaBmiia 6€30MacHOro TpyJa MpU MPOBEISHUU UCCIIECIOBAHUN B paMKax
y4e0HOr0 3KCIIEpUMEHTA, YUeOHO-UCCIIEI0BATENbCKON U MPOEKTHOW JEATENBHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U JIaOOPaTOPHOro 000pyAOBaHUS

10.13 Pematp pacu€THble 3aauu ¢ SBHO 3aJaHHOW (U3WYECKOW MOJICIBIO, HCIOJB3YS
¢dbusznyecKkue 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAlIM3a YCJIOBHS 33Jayd BbIOUPAThH
(UBHYECKYIO MOJICIb, BBIICIATh (PH3UUECKHE BEIMIMHBI U (DOPMYIIBI, HEOOXOUMBIE
sl €€ pelieHus, MPOBOAMTH pacyEThl M OLIEHMBATh PEATbHOCTh MOJYYEHHOTO
3HA4YCHHS (PU3MUECKOM BEIMYNHBI

10.14 Pemate kauecTBEHHBIE 33141 : BEICTPAUBATH JIOTHYECKH HEITPOTUBOPEYUBYIO LIETIOUKY
paccyXKIeHUH ¢ OMopoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKHE
SBJICHUS

10.15 Hcnonp30BaTh MpH pelieHUH Y4eOHBIX 3a/lad COBpPEMEHHbIE HH(OpMalOHHbIE
TEXHOJOTMHM JJIs IOMCKAa, CTPYKTYpUPOBAaHUS, WHTEPIPETALMM W TNPEACTABICHUS
y4eOHOM U Hay4YHO-NOMYJSIpHOM MHQOpMalMM, MOJYYEHHOM U3 pa3InYHbIX

HCTOYHHUKOB, KPUTUYCCKHU aHAJIM3HUPOBATDH I10J1Y4aCMYIO I/IH(I)OpMaI_II/IIO

[TpuBOIUTE TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJIOTUH

10.16

10.17 Hcnonb30BaTh TEOpPETHUECKHWE 3HAHUS MO (U3UKE B IOBCETHEBHOM JKHU3HU IS
oOecrieyeHnss O€30MACHOCTH NpU OOpaIleHUH € NpUOOpPaMU M TEXHHUYECKUMHU
yCTpOMCTBaMH, ISl COXPAHEHHUS 3J0POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
NIOBEJICHUS B OKpYXKaloUIleH cpene
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10.18 Paborare B rpynme ¢ BBIIOJHEHUEM pa3IUYHbIX COLMAJIBHBIX POJIEH, IUIAHUPOBATH
paboTy Trpynmbl, PpaUOHAIBHO paclpeieisiTh OO0A3aHHOCTH U IUIAHMPOBATH
JESTENIbHOCTh B HECTAHIAPTHBIX CUTYALIUAX, aJIEKBaTHO OLIEHUBATh BKJIAJ K&XKJ0T0 U3
YYaCTHHUKOB I'PYIIIBI B PELIEHUE pacCMaTPUBAEMON TPOOIEMbI

11 KJIACC

Kon IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM 00pa3oBaTe/IbHOM

NMpoBepsieMO | MPOrpaMMbl CPpeAHero 001ero 00pa3oBaHus

ro
€3yJIbTaTa

11.1 JIeMOHCTpHPOBATH HA MPUMEPAX POJIb M MECTO (PU3UKH B (HOPMUPOBAHUN COBPEMEHHOMN
HAay4yHOM KapTHHBI MHUpPA, B PAa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTUH, B
IIPAKTHUYECKOW JIEATEIbHOCTU JIKOJEH, LEIOCTHOCTh M EIUHCTBO

(bu3nyecKoil KapTUHBI MUpa

11.2 Y4uTHIBaTh TPaHUIBl MPUMEHEHHUS HU3YYECHHBIX (PU3MYECKHX MOJENeil: TOYeHHbIN
AIEKTPUUCCKUH 3apsifl, A/IepHasi MOJIEIb aTOMa, HYKJIOHHAsI MOIEJIb aTOMHOTO s/ipa Mpu
penieHuu (GU3NUecKuX 3aaau

11.3 PacniosnaBath usnueckue siBiaeHUs (IpOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKN M KBAHTOBOW (DM3UKHU: DIIEKTPUYECKAs MPOBOIUMOCTH, TEILUIOBOE,
CBETOBOE, XMMHYECKOE, MarHUTHOE JeHCTBHUS TOKa, B3aUMOJECHCTBHE MarHuTOB,
AJIEKTPOMArHUTHAS WHAYKIMS, JEWCTBUE MarHUTHOTO TIOJISl HA TIPOBOJAHUK C TOKOM U
JBIDKYIIMICS 3aps], 3JEKTPOMAarHUTHbIE KoJe0aHMs M BOJIHBI, MPSIMOJIMHEHHOE
pacnpocTpaHEeHHE CBETa, OTpakeHHE, NpeJoMiIeHre, nHTeppepeHuus, nudpakuus u
NOJIIpU3alLusl CBeTa, JUCHepcHs cBeTa, (oTodnekTpudeckuil 3pdext (porodrddexr),
CBETOBOE JABJICHHE, BO3HMKHOBEHHE JIMHEWYATOro CIEKTpa aToMa BOJOpPOJa,

CCTCCTBCHHAA U MCKYCCTBCHHAA PATUOAKTHBHOCTDL

11.4 OrnuceIBaTh N3y4YEHHBIE CBOMCTBA BEIIECTBA (IJEKTPUUECKHUE, MATHUTHBIC, ONTHYECKUE,
AIEKTPUYECKYIO TMPOBOJAUMOCTh PA3IUYHBIX CpEel) W DIEKTPOMArHUTHBIC SIBJICHUS
(mporiecchl), UCTIONB3YsI (PU3NYECKUE BEIMYMHBI: AIIEKTPUUYECKUM 3apsij, cuja TOoKa,
AIEKTPUUYECKOE HAMPSKEHUE, AIIEKTPUIECKOE COMTPOTUBIICHUE, PA3HOCTD MOTEHIIUAJIOB,
O/1C, paborta Toka, MHAYKIMS MAarHUTHOTO TMois, cuia Ammepa, cuna JlopeHa,
WHIyKTUBHOCTb KaTYIIIKH, YHEPTUS JIEKTPUUECKOTO U MAarHUTHOTO TIOJIEH, TIEPUOJT U
gacToTa KojeOaHWN B KoieOaTeNIbHOM KOHTYype, 3apsl U CHJa TOKa B Ipoliecce
TapMOHUYECKHX AJIEKTPOMArHUTHBIX KOeOanuii, POKYyCHOE pacCCTOSTHUE M ONITHYECKas
CWIa JUH3bI; TPU ONHCAHWM TMPABUIBHO TPAKTOBATh (PUIUYECKUH  CMBICT
WCIIONB3YEMBIX BEJIMYWH, WX OO0O3HAYCHHUS W CIWHMIIBI, YKa3bIBaTh (HOPMYIIHI,

CBA3BIBAIOIIMEC JAHHYIO (1)1/131/1‘-1601(}/[0 BCIIMYHHY C APYT'UMHU BCIMYMHAMUA
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11.5 OnuceiBaTh M3yYEHHBIE KBAHTOBBIC SIBJICHHMS U MPOLECCHI, MCHOIb3YS (PU3NUYECKHE
BEJIMYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETA,
SHEPrUsl U UMIYJILC POTOHA, IEPUO/ ONypacaaa, SHEPTUsl CBA3H aTOMHBIX SiZiep; Mpu
OMHMCAHUU TPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIIOJIB3yEMbBIX BEIUYHH, UX
0003HAYECHUS U €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUYECKYIO
BEJIMYUHY C IPYTHUMH BEIMYMHAMH, BEIYUCIATH 3HAUCHUE (PU3NUYSCKON BETUUUHBI

11.6 AHanu3upoBaTh PU3NYECKUE TIPOIECCHI U SIBICHUS, UCIIOIB3Ys (PU3NISCKUE 3aKOHBI U
MPUHLUIIBL: 3aKOH OMa, 3aKOHBI ITOCJIEIOBATEIBHOTO U MapajuIeIbHOrO0 COEAMHEHUS
MPOBOJHUKOB, 3aKOH Jkoynsa — JleHna, 3aK0H 3J€KTPOMarHUTHONM MHAYKUHH, 3aKOH
MPSMOJIMHEHOTO PacipoOCTpaHEHUsI CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3AKOHBI
MPEJOMIICHHUSI CBETa, ypaBHEHHE DiHIITEHHA a1 poTorddeKTa, 3aKOH COXpaHCHHS
SHEPTUM, 3aKOH COXPAHEHUsI UMITYJIbCA, 3aKOH COXPAaHEHUs 3JIEKTPUUECKOro 3apsa,
3aKOH COXPAaHEHHs MAacCcOBOIO YHMCIA, NOCTyJlaTel bopa, 3akoH paanoakTUBHOIO
pacmazna; Tm[pU  ITOM  pa3jinyaTh CJIOBECHYIO (OpPMYIHpPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BhIPAKEHHUE U YCIO0BHs (TpaHuULbl, 00JaCTH) IPUMEHUMOCTH

11.7 OmnpenensTb HanpaBlieHUE BEKTOpa WHIAYKIMM MAarHUTHOIO MOJS MPOBOJAHHUKA C
TOKOM, cuibl Amnepa u cuibl JIopeHua

11.8 CrpouTh M ONMCHIBaTH M300paKE€HUE, CO3JaBAEMOE IUIOCKUM 3€pKaJoM, TOHKOM
JIMH30U
11.9 BbINOMHATE 3KCTIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3UUECKUX SIBJIEHUI U IPOLIECCOB C

UCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEPEHHIA; MPH 3TOM (GOPMYJIUPOBATH
npobiieMy (3aady) M THUIIOTE3y y4eOHOrO IKCIEPUMEHTa, COOMpaTh yCTAHOBKY W3
PEJUI0KEHHOT0 000PYI0BaHUS, POBOJIUTH OIBIT ¥ (POPMYJIMPOBATH BBIBOIBI

11.10 OcylecTBIATh MPsSMbIE U KOCBEHHBbIE M3MEPEHHS (U3UYECKUX BEIMYUH; MPHU ITOM
BBHIOMPATh ONTUMAIBHBIM CHOCOO HM3MEPEHHUSI U HMCIOJb30BaTh W3BECTHBIE METOJbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHUN

11.11 HccnenoBaTh 3aBUCHUMOCTH (DU3MYECKMX BEJIWYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEeHUH; TpU HTOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DUKCHPOBATh pe3yJbTaThl
MOJIyY€HHOM 3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE TAOIULl U rpaduKoB, AenaTh

BBIBOJIbI ITO PE3YJIbTAaTaAM UCCICA0BAHUA

11.12 Cobaronate mpaBuiia 6€30MaCHOTO TPyJAa MPH MPOBEIECHUH HCCIEOBAHUN B paMKax
y4eOHOr0 IKCIEPUMEHTa, Y4eOHO-UCCIeI0BAaTEIbCKOW U TPOEKTHOM NEATEIbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB U 1aOOpaTopHOro 000pyI0BaHHUS

11.13 Pemate pacuérHple 3amauu ¢ SBHO 3aJlaHHON (DM3MYECKOW MOJIEIBIO, HWCIONB3YS
(¢bu3uvecKkre 3aKOHbI U TPUHIIMITBI, HA OCHOBE aHajiW3a yCIIOBUS 3aJladyd BBHIOMpATh
(bU3MYECKYIO0 MOJEIb, BBIACIATh (PU3NUSCKUE BETUYMHBI U (POPMYIBI, HEOOXOAUMBIE
JUIs. €€ peIIeHHs, MPOBOAUTH PACUETHl W OLEHHBATh PEATBHOCTh IMOJIYYEHHOTO

3HA4YCHUA (I)HSHHGCKOﬁ BCJINMYMHBI
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Pemath KkadecTBEHHBbIC 3aJaud: BBICTPAMBATh JIOTHYCCKH  HEMPOTHBOPEUHBYIO
LEMOYKY PAacCyXJICHHH C ONMOpPOM Ha HW3Y4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nueckue SBICHUS

11.14

11.15 Hcnonw30Barh Tpu pelieHUH Y4YeOHBIX 3a]ad COBpPEMEHHbIE HH(GOPMAIMOHHBIC
TEXHOJIOTMM [UJISi TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETAlMUd M MPEJACTaBICHUS
y4eOHOM U Hay4yHO-NOMYJSApHOW HHPOpPMAIMK, TOJYYEHHOW U3 pa3IHYHbIX
HMCTOYHUKOB; KpUTHYECKH aHATM3UPOBAThH OJIYyYaeMYI0 HHPOPMAIHIO

11.16 OOBSCHITh TPUHIMIIBI JCHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yCIOBUS X OE30MMACHOTO MCIOIH30BAHUS B TTOBCETHEBHOM KU3HU

11.17 [IpuBOUTE MPUMEPHI BKIIAJIa POCCHICKUX U 3apyO0eKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE
HAayKd, B OOBSCHEHHE MPOIECCOB OKPYKAMIIET0 MHpA, B PA3BUTHE TEXHHUKH U
TEXHOJIOTHIl

11.18 Hcnonw30BaTh TeopeTHUecKWe 3HaHUSA 10 (U3UKE B IOBCEIHEBHOW JKM3HU IS
obecriedeHrs: 0€30MacHOCTH TIpU OOpalIeHWH C TPUOOpPaMU U TEXHHUUECKUMHU
YCTPONCTBaMHU, JUII COXPAHCHHUsS 3JI0pPOBbS W COOJIOJCHUS HOPM DKOJIIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOLIEH Cpeie

11.19 PaGorare B rpyrmme ¢ BBIIOJHEHHUEM PA3IMYHBIX COLIMATIBHBIX POJIeH, MIaHUPOBATH
paboTy Tpynmbl, palUOHAIBHO paclpeAesiaTh OOS3aHHOCTH U  IUIAHUPOBATH
NESTEILHOCTh B HECTAHJAPTHBIX CUTYAIIUAX, aJICKBATHO OIICHUBATH BKJIAJ KaXIO0TO U3

YYaCTHUKOB I'PYIIIHI B pEIICHUE paccCMaTpUBaeMO poOIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPX XAHUSA

10 KJIACC
Kon | Kon
pa3l | IpoBepseMoro
era | saementa IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA
OU3NKA U METO/Ibl HAYYHOTI'O ITO3HAHMA
®usuka — Hayka o npupoje. Hayunsle METOIBI TO3HAHUS OKPYKAIOLIETO
Mupa. Ponb 3KkcriepuMeHTa U TEOpUM B NIPOLIECCE NO3HAHUS IPUPOJIBI.
1.1 DKCIIepUMEHT B (pU3HKe
MogenupoBanue (u3nueckux sBIEHUH U npoueccoB. HayuHnble
runote3bl. PU3NYECKUe 3aKOHBI U TEOPUH. ' paHUIBl TPUMEHUMOCTH
1 ¢uznyeckux 3akoHoB. [IpuHuun coorBercTBUs. Poib u MecTo pusuku B
12 (hopMHPOBaHUY COBPEMEHHOI HAYYHOU KapTUHBI MUPA, B TPAKTUYECKON
JEATEIBHOCTH JIIOIEH
2 MEXAHUKA
KMHEMATHUKA
211 Mexannueckoe  nBUKEHHE.  OTHOCHUTENIBHOCTD  MEXaHHUYECKOIO
o nBrkeHust. CucreMa orcuéra. TpaekTopus
[lepemerienue, CKOpOCTh (CpeHss CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U
YCKOPEHHE MAaTEepUAIbHOM TOYKHM, HX IPOCKLIMU HA OCH CUCTEMBI
2.1.2 koopauHaT. CliojkeHue nepeMeIieHni U CII0KEHNE CKOPOCTEH
PaBHOMEpHOE M  PABHOYCKOPEHHOE IPSAMOJIMHEHHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOpPEHHs, MyTH U
2.1.3 IepeMENICHUSI MaTePUAIbHON TOYKH OT BPEMEHU
2.14 CBoboaHOe nazieHne. Y CKopeHrne CBOOOIHOTO MaeHUS
KpuBonnHeliHoe nBmxkeHue. PaBHOMEpHOE NBHKEHHE MATEepUaIbHON
TOYKM [0 OKPYXKHOCTH. YTJIOBasg CKOPOCTb, JIMHEMHAss CKOPOCTH.
2.15 [Tepuon n yacrota. LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
216 TexHuueckue ycTpoucTBa: CIuOMETp, ABUKEHUE CHAPSIOB, LIEITHBIE U
o pPEMEHHBIC Iepeaavun
[Ipaktuyeckne  paboTel.  M3MepeHMe  MIHOBEHHOH  CKOPOCTH.
2.1 HccnenoBanue COOTHOLIEHUS MEXAY IMYTSAMH, IIPOUIEHHBIMU TEJIOM 3a
IIOCJIEI0BATEIIbHBIE paBHBbIE IIPOMEKYTKH BpEMEHU npu
217 PaBHOYCKOPEHHOM [BHKEHHH C HAYAJIBHOM CKOPOCTBIO, PABHOM HYIIIO.
N3yueHne naBWKEHUS MIapuKa B BSI3KOW KMAKOCTH. M3ydeHwue
JIBMDKEHUS Tesa, OPOIIEHHOT0 TOPU30HTAIEHO
JJMHAMUNKA
2.2.1 [Ipunmun  otHocutenpHOocTH [anunes. Ilepeelii 3akoH HbroTona.
WNHepruanpHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cwna. [IpuHIIUTT CynIepIIO3HITK CHIT
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Bropoii 3akon HproTOHaA 11 MarepuaibHONM TOYKU B HMHEPLUHATBHOMN
2273 cucteme otrcuéra (MCO). Tperuii 3axkoH HeroToHa /U151 MaTepHUaIbHBIX
TOUYEK
22
224 3akoH BceMupHoro TsaroreHus. Cwia Tspkectu. [lepBas kocmuueckas
ckopocTh. Bec tena
225 Cuia ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS U CHUIIa TPEHUs
2.2.6 nokost. Koaddumuent tpenns. Cuna CONMPOTHBICHUS TPH JIBHKCHUN
TeJa B )KUJIKOCTH WJTU Ta3e
207 [ToctynaTtenbHOe M BpallaTelbHOE ABM)KEHHE a0COIIOTHO TBEPAOTO
- TeJ1a
)98 MOMEHT CcHJIBI OTHOCHUTENBHO OCH BpaueHus. [limeuo cuibl. YcnoBus
- paBHOBecus TBEpaoro tena B MCO
290 TexHudeckue ycTpoucTBa: MOAIIMITHUKY, JBH)KCHHE HCKYCCTBEHHBIX
- CIIyTHHKOB
[IpakTuueckue pabotbl. M3ydeHue nBHKEHHUS OpycKa MO HAKIOHHOMN
IJIOCKOCTH IO JACUCTBMEM HECKONbKHX cuil. MccnegoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B JedopMupyeMoit
MPYXKUHE W PE3UHOBOM OO0pa3lle, OT BEIUYHHBI HX Je()OpMaIlHH.
2.2.10 HccnenoBanue ycnoBuil paBHOBecHs TBEPIOTO Teja, UMEIOIIETO OCh
BpallleHUS
3AKOHbI COXPAHEHH A B MEXAHUKE
231 Nmmynsc maTepuanbHONW TOYKH, CHCTEMBlI MaTepUATbHBIX TOYEK.
" NMnynbc cuiibl 1 13BMEHEHUE UMITYJIbCA Tea
2.3.2 3akoH coxpaHeHus umnyisca B MICO. PeakTuBHOE nBM>KEHUE
233 PaGora cumbl
234 MOMIHOCTH CHITBI
235 Kunernueckas SHEPrusi  MaTepUaAIbLHOU TOUKH. Teopemao
o KMHETUYECKON SHEPIUHU
[Morenumaneuass  sueprus.  [loTeHumanpHas  SHEPTUS  YIPYTO
nedopMUPOBaHHON TpyKUHBIL. [loTeHIManbHas SHEPrusl Tena BOIU3U
2.3.6 MTOBEPXHOCTU 3eMJIU
[loTenumaneHble W HEMOTEHIMANdbHBIE CHIbL. CBsi3b  pabOTHI
2.3.7 HEMOTEHIUATbHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SJHEPT U CUCTEMBI
TeJ. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
23 239 TeXHI/I‘-IeCKI/IVe yCTpOMCTBa: JIBUJKEHUE pAKET, BOJOMET, KoIep,
= MPY>KUHHBIA TUCTOJIET
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[IpakTudeckue padoTel. I3ydeHue cBsi3u CKOPOCTEH TN MPU HEYIPYTOM
ynape. HccnenoBanwe cBs3u pabOTBl  CHIBI €  HM3MEHEHHEM
2.3.10 MEXaHUYECKOM IHEPruu Tena
3 MOJIEKVYJIAPHASA ®U3MKA U TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVYJIAPHO-KMHETUYECKOU TEOPUN
31.1 OCHOBHBIE  TOJOXKEHHUA  MOJIEKYJIIPHO-KMHETHUYECKOW  TEOpHHU.
o bpoyHoBckoe nmBwkenue. Juddysusa. Xapakrtep HABWKCHHS U
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
312 Mopnenu cTpOeHHUs Ta30B, KHJIKOCTEH W TBEPABIX T U OOBSICHCHUE
e CBOMCTB BEILIECTBA HA OCHOBE ITUX MOJIEJICH
3.13 Macca monekyi. KonndectBo BemectBa. [locrosinnas ABoraapo
€IIoBoe paBHOBecue. TemmepaTrypa u €€ U3MEpEHHE. Kaja
3] 314 T T I
o temriepatyp Llenscus
3.1.5 Mopens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOM TEOPUH UICAILHOTO Ta3a
316 AOGcomtoTHas TemrepaTypa Kak Mepa CpeIHel KHHETUYEeCKOW SHEPTUuu
o TEIJIOBOr0 JABMXKeHUs yacTull raza. [llkana temneparyp Kenbuna
3.1.7 VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH /[lanbTona
118 l"azoBbie 3akoHBI. M30mponecchl B UACAIIBHOM ra3e ¢ MOCTOSHHBIM
o KOJIMYECTBOM BEILIECTBA: U30TEPMa, U30X0pa, n300apa
3.1.9 TexHuyeckue yCcTpoiicTBa: TepMOMETp, OapOMETP
[IpakTuueckue paboTsl. M3mepeHne wmacchl BO3AyXa B KJIACCHOM
KoMHare. VMccnenoBanue 3aBUCMMOCTH MEXAY apaMeTpaMu COCTOSIHUS
3.1.10 Pa3peKEHHOTrO0 ra3a
OCHOBbI TEPMOJMHAMUWKA
101 TepmoanHamMuueckas cUCTeMa. BryTtpennsist SHEPTrus
- TEPMOAMHAMHYECKON CUCTEMBI U CITOCOOBI €€ N3MEHEHHS
399 KonuuecTBo Temnotel u pabota. BHyTpeHHsIs SHEPrusi 0IHOATOMHOTO
o UJeallbHOTO Ta3a
Buapl Teronepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYEHHUE.
TermnoéMkocTh Tena. YaenbHas TEIIOEMKOCTh BemecTsa. Pacuér
323 KOJIMYECTBA TEIUIOTHI MPHU TEIUIONEpeIade
IlepBelii 3akOH TepMoAMHAMMKHM. lIprMeHeHue mepBOro 3akoHa
TEPMOJAMHAMHUKNA K wH30mporieccaMm. ['padudeckas HHTEpHpeTaIus
324 paboTHI Taza
TennoBsle MamuHbl. [IpuHIMNBL  AEHCTBUS  TEIJIOBBIX  MAIIMH.
395 [IpeoOpazoBanusi »HEpruu B TEIIOBBIX MammHaX. Koaddurmument
- nosie3Horo aevicteus (nanee — KI1/1) Tennosoit mammnel. Hukn Kapuao u
ero KIIJI
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Bropoii 3akon TepMoanHaMuku. HeoOpaTuMOoCTh MpOIIecCcOB B IPUPO/IE.
326 TennoBble ABUTaTEAN. JKOJIOTHUYECKHE HpO6JIeMLI TCIUIO3HCPI €THKH
32 397 TexHuueckue  ycTpOMCTBAa: JABMraTelb BHYTPEHHEIO  CrOpaHus,
o OBITOBOM XOJOAMIBLHHUK, KOHAULIMOHEP
3.2.8 [IpakTuueckue padboTsl. I3MepeHue ynenbHON TEI0EMKOCTH
AT'PEI'ATHBIE COCTOSAHU A BELLIECBA. ®A30BBIE [TEPEXO/IbI
[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. Y qenbHas
TEIUIOTa MapooOpa3oBaHusa. 3aBUCHMOCTb TEMIIEPATypbl KUIIEHUS OT
3.3.1 JTaBJICHUS
3.3.2 AOGCOIFOTHAsI M1 OTHOCUTENbHAS BIAXKHOCTh BO3ayxa. HachIeHHbIH map
333 Teépmoe Teno. Kpucramimueckue u amopdHbie Tena. AHU30TPOMUS
" CBOMCTB KpucTamnoB. Kuakue kpuctayibl. COBpeMEHHbBIE MaTepHAIIbI
334 [InaBneHrie ¥ KpucTanM3anus. Y7enbHas TemjaoTa IUIaBJICHUS.
- Cyb6numarust
335 VYpaBHeHME TEII0BOro OanaHca
13 TexHuyeckue yCTpONCTBA: TUTPOMETP U MCUXPOMETP, KaJTOPUMETP,
: TEXHOJOTHH TMOJIy4eHHsI COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE
3.3.6 HaHOMAaTepHaJlOB, U HAHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padboTsl. MI3MepeHne BaXHOCTH BO3yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 DnekTpu3aius Tel. DIeKTpUUecKuil 3apsa. J[Ba BuIa 3IEKTPUUECKUX
o 3apsa 0B
4.1.2 IIpoBOIHMKY, AUBIIEKTPUKH U IOIYITPOBOAHUKU
4.1.3 3aK0oH COXpaHEHUs JIEKTPUIECKOTO 3apsiia
4.1.4 B3aumoneiictBue 3apsanoB. 3akon Kynona
Onexkrpuueckoe mojne. HanpskEHHOCTb  IIEKTPUYECKOTO  IOJISL.
[lpunuun cynepno3unuu. JIMHUKM HANpsSKEHHOCTH AIIEKTPUUYECKOTO
4-1.5 HOHH
416 PaGora cun anektpocrarndeckoro mois. Ilorenuman. PasHocTb
o MOTEHINAJIOB
417 [IpoBOAHMKY M TUAJIEKTPUKU B MOCTOSIHHOM 3JIEKTPUYECKOM IIOJIE.
o JlysnexkTpudeckasi IPOHUIIAEMOCTD
418 ONEKTPOEMKOCTb. Konnencarop. DNEeKTpOEMKOCTD IUIOCKOTO
o KOHJIEHCATOpa. DHEprus 3apsHKEHHOT0 KOHIEHCAaTopa
4.1 TexHnueckne yCTpOWCTBA: 3JIEKTPOCKOTI, IEKTPOMETD,
9JIEKTpOCTaTUYeCKass  3alluTa,  3a3eMJIEHHE  DJIEKTPONpPHUOOpPOB,
4.1.9 KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN TPUHTED
4.1.10 [IpakTuyeckue paboThl. MI3mMepeHue 31eKTpOoEMKOCTH KOHIEHCATopa
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I[NOCTOAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX CPEJJAX
4.2.1 VYcnoBus  CymIecTBOBaHMS — ITOCTOSSHHOIO — 3JIEKTPUYECKOrO  TOKa.
Hcrounuku Toka. Cuiia Toka. ITocTossHHBIN TOK
4.2.2 Hanpspkenune. 3akon Oma [u1st ydacTka Henu
423 DIIEKTPUUYECKOE COMTPOTUBIICHUE. Y ICIbHOE COMPOTUBJICHUE BEILIECTBA
424 ITocnenoBarenpHOE, MapajvieIbHOE, CMEIIaHHOE coeIMHEHNE
MIPOBOJTHUKOB
4.2.5 Pabota snexkrpuueckoro Toka. 3akoH Jxoyms — Jlenma
4.2.6 MOIIHOCTB JEKTPUUECKOTO TOKA
427 anexkTpoaBrkymas cuna (aanee — 3/1C) u BHyTpeHHEee CONMPOTUBIICHUE
- HCTOYHUKA TOKA. 3akoH OMa JiJIsl MOJIHOM (3aMKHYTOM) 3JIEKTPHUECKOM
uenu. KopoTkoe 3ambpIKaHne
438 ONEeKTpOHHAs MPOBOAUMOCTh  TBEPABIX METAUIOB. 3aBUCHUMOCTH
o COTPOTHUBIICHUS METAJJIOB OT TeMmeparypsl. CBEpXIPOBOAUMOCTD
4.2.9 DneKTpuuecKuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB
[MonynpoBoanuku. CoOcTBeHHass U MpPUMECHas POBOJAUMOCTH
42.10 nosiynpoBoaHuKoB. CBoiictBa p-n mnepexona. [lomynpoBoaHHKOBBIE
IPUOOPHI
42 4.2.11 ONEeKTpUYeCKUd  TOK B DJIEKTPOJIIUTAX.  ODJIEKTPOJIUTUYECKas
: Juccoanus. DIEeKTPOIN3
DneKTpuYecKuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHBIN
4212 pazpsan. PasznuuyHble THIIBI CaMOCTOSITENBHOTO paspsana. MomHus.
[Inazma
TexHudeckue ycTpoucTBa: aMrnepMeTp, BOJIbTMETP, PEOCTAT, HCTOYHUKHU
4213 TOKaQ, 3JIEKTPOHArpeBaTCIbHBIC puoopHI,
ANEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP  COMPOTHUBIICHUS,
BaKyyMHBII JOJ, TEPMUCTOPBI u dboTope3ucTOpHI,
MTOJIYTIPOBOIHUKOBBIN JTMOJI, TaJIbBAHUKA
[Ipaktuyeckne  paboTel.  M3ydeHHMe  CMEMIAaHHOTO  COEAMHEHUS
4.2.14 PE3UCTOPOB.
N3mepenne D/]C nctouHrnka ToKa U €ro BHYyTPEHHETO COMPOTHUBIICHUSI.
HabumoieHue 2nekTpoin3a
11 KJIACC
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Koxa Kon IIpoBepsieMble 2J1eMEHTHI COAEPKAHUSA
pa3jena | NpoOBepPsIeMOro
3JIeMEeHTAa
4 DJIEKTPOJJMHAMUMKA
43 MATHUTHOE ITIOJIE. 9JIEKTPOMAI'HUTHAA MHAYKIWA

43.1 [TocTostHHBIE MarHUThl. B3anMoeiicTBHE MOCTOSIHHBIX MATHUTOB
MaruutHoe mnose. Bekrop MarHuTHOM MHAyKuuu. [IpmHnumn

4.3.2 cyneprno3uiuu. JIuHuu MarHUTHOM uWHAYKIMU. KapTuHa JuHMMA
MarHUTHOM MHIYKIIMH OISl TOCTOSIHHBIX MAarHUTOB

433 MaruutHoe moje TPOBOAHMKA C TokoM. KapTuHa nuHMIA MO
JUIMHHOTO TPSIMOTO MPOBOJAHMKA M 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOAHMKA, KaTymKH ¢ TokoM. OmbIT Opcrena. Bzaumoneiicteue
MIPOBOJIHUKOB C TOKOM

434 Cuna Amriepa, €€ MOyJIb M HallpaBJICHUE

4.3.5 Cuia JlopeHua, e€ Mmoayib U HampasiieHue. [[BrkeHre 3apssKeHHON
YaCTHUIIbI B OAHOPOJHOM MarHUTHOM noJie. Pabota cuibl Jlopenia

4.3.6 SIBneHure JIEeKTPOMAarHUTHON MHIYKIIUU

437 [ToTok BEKTOpa MarHUTHOM MHAYKLIUH

4.3.8 OJ1C nnayKumu. 3aK0H JIEKTPOMarHuTHOM uHaAyKuu Papajaes

4.3.9 Buxpesoe anexrpuueckoe mnone. IJC MHAYKIIMU B MPOBOTHUKE,
JIBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOJTHOM MarHMTHOM T10J1€

4.3.10 [TpaBuio Jlenua

4.3.11 NuayktuBHOCTD. SABnenne caMouHaykuuu. 3/1C caMonHIyKIUU

4.3.12 OHeprus MarHUTHOTO TOJIsI KATYIIKU C TOKOM

4.3.13 DNIeKTpOMarHuTHOE ToJie
TexHu4ecKue yCTpoMCTBa: MOCTOSIHHBIE MATHUTHI, DJIEKTPOMArHHUTHI,

4.3.14 AIIEKTPOABUraTENb, YCKOPUTEIH 3JIEMEHTaPHBIX YaCTHII,
WHIyKIIMOHHAS TIeYb

4.3.15 [TpakTudeckue paboThl. M3yueHWE MarHUTHOTO TOJS KATYIIKU C
TokoM. MccnenoBanue neicTBHs MOCTOSSHHOTO MarHuTa Ha paMKy C
ToKoM. MccnenoBanue siBI€HUS 3JIEKTPOMAarHUTHON MHAYKIIMU

5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHUYECKHE 1 DJIEKTPOMAT'HUTHBIE KOJIEFAHUA

5.1.1 KonebarenbHas cuctema. CBoOoaHbIe KoneOaHus. ['apMoHHYeckue
konebanus. [lepron, gactora, ammummryaa u dasa KojgebaHui

5.12 [IpyXuHHBIA MasITHUK. MaTeMaTUUYECKUI MASITHUK
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5.1.3 YpaBHeHuEe  rapMOHHMYECKMX  KojneOanmii.  KuHemartndeckoen
JMHAMUYECKOE ONMCAHUE KOJIe0aTeIbHOTO JIBHIKCHHS
[IpeBpalteHrie SHEPTUU MPU TAPMOHUYECKUX KoseOaHusx. CBs3b
AMIUTMTYBl KOJICOAHWI MCXOMHOW BEIWYMHBI C aMIUTUTYAaMU
KoJIeOaHUH €€ CKOPOCTH B YCKOPEHHSI

5.1.5 KonebaTtenbHblii  KOHTYP. CBoOoaHBICE  3JIEKTPOMAarHUTHBIC
Kosie0aHus B U1€aIbHOM KOJIe0aTeIbHOM KOHTYpe. AHANIOTUS MEXAy
MEXaHUYECKUMH U DJIGKTPOMATHUTHBIMU KOJICOAHUSMHU.

®opmyna TomcoHa

5.1.6 3aKOH COXPaHEHHUs YHEPTUH B UCAIILHOM KO0JIe0aTeTbHOM KOHTYPE

5.1.7 Brinyxnennsle Mexanndeckue konebanus. Pesonanc. Pezonancuas
KpuBas. BEIHYI€HHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

5.1.8 [lepemeHnHbI TOK. CUHYCOUJAIbHBINA IEPEMEHHBIHN TOK.

5.1.9 MOIHOCTh TEPEMEHHOTO TOKa. AMIUIUTYAHOE U JCHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HANPSKEHUS

5.1.10 Tpancopmarop. IlpomsBoiacTBo, mepemadya ©  MmOTpedieHHE
AJIEKTPUUYECKON 3HEPruu. DKOJIOTHYECKUE PUCKU IIPU MPOU3BOJICTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa HCIIOJIb30BaHUS
3JIEKTPOIHEPIUHU B MIOBCEIHEBHON )KU3HU

5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, 3JIeKTpUYECKH 3BOHOK,
JMHHUH DJIEKTponepeaay

5.1.12 [Tpaktuyeckue pabotel. MccnenoBaHue 3aBUCUMOCTH IEPHOAA
MasbIX KoJieOaHWM Tpy3a Ha HUTH OT JJMHBI HUTU U MAacChl Tpy3a.
HccnenoBanne nEepeMEHHOTO TOKAa B LENMM W3 IOCIEI0BATEIBLHO
COETMHEHHBIX KOHJEHCATOPa, KATYUIKH U PE3UCTOPA

52 MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI
MexaHuueckie BOJHBI, YCIOBUSI —pacmpocTpanenus. llepuon.

CKopoCTh pacmlpoCTpaHeHHss H JjMHA BoOJHBL [lomepeunsie u
MPOAOJIbHBIE BOJHBI

521

522 WnTepdepenius u qudpakims MEXaHHIECKUX BOIH

523 3Byk. CkopocTh 3Byka. ['pomkocts 3Byka. Beicora Tona. TemOp
3ByKa

524 ONEeKTpOMarHUTHBIE BOJIHBL. Ycnosus U3IIy4eHUs
ANIEKTPOMArHUTHBIX BOJIH. B3anMHas opuenTanusa Bektopos E, B u v
B 2JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe
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525 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)XXCHHUE, IPEIOMIICHHUE,
HOJISIpU3anys, mudpakmus, uHTepdEpeHIHSL. CkopocTtb
AJIEKTPOMArHUTHBIX BOJH

5.2.6

[IIxana 3neKTpOMarHuTHBIX BOJIH. [I[puMeHEHNE 37IEKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

5.2.7 [IpyHUMNBIL  pagMoOCBs3W M TENEBUACHUA.  Paauonokanus.
DJEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEeH cpeibl

528 TexHnueckue yCTpOiicTBa: MY3bIKaJIbHbIE UHCTPYMEHTBI,
yJIBTPa3ByKOBasi JAMAarHOCTHKA B TEXHMKE M MEAMLHMHE, paaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neup

53 OIITHUKA

5.3.1 [IpsamosinHENHOE pacIpOCTPaHEHUE CBETA B OAHOPOIHOM cpeae. Jlyu
CBETa

532 Otpaxxenue cBeTa. 3akoHbl oOTpakeHusi cBera. IlocTpoeHue
M300paXeHHI B IMJIOCKOM 3epKajie

533 [Ipenomnienue cBeta. 3aKOHBI MpeENOMIICHHs cBeTa. AOCONIOTHBIN
110Ka3aTeNb PETOMIICHUS

534 [TonHoe BHyTpeHHee oTpakeHue. lIpeaenbHBI  Yrom MOJHOTO
BHYTPEHHETO OTPAKEHUS

535 Hucnepcus cera. CinoxHbi coctaB Oenoro cseta. Llper

53.6 Colwuparomue u pacceuBaromue JuH3bl. ToHkas nua3a. DOKycHOE

pacCTOSsHME M ONTHYECKas Ccuia TOHKOM JHH3bL [locTpoenue
M300paXeHU B COOMpArONIUX M pacceuBaromumx JuH3ax. Gopmymna
TOHKOM TWH3EI. YBEJINUYEHUE, JaBaeMOe JIMH30HM

5.3.7 [Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH

Wnrepdepennust  ceera. KorepeHTHble  MCTOYHHMKU. Y CIIOBUS
HaOJII0IeHUsT MAaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpeHIIMOHHON
KapTHHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB

Mudpakums  cBera.  JudpaxknuonHas — pemérka.  YcioBue
HaOJII0IeHUs TJIaBHBIX MaKCUMYMOB npu naJIcHUN
MOHOXPOMAaTHYECKOI'0 CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY

53.8

539

5.3.10 [Tonstpusanus ceta

5.3.11 TexHnueckue  yCTpOMCTBa: OuKH,  JIyna, ¢doroamnmapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TeJIEeCKON, BOJOKOHHAsS
OITHUKA, TM(PAKIMOHHAS PEHIETKA, TTOJSIPOUT
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5.3.12 [TpakTdeckne paboThl. M3MepeHue MoKaszarens MPEeTOMIICHUSI.
WccnenoBanue CBOWCTB M300pakeHWd B JMH3aX. HaOmronenue
JIMCTIEPCUU CBETA

6 DJIEMEHTBI CHEITMAJIBHOM TEOPMM OTHOCHUTEJIBHOCTU
I'paHnnbl IPUMEHUMOCTH KJIACCHYECKOW MexaHukH. IlocTynarel
TEOPUM OTHOCUTEJIIBHOCTH: HMHBApPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHINITEHHA

6.1

6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BpPEMEHU U
COKpAIlIEHUE [UIUHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHUIIBI

6.4 CBsi3pb Macchl C JHEpPrHe U HMIIYJIbCOM CBOOOJHOM YacCTHUIIBI.
DHeprus MoKosi CB0O00THOM YaCTHIIBI

7 KBAHTOBAA ®U3UKA

7.1 BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. ®opmyna [Inanka cBsi3u SHEPTHH (HOTOHA C €TO YACTOTOM.
DOHeprusi 1 UMITysbC HOTOHA

7.1.2 OtkpeiTre u uccnenoBanue poroddpdexra. Onbitel A.I'. CTonerona.
3akoHsb! hoTtodddexra

7.1.3 VYpaBuenue DiinmreiiHa s Gorodpdexra. «KpacHas rpaHuma»

doroaddexra

7.1.4 Jasnenue ceera. Onwitsl [1.H. JleGenena

7.1.5 XUMHYECKOE NelICTBUE CBETA

7.1.6 TexHuyeckue ycTponcTBa: (OTORIEMEHT, (POTONATUUK, COJHEUHAs
Oartapesi, CBeTOANO]]
7.2 CTPOEHUE ATOMA

7.2.1 Monens aroma Tomcona. OnbiThl Pe3epdopaa no uccnenoBaHuio
cTpoeHus aroma. [lmanerapHas Mojens aroma

722 [Toctynatsl bopa. U3ny4yenue u noriomieHne (GOTOHOB MpH Nepexoie
aToOMa C OJTHOTO YPOBHsI SHEPrUH Ha Apyroil. Buael ciektpoB. CriekTp
YPOBHEM HEPrUU aTOMa BOJOPOaa

723 Bonnosbie cBoiictBa yactun. Bonubl e bpoitns. KopmyckynspHo-
BOJTHOBOM Jyanm3M. Judpakiys 3J€KTPOHOB Ha KPUCTAIIIAX

7.2.4 CHOHTaHHOE U BBIHYXJACHHOE U3JIy4eHHUE. Y CTPOUCTBO M MPUHIIHAII
paboTHI 1a3epa

7.2.5 TexHUUeCKue yCTPOWCTBA: CHEKTPaJIbHBIN aHAIN3 (CIIEKTPOCKOI),
J1a3ep, KBAHTOBBIN KOMITBIOTED
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7.2.6 [TpakTrueckue padotsl. HabiroieHre TMHEHYaTOro CIeKTpa
7.3 ATOMHOE AP0
7.3.1 MeTo1p1 HAOJIOACHUS M PETUCTPAIIMH YJIEMEHTAPHBIX YaCTHIT
7.3.2 OtxkpeiTe pagnoakTuBHOCTH. OmbiThl Pezepdopaa no onpenenenuto
cocTaBa paJMOaKTUBHOTO u3iydeHus. CBolicTBa anbda-, Oeta-,
raMMma-usilydeHus. BrusHue paguoakTHUBHOCTH Ha
JKHBbBIE OPTaHU3MBbI
33 OtkpbiTE mNpoTOHa U HeilTpoHa. HykioHHas Mozens szpa
7.3. ['eitzenbepra — MBanenko. 3apsan sgpa. MaccoBoe umciio sijpa.
N3otomsl
7.3.4 Anbba-pacrian. ONEKTpOHHBIM W TO3UTPOHHBIM  OeTa-pacra.
["amma-uznyyenue. 3aKkoH paJuoaKTUBHOIO pacnaja
7.3.5 DHeprus cBsi3W HYKJIOHOB B siape. SnepHsle cuibl. [ledext macchl
aapa
7.3.6 Snepuble peakiuu. JleneHue u CUHTE3 siiep
7.3.7 Snepublii  peaktop. TepmosimepHbiii  cuHTe3. IIpobGiaembr U
NEPCIEKTUBBl SACPHOM HHEPreTHKU. OKOJIOTUYECKUE ACIEKThI
AJIEPHON YPHEPTeTUKH
7.3.8 DneMeHTapHbIe YaCTULBL. OtkpbiTHE NO3UTPOHA.
@dyHIaMeHTalbHbIE B3aUMOJICHCTBHS
7.3.9 TexHuueckue ycTpoucTBa: 103UMETp, kKamepa BuibcoHa, siaepHbIi
peakTop, aToMHast 6oMba
7.3.10 [TpakTueckue padboTsl. MccnenoBanue TpekoB yacTHIL (110 TOTOBBIM
¢oTorpadusm)
8 OJIEMEHTBI ACTPOPU3NKU
8.1 Bun 3Bé3nnoro Heba. CozBe3ausi, sSipKue 3BE3MBI, TIIAHETHI, HX
BHUJIUMOE JIBUKEHUE
8.2 Conneunas cucrema. [lnanetst 3eMHOM rpynmnsl. [InaHeTbI-TrUranThl 1
X CIIyTHHKH, KapJIMKOBbIe IUIaHeTel. Mansle Tena CoJIHEYHOMN
CHCTEMBI
8.3 Comnre, potochepa u atmochepa. ComHedHast aKTUBHOCTh
8.4 Nctounuk sHeprun ComHua v 3837
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8.5 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTh, Paauyc,
TEMIIEPATypa, UX B3aUMOCBSI3b. J(MarpaMMa «CIeKTpajJbHBINA Ki1acc —
CBETUMOCTbY». 3BE3/bI TVIABHOM IMOCIEA0BATEIHHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTbY I 3BE3]] IIIaBHOW MOCIIE10BATEIbHOCTH

8.6 Buytpennee crtpoenue 3BE3n. CoBpeMEHHBIC MPEACTABICHUS O
POUCXOXKACHUH | dBoJoIMK CotHIA M 3BE31. DTaIlbl )KU3HU 3BE3]

8.7 Mineunbii Ilyte — nHama [Danaktuka. CroupanbHas CTpPYKTypa
lamakTuku, pacnpeneneHue 3BE37, raza u nbpuid. llomoxkenue u
newkenne Comnma B [amaktuke. Ilmockas wu  cdepudeckas
MOJACUCTEMBI [ 'aakTuKu

8.8 Tunel ranakTuk. PaguoramakTuku u KBazapbl. UEpHBIE IBIPHI B
SIpax TATAKTHK

8.9 Bcenennas. Pacmupenune Bcenennoit. 3akon Xa006ma. PasGeranue
rajlakTuk. Bo3spacr u paguyc Beenennol, Teopus bosbmoro B3peiBa.
Mopenb «ropsiueil Beenennoit». PenukroBoe usiyuyenue

8.10 Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie
po0JIEMbI ACTPOHOMUH
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ITPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOU OBPA30OBATEJIbBHOU ITPOI'PAMMBI CPEJHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPpeOOBaHMS K PEeMETHBIM Pe3yJbTaTaM OCBOEHHSI OCHOBHOM
poBepsie |00pa3oBaTeJbHOI MPOrpaMMBbl CpeAHero 001ero oopa3oBaHus

MOT0

rpedoBaH

Msi

1 |CdhopmupoBaHHOCTh YMEHUH pacmo3HaBaTh (U3UYECKHE SBIEHUSA (TIPOIECCHI) U
OOBSICHSITh X HA OCHOBE M3yYEHHBIX 3aKOHOB

2 |Bmagenue  OCHOBONOJIATAIOMUMH  (QU3WYCCKUMU  TIOHATHSAMH W BEIUYMHAMH,
XapaKTEPHUIYIOMUMHU (PU3NYECKHE MTPOIIECCHI

3  |CpopMHUPOBAaHHOCTh YMEHHIl MPUMEHSATH 3aKOHBI  KJIACCHUYECKOM  MEXaHUKH,
MOJICKYJISIPHON (DM3UKH U TEPMOAMHAMUKH, JIEKTPOJUHAMUKHY, KBAHTOBON (DU3UKH IS
aHayin3a M OOBSCHEHUS SBICHUI MHUKpOMHpA, MaKpoMupa U Merammpa, pasinyaTh
ycloBusi (TpaHULbI, O0JIACTH) NPUMEHUMOCTH (U3MYECKHX 3aKOHOB, IOHUMATH
BCeoOImMi XapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAHWYCHHOCTH HWCIOJIH30BAHUS
YACTHBIX 3aKOHOB; aHAJU3UPOBaTh (PU3MYECKHE TMPOILIECCHI, HCIOJIb3ys OCHOBHBIC

ITIOJIOKCHU S, 3aKOHBI M 3aKOHOMCPHOCTH

4 | ChopMuUpOBaHHOCTh YMEHHS Pa3inyaTh YCIOBHS IPUMEHUMOCTH Moiesiel GU3NYECKUX
TEJ ¥ IPOLIECCOB (SIBICHUI)

5 | ChopMHPOBAHHOCTh YMEHUS pellaTh pacu€THBIE 33Ja4YM C SBHO 3aJlaHHOM M HESBHO
3aJ]aHHOM (U3MYECKOW MOJENIbI0: Ha OCHOBAaHMU aHalM3a YCJIOBHUS BBIOMpATh
¢usnyeckue MojeNM, OTBevarolue TpeOOBAHUSAM 3a/laud, MPUMEHATh (OPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJIaThl (PU3UYECKHX TEOPUH MPH HCIOIb30BAHUU
MaTEMaTUYECKUX METOAOB pELIECHUS 3a7ad, NPOBOAUTH PAacyYETbl HA OCHOBAHUHU
HMEIIUXC JaHHBIX, aHAIM3UPOBATh PE3YJIBTATEl U KOPPEKTUPOBATH METOBI PELICHUS
C YYETOM IOJYYEHHBIX PE3yIbTaTOB

6 |Pemarp kauecTBEHHbIE 3a/1a4M, TPEOYIOIIME IPUMEHEHUS 3HAaHUNA U3 Pa3HBIX pa3feioB
IIKOJIBHOTO Kypca (U3MKH, a TaKKe HHTEerpallMd 3HaHUM U3 JpYrux IpeaMETOB
€CTECTBEHHOHAY4YHOI'0 LIMKJIA: BBICTPAMBATH JIOTUYECKYIO LIETIOYKY pPaACCyKIECHHUU C
ONOpOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS

7 |BnageHue OCHOBHBIMH METOJaMH HAY4YHOTO IO3HAHUS, UCTIOJIb3YEMBIMU B (pHU3UKE:
MPOBOJUTH TIPSIMbIE W KOCBEHHBIE HM3MEpPEHUs (PU3MUECKUX BEIUYHH, BBIOUpPAs
ONTHUMAJBHBIA CHOCOO W3MEpEeHUsT U HCIONb3ys W3BECTHbIE METOJbl OIICHKHU
MOTPENTHOCTE M3MEpPEHU, TMPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTEH (DU3NUYECKUX
BEJIMYMH C UCIIOJIb30BAHUEM TMPSMBIX U3MEPEHUH, OOBICHITH TOTYyUYEHHBIC PE3yTbTaThI,
WCTIONB3Ysl (PU3MUECKHE TEOPUM, 3aKOHBI M TIOHSITHS, W JIeJaTh BBIBOJIBI; COOJIIOIATH
mpaBmwia 0€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEIOBAHUN B paMKax Y4eOHOro
JKCIIEPUMEHTa M Y4eOHO-HCCIEAO0BATEIbCKON JEATETbHOCTH C HCIOJIb30BAaHUEM
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U (POBBIX U3MEPUTEIBHBIX YCTPOICTB U 1a00PaTOPHOro 000pyA0BaAHUS

8 |CdopmupoBaHHOCT, YMEHUN aHATU3WPOBATH M OICHUBATH IMOCIEIACTBHUS OBITOBOU W
MIPOU3BOJICTBEHHOH JICSITEIIbHOCTH Y€JI0BEKa, CBSI3aHHOM ¢ (PU3MUECKIMH TIPOIIECCaMH, C
MO3UIMH  DKOJNOTHYECKOW  O€30MacHOCTH;  TMPEACTABICHUH O  pallioHAIHLHOM
MPUPOJIOIONB30BAHUN, @ TaK)KE PasyMHOM HCIOJIB30BAHUU JIOCTHKCHUH HAYKH W

TEXHOJIOTHH JIJIS TAJTbHEUIIIETO Pa3BUTHS YEJIOBEUECKOT0 00IIeCcTBa

9 |OBnameHue pa3nIuyHBIMU crocobamu paboTel ¢  uHPOpManmel  (HU3HUECKOro
COJICp)KaHUsI C HCIIOJIb30BAHHEM COBPEMCHHBIX HWH(MOPMAIMOHHBIX TEXHOJOTHH;
pa3sBUTHEC YMCHHMH KPUTHYECKOTO aHAJM3a W OIECHKH JOCTOBEPHOCTH IOJIy4aeMOM
uHpOpMaIHH

10 |CdopMupoBaHHOCTb yMEHHMH NPUMEHATH OCHOBOIOJAraloIIMe aCTPOHOMHUYECKUE
MOHATHSI, TEOPUU U 3aKOHBI JUIsl aHanu3a U OOBSCHEHHS (PU3UYECKHX TMPOIECCOB,
MPOUCXOAANINX Ha 3BE3/IAaX, B 3BE3AHBIX CHCTEMAX, B MEXTaJIaAKTHYECKON Ccpene;

JABHKCHU S HeOECHBIX TCJI, SBOJIFOITNN 3BE30 U BeenenHom

101



I'ocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa3oBaTebHOe yupe:xaeHue CBepaIoBCKoil 00J1acTH
«I'yOepHaTOpckmii JuIe»

HEPEYEHDB 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBbIX HA EID I10 ®U3UKE

Kon Kan Fposepaemulil WIEMenT copepRanig
pazaena’ | aaemcHTa
TOMBI
I MEXAHHKA
11 KHHEMATHKA

1.1.1 Mexammieckoe  anxenne.  OTHOCHTEALNOCTE  MEXAHHIECKOrO  JIBHKCHNA.
CHerema oreweTa

1.1.2 MatepiusHan ToMKEa. 2z TPACKTIOpUN
E¢ paamnyc-nextop:

FO)=(x(1). ¥(0). 2(1)).

IPACKTOPHA,

nNepeMeleHHe: =
> = 2 = ¥V
AF=7(4)-r(4)=H-5=

=(Ax.Ay.Az) ‘

NyTh.

Choxenne nepesenienuil:

AR =AL + A

L3 | Cropocts MaTepiiinioi TodK:

Caoxenne cxopocreii: V) = U, ¥4,

Brusmenenne nepesenienis i nyTin Marepuaabiol Toukin npH npasMomeiinos

ABIGKEHNN BA0AL OCK X 10 rpadwxy sasucumocrn Y, ( t)

1.14 _ AD

Yekopenite Matepraasnoll rouxu: @ = =y, = (8, 4,4, )
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_Av,
Al [yis

¥

=(U, ),.muulom-mo a, =(U,.)', a, =(U, )',

1.1.5 | PagHOMEPHOC NPAMOTHHSHIOE IBHACHNE:

x(1) = x5 +u,,t

v (t)=uv,, =const

1.1.6 PaBHOYCKOPCHHOC MPAMOAHHCHHOC ABHKCHNC:

2
x(1)=x +v,,,t+-"%-

v, (t)=u,, +at

a, = const

v, ~v, =2a,(x-x)

o +0
TIpit IBIGKINN B OIIOM ATIPARTEII Tl S = —’2—1 “t

LL7 | Crobognoe najgenne. Y ckopenne cRODOIHOIO
migenns. snwenne rena, GpomeHnoro noa

yraom @ k ropasoury:

x{t)=x, + 0, 0= X +u,c050- v A

. Uy
B
.y(r)ny,+¢)",t+£—';-=y,+vosinn'l-52£ 1
Mo

v, (t)=1,, =u,cosa

<3 |

10,.(l)=v(,,.+g_,,t=u,sina-gt 0 x

g,=0
g, =—g& = const

1.1.8 Kpisosmmeiinoe asuaesme, JABICKCHIC METEPHAILHON TOUKIH N0 OKPYRHOCTN,
Vraosas n ansciings ckopoets Tosxn: U =K [Ipiw pasnoseprom anmmcrinn

2n
TOUKI 110 oxkpykocTy (0= '?‘ =2av.
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2
u
Heutpoctpesiteastioe  yokopenne  toukn: . = ? =w'R. Momoc

YCKOPEHHE MATCPHAILHON TOUKH

119 | Teepaoe teno, MocTynateanoe i Bpamareiibioe IR He TREPIOro Tela

1.2 JAHHAMHKA

1.2.1 Huepumanwume cncremms  orcwera,  Ilependt  saxon  Hworona.  Tpsumn
orHocHTeaRocTH Fanes

122 m
Maceca remy. [Taomocrs Beiecrsa: P~

vV

— Crma. [psnn cynepnossus e ﬁm“m = i;,' + ¥+

1.24 | Bropoit suxon Huotona: s sarepuaasiolt rouxn s HCO

F=ma: Ap= FAt opn F = const

1.25 | Tperwii iaxon HewoToHa 118 MAaTCpHIBHRIX Sl
F, =-F. Fa £

rowex: F, =-F,,

1.26 | 3aKon BCEMHPHOIO TAFOTEMMA: CHALL HPHTKSHMA MEKAY TOUSTHLIMI MBCCAMN

mm,
A

Coma vawecm, Hewtp vokecmn Teaa, 3aicnMocTs CHanl TRECCTI OT 8ROt b
HJL OBEPXHOCTLIO NAaNeTH paxuycom Ry:

GCMm
(R, +h)

1.27 | Cuma ynpyroctit. 3axou lyxa: Fy = -kx

panHi F=GC

mg=

1.28 | Cuna rpenna. Cyxoe tpemse.

Conma TPCHISR CROIBACHIR: F, = HN

Coia TPeHHs NOKos: ' 285 uN

Koadipuusment rpesns
1.2.9 F
Jlannesme: P= "E'

1.3 CTATHKA




I'ocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa3oBaTebHOe yupe:xaeHue CBepaIoBCKoil 00J1acTH
«I'yOepHaTOpckmii JuIe»

1.3.1 MOMENT CHIIM OTHOCHTEILIO OCH BPATCHHN:

|M|=Fl. rae | — nsewo enmm F
OTHOCHTEABHO OCH, NPOXOARIICH Yepes TOURY —~
) NEPICHANKNARPHO PHCYHKY F

1.32 |Hewyp wace 7esa.  llemtp  M3CC  CHCTEMM  MATCPHANRHMX  TOYEK:

L +nLE + ...
Ry =2t g = const
W m+m, . B oamopoaios mone reaect (g ) ueH1p

MIUCC TCAA COBTHLIACT € IO LHCHTPOM THACCTH

1.33 {M,+M2+...=0
Yenosnn pasrosecns teepaoro reaa s HCO: | = =
F+F+..=0

1.34 Jaxon MNackans

1.35 Jlanneine 8 svtxocn, nokosueiicn s HCO: P= B, +pgh

138 Fakou Apxaum ﬁm = -Pun\'(n .

ecn Ten0 M KIAROCTL HOKOATEA 1 HCO, 10 Fagy = pEV iireen

Yeaonne naasanms ren

14 FAKOHBI COXPAHEHHS B MEXAHUKE

14.1 Hyiyase Marepuaassoi Toukm: p= mi

14.2 Hanyase cuctessl Tei: P=p+p+..

143 | 3axoH MIMCHCHIS i COXPAHCHHA HMITYIhCA

s MCO Ap=A( B+ P, +..) = F At + B, A+ ...

sHCO Ap=A(B+ P +.)=0 com B, +F ., +..=0

PeakTnsioe auskeHine

144 | PaGor caimsd ma Mazios nepesteiicHmm:

F
A=|F|-|AF|-cos a = F,-Ax :('
AF

145 Moummocrs st
eci 3a spesis Al paGora cwrm wiMensercs
na AA, ro momsocTs ot
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:A_A = F.u-cosu ﬁ
Al AR a
7]

146 2 2
Kiternueckan sueprag murepuamaoit touxn: £ =

3aKoH MIMCHCHHS KHHCTHMECKONH IHCPTHM CHCTOMM MATCPHAIMNMX TOMSK: B
Hco AE_, =A, +A, +...

147 | HorenumansHan YHeprns:

N8 NOTCHIHATLHLEX CHA Az = [‘; - B - 'AE..”“.. 3

TTOTCHINATLAAS JHEPIHA MATEPHAARHON TOMKH B OAHOPOIHOM MOAC THASCTI

Eamu.’mgh~

ClOTEHIMANLIEN WHEPTHE YOPYIO ASPOPMUPOBINNIONG Tem:

kx'

 DGER T

LAB | 34508 MIMEHGMA 1 COXPUILEHMA MEXANMICCKON eprn:

Ewex = Eam ¢ Eooicun,

sico AE, =A

BUCN BoOOIeNMLL o,

s HCO AE . =0 ccam Auces uemoroms cus = 0

1.5 MEXAHMMECKHE KOJIEBAHHUA H BOJIHbBI

1.5.1 Fapsonnseckse  koneGanpsa  Mareprassnoil  Toux. Asmnamrysa o dasa
kosteDaniil, KHHeMaTHaeckoe onncanse:

x(t)= Asin(wr+g,),

v,(1)=x,

a,(l) = (U, ), = -w‘x(l)=> a, +@ =0, rae x - cvetenne s nofokenns
PABHOBCCHN,

JhmaMuieckor onncaHne:
ma, = -kx, rae &= m®°* . Iro wuaun, wro F, = kx.

DHEPrETHICCKOE OIMCANNE (JAXOM COXPANCIHA MCXAMMICCKON Weprin):
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my K mo, kA
2 2

CRsh aMIINTYIM KOACOANMH CMCIICHIS METEPHATLION TOUKI € AMILIRTYAAMH
KOACOAHNHA €0 CKOPOCTH I YOKOPLHHS:

Vs =0A, 8, =00 A

152 ox |
Mepuoa i vwacrora koaebannit: 1 = -5 = o

flepuoa  mamux  cRoboaHBIX  KOACOAHMIT  MOTOMATIMCCKOTO  MANTHIIKE:
1

T'= Zx\/:,
g

fm
[Tepnoa csobotmnx KOACORHMI HPYRNHHOND MARTHHEA:! T=2n -;‘-

1.53 | Bunysacuuse konebauns. Peronanc. Petonancuan kpusas

154 |Honepeswsisie # poaoananie Botisl. CKOPOCTE PACHPOCTPAHCHIS I /LTHHA ROTH IS

A=pT = = )
v
Hirrepdepennms n i paxuns 8oas

1.5.5 |3nyx. Cxopocts 3ayKka

2 MOJIEKYJIAPHASA ©@HIHKA, TEPMOJIHHAMHKA

2.1 MOJIEKYIAPHAS OHIHKA

2.1.1 Mouean crpoctis 1ason, RHAKOCTe i Toepanx rer [ycn tepMoaniaMueckan
cHeTeMa (Tea0) cocTonT i N oannaxoaiix Moaexyn. Toraa KoanuecTRO BemecTRa

N —m
Ny w

rac Na — mcao Asoraapo, m — macca cucremst (tem), B — smonspuas smacca

BCLICCTBA

2.1.2 | Tensonoe Inirkenie aTOMOB i MOAEKY.) BEIlECTsa

213 BaanMoachcTeNe HACTHIL HEIHCCTRA

214 | Aupdyins. bpoyrosckoe asiacHne

2.1.5 Moaeas waeansnoro rasa s MKT

216 | Cosse MOKLY ARBICHHEM 1 CPCAREN KHHCTRYCCKON IHEPrHel nOCTymaTeasHoro
TENAORONO JARFARCHIE MOJEKY ) HACLIHOro Tasa (ocnosioe ypasnenine MKT):
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Ao 5 2 (my') 2 — =

P 3m° 3 2 3 et » TZ1€ Mg — MACCA OJTHON MOICKY IR,
N

"="‘,‘ ~ KOMUCHTPILAA MOJIEKYN

2.1.7 | Abcomornas remncparypa: T =1t° + 273K

2.18 | Caase Tenncparypal rasa ¢O CPeaHeil KHHCTHUCCKON SHEPINCH NOCTYNATEALHOIO
TCIIOBONO AMMARCHHE €10 MOICKYIL

o :
2 ) 2

2.1.9 | Vpasueune p= nkT

2.1.10 | Moaeas HAGIILHOIO rass b TEPMOAHHAMHKS:

Vpasuenue Mennencesa — Knaneipona
Bripamenue 118 BHYTPCHHCH Hepran

Ypasueune Mengeneesa — Knanefipoua (npusensnsic Gopyiss aanmucn ):

pV="RT=vRT= NkT_p=2RL
1 1

Bupakenne A BHyTpennedl  OMEpruH  OQHONTOMHOIO  MACAALHOIO [
(mpasmeriaae opsnt sIcH );

U=-§-vRT=%NkT=§£'RT=vq,T=§pV

2u

2,111 | axou Jansyoua 100 SaBAcHHA CHMECH PASPEECHMELX Ta308:
P=m+pm+..

2.1.12  |[Hionponecest B PaIpeacHHOM Tase ¢ DOCTORHHWM  SHCA0M  moaekys N
(¢ MOCTORHMEIM KO/HMECTROM Bemectsa V)

wsorepsa (T = const): pV « const,

woxopa (V = const); g = const |

Vv
wiobapa (p = const): T = const

I'paduueckoe npeacranaenne wionpoueccor Ha pV-, pT- n VT-anarpammax.
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O0LCaIHBCHHL FRI0BLIET SAKOH;

-’i/'=CORS(

A8 TIOCTORMMOTO KOMHYeCTa betectsa ¥

2.1.13  |Hacsmewmsie ¥ sesacuuneninie napu. KauecTnemnan 3anHcuMocTs miornoeTi
W ARRACHAN HACHICHAOTO NAPA OT TEMICPATYPRL, WX HEIARHCHMOCTL OT 00neMa
HACKIIICHHOIO Napa

Z.1.14 | BaaxwocTms BOIYXA.

Paps(T) P (7)
pm-lm(r) pmmm(T)

2115 [Msmenenne arperamiuiy COCTORHMIL BCWICCTBA: MCHAPCHNE W KOHACHCILNN,
KHOCHHE AIIKOCTH

Oruocntenshas srasnocrs: ¢ =

2.1.16 | Masmescenue arperatibix COCTORHIE BOMICCTBA! IUMBACHIC It KPHCTRLIISANHS

2117  |lpeobpazosanie sncpran 8 Qaioasix nepexomx

22 TEPMOAHHAMHKA

221 | Temnoroe paBHOBECHE W TEMTICPATYPS

222 | Buyrpenussn smeprus

223 |Tennonepenuda kax ¢nocod mamenenny suyrpensedt sneprun 61 conepuieimny
patorid. KonBekina, TerionposoiHocTs, KityNeHie

224 Konnwectro rennomu.

Vaemsuas Tenaoemxocts semecrsa ¢; @ = CMA T

2.2.5 Yaensuan rensota napoodpasosarns L Q = Lm,

Y acanHas Tenaore naasaenns A: @ =Am,

Yiennnas venaors cropasns ronansa ¢: Q = gm

2.28 Jaementapuan padora 8 TOPMOJIMHAMIKE: A= pAV  guancrenne paboTi

no rpaiky npotecca wa pv-amarpamse

227  |Tlepnuiil 3aK0N TePMOIHHAMIKN,

Q; =AU, + A, =(U2‘Ut)+42.
Asabara:
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Q;=0= Az=U| -U,=-AU,

228 | Bropoit saxou repmomimusn. HeoGparmbie npoueccnt

229 | Nprnunns aelcTsns rennossx Maumn, KIJL:

4o Allllllll = Q“F -IQm\I ='_ Ianu

T Q.. .
2210 | Maxcumamsuoe sadenne KITL Lanka Kapuo:
T -T T
maxn=n, = e SR 2 - l i,
n bupm 7'.“' Tu'

2.2.11 | Vpasueune renaosoro Saaanca: Q) « Qa4+ Qz+ ... =0

3 WIEKTPOJAMHAMHKA

31 WEKTPHYECKOE TTOJIE

311 DACKTPHIANMA TEA 1 ¢ MPOSBIACHMN, DaeKTpHUceRiit japsa. Jlsa snaa sapaaa.
nemcHTApHEIT ek TpHYCcCKiil 3apAA. JaKOH COXPAHCHHS  WICKTPIMCCKOro
PR

3.1.2 | Baanmoneiicreme sapaaon. Toueunne sapais. 3axon Kysona:
B OAHOPOAHOM BEUICCTHE © AMIICKTPHAICCKOI nponnuaesocTiio &

_Jallel 1 |alel
Pl ton P

3.1.3 | Daexrpuuecxoe nane. Ero AelicTRNE HA WICKTPHYUSCKRES 3apain

314 g F
Hnnpuwuom WICKTPHHECKONO NOAX: E = .
qwll‘.

4q

Hoae ToucuHoro sapsaa: E, =k ‘,_j .

—

oanoponoe noae: £ = const .

Kaprunst il sanpsaxennocri 21X nosedt

3.1.5 | NoTenunarsHOoCcTs FACKTPOCTETHHECKON O [1OIN,

PasiocTs NOTCHILAIOB B HANPAACHHNC:

A, =q(0,~9,)=-gAp=qU
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Ioresumansinan DHEPTHR ZAPATIN B WICKTPOCTATHHCCKOM TTOJIC]

W=qgp
A=-AW

HMoTesuuan MekTpoctamueckoro noas: P =~

Cosse  HANPAKCHHOCTH (IO0% M PASHOCTH HOTCHUMAAOE IR OAHOPOANOTO
MerTpocTaTiieckoro noas: U = Ed

306 | Upususn cynepnossimn VICK TPHYCCKIX. noei:

E=E+E+. 0=9,+0,+..

3.7 |Tlposoaumks B MICKTPOCTATHUCCKOM  nose.  YCaomue  panmosecis
JAPRAOKT  BHYTPH  HPOBOIHHKR é’:(), BHYTPH M HE  NOBCPXHOCTH
nposomika P = const

318 | Awmsexrpuxi B wekrpocrariieckom nose. Jnviestpiucckas HpoMniaesocts
semecrsa £

319 q
Konaencarop. Inexrpocsrocth KoWeHcaropa: C= U

£6,S
d

=aCD

VKTPOCMKOCTE NAOCKON0 KOHACHCATOPA: C=

3010 [ Tlapaaneastoe COCIMHeHNE KOHICHCI TOPOR;

q’ql"'q”.u.l-h.Ul‘....Cm|l'C]fC]+..-

IocaeaoBuTebHOC COCIMHEHNE KORACHCITOPOR:

1 1 1
U=Ui+h+....qu=q=..., Vo— I e e o,
| YT G GG
3. l ' ‘ l U CUZ 2
Inepris sapmkennoro korgencatopa: W, = bAoA,
2 2 2C
32 FAKOHbBI NMOCTOSHHOIO TOKA
321 Aq
Cuna roxa: I= . IMocronummii ox: 1 = const
Aty

A nocrosmoro toka g~ It
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322 | Yehosns cymecTBOBAHIA WICKTPHYCCKOTO TOKA.
Hanpsacenne U n DJIC E

323 U
Faxon Osa s yacTia uenn: I=—

R

324 DACKIPHYCCKOE COMPOTHRICHNE. JARMCHMOCTL  CONPOTHRACHNSE  OIHOPOINOTO
NPOBOAHWKE OT €50 JAMHK N CeNcHHN.,  YACTWHOC  CONpPOTHAICHHE

/
pemtectna, K= P‘g
-  ——
Herosmmxn toxa. IAC neroumnxa toxa: E = T ‘

Buytpelmce CONPOTHBICHHE HCTOMHHKS TORS

326 |3axon Owma 138 noaHoll (3aMKHYTOH) MICKTPHHCCKON E r‘
E i PIE
R
R+r

nenn: E = IR + Ir, otxya I=

327 | Hapraneassoe COLANHENNE NPOBOIINKOR:

1 b d

=—t—dt..

l-l|+b¢....U|-Uz-....'&: R R, .

Hocaeaomareannoe coemnenne HPOBOANKKON:

U=Ul’U)".-..lt"ﬂg-.anxu=R|*Rz’...

328 | PaGora aestpuaeckoro Toxa: A = JUL

Saxon moynn ~ Jenua: Q ~ PRt

:
Ha pemctope R: Q= A=I*Rt = IUt'-‘-l}—;-!

329 AA

MOmHOCTS VCKTPHYCCKONO TOKIL P= =1U

’ e
Temionas MOLIHOCTS, BhizeAseMas 1 pesmctope: P=I°R= i v

.-

At

=EJ

MOIHOCTH HCTOMHIKR TOKA:

A0

112



I'ocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa3oBaTebHOe yupe:xaeHue CBepaIoBCKoil 00J1acTH
«I'yOepHaTOpckmii JuIe»

3210 [CeoGoamsie  HOCHTEAR  VICKTPHMECKHMN  WIPRIOE B (POBOJHIKAX,
Mexanmuvm  IPOROANMOCTI  TREPAMX  METAIOB, PACTROPOR W PACTIABOR
wekTpoanTon, ruzos. Moaynposoannks, [oaynposoasnxossi auos

33 MATHHTHOE NOJIE

KR Mexannueckoe  slanmoaeiicrsne  sarnwros.  Marwmmsoe  nose. Bextop
MATHITHON WHILYRITHH, pusn CYTICPIIOIHIN MATHHTHRIX

naneii: B= a +Bz+...

Jlusan wHAYEIY MarsuTHoro noas, Kaprasn amssi msavEinms MarHiTHoro
NS HOAOCOBOIO 1 HOAKOBOOGPATHONO TOCTORRMLIX MO HHTOR

332 |Omur Dpereaa. Marmwrminoe nose nposonmka ¢ tokom. Kaprawa mwnwil
MHAVKIMN MarHuTHOIO NOAS JUIMHHOTO HPEMOTO TPOBOAHHKS N IAMEHYTOMO
KOILIICROrO NPOSOAHNKS, KATYIIKN ¢ TOKOM

333  |[Cuan Amncpa. o¢ HRIPABICHIC I BOIUSHHEL

F, = IBIsina_ 4 @ _ yvion seway uanpasicises NPOBOAHHKA

-

i sextopom B
4 o Jlopetza, ce sarpantesie u semenma: Fyy = I‘)‘ UBSING rae @ —yron
seway sexropasin U i B, Juosenie sapaxenoll wacrin B 0aHopoHom
MATHITTHOM 110J1¢
34 NEKTPOMATHHTHAA HHAVKUHA

341 Hotox BexTopa MArHRTHON MHIYKUHK:

® = B,S= BScosa

342 |Sancune yvicktposarsutaoil weaysmm. 300 wuayknnn

343 | 3axon aexrpomarsn o iy Gapases:

T
T Aty '
344 | DAC mizyxunm B BPEMOM IPOBOIHIKE { y
AumHoll |, AMCKYUIEsER €O CKopocTEo U [ \%{ i
(6 11 ) B OAHOPOAHOM MarHNTHOM noae B: / y P /
===/

lE;|=8100050.rnc @ _ yroa smeaay sexropost B w nopsiasio 11 k
IIOCKOCTI, B KOTOPOil 1CAST BCKTOPE Inb:eeml1BuilB,
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345 | Hpasuso Jlenua

346
HuaykmenocTs: L= 7 Jum = LL
Al :
Camonmmayxuns. AC camonnaykimm: E,=-L =-LI,
A‘ Ar—+0
IHCPIHR MAFHHTHOIO O/R KATYHIKH ¢ TOKOM! W, = —2'
35 WNEKTPOMATHHTHBIE KOJIEBAHWA H BOJIHbBI
351 Konebareasnnit kouryp. Cooboansie ek ipoMarinTinie
KOMCOMTHNA B MACAIRHOM KONCOATEALHOM KOHTYPE: - L
—_— C I

{Q(() = G SIN (@14, )
1(t)= g = wq,,, cos(wt+q,) =1 cos(wt+9,)

Do T . T=2aJLC ‘”=E= :
payna Tomcona: [ =27 L TRy T 77‘?

Coash  aMIUIMTYAW  SapRin KOWICHCATOPE ¢ OMILINTY 0i  Ca Yoxo
NP CHOBOINKIX WICKTPOMANTHTILIX KOSCOAMHEX B HACKILHOM KONOaTCIbHOM

Ton

KOHTYPE: G = =

352 | 3axos COXPAHCHMN FHCPI MM B HECANEHOM KOACOATCALHOM KOHTYPE:

CU' ' _CcU, LIy,
2 2 2 2

= const

353 | Bunysacuusie anekrposarmrmisie koseGanns. Pesonanc

354  |Hepemenustt rok. [Mpomisoacrso, pepesass w norpefiacnne 3ekTpiuycckoil
WP

355 |CeollcTsad  MCKTPOMATHMTHEX  BOaM.  Blaumuas  opueHTaumMs  BeK1opos
B anekTpoMariicriodt soame n saxyyme: £ L B L ¢

356 |Wxkana ssexrpomarnmrisX soud,  TTpuMencnne  MekTpoMariomsx  soam
B TEXHHKE W OTY
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3.6 OHTHKA

36.1 Mpasonuueitnoe pactpocTpasente coer B oasopoanoil epeae. Toueunwil
HCTOMHHK. JIyy crera

3.6.2 ¥
JaKonid orpakenns coery, @ p
alp

363 Hocrpoctane s100pakeHnii B NIOCKOM JCpRILIC

- ‘

364 3AKOHK IPCIOMICHHE CBOTA,

Mpenomaemie coera: 451N 0 =711, Sin p
ADCORKOTHEIN IIOKRIGTCIL BPCAOMICHHR:

n r
n, =-—+=-

OrocnTe IR NORAZATEAR MTPEAOMICHHAT im "’;" "
7

Xoa myscit 8 nprase.
Coornottenne  Hactor i COOTHOWENHE UMM HOJM  npH nepexoace |
MOHOXPOMATHHECKOND CRETA Mepes IPantiy paiacaa JBVX OITHHeCKHX CpeiL

V, =V, B\ =nh,

365 Honsoe spyTpesnce oTpameHne.
Mpeacnsunii  yroa nomoro sayipentero | M,< My n,
OTPAKEHUNA:
| n,
sina,, =——=—=
l’nm "I

3686 Cobupatomme n paccensaomue Tuasel, Torkan jmuza, QOKycHOS paccronHue

F

MOOITTHYCCKAS CHIA TOMKOM 0 D=

36.7 | ®opmynsa ronxoil ammsm: da 1T

; 0 I H
d f F
| PN N\ #

Yacauvuennce, FaBacMoe IHH30N: I

~

¥
7

&
~

=

&,
H
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B cayyqae paccensmiomed e

D<0=F=1<0
D

l‘=ﬁ=m<l
H d

368 Xoa ayua, UPOMCAMICIO ANMNIY O3 NPOMIBOILHMM YIIOM K €€ 13a8HOR
onrnaeckoll  oon, Tloctpoenne  IoOpawennit  TO09KI W OTpeIka  npamoil
B CODMPRIOTIMX I PACCCHBAIOMINN THHIAX I HX CHETOMAX

369 | ®oroanmapar kak omrwaecknii npnbop. [ 1a3 kak onTuseckas cncrema

3.6.10 | Murepheperins  chera.  Korepewrine ucTounnsn.  YCIosun  Hadmosennn
MAKCHMYMOS 3 MUHIMYMOB B WHTCPQCPCHIIORH 0 KapTHIE OT IBYX CHHPaTHEIX
KOTCPCHITHBX MCTOMHHKONR:

A
sakcisyms — A = zmz m=0,+/-1,4/-2,+/-3, .,

A
MEHIMYMBS — A=(2m+l)-2— m=0, +/- 1, /-2, +/-3. ..

36.11 | Andpaxuns cuern. Jwppaxunonnan pewerka, YCI10ane HabOACHHS TIARHEIX
MAKCHMYMOB (IPH HOPMAILHOM MACHHI MOHOXPOMITHYCCKOTO CBCTE ¢ JIHHON

BOMMBE A Ha pemeTky © neprozom d:

dsing,, =mh .0, 4/-1,4/-2,4/-3, ..

3612 |Jlncoepeus cuera

1 KBAHTOBAS ®H3HKA

11 KOPIYCKVIAPHO-BOAHOBOMH JIVAJIN3M

4L | Punoresa M. [lhauxa o ksasrax. Gopstyan [aanxa: E = hy

412 he
doTons. Fepraus Pporona: E=’N='}‘—=P¢'.
E v h
Hunyane dotona: P=?=‘?=X

413 | Qororpdiext. Omure AT, Cronerosa. 3akonut porordidexta
4.1.4 | Vpaspcwne Ditwurreding ans poroaderra:
Eﬁw— = Auuss + Eous nux.
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h he
raec Ebﬁit— ='N=-i£~ A“"“" =,N'“'=r~ Enm-szgzmzeum
ap

415 [Jlarachne crera, JIanacrne coeTa N3 IOIHOCTLI0 OTPAKAIONIYIO TORSPXHOCTL W
Hil NUTHOCTER NOMIOUEIMIYRY NOBEPXHOCTE

12 OHINKA ATOMA

421 | TIrascrapuan ssomeis aromi

422 (lNocrymama bopa. Hiaysuenne u noraomierne GOTOHOB MPH NCPOXOAC ATOMA
€ QULHOTO YPORIS SHEPTHN Wi 2pyrof:

L.
JL

=|&,~E.|

423 |Jluncimaric coekpu,

Crekrp ypoBHCH MCPr aToMa BOIOPOLL:

-13,6 2B
R O o
n nx Nn=1,23, ..

13 SHIHKA ATOMHOI'O SJIPA

43,1 [Hyxnonnas moaem, sapa Fefzendepra - Hnanenxo, 3apss supa. Maccoroe Heno
aaps. Haorons

432 Pannoakmasocm.

Aanda-pacraa: 2 X33 Y+ 3He,

bera-pacnan,

Fnexrpounsii P-pacnan . 2X ), Y+ etV

[ToamTponssii f-pacnan . ':x -’:. Y+ 2.(.?*' o

FCassssi-manvaenme

433 =
Fakos PALIOAKTHEHOIO PACTIAL N( t) =N, 27.

f
Tlyers m - Maces paaMoakTHenoro seuectsa. Torm m(!) =my-2 7

434 | Aacpumic peakunn. [JescHue n CHHTES Aacp
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OueHo4HbIE MaTEpPHAIIBI (IEMOHCTPALIMOHHBIE BAPUAHTHI)

JAnarnocTuyeckasi KOHTpoJbHasi padora no pusuke 10 kaacc

1. Ha msurax gaudoit 70 oM KamIas, JaKpeIlLIéHHBIX BBEPXY OIHO M
TOHHEe, MOOBEIMIeHLBI MTBA OJHHAKOBBIX MaleHBHEHHX MIapHHEA, HMEHIITHEe 3a-

pagel 24 meKna v 16 meKn, [Mlapukn morpy:edsl B JHCTHLIHPOBAHHYIO
Bogy. Horga mrapreM HaXoZATCA B PABHOBECHMH, PACCTOAHHE MeMMIY HHMH
paerao 70 oM.

a) C xaKuMi cHIAMH HIADHMEHM B3auMofeficTBVIOT Apyr ¢ gpyrom?

0) YHemy paBHA HANPAMEHHOCTE SNEKTPHUECKOrO HOIA B TOUKE, HAXO-
aameiicad mocepelHHe MeEIV MapHaKEaMi?

B) YeMy paBHE MACCH IMADHKOB?

2. llporos emeraer B NNockHil KoHAeHcaTop. PaccroAHWe Me:xgy ob-
KJAaJKAMH PAaBHO 4 MM, HAOpAXxeHHe Meday obknagkam#a pasHo 120 B,

a) Hemy paBHA HANPAHMEHHOCTE AIEKTPHYECKODO HOJA B KOHAeHcaTope?

6) Yemy papHa 00 MOV CHAA, NelcTEVIOLAA HA OPOTOH E KOHIEH-
caTtope?

B) C KAKHM OO0 MOIVIH VCKODEHHEM IBHMKeTCA NpOTOH B KOHAeHCaTOpe?

3. Ha pucynke uzodpassén rpadiy 3aBHCHMO- U.B
oTH HanpaxeHua [J Ha momwcax HCTOMHHEA OT
CHILI TOKA | B IenH. 107

a) Hemy paBHa CHIA TOKA KOPOTKOND 3aMbIKa-
HHAT?

6) Yemy OvIeT paBHAa CHJIA TOKA, eCcJIH IIoI-
KANYHATE K JAHHOMY HCTOUHHEY TOKA Pe3ncTop
conporneaeanem 8 Om?

B} Pesucrop KaKOro colpOoTHBEAEHMA HAJLO 2 4 LA
ODOJAKINUYHTE K TaHHOMY HCTOUHHEY Toka, uTobel KIIJ merouHuka ToKa
OBIT MAKCHMAILHO BOIMOMHBIMYT

4. K knemman A 1 B (cM. pHCVHORK) DOIKIO-

qalT HeTouHHE Toka ¢ 2JC, papmoil 48 B, n ‘lé_:'_
BHYTPEHHHM conpoTHBIeHHeM 4 Owm. ConmpoTHE- R,
aenna pesmcropor R, = 8 Om, R, = 4 Om.

a) Yepea wawoil pesdcrop OyIeT HMATH TOK, O

eclIH IMOJI0MHTeNBHEINH DOMKC HCTOUYHHKA TOHEA A B

NoOIKINYEH K EJaeMMe B, a oTpHOaTelbBHEH — K R,

waemme A? OfocuyiiTe ceoil oTBer. _: [~
0) Hemy pasHa NpM HTOM MOLHOCTE TOKA BO -

BHelllHeH menu?
B} Yemy pared npu sroMm KIII mcrounmnea Toxa?
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Konuduxkarop KUM no ¢pusuke
JJIS1 IPOBe/IeHUsI T010BOM TMATHOCTHYECKOH KOHTPOJIBbHOI padoTsl, 10 kiace

Kon | Kon

pa3a1 | mpoBepsiemoro
e1a | snementa IIpoBepsiemble 3J1eMEHTBI COAEPKAHUS

OU3NKA U METO/IbI HAYYHOTI'O ITO3HAHM

®usuka — Hayka o npupojie. HayuHble MeTO1bI TO3HAHUS OKPYKAIOIIETO
mupa. Ponib 3KcriepuMeHTa U T€OpUH B MPOILECCe MO3HAHUS MPUPOJIBI.
1.1 DKCrepuMeHT B (PU3UKE

MogenupoBanue (u3nyeckux sBIEHUH U npoueccoB. HayuHble
runore3bl. PU3NYECKUE 3aKOHBI U TEOPUH. 'paHUIBl TPUMEHUMOCTH
¢usnyeckux 3akoHoB. [IpuHumn coorBercTBUs. Poib 1 MecTo pusuku B
12 (dbopmMupoBaHUU COBprGHHOfI Hay4HOU KapTUHBI MUPA, B IPAKTUYECKON
JEATEIBHOCTH JIIOIEH

2 MEXAHUKA
KMHEMATHUKA

Mexanuueckoe — nBUKeHHE.  OTHOCHUTENBHOCTH  MEXaHHYECKOrO
neuxkenus. Cucrema orcuéra. TpaekTopus

2.1.1

[lepemerienue, CKOpOCTh (CpeHss CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U
YCKOPCHUC MaTepHaHLHOﬁ TOYKH, HUX HNPOCKOHWHN Ha OCHU CUCTCMbI
2.12 koopauHaT. CrojkeHue nepemMeIeHnii U ClI0KeHNne CKOpoCTel

PaBHOMEpHOE ¥  PABHOYCKOPEHHOE IPSMOJIMHEHHOE JBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOpPEHHs, MyTH U
2.13 IepeMENICHUSI MaTePUAIbHON TOYKH OT BPEMEHU

2.14 CBoboaHOe nazieHne. Y CKopeHrne CBOOOIHOTO MaeHUS

KpuBonnHeliHoe nBmxkeHue. PaBHOMEpHOE NBHKEHHE MATEepUaIbHON
TOYKM II0 OKpPY>XHOCTH. YTJOBas CKOpPOCTb, JINHEHHAas CKOPOCTb.
2.15 [Tepuon n yacrota. LleHTpOCTpEMUTEIIBHOE YCKOPEHUE

Texnuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC CHAPAIOB, LICIIHBIC
PEMCHHBIC IICpCaAaAIn

[Ipaktnueckne  paborel. M3mMepeHne  MIHOBEHHOM  CKOpOCTH.
2.1 HccnenoBanue COOTHOLIEHUS MEXAY IMYTSAMH, IIPOUIEHHBIMU TEJIOM 3a
IIOCJIEZIOBATEIbHBIC paBHBIE MIPOMEXYTKH BPEMEHHU pu
217 PaBHOYCKOPEHHOM [BHKEHHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
N3yueHne naBWKEHUS MIapuKa B BSI3KOW KMAKOCTH. M3ydeHwue

JABMOKCHUSA TCJIA, 6pOIJ_ICHHOF0 T'OPHU30HTAJIbHO
JTIMHAMUKA

2.2.1 [Ipunmun  otHocutenbHOocTH [anmnes. Ilepeelii 3akoH HbroTona.
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HNuepuunanbHble CUCTEMBI OTCUETA

222 Macca Tena. Cuna. [IpuHIuUI Cyneprno3uifu Cuil

Bropoi1 3akoH HproToHa a1 MarepuanbHOM TOYKM B MHEPLUAIBHOU

2273 cucteme otcuéra (MCO). Tperuii 3axkoH HeroToHa /U1si MaTepHUaIbHBIX
TOUYEK
22
224 3akoH BceMupHoro tiarorenusi. Cuna tsoxectu. [lepBas kocMmuueckas

ckopocTh. Bec tena

225 Cuia ynpyroctu. 3akoH ['yka

Cuia tpenusi. Cyxoe Tpenue. Cuia TpeHUsl CKOJIbKEHUS U CHIIa TPEHUs
2.2.6 nokosi. Kosdduuuent tpenus. Cuna cOnpoTHBICHUS MPH JBUKCHUU
TeNa B KHUIKOCTHU HIIU Ta3e

ITocTynarensHoe M BpalaTeIbHOE ABHKEHUE AaOCOIIOTHO TBEPAOTO

2.2.7 Tera
)98 MoMeHT cuiibl OTHOCUTENBHO OCH BpamieHus. llneuo cumnbl. YciaoBus
- paBHoBecus TBEpaoro tena B UCO
229 TexHu4eckue ycTpoucTBa: MOAIIMITHUKY, JBUKCHHE HCKYCCTBEHHBIX
- CIyTHHUKOB
[IpakTuueckue pabotbl. M3ydeHue nBUKEHHUS OpycKa MO HAKIOHHOMN
MIOCKOCTH TIOJ JSMCTBHEM HECKOJNBbKHX cuia. cciemoBaHue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B JedopMupyeMoit
MPY)KUHE W PE3UHOBOM O00pa3lle, OT BEIUYHHBI HX Je()OpMaIlHH.
2.2.10 HccnenoBanue ycioBUi paBHOBECHUS TBEPAOrO TeJA, MMEKOLIETO OCh
BpaIleHUS
3AKOHBI COXPAHEHUM 1 B MEXAHUKE
231 Nmmynsc maTepuanbHOW TOYKH, CHUCTEMBl MAaTepUATbHBIX TOYEK.
= NmMnynbc cuiibl 1 13BMEHEHUE UMITYJIbCA Tea
2.3.2 3akoH coxpaHeHus umnyibsca B ICO. PeakTuBHOE NBH>KEHUE
233 Pabora cumisl
234 MOIIHOCTE CHJIBI
235 Kunernueckas SHEpPrus MaTepuaibHOU TOYKH. Teopemao
o KMHETUYECKON SHEPTUU
[Morenumaneuas  sueprus.  [loTeHumaneHas  SHEPTUS  YIPYTO
nedopMUPOBAHHON TpyKUHBI. [loTeHIManbHas YHEPrusl Teia BOIH3U
2.3.6 ITOBEPXHOCTH 3eMIIN

[loTenunaneHple UM HEMOTEHUMaJbHblE CHIbl. CBsSI3b  pabOTHI
23.7 HENOTEHLNATIbHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM DHEPT UM CUCTEMBI
Tesl. 3aKOH COXPaHEHHs] MEXaHUYECKON SHEPIUU

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS
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3 23.9 TexHUyeckue yCTpPOWCTBA: JBMKCHHME PAakKeT, BOJOMET, KOIep,
) o NIPY>KUHHBIN ITUCTOJIET
[IpakTuueckue pabotel. 3ydenue cBsi3u CKOPOCTEH TeN MpU HEYIPYroM
ynape. HccrnegoBanue cBsizu  pabOThl  CHIBI  C  M3MEHEHUEM
2.3.10 MEXaHUUYECKOHN 3HEPTUHU Tela
3 MOJIEKYJIAPHASA ®U3MKA U TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVIJIAPHO-KMHETUYECKOU TEOPHUN
311 OcCHOBHbIE ~ TIOJIO)KEHUS ~ MOJIEKYJISIPHO-KMHETUYECKOW  TEOpPHUHU.
o bpoynoBckoe nBuwxkenue. Juddysus. Xapaktep JABMKCHUS U
B3aUMOJCMCTBUS YaCTHI] BEIIECTBA
312 Mopnenu cTpoeHus Ta3oB, KHJIKOCTEH U TBEPABIX Tell U OObSICHEHHE
e CBOMCTB BEILIECTBA HA OCHOBE ITUX MOJENEH
3.1.3 Macca monekyi. KonnuectBo BemectBa. [loctosinaas ABoraapo
31 314 TenoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana
e temriepatyp Llenbcus
3.1.5 Mogenps wuneanpHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOI TEOPUH UACAIbHOIO ra3a
316 AOGcomtoTHas TemrepaTypa Kak Mepa CpeIHel KHHETUYEeCKOW SHEPTUuu
o TEIUIOBOTrO JABMKEHHMS yacTul rasa. [llkana remmneparyp KenbBuna
3.1.7 VYpasuenue Kinaneiipona — Menneneesa. 3akon [lanbroHa
318 l"azoBble 3akoHBI. M30mpouecchl B Ma€abHOM Ta3e ¢ MNOCTOSIHHBIM
o KOJIMYECTBOM BEILlECTBA: U30TEpMa, H30X0pa, n300apa
3.1.9 TexHuueckue ycTpoicTBa: TEPMOMETP, GapoMeTp
[IpakTnyeckue paboTsl. M3MepeHue Macchl BO3AyXa B KIIACCHOM
koMHare. MccnenoBanne 3aBUCUMOCTH MEKy TapaMeTpaMy COCTOSHUS
3.1.10 pa3peKEeHHOT0 Tra3a
OCHOBbI TEPMOJIMMHAMUWKIA
301 TepMoanHamMuueckas cUCTEMA. BuyTtpennsis SHEprus
o TEPMOANMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
399 KonnuectBo Temnotsl 1 pabota. BHyTpeHHssS SHEprus 0IHOATOMHOTO
- WJI€aIbHOTO Ta3a
Bunpl teronepenayn: TEMIOMPOBOAHOCTh, KOHBEKIUS, U3JIyUYEHUE.
TermnmoéMKoCTh Tena. YaenbHas TEIUIOEMKOCTh BellecTtBa. Pacuér
323 KOJIMYECTBA TEIUIOTHI MPHU TEIUIONEpeaue
[lepBoiii 3akoH TepMoAMHAMHMKHU. llpuMeHeHue mepBOro 3aKoHa
TEPMOJIMHAMHUKH K wu3omporeccaMm. ['padudeckas HHTEpIIpeTaIus
324 paboThI raza
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TermoBble MammHbl. [IpyHUMNBL  IEWCTBUS TEIJIOBBIX  MAIIWH.
395 [IpeoOpa3oBanus sHepruu B TemIOBBIX MamuHax. Koadduuuent
- none3noro aeicteus (nanee — KI1/) tennosoii mamuusel. [ukin Kapuo u
ero KII/]
Bropoii 3akon TepMmoarHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.
326 TennoBble ABUTATEAN. JKOJIOTHYECKHE HpO6JIeMLI TCIUIO3HEPI €THKH
32 =
307 TexHnyeckue  yCTpPOMCTBA:  JIBUraTellb  BHYTPEHHEr0  CropaHus,
o OBITOBOM XOJOAMIBLHHUK, KOHAULIMOHEP
3.2.8 [IpakTrueckue padotel. I3MepeHue yaeabHON TEIIOEMKOCTH
ATPEI'ATHBIE COCTOSHMA BEILIECBA. ®A30BbBIE [TIEPEXO/IbI
[TapoobpazoBanue u konaeHcanus. Mcnapenue u kuneHue. Y [enbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypbl KUIIEHUS OT
3.3.1 JIaBJICHUS
332 AOCOII0THAs U OTHOCUTEIIbHAS BIAXKHOCTh Bo3ayxa. HachlieHHbIN nap
133 Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHS
" CBOMCTB KpucTa/oB. JKuakue kpucrtamibl. COBpeMEHHbIE MaTEpUaIb
334 [InaBnenne u KpucCTaUIM3aUMs. YJEeNbHAas TEIUIOTa IUIABJICHUS.
- Cyb6numarust
3.35 YpaBHEeHHE TEIIOBOTO OanaHca
313 TexHu4ecKue yCTpoMCTBa: TUTPOMETP U IICUXPOMETD, KAJIOPUMETD,
) TEXHOJIOTMM TIOJYYEHUS COBPEMEHHBIX MaTepualoB, B TOM YHUCIE
3.3.6 HaHOMAaTepHaJloB, U HAHOTEXHOJIOTHU
3.3.7 [IpakTuueckue paboTsl. M3MepeHne BIaXXHOCTH BO3IyXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATUKA
411 DnekTpu3aius Tel. DIeKTpUUecKuil 3apsa. J[Ba BuIa 3IEKTPUUECKUX
o 3apsa 0B
4.1.2 IIpoBOAHMKY, AUDIIEKTPUKH U ITOIYITPOBOAHUKU
4.1.3 3aK0oH COXpaHEHUs JIEKTPUIECKOTO 3apsiia
4.1.4 B3aumoneiictBue 3apsanoB. 3akon Kynona
Onexkrpuueckoe mojne. HanpskEHHOCTb  IIEKTPUYECKOTO  IOJIS.
[Ipunuun cynepno3unuu. JIuHUKM HAOPSHKEHHOCTU AIIEKTPUYECKOTO
4.1.5 OIS
416 PaGora cun anektpocrarndeckoro mois. Ilorenuman. PasHocTb
o MOTEHIIUAJIOB
417 [IpoBOAHMKN M TUAJIEKTPUKU B MOCTOSIHHOM JJIEKTPUYECKOM IIOJIE.
o JusnexTpudeckasi IpOHUIIAEMOCTh
418 ONEKTPOEMKOCTb. Konpencarop. DNeKTpOEMKOCTD IUIOCKOTO
o KOHJIEHCATOpa. DHEPrus 3apsHKEHHOT0 KOHIEHCAaTopa
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Texauueckue YCTpOWCTBA: 3IEKTPOCKOII, JIEKTPOMETP,
4.1 JJEKTpOCTaTHUUECKasi  3allluTa,  3a3€MJICHHE  DJIEKTPONPUOOPOB,
4.1.9 KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN TPUHTED
4.1.10 [IpakTrueckue padoThl. Mi3MepeHue aIeKTpoEMKOCTH KOHIEHCaTopa
[IOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
4.2.1 VYcnoBus  CylmiecTBOBaHHS — ITOCTOSSHHOIO — 3JIEKTPUYECKOrO  TOKA.
Hcrounuku Toka. Cuiia Toka. ITocTosHHBINA TOK
4.2.2 Hanpspokenune. 3akon Oma [u1st ydacTka Henu
423 DIIEKTPUYECKOE COMTPOTUBIICHUE. Y ICIbHOE COMPOTUBJICHUE BEILIECTBA
424 ITocneqoBarenpHOE, MapajvieIbHOE, CMeEIIaHHOE coeIMHEHNE
MIPOBOJTHUKOB
4.2.5 PaGora snexktpuueckoro Toka. 3akoH [xoyns — Jlenna
4.2.6 MOUIHOCTD JAEKTPUUECKOTO TOKA
427 anekTpoaBkymias cuna (panee — 3/1C) u BHyTpeHHEe COMpPOTHBIICHUE
HCTOYHUKA TOKA. 3akoH OMa JiJIsl MOJIHOM (3aMKHYTOM) 3JIEKTPHUECKOM
uenu. KopoTkoe 3ambpIKaHne
ONEeKTpOHHAsT MPOBOAUMOCTh  TBEPABIX METAUIOB. 3aBUCHUMOCTH
4.2.8 CONPOTHUBIICHUS METAJUIOB OT Temneparypbl. CBEpXIpPOBOAUMOCTb
4.2.9 DneKTpuuecKuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB
[MomynpoBomauku. CoOcTBEHHAss W MPUMECHAs  POBOJIUMOCTH
42.10 nosiynpoBoaHuKoB. CBoiictBa p-n mnepexona. [lomynpoBoaHHKOBBIE
puOOopsI
4.2.11 ONeKTpUYeCKUd  TOK B DJIEKTPOJMTaX.  OJIEKTPOJIMTHYECKAs
4.2 JUCCOIMaus. DIEKTPOJIN3
DneKTpruyecKHil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSATEIbHBIN
4212 paspsan. PasznuuHble THUIBI CaMOCTOSITENBHOTO paspsana. MomHus.
[Inazma
TexHudeckue ycTpoucTBa: aMrnepMeTp, BOJIbTMETP, PEOCTAT, HCTOYHUKHU
4213 TOKaQ, 3JICKTPOHArpeBaTCIbHBIC puoopHI,
ANEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP  COMPOTHUBIICHUS,
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BaKyyMHBIH JMOJ, TEPMUCTOPBI u (oTope3ncTopsl,

MOJIYIPOBOIHUKOBBIN JINO]I, TaJIbBAHUKA
[Ipaktuyeckne  paGoTbl.  M3ydeHue  CMEMIAHHOTO  COEAMHEHUS

4.2.14 PE3UCTOPOB.

N3mepenne D/1C ncrounnka Toka U €ro BHYyTPEHHETO COMPOTHUBIICHUS.

HaOmroaenue siaexkTpoiinsa

JAuarnocruyeckast KOHTpoJibHasi padora no ¢pusuke 11 kaace

1. Ha PHCYHKe€e IIOKa3aHO BBaHMOI[eﬁCTBPIe INOABEIIIEHHBIX Ha IIPpOBOAaXxX
KaTylaieK ¢ TOKaMH.

a o 8
S R 3 _4
m _H ‘H
]
a) B KakuX cocefHHUX KaTyIIKaX TOK HAIPaBJIeH OJUHAKOBO?
0) Kakumu nudpamu 0003HAUEHBI HA KATYIIKaX @ W 6 KJIEeMMBI, IIOJ-
KJIIOYEHHBIE K OTPUIIATE]IBHBIM MIOJIOCAM MCTOYHHKA TOKa?

B) Kak OyAyT B3amMOeHCTBOBATh KATYIIKHA @ U 8 (IPUTATUBATLCA WJIHU
OTTAJIKHUBATHCSA), €CJIH YAAJIUTH KaTymkKy 67 OOocHy#ATEe CBOH OTBET.

2. Ilepuoag xomebanuii KonebaTensHoro KouTypa pasex 0,2 mxc. Jaek-
TPOEMKOCTE KoHOeHcaTopa 20 md.

a) Yemy paBHa uacToTa KoaebaHWii KOoHTypa?

0) Hemy paBHA HHAVKTHBHOCTh KATVIIKH?

B) Bo cKOIBKO pas Hamo YBEIHYHTE MM VMEHBIIATE HHIVKTHBHOCTH
KATYIIIKH, YTOORI YVBEIHYHTE YACTOTY Konebanw# koHTypa B 1,5 pasa?

3. HemnoBek 4ETKO BHOHT AETAJH IIPEIMETa, PACIOI0KEHHOTO He DIHIKe
60 cm or raasa. PaccrosHEme OT XPYCTAIMKA OO CETYATKH IIPHMHTE pAaB-
HBIM 17 nm.

a) ¥ sroro uesopeka OMH30PYKOCTE HIH JanbHO30pKocTe? OGocHyiiTe
CBOH OTBET.

0) Yemy paBHA MAKCHMAJBHO BO3MOMKHAA ONTHYECKAS CHIA IJIasa aTo-
TO YeJIDBeKa?

B) JIMH3EI ¢ KAKOH ONTHYECKOH CHJIOH MOJMKEH HCIOJB30BATE ATOT 4e-
JMOBEK, Y4TOOBI UETKO BHIETh NPEIMET, HAXOSANIUHCA HA PACCTOAHHN HAH-
JIy4IIero 3peHHs or riasa’?
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4. B peaynbTare HECKONBKHX O-DACTIANOE M [-pacmajoB pPagHOAKTHB-
HBIH ATOM VpPaHAa zggu MpPEeBPATHIICA B ATOM CBHHIIA zgng.

a) Kak M3MeHAIOTCA 3apAN0BOE W MACCOBOE YHCIA B PE3YJIbTATE OJHOTO
o-pacnaga?

6) CronbKO NPOM30ILI0 (L-PACHAN0OB U CKOJNBKO [-pacmamos?

B) 3aNHINHTE VPABHEHHE ANEPHOH peaKI[HH.

Komudpuxarop KUM no pusuke
JJIS TIPOBe/IeHN s TO0BOM TMATHOCTHYECKOH KOHTPOJIbHOM padoThl, 11 Kiacc

Kona Kon IIpoBepsiemMble 2J1eMEHTHI COAEPKAHUSA
pa3iejia | NpPOBepsieMOro
3JIeMeHTAa
4 DJIEKTPOAMHAMUMKA
43 MATHUTHOE ITIOJIE. 9JIEKTPOMAI'HUTHAA MHAYKINA

43.1 [ToctosiHHbIe MarHUTHI. B3auMo1elicTBHE MOCTOSIHHBIX MAarHUTOB
MarnutHoe mone. Bekrtop MarHuTHOW UMHIYKIMH. [lpuHImn

4.3.2 cynepno3unuy. JIuHUKM MarHuTHOW wuWHAyKuMU. KapTuHa nuHUiA
MarHUTHOW MHIYKIIMH TOJISI TOCTOSIHHBIX MarHUTOB

433 MarautHoe ToJie TPOBOAHMKA C TOokoM. KapTuHa nuHMIA MO
JUIMHHOTO TPSIMOTO TMPOBOJAHMKA M 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOAHMKA, KaTymKH ¢ TokoM. OmbIT Opcrena. Bzaumoneiicteue
MIPOBOJIHUKOB C TOKOM

434 Cwia Amriepa, €€ MOJTyJIb M HallpaBJICHUE

4.3.5 Cuina JlopeHnia, e€ Mmoiyib U HampaiieHHne. [[BrkeHne 3apssKkeHHON
YacTHUIIbI B OAHOPOJIHOM MarHUTHOM noJie. PaGoTta cubl Jlopenia

4.3.6 SIBJIeHUE DIIEKTPOMArHUTHOW MHIYKIIMU

4.3.7 [ToTok BeKTOpa MarHUTHOM MHTyKIIHH

4.3.8 O/1C nHaykuuu. 3aK0H 3JI€KTpOMarauTHoM nHaykunu Papajes

439 Buxpesoe anexrpuueckoe mnone. IJIC MHAYKIIMU B TPOBOJTHUKE,
JIBIKYIIEMCS IOCTYIATEIbHO B OJIHOPOJJHOM MarHMTHOM I10J1€

4.3.10 [TpaBuno Jlenna

4.3.11 NunyktuBHOCTH. SBeHne camonHaykiuu. 3J1C caMOMHIYKITUH

4.3.12 OHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM

4.3.13 DJIEKTPOMArHuTHOE TOJIE
TexHn4ecKrue yCTpoMCTBa: TTOCTOSIHHBIE MATHUTHI, DJIEKTPOMArHHUTHI,

4.3.14 AIIEKTPOABUTaTENb, YCKOPUTEIH AJIEMEHTaPHBIX YaCTHII,
WHIyKIIMOHHAS TIeYb
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4.3.15 [IpakTuueckue paboThl. M3ydeHHME MarHUTHOTO TOJISI KATYIIKH C
TokoM. MccrnenoBanue neidcTBHS MOCTOSSHHOTO MarHuTa Ha paMKy C
TokoM. MccenoBanue siBI€HUS AIEKTPOMArHUTHOM MHAYKIMH

5 KOJIEGAHMA 1 BOJIHBI

5.1 MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHWA

5.1.1 Konebarenbnas cucrema. CBoOOaHBIE KoneOaHus. ['apmMoHnUuecKkue
kosieOanus. [lepro, yacrora, aMmiuintyia v pasza kosebaHui

5.1.2 [TpyXuHHBIA MasITHUK. MaTeMaTH4YeCKUM MAsITHUK

5.13 VYpaBHeHHe  rapMoHHMYEeCKMX  Konebanuil.  Kunemarudeckoen
JMHAMUYECKOE ONMCAaHUE K0JIe0aTeIbHOIO ABHKEHHUS
[TpeBpaiieHre >HEprun MpU rapMOHUYECKUX KosebaHusx. CBs3b
aMIUTUTYbl KOJeOaHUM HCXOAHOM BEIMYUHBI C aMIUIUTYIAMH
KoJIeOaHUl €€ CKOPOCTH B YCKOPEHHS

5.1.5 KonebarenbHplif  koHTyp. ~ CBOOOIHBIE  3JEKTPOMArHUTHBIE
KOJIeOaHUs B HJI€ATbHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXTY
MEXaHUYECKUMH M 3JIEKTPOMArHUTHBIMHM KOJICOAHUSIMU.

®opwmyia Tomcona

5.1.6 3aKOH COXpaHEHHUS YPHEPTHUH B HACATHLHOM K0JIe0aTeTbHOM KOHTYpE

5.1.7 BrinyxneHHbie MexaHndeckue kojebanus. Pesonanc. PesonancHas
KpuBas. BbIHYXI€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOAHMUSL.

5.1.8 [TepemenHbIi TOK. CHHYCOMIATIbHBIA IEPEMEHHBIHN TOK.

5.1.9 MOIHOCTh NMEPEMEHHOTO TOKAa. AMIUIUTYAHOE U JAEUCTBYOIIEE
3HAUYEHHE CUJIBI TOKA U HAIIPSHKEHUS

5.1.10 Tpancpopmarop. IlpousBojacTBo, mnepemadya U moTpedieHHE
DIIEKTPHUYECKON SHEPTHH. DKOJIOTUIECKHE PUCKHU TIPU TPOU3BOJICTBE
AIIEKTPUUYECKOW  JHEPIUH. Kynberypa HCTOJIb30BaHUS
DIIEKTPOIHEPTUH B TMIOBCETHEBHON YKU3HU

5.1.11 TexHuueckue ycTpoicTBa: cericMorpad, 3JeKTPUUYECKU 3BOHOK,
JIMHUU JJIEKTpoliepeaay

5.1.12 [TpakTnueckue paboTel. MccnenoBaHue 3aBUCHMOCTH —IEpHOJA
MaJIbIX KoJieOaHW{ rpy3a Ha HUTU OT JJIMHBI HUTH U Macchl Tpy3a.
HccnenoBaHne NEpPEeMEHHOIO TOKa B LIENMU M3 IOCIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYUIKU U pe3UcTopa

MEXAHUWYECKHUE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI
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51 Mexanuueckue BOJHBI, YCIOBUSL pacrpocTpaHeHus. [lepuon.
5.2 5.2, CkopocTh pacnpocTpaHeHWss W JyiMHa BoOJIHBL. [lomepeunsie u
IIPOJI0JIbHBIE BOJIHBI
52.2 Wutepdepeniius u qudpakiiusg MEXaHHYSCKHX BOJIH
523 3Byk. CkopocTh 3ByKa. [’ poMKocTh 3ByKa. BricoTa ToHa. TemOp
3ByKa
524 DJIEKTPOMAarHUTHbIE BOJIHBI. VYcnosus U3JIyYEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anMHuas opueHTanus BekTopos E, B u v
B JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe
5.2.5 CBolicTBa 3JEKTPOMArHUTHBIX BOJH: OTpPa)X€HHUE, IPEIOMIICHUE,
noJIsIpu3anus, Tudpaknus, uHTEpPEPEHIIHSL. CkopocThb
AJIEKTPOMArHUTHBIX BOJIH
5.2.6
[Ixana 3nekTpoMarHUTHBIX BOJIH. [I[pruMeHeHre 371eKTpOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY
527 [IpyHiunsl  paguocBsi3u W TeleBUAeHUs.  Paauornokanms.
DNeKTPOMarHuTHOE 3arpsi3HEHUE OKPYIKAIOLIECH Cpebl
5.2.8 Texnuueckue YCTpOMCTBA: MY3bIKAJIbHbIE MHCTPYMEHTBHI,
yJIbTPa3ByKOBasi JIMAarHOCTHMKAa B TEXHUKE WU MEIULMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup
53 OIITUKA
5.3.1 IIpssMonuHENHOE pacIpOCTPaHEHUE CBETA B OAHOPOAHOMU cpene. JIydu
CBeTa
532 Orpaxenune cBera. 3akoHbl OTpaxkeHus cBera. llocTpoeHune
1300paXe€HUI B IMJIOCKOM 3epKajie
533 [Ipenomiienue cBera. 3aKOHBI NMpeENOMIIEHUs cBeTa. AOCONIIOTHBIN
II0KA3aTeNb MPETOMIICHHUS
534 Ilonnoe BHyTpeHHee oOTpakeHue. lIpenenpHBI  yros MOJIHOIO
BHYTPEHHET0 OTPAKCHHUSI
535 Jucnepcus cBeta. CroxkHbIi coctaB Oenoro cBeta. LBer
53.6 Cobuparomue u pacceuBarone JuH3bl. ToHkas guH3a. PoKycHoe
paccTosiHME M OINTHYECKas cuia TOHKOM uH3blL. [locTpoeHue
n300pakeHNi B COOMparoIuX M paccenBaronnx jauH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMUCHUE, 1aBAEMOE JIMH30U
5.3.7 [Ipenensl NpUMEHUMOCTH F€OMETPUYECKON ONTUKH
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Wnrepdepennust  ceera. KorepeHTHblE  HCTOYHHMKH. Y CIOBUS
5.3.8 HAOIIIO/IEHUsT MAKCUMYMOB M MHUHUMYMOB B HHTEp()EepECHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB
Hudpakmus  cBera.  JludpaknuoHHas — pemérka. Y cClIoBUE
5.3.9 HaOII0AeHUS TJIaBHBIX MaKCUMYMOB npu naJieHuu
MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cera
5.3.11 TexHu4yeckue  yCTpOKHCTBA: OYKH, nyna, doroanmnapar,
IPOEKIIMOHHBIA  anmapar, MHUKpPOCKOII, TEJIECKOI, BOJIOKOHHAs
onTuka, TubpaKIMoHHas PeETKA, MOISIPOU]
5.3.12 [IpakTnueckue paboTel. M3MmepeHne moOKaszatess NPETOMIICHHUS.
UccnenoBanue cBoOMCTB M300paxkeHuid B JuH3aX. HaOmoxenue
JTUCTIEPCUU CBETA
6 OJIEMEHTBI CIIELHIUAJIBHOU TEOPUU OTHOCUTEJIBHOCTHU
['paHuubl TPUMEHUMOCTH KJlacCHYE€CKOM MexaHuku. [loctymnaTel
6.1 TEOPUM OTHOCUTENBLHOCTH: HWHBAapUAHTHOCTb MOJIYJS CKOPOCTU
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHILITEIHA
6.2 OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMENJIEHUE BpPEMEHU U
COKpAIllEHUE JITTHHBI
6.3 DHeprusi 1 UMIYJIbC CBOOOTHON YaCTHUIIBI
6.4 CBsi3b Macchl € SHEPrHed M HMMITYJIbCOM CBOOOJHOW YaCTHUIIBL.
DHeprus noKosi CBOOOTHON YaCTUILIBI
7 KBAHTOBAS ®U3UKA
7.1 OJIEMEHTBI KBAHTOBOU OIITUKHU
7.1.1 .
®otonbl. opmyna [Inanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOM.
DHeprus U UMNIyJabc GoToOHA
7.1.2 OtxkperTre U uccnenopanue Gorordpdexra. Onpitel A.I'. Cronerosa.
3akoHsbl poTodddexta
7.1.3 VYpaBHenue OiHmTeitHa A GoToddpdekra. «KpacHas rpaHuia»
dbotordbdexra
7.1.4 JlaBnienue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XuMHYIecKoe IeHCTBHE CBeTa
7.1.6 TexHuyeckue ycTpohcTBa: (OTOIIEMEHT, (POTONATIHUK, CONHEUHAS
Oatapesi, CBETOIMO]T
7.2 CTPOEHUE ATOMA
7.2.1 Mopens atoma Tomcona. OnbiTel Pe3epdopa mo ucciie1oBaHuio
cTpoeHus aroma. [lnmanerapHas Mojenb aroma
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7.2.2 [Toctynatel bopa. M3ny4yenue u norsiomenrue GOTOHOB MPH EPEXO/IC
aToOMa C OJJTHOTO YPOBHsI SHEPIMH Ha Apyroil. Buael ciektpos. CriekTp
YPOBHEM HEPruu aTomMa BOJ0poaa

7.2.3 Bonnoseie cBoiicTtBa yactun. Bosnsl ne bpoinsa. KopnyckynsipHo-
BOJIHOBOM tyanusm. Jludpakiust 3JeKTPOHOB Ha KpUCTAIIIIAX

7.2.4 CroHTaHHOE M BBIHYX/IECHHOE U3JIy4eHHUE. Y CTPONCTBO U MPUHLIMII
paboTHI J1a3epa

7.2.5 TexHu4ecKue yCTpOMCTBA: CIEKTPAIbHBIN aHAINU3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBbIN KOMIIBIOTED

7.2.6 ITpakTrueckue padotsl. HabiroieHre TMHEHYaTOro CeKTpa
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7.3 ATOMHOE APO
7.3.1 Metoapl HAOIIOACHUS M PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHUII
7.3.2 OTtkpeiTHe paguoakTuBHOCTH. OnbITH Pe3epdopia mo onpeaeieHunro
cocTaBa paJMOAaKTUBHOrO usnydeHus. ColicTBa anbda-, OeTa-,
raMma-u3ilydeHus. BiusHue paauoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI
OtkpbITHE TpOTOHa W HeWTpoHa. HykinoHHas Moxenb spa
7.3.3 I'eitzenbepra — MBanenko. 3apsn szmpa. MaccoBoe 4YHCIIO sapa.
N3oromnsl
7.3.4 Anbda-pacrian. DJCKTPOHHBIA W TO3UTPOHHBIA Oera-pacma.
["amma-uznyuenue. 3aKoH paJuoaKTHBHOIO pacmaja
7.3.5 DHeprus CBSI3W HYKIIOHOB B siipe. SlnepHbie cuibl. [ledekt macchl
sapa
7.3.6 S nepusbie peaknuu. J/leneHrne U CUHTES SIAEp
7.3.7 Snepubrii  peaktop. Tepmosinepuwiii  cunTe3. [Ipobimembr  u
MEPCIEKTUBBl  SACPHON HHEPreTHKU. OKOJIOTUYECKUE AaCIIEKThI
SIIEPHOM YHEPTEeTUKH
7.3.8 DneMeHTapHbIe YaCTHIIBI. OtkpbITHE IIO3UTPOHA.
DyHJaMEHTAIbHbIE B3aUMOJCHCTBUS
7.3.9 TexHudeckue yCcTpoucTBa: JO3UMETp, Kamepa BuiibcoHa, siiepHbI
peakTop, atToMHas bomba
7.3.10 IIpakTuyeckue pabotsl. HMccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM
¢dororpadusm)
8 OJIEMEHTHI ACTPOOU3NKUA
8.1 Bun 3Bé3nmnoro neGa. Co3Be3musi, SpKHe 3BE3NBI, IUIAHETHI, UX
BHJIMMOE JBUKCHHE
8.2 Conneunas cuctema. [lnanersl 3eMHoM rpynnbl. [I1aHeThI-rUranThl U
UX CIyTHMKHM, KapJMKOBble IUIaHeThl. Manble Tena CosHEeYHON
CHCTEMBI
8.3 Comnnne, otocdepa u atmochepa. ConHeuHas akTHBHOCTh
8.4 Hctounuk sHeprun CoJiHIa U 3BE3]T
8.5 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTb, PAJINYC,
TeMIEepaTypa, UX B3aUMOCBA3b. J(narpaMmMa «CreKTpajabHbIA Ki1ace —
CBETUMOCTb». 3BE3/1bI INIABHON NOCIEA0BATENBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» I 3BE3]] IIIaBHOU MOCIIE10BaTEIbHOCTH
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8.6 Buytpennee crtpoenue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUU ¥ ABOOIMK COJHIIA ¥ 3BE3/1. DTalbl )KU3HU 3BE3]]

8.7 Mneunsiii Ilyte — Hama [anaktuka. CnupanbHas CTpyKTypa
INanakTuky, pacnpeneneHue 3BE3N, ra3a M nblaM. llonoxeHue u
nemkenne Comama B [amaktuke. [lmockas u  cdepudeckas
noJicucTeMsl ['alakTUKH

8.8 Tunel ranaktuk. Paguoranaktuku U kBasapbl. UEpHBIE IBIPHI B
sIpax raJlakKTUK

8.9 Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ima. PazGeranue
rayiakTuk. Bo3pacr u paguyc BeeneHHOM, Teopus bosbioro B3phIBa.
Mopenb «ropsiueit BeenenHoiy. PennkToBoe n3inyuenue

8.10 Macmrabnas ctpykrypa Beenennoii. Meraranakruka. Hepeménusie
po6JIeMbl ACTPOHOMUU
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