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HOACHUTEJBbHASA 3AIIUCKA

[Tporpamma 1o ¢pu3uKe Ha ypoBHE CpeHero odmero oopazoBanus pa3paboTaHa Ha OCHOBE
MOJIO’KEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOEHUS OCHOBHOW 00Opa3oBaTENbHOI IPOrpaMMBI,
npencrtaBieHHbix B ®I'OC COO, a Takke ¢ yu€roMm denepanbHOil pabouell mporpammbl
Bocriutanus U KoHuenuuu npenopaBanus yuyedHoro npeamera «®dusmnka» B 00pa3oBaTeNbHbBIX
opranmzauusx Poccuiickoit  ®enepauuu, peanu3ylomMX OCHOBHbIE 00pa3oBaTElbHBIE
IIPOrpaMMBlI.

[Tporpamma o ¢u3mke onpeaenser 00s3aTeabHOe TPEIMETHOE COepKaHHe,

YCTaHaBIMBAET PEKOMEHIYEMYIO IIOCIEAO0BATEIbHOCTh M3YYEHUS TEM U DPa3/ielioB
y4eOHOro MmpeaMeTa C Y4ETOM MEKIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTUKU
y4ebHOro mpoliecca, BO3pacTHbIX ocoOeHHOcTell oOywatonmxcs. [Iporpamma mo ¢usuke maér
IIPEJCTaBICHUE O LENAX, COACPKAHUM, OOLIEH cTpaTernu oO0ydeHHs, BOCIUTAHUS U Pa3BUTHS
o0ydJaronmxcsi CpeAcTBaMH yaeOHOro nmpenMera «Pu3nka» Ha yriayOoJlEHHOM ypOBHE.

N3yuenune kypca QU3MKH YIUIyOJIEHHOTO YpOBHS I103BOJISIET pealM30BaTh 3aJauu
npodeccuoHaNbHOM OpUEHTALlMU, HAIlPaBJIEHO HAa CO3JaHME YCIOBUH AJISI MPOSIBIEHUS CBOMX
MHTEJUIEKTYalbHbIX M TBOPUECKHMX CHOCOOHOCTEH KaXJIbIM OOydalolmMmcs, KOTOpbIe
HEOOXOOUMBI JUIsl INPOAOKEHHs o00pa3oBaHUS B OpraHM3alMAX MpodhecCHOHAIBLHOIO
00pa30BaHMsI 10 Pa3JIMYHBIM (PU3UKO-TEXHUYECKUM U NHKEHEPHBIM CIELUATbHOCTSIM.

B nporpamme mo ¢usuke ompenesstoTcs IUIaHUPyEMble pe3ysbTaThl OCBOEHMS Kypca
¢u3nku Ha YpPOBHE CpeaHero obmero oOpa3oBaHUS: JUYHOCTHBIE, METallpeIMETHBIE,
npenMeTHble (Ha yriyOsiéHHOM ypoBHe). HayuHo-MeToq0/10rnueckoi 0CHOBOM U1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEAMETHBIM U NPEAMETHBIM pe3yjbTaTaM o0y4yarouxcs,
OCBOMBIIIMX MPOrpaMMy IO (PU3UKE Ha YPOBHE CpEIHEro o0Iiero o0pa3oBaHus Ha yriiyoJIEHHOM
YPOBHE, SIBJII€TCS CUCTEMHO-/1€ATE€IbHOCTHBIA MOIXO/.

[Tporpamma no ¢u3KKe BKIIOYAET:

IUTaHUPYEMbIe pe3ylbTaThl OCBOEHHUS Kypca (PU3MKM Ha YriayOJEHHOM YpPOBHE, B TOM
qrcie IPeAMETHBIE PE3yIbTaThl 110 ToJIaM 00yJYeHUS;

coziepkaHue yaeOHoro npenMera « @u3nka» 1o rogam o0y4eHusl.

[IporpaMma mo ¢u3MKe HMEeT MPUMEPHBIM XapakTep M MOXET OBITh HCIIOJIB30BaHa
YUUTENSIMU (PU3HUKH 7151 COCTaBJICHMSI CBOMX pabouMX MpOrpamm.

[Iporpamma mo ¢Qu3uke HE CKOBBIBAeT TBOPYECKYI0 WHUIMATHBY yudUTelIeH U
MPEOCTaBIsAET BO3MOXKHOCTH IS pealu3alli pPa3IU4HbIX METOJMYECKUX MOIXOI0B K
NpenojaBaHui0 (U3UKK Ha YriyOJEHHOM YpPOBHE IPHU YCIOBHH COXpaHEHHUS 005S3aTeNbHON
4acTu COJEepKaHus Kypca.

dusnka Kak Hayka o HauOosee o0IIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KAUECTBE yu4eOHOIo
nperMera B IIKOJE, BHOCUT CYIIECTBEHHBII BKJIAJ B CUCTEMY 3HaHMH 00 OKpYKalollleM MHpeE.
[IkonpHBIH Kypc (U3MKH — CHUCTEMOOOpPA3yrOLIMH Il €CTECTBEHHO-HAay4YHBIX Y4eOHBIX
IpeMETOB, MOCKONIBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUI, H3y4aeMbIX
XUMHEH, Ouosnorue, ¢pusznueckoil reorpadpueil u actpoHomuen. Mcnonb3zoBaHue U aKTUBHOE
IIpUMEHEHNEe (U3NUYECKUX 3HAHUU OINpEAENIo XapakTep M OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B c(epe SHEpreTHKd, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJYyYEHMs] HOBBIX
MaTepuayioB C 3aJlaHHBIMU CBOicTBaMH. I3ydeHue (u3MKM BHOCHT OCHOBHOH BKJIajJ B
(dbopMHUpOBaHUE €CTECTBEHHO-HAYYHONH KapTHHBI MHpa oOyuaromierocs, B (OpPMHUPOBAHUE
YMEHUI IPUMEHATh HayYHBIH METOJ] IO3HAHUS ITPH BHIITOJIHEHUU UMHU Y4eOHBIX UCCIIEI0BAHUH.

B ocHOBy kypca ¢u3uMKM Ha ypOBHE CpEIHEro OOIIero o0pa3oBaHUs IMOJOXKEH Pl HICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 MTOCTPOSHHUSL.

Hoea yenocmnocmu. B COOTBETCTBUM C HEN KypC SBIIIETCA JIOTMYECKH 3aBEPIIEHHBIM, OH
COZIEP)KUT MaTepHall U3 BCeX pa3/esioB (pM3MKH, BKIOYAET KAaK BOMPOCH! KIACCHYECKOW, TaK U
COBpeMEeHHOU (pH3HKH.



Hoesn cenepanuzayuu. B cOOTBETCTBUHU € HEll MaTepuan Kypca Gu3uku 00beAMHEH BOKPYT
¢usnyeckux Tteopuil. Beayummm B Kypce sBisiercss (OpMHpPOBaHHE IPEACTAaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U I10JIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanosgaraeT UCIoIb30BaHUE T'YMaHUTAPHOIO
MOTEeHIMaNa (PU3NICCKON HAyKHU, OCMBICIEHUE CBS3M Pa3BUTH (PH3UKH C PA3BUTHEM OOIIECTBa,
a TaKKe ¢ MEPOBO33PEHY €CKUMH, HPABCTBEHHBIMH U SKOJIOTHYECKUMHU TPOOIeMaMHu.

Hoesn  npuxnaonou  nanpagnennocmu. Kypc  ¢usuku  yrinyOn€HHOro  ypoOBHs
MpenoaraeT 3HakOMCTBO C IIMPOKUM KPYIrOM TE€XHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHHIH
M3YYEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCsSl Ha YpOBHE OOIIMX MpEICTaBICHUM
U COBpEMEHHbIE€ TEXHUYECKHE YCTPOMCTBA, U TEXHOIOTHH.

Hoesa 3konocuzayuu peanusyercsi IMOCPEACTBOM BBEACHHUS JJIEMEHTOB COAEpKaHUs,
MOCBSIIEHHBIX 3KOJOTMYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOPbHIE CBSI3aHbI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHUH, a TaKkKe 00CYXKIEeHUs IPO0JIEM PallMOHAIBHOTO PUPOAOIIOIb30BAHMS U
9KOJIOTUYECKON O€30MacHOCTH.

OcBoeHue conepkaHusi IPOrpaMMbl MO (PU3HKE JAODKHO OBITH MOCTPOSHO Ha MPUHIUIIAX
CHCTEMHO-JeATeIbHOCTHOrO nmoaxoa. [ ¢pusuku peanuzanus STHX TPUHIMIIOB 6a3upyeTcs Ha
UCIOJb30BAHUU CAMOCTOSITEIBHOIO 3KCIEPUMEHTa KaK IOCTOSIHHO JEHCTBYIOLIEro (akTopa
yueObHoro mpomecca. Jlnst yriayO0ia€HHOrO YpOBHS — 3TO CHCTEMA CaMOCTOSITEIbHOIO
YUYEHHYECKOI0 AKCIEPHMEHTAa, BKJIIOYAIOLIET0 (PPOHTAIbHBIE YYEHUYECKUE OIBITHl IPH
U3y4YEeHUH HOBOTO MaTepHalna, j1adopaTopHble paboThl M paboThl mHpakTukyma. [lpu 3TOM
BO3MOXHBI JIBa CrIocoba peanusanuu (Gpu3nueckoro npakTukyma. B mepBoM ciydae MpakTUKyM
npoBoautcs 1160 B koHie 10 u 11 kmacco, nubo mocie mepBOro M BTOPOTO MOIYTOIuil B
KaXKJIOM M3 ITUX KJaccoB. BTopoil crmocod — 3To mHTEerpamus padboT MpakTUKymMa B CHCTEMY
7ab0opaTopHbIX paboT, KOTOPbIE MPOBOAATCA B Ipoliecce n3ydeHus paszgena (temsl). [Ipu aTom
1ol paboTamMu MpakTUKyMa IMOHUMAETCS CaMOCTOATEIbHOE HCCiel0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BH1a O€3 MOIIArOBOM MHCTPYKIIUH.

B nporpamme mo ¢usnke cucteMa Y4eHHYECKOTo dKCIepUMeEHTa, 1a00paTOpHBIX padoT H
MPAaKTHKyMa MpPEICTaBIICHA eANHBIM ITepedyHeM. BbIOOp TeMaTuku ISl TUX BUIOB YUCHUYECKHX
MPAKTUYECKUX PabOT OCYIIECTBISIETCd YYaCTHHKAMHM OOpa30BaTENbHOrO Mpoliecca UCXOAs U3
0COOEHHOCTEHW TOYPOYHOTO TIJIAHUPOBAHHWS M OCHameHuss kaOunera ¢usuku. [Ipu sTOM
o0ecreunBaeTcss OBJIaJeHUE OOYYalOIIMMHUCS YMEHHUSMHU MPOBOAUTH MpPSMbIE U KOCBEHHBIE
U3MEpEHHUsI, MCCIICIOBAaHUS 3aBUCUMOCTEH (PU3NYECKMX BEJIMYMH U IIOCTAHOBKY OINBITOB IIO
IIPOBEPKE MPEJI0KEHHBIX THIIOTES.

bonpiioe BHUMaHME yAENseTcsl PEIIEHUI0 pacu€THBIX M KaueCTBEHHBIX 3az1ad. [Ipu sTom
JUId pacyETHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJauyM C SIBHO 3a/laHHOM M HESBHO 3a/IaHHOM
(bu3NYeCcKOil MOJeNbI0, TIO3BOJISIONINE MPUMEHATh U3YUYE€HHBbIE 3aKOHBl U 3aKOHOMEPHOCTH Kak
U3 OJHOTO paszjeia Kypca, Tak M MHTErpupys NMpUMEHEHHE 3HaHWI M3 pa3HbIX pas3jaenos. (s
KAaueCTBEHHbIX 3aJay IPUOPUTETOM SIBJIIOTCS 3aJaHus Ha OObSICHEHUE/IpelcKa3aHue
MpoTeKaHusi PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXAlOLIEH *U3HHU, TpeOyrolue BbIOOpa
(bu3NYECKO MOAEIH JIJISl CUTyallMH IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsamMu GI'OC  COO k  maTepHalbHO-TEXHUYECKOMY
obecreueHnto0 yueOHOro mporecca Kype ¢GHU3MKA YriyOJa€HHOrO YpOBHS Ha ypOBHE CPEIHEro
o0mero o0Opa3oBaHUs JOJDKEH HM3y4aThCs B YCJIOBHUSX TNPEIMETHOro KaOuHera. B kaOuHere
($U3MKH JOJHKHO OBITH HE00X0AUMOE JIAO0paTOpHOE 000PYIOBAHKE /1JISl BBINOIHEHUS YKa3aHHbIX
B IporpaMMme o ¢pu3uKe YUYeHUYECKUX OIbITOB, Ja0OpaTOpHBIX paboT M paldoT MmpakTHUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000PYA0BaHHUE.

JeMoHcTpanmonHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBHM C IPUHIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH U OOECIIEUYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MPOrpPaMMe IO
(Gu3MKe KIIOYEBBIX JEMOHCTpAIMil AN WCCIENOBAHUS H3YYaeMbIX SIBJICHUW W MPOIECCOB,
SMIUPUYECKUX U (PyHIaMEHTAIbHbBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 0o0OpymOBaHUE IJIsi YUCHHUYECKHUX MPAKTHUECKHUX padboT GopMmupyeTcs B
BHJIE TEMAaTHYECKUX KOMILJIEKTOB M oOecreunBaeTcss B pacyére OJHOTO KOMILJIEKTa Ha JABYX



oOyyaronmxcsa. TemaTHUeckue KOMILIEKTHI J1a0OpaTOPHOrO OOOpYIOBaHUS JOJDKHBI OBITh
IIOCTPOEHBl Ha KOMIIJIEKCHOM HCIOJIb30BAaHWU AHAJOrOBBIX M IIM(POBBIX MPUOOPOB, a TaKXKeE
KOMITBIOTEPHBIX H3MEPUTEITBHBIX CUCTEM B BHJI€ U (POBBIX JTA0OOpaTOPHIA.

OCHOBHBIMM LIEJIIMU M3y4€HUs (PU3UKH B 0011IeM 00pa30BaHUU SBIISIOTCA:

dbopMHUpOBaHUE UHTEPECA U CTPEMIICHUS O0YYaIOUIMXCs K HAYYHOMY M3y4E€HHUIO TTPUPOIBL,
pa3BUTHE MX UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPENCTaBICHHMM O HAy4HOM MeETOAEe TMO3HaHUs U  (QOpMUpOBaHHE
HCCJIEZIOBATENHLCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSIM;

¢dopMHUpOBaHHUE HAyYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa HU3YYEHHUsS OCHOB CTPOCHHS
Matepuu u GyHIaMEHTAJLHBIX 3aKOHOB (DU3HKH;

(bopMHUpoBaHNE YMEHUH OOBSACHATH SIBJICHMSI C MCIIOJIB30BAHUEM (PU3MUECKUX 3HAHUHN U
Hay4HBIX JIOKa3aTeIbCTB;

(GopMHpOBaHUE MPEICTABICHUH O PONM (QU3UKU ISl Pa3BUTHUS JPYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHii;

pa3BUTHE TMPEACTAaBIEHHH O BO3MOXKHBIX cdepax Oynymeld npodeccuoHaaIbHON
NesITeNbHOCTH, CBSI3aHHBIX C (PU3HMKOM, MOATOTOBKA K JalbHEWUNIEeMy OOY4YEHHIO B OITOM
HaIpaBJICHHUH.

JoctuxkeHne 3Tux 1ened oOecreyuBaeTcsl pellieHueM CIeNyroUMX 3ajad B IIpolecce
M3y4deHHs Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIeTo 00pa3oBaHMUs:

npuoOpeTeHre CUCTEMbl 3HAHUN 00 o0mMX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHSX, BKIIIOUAsE MEXaHUKY, MOJEKYISIPHYIO (DPU3HKY, 2JIEKTPOINHAMUKY, KBAHTOBYIO (DU3UKY
Y 3JIEMEHTHI aCTPOPHU3UKU;

(bopMupoBaHUE YMEHHUI NPUMEHATh TEOPETUYECKUE 3HAHUS 1)1 OOBSICHEHUS] (PU3NUECKUX
SIBJICHUH B IPUPOAE U JJIs IPUHSITUS IPAKTUUECKUX PEILEHHH B TOBCEAHEBHON KU3HMU;

OCBOEHHE CIIOCOOO0B pEIIeHUs Pa3IMYHBIX 33J1a4 C SIBHO 3aJJaHHON (PM3MYECKOI MOJENbIO,
3a/la4y, MOAPA3yMEBAIOIINX CAMOCTOSTENBHOE CoO3/aHue (U3UYECKOM MOJenu, aJeKBaTHOM
YCIIOBUSIM 33/1a4M, B TOM YHCJIE 33]1a4 MHKEHEPHOI'0 XapaKkTepa;

MOHUMaHWe (U3HYECKUX OCHOB W TIPUHIIUIIOB JEUCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSIHUS HAa OKPY)KAIOIIYIO CpeNy;

OBJIAZIEHHE METOAAMHM CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS W TPOBENEHUS (PUINUECKUX
SKCHEPUMEHTOB, aHajM3a M MHTEpIpeTaud HHQOpMAIH, OMNpEeAeeHNUs JIOCTOBEPHOCTU
MIOJy4YEHHOTO pe3yJIbTaTa;

CO3JJaHUE YCIOBUHM [UIsl pPa3BUTHS YMEHHM IPOEKTHO-UCCIEIOBATEIBCKOM, TBOPYECKON
JEeSITEIbHOCTH;

pa3BUTHE UHTEpeca K cepam MpodecCHOHATBHOMN 1esITeTbHOCTH, CBI3aHHOM ¢ (PU3UKOM.

B cootBerctBun ¢ TpeboBanusiMu PI'OC  COO yrnyOn€HHBI ypOBEHb HW3Y4YEHUS
yuebHoro mnpeamera «®Pu3nka» Ha ypoBHE cpegHero oOmero oOpa3oBaHUs BbIOMpaeTcs
00y4aroUMMHKCs, IIAHUPYIOIIMMHU MPOAOKEHHNE O0pa30BaHUs IO CHELMAIBHOCTSIM (DU3HMKO-
TEXHHUYECKOTO TPODHUIIs.

Ha uzyuenue ¢usuku (yriayOnéHHBIN ypOBEHb) Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus
orBoauTcst 208 vacos: B 10 kiacce — 102 yaca (3 yaca B Henemo), B 11 kimacce — 102 gaca (3
YacoB B HEJIEIIIO).

[Tpenmnaraemsliii B mporpamme 1o GpU3MKe mepedeHb 1ab0paTOpPHBIX U MPAKTUYECKHX padboT
SIBJIIETCS. PEKOMEHJOBAaHHBIM, YUUTEJb JelaeT BbIOOp MpOBEAEHUs JIAOOpaTOPHBIX PaboT U
OIBITOB € Y4ETOM UHAMBUAYAIBHBIX 0COOEHHOCTEH 00yJaronmxcs.



COILEPKXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. HayuHnblii MeTO NO3HAHUS NPUPO/BI.

®dusuka — ¢yHIaMeHTalbHas Hayka o mpupone. HayuHelii MeToA MO3HAHMS U METOMAbI
uccneoBaHNs (PU3NYECKUX SBJICHUH.

DKCHEpUMEHT U TEOpHs B Ipoliecce Mo3HaHUs Mpupoasl. Habmonenne u sKcriepuMeHT B
busuke.

Crioco6b! m3MepeHus: GU3NUECKUX BEIUYMH (aHAJOroBbIE M IU(POBBIE U3MEPUTEIHHBIE
puOOPBI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTy u3MepeHuit prusnueckux BeInduH (a0COMOTHAS M OTHOCUTEIbHAS).

MogenupoBanue (pu3MUECKUX SIBJIEHUN M MPOLIECCOB (MaTepHaibHas TOYKa, aOCOIIOTHO
TBEPAOE TENO, UJlealbHAs KUJKOCTDb, UJEaTbHBIN Ta3, ToueuHbld 3apsn). [ unoresa. Guznueckuit
3aKOH, T'paHMIIbl €ro npuMeHuMoctu. dusnueckas Teopus.

Ponp u mecto ¢u3uku B (HOpMHPOBAHMM COBPEMEHHOW HAy4yHOH KapTHUHBI MHpa, B
IIPaKTUYECKOU [ e TEIbHOCTU JIOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomboi, npaKkmuxKym.

W3mepenne cuiibl TOKa U HAIpPsDKEHHS B LEOM IOCTOSHHOINO TOKa HpHU IOMOILU
aHAJIOrOBBIX U LU (PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ IM(poBOi snabdopatopuein no ¢usuke. [Ipumepsl n3mepeHus GU3NYECKUX
BEJIMYUH IPU ITOMOIIYA KOMIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBukeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBHKeHud. Cucrema
OTCuéra.

[Tpsimast u oOpaTHas 3a/1a4u MEXaHUKU.

Pagunyc-BekTop MaTepuaabHOM TOYKH, €ro MPOEKIUH Ha OCH CHUCTEMBbl KOOpAMHAT.
Tpaexropus.

Ilepemenienue, CKOpocTh (CpeAHsisl CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepuaibHOM TOYKH, UX IMPOEKLHU HA OCH CUCTEMBI KoopauHaT. CloxeHue nepeMenieHuil u
CIIO’KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUMHEHHOE NBUKEHUE. 3aBUCUMOCTb KOOPAMHAT,
CKOPOCTH, YCKOPEHUs U YT MaTepUaIbHOM TOUKHU OT BPEMEHH U UX T'padHKu.

CBobonHoe majeHue. YcKopeHue cBoOOJHOro mnajeHus. J(BrkeHue Tena, OPOIIEHHOro
II0J1 YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJINHAT, CKOPOCTU M YCKOPEHUS MaT€pPUAIbHON TOUKU
OT BPEMEHHU U UX I'pauKH.

KpuBosmHeiiHOe nBUXKEHME. [[BU)KEHNE MaTEpUaIbHON TOUKU T10 OKPYKHOCTU. YTIIOBas U
nuHelHast ckopocTb. Ilepron m uacrora oOpamenus. LleHTpocTpemuTenbHoe (HOPMAJIBHOE),
KacaTeJabHOE (TaHMeHLIMAJIbHOE) U MOJIHOE YCKOPEHHUE MaTepUaIbHOM TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIHIOMETP, JBUKEHUE
CHAps/10B, IIEIHbIE, lIecTepEHYAThIE U peMEHHBIE IIepejaul, CKOPOCTHbIE JIU(THI.

emoncmpavuu.

Mogenb cucrembl OTCUETA, UIUTIOCTPALIMS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBH)KEHUS.

Crnoco0bI McceoBaHUs ABHKEHHM.

NnmocTtpanus npeneabHoro nepexo1a 1 U3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBaHue TBMKEHUHN C UCMIOJIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenne neuxenus Tena, OpoieHHOro Moji yrioM K TOPU30HTY U FOPHU30HTAJIBHO.

Hanpasnenue ckopocTu Ipu ABMKEHUH 11O OKPYKHOCTH.

[IpeoGpa3oBaHue yriIoBOi CKOPOCTH B PEAYKTOpE.



CpaBHeHUE MyTel, TPAEKTOPUM, CKOPOCTEN ABUKEHUS OAHOIO M TOTO K€ Tejla B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomut, npaKmuxKym.

N3y4yeHre HEepaBHOMEPHOI'O ABUKEHHUS C LEIbIO ONPENEIECHUS MTHOBEHHOU CKOPOCTH.

N3mepenre yCKOpeHHUs Mpy MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU MPH PaBHOYCK OPEHHOM JIBUKEHUU.

W3mepenne yckopeHHsl CBOOOAHOIO MaeHus (PEKOMEHI0BaHO MCIOIb30BaHUE HU(POBOI
nabopaTopun).

W3yuenue ABMKeHUs Tena, OpolIeHHOro ropu3oHTalbHO. [IpoBepka rumoTessl 0 mpsiMoit
MPONOPLUHOHAIBHON 3aBUCUMOCTH MEXAY JAJbHOCTBIO MTOJETA M HAYAJIBHOM CKOPOCTBIO TEJA.

N3y4yeHne NBUKEHUS TeNa 110 OKPYKHOCTH C IIOCTOSTHHOW 110 MOAYJIKO CKOPOCTBIO.

WccnenoBanne 3aBUCMMOCTH Tieprojia OOpalieHUsi KOHWYECKOro MasiTHUKa OT €ro
1apaMeTpoB.

Tema 2. /lunamuxa.

Ilepssiii 3akoH HprotoHa. MHepuuansHbie cucTeMsl oTcuéra. [IpyHIMI OTHOCUTENBHOCTH
lanmnes. HemnepuuanbHbie cUCTEMBI OTCUETA (ONpeiesIeHne, TPUMEPHI).

Macca Tena. Cuna. [IpuHIUn Cynepro3unuu Cui.

Bropotii 3akoH HeroToHa 111 MatepuaabHOW TOYKH.

Tperuit 3akoH Hbpr0TOHA 1711 MaTepUANIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTE€HUS. DKBUBAJIEHTHOCTh I'PABUTALlMOHHON U UHEPTHOM MACCHI.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHsS CBOOOJHOTO TAaJEHUsS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT Teorpaduueckoil mupoThl. J[BUKeHHME HEOECHBIX Tl M HX
cnyTHHKOB. 3akoHbl Kemepa. [IepBas kocMu4eckas CKOpOCTb.

Cuua ynpyrocrtu. 3akoH ['yka. Bec Tena. Bec Tena, ABHKYIIErocs C yCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHUS CKOJIBXKEHUS U CUJIA TPEHUS IOKOSL.
Koaddunment tpenus. Cuiia CONpOTUBICHHS MPU IBIKEHUHU Tella B JKUJKOCTH WIH rase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOIO JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuna Apxumena.

TexHuyeckre YCTpOMCTBA MU TEXHOJOTMYECKHE IPOLECChl: MOIIIUITHUKHN, IBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpavuu.

HaGmoienrie MBIKEHMSI Tell B HHEPIIUAIBHBIX U HEMHEPIIUATBHBIX CUCTEMaX OTCUETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenvne nByX HLMJIMHIPOB WM LIAPOB pPa3HOM Macchl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIBHO HEUMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJEUCTBYIOIIEH MPUIIOKEHHBIX K TEIly CUJI C IPOM3BEIEHUEM MACChI Tea
Ha €ro YCKOpPEHUE B NHEPLHAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOSHUKAIOIIKX B PE3YJIbTATE B3aUMOJECUCTBUSA TEIL

N3mepeHne Macc no B3auMO/IEM CTBHIO.

HesecomocTs.

Bec tena npu yckopeHHOM MOAbEME U MaICHUH.

[{eHTpOOEKHBIC MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.

W3mepeHue paBHOAEHCTBYIOIIEH CHII ITPU JBUKEHUHU OpYyCKa M0 HaKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTHM BpPEMEHHU JABUKEHUST Opycka MO HaKJIOHHOM
IJIOCKOCTHU Ha 3aJJaHHOE PaCCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IMPYKUHE U PE3UHOBOM
oOpa3siie, oT ux AedopmaIiu.

N3ydyeHne nBMKEHUSI CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH Uepes JIErKuid OJI0K.



Wzmepenne koddduiirenta TpeHUs MO BEIMYUHE YIIOBOr0 Kod(p(UIMEeHTa 3aBUCUMOCTH
Fn(N).

UccrnenoBanue JBHXXKEHHS Opycka IO HAaKJIOHHOW IUIOCKOCTH C IEpEMEHHBIM
KO3 HUIIMEHTOM TPEHUSI.

N3yuenue nBM>KEHUS Tpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomrotHO TBEpHoe Teno. [locTymarensHOe U BpalaTelbHOE IBIKEHHE TBEPAOTO Tena.
MoOMEHT CHJIBI OTHOCUTENBHO OCH BpaieHus. Ilnedo cunpl. CrnoxeHne cuil, NPUJIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsbkecTH Tena.

VYcnoBust paBHOBecHs TBEPAOro TeNa.

VYcroitunBoe, HeycToOWYHBOE, Oe3pa3InyHOE paBHOBECHE.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peléTyaThle KOHCTPYKLIHHU.

Jemoncmpauyuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomsot, npaKkmuxKym.

HccenenoBanue yciaoBUi paBHOBECHUS TBEPAOIO TeJld, UMEIOIIEr0 OCh BpPAIICHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U Pac4€T CHUJI yIIPYTOCTH.

N3yuyenune ycTOMYMBOCTH TBEPAOIrO TeJa, UMEIOLIEro MJIOMAb OOPHI.

Tema 4. 3axonbl coxpanenusn ¢ mexaHuke.

NMnynbc mMaTepuanbHOM TOYKH, CUCTEMBl MaTepHalbHbIX TOoueK. LleHTp Macc cucteMbl
MaTepHaJIbHBIX TOYEK. Teopema 0 ABMKEHUH LIEHTPA Macc.

WMItynbc cHiibl 1 U3MEHEHNE NMITYJIbCA TENA.

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTriBHOE IBUKEHHUE.

MomeHT wumnysnabca MaTepuaabHOM TOYkH. lIpencraBieHne o COXpaHEHMH MOMEHTA
HMMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

Pabora cunbpl Ha MajoOM W Ha KOHEYHOM IepeMelieHuu. I'papuueckoe mpencTaBiieHUE
pabOThI CHIIBI.

MOIIHOCTh CHJIBL.

Kunernueckast sHeprus MaTepuagbHOH TOUkH. Teopema 00 M3MEHEHHWH KWHETHYECKOMH
SHEPrUH MaTepUaAIbHONU TOYKHU.

[ToreHunanbHble M HeNOTEHUUANbHbIE CHbL. [loTeHimanbHas sHeprus. [loreHuunanbHas
SHeprus ynpyro nedopMmupoBaHHON npykuHbL. [loTeHIManbHas SHEPrus Tela B OAHOPOJHOM
rpaBUTAllMOHHOM moJie. [loTeHunanbHas 3Heprus Tejaa B IPaBUTALMOHHOM IOJI€ OJAHOPOJHOIO
mapa (BHyTpHY ¥ BHE 1apa). Bropas kocmudeckast ckopocThb. TpeThbsi KoCMHYeCKasi CKOPOCTb.

CBsi3p pabOThl HENMOTEHLUHAJIBHBIX CHUJI C U3MEHEHHMEM MEXaHMUYECKOH SHEPrUuH CHCTEMBI
Tes. 3aKOH COXpaHEHUsI MEXaHU4YE€CKOU YHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm s uaeanbHOM >KMIKOCTH KakK CIEICTBUE 3aKOHAa COXpPaHEHMS
MEXaHUYECKOU SHEPIHH.

TexHuuecknue ycCTpOMCTBA M TEXHOJOTMUYECKHUE IMPOIECCHI: JBUXKEHHUE PAKET, BOJOMET,
KONEp, NPY>KUHHBIM MHUCTOJIET, THPOCKON, GUTYpPHOE KaTaHHE Ha KOHbKaX.

emoncmpavuu.

3aKOH COXPaHEHUs UMITYJIbCA.

PeaxTuBHOE ABMIKEHHE.

N3mepenre MOITHOCTH CHUJTBI.

M3MeHeHne Heprun Tena MpH COBEPLICHUH paboThlI.

B3anMHbIe IpeBpallleHUs] KMHETUYECKONM M NOTEHIMAJIbHOM SHEPruil mpH ACHCTBUU Ha
TEJIO CUJIBI TSYKECTU U CUJIbI YIIPYT'OCTH.

CoxpaHEHHEe SHEPTUH MPH CBOOOTHOM ITa/ICHUH.



Yuenuueckuit sxcnepumenm, nadopamopmnvie pabomoi, npaKkmuxKym.

N3mepenne nmnyiibca Teaa 1o TOpMO3HOMY MYTH.

W3mepenne cuitbl TATH, CKOPOCTH MOJEIH SJEKTPOMOOUIIS M MOIIIHOCTH CHJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCa TeJa ¢ UMITYJIbCOM CHJIBI.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJI€H CTBHH.

N3mepenre KUHETUYECKOW 3HEPTUU TeJia 10 TOPMO3HOMY TYTH.

CpaBHeHUE U3MEHEHUS TOTEHI[MAIbHON SHEPTUU MPYKUHBI ¢ Pa0OTON CUITBI TPEHHUS.

Omnpenenenue pabOTHI CUIIBI TPEHUS MTPU JBMKEHUHU TeJIa M0 HAKIOHHOM IIOCKOCTH.

Pa3nen 3. Mouekyasipaas ¢pu3nka ¥ TepMOIMHAMHUKA.

Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHbIE TOJIOKEHUSA MOJIeKyJIsipHO-KuHeTnueckoil Tteopun (MKT), wux onsiTHOE
obocunoBanue. Juddysus. bpoyHoBckoe nBrkeHHE. XapakTep IBWIKSHHS U B3aHMOJCHCTBHS
9acTHI[ BelecTBa. MoJIeny CTPOSHUS Ta30B, KUAKOCTEH U TBEPIABIX Tel U OOBSICHCHHE CBOWCTB
BEIIECTBA Ha OCHOBE JTHX Mojeneil. Macca u pasmepbl Mojekyn (aromos). KommuecTtBo
BeniectBa. [loctosaunas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Moens uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YACTHIIBI Ta3a ABUXKYTCS
Xa0THUYECKH U HE B3AUMOJIEHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MenneneeBa—Knamneiipona. AOcomoTHas Temieparypa
(mkama Ttemmneparyp KensBuna). 3akon JlampTona. HM3ompoiuecchl B UAealbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpeacTaBieHne U30MPOLIECCOB: U30TEPMA,
n30xopa, n3obapa.

CBs3p MeXAy [JaBICHUEM M CpEeIHEd KHHETHMYECKOW DJHEpPrued IOCTyNaTelbHOIo
TEMJIOBOTO0 JABMKEHHUS MOJICKYJI HJCAJLHOrO0 Ta3a (OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-
KHUHETUYE€CKOW TEOPUH UJI€aTIbHOT'O rasa).

CBs3p  aOCONIOTHOM  TeMImepaTrypbl TEPMOJAMHAMHYECKOW CHCTEMBI CO  CpelHeH
KHUHETUYECKOW SHEPTrUEN IMOCTYNATEIBHOI O TEIJIOBOrO IBMKEHHUSI €€ YaCTHULL.

TexHuueckne YyCTPONCTBA W TEXHOJOTHYECKHE TMPOIECCH: TepMoMeTp, Oapomertp,
MOJTy4YE€HUE HAHOMATEPHUAJIOB.

Jemoncmpauyuu.

Mopenu IBUKEHHUS YaCTHI] BEIIECTBA.

Mogenb OpOyHOBCKOTO ABUKCHUS.

Buneoponuk ¢ 3anuchio peasbHOro O6poOyHOBCKOTO JIBHXKECHUS.

Juddysus xuakocTen.

Mogens onbita [lITepHa.

[IpuTsxenune MoekyJ.

Mopenu KpucTalm4ecknux pemeToK.

Hab6uronenue u uccienoBaHue H30MpoLEecCoB.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npakmuxym.

HccnenoBanue npoiecca yCTAaHOBIEHUS TEIIOBOTO PAaBHOBECHS MPHU TEINIOOOMEHE MEXIy
ropstaer U XOJIOJHOW BOJOM.

W3ydenue WU30TEPMHUUYECKOTO Tporecca (PEKOMEHIOBAaHO HCIONb30BaHNEe HHU(POBOI
nabopaTopun).

N3yuenne n30X0pHOro mporecca.

N3yuenue nzobapHoro mporuecca.

[IpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol.

TepMoanHamuyeckas (TH) cucreMa. 3amanue BHEIIHUX YCHOBUA I
TEPMOJMHAMHMYECKOM  cHUCTeMbl. BHemHune u  BHyTpeHHHe mapamerpsl. [lapamerpsl
TEPMOANHAMUYECKON CHUCTEMbl KaK CpEAHUE 3HAUYCHUS BEJIMYMH, OMUCHIBAIOIIUX €€ COCTOSHHE
Ha MUKPOCKOITUYECKOM YPOBHE.



Hynesoe Havano tepmoguHamMuku. CaMOIIpOU3BOJIbHAS peaKcalys TEPMOIANH aMUUECKON
CHCTEMBI K TEIIJIOBOMY PAaBHOBECHIO.

Mogenp wuaeanbHOro raza B TEpMOJMHAMUKE — CHCTEMa YpaBHEHUI: ypaBHEHHE
MenneneeBa—KnaneiipoHa n BbIpa)kK€HUE U1 BHYTPEHHEH JHEPruu. Y CI0BUS NPUMEHMMOCTH
9TOM MOJENM: HU3Kas KOHLEHTPallUs YacTUll, BBICOKHE TeMIlepaTypbl. BblpaxeHue miis
BHYTPEHHEH dHEPruu 0JHOATOMHOI'O HJEAJIBHOrO rasa.

KBazucratnueckue 1 HeCTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHamuke. Borancnenue paboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 H3MEHEHMs] BHYTPEHHEH SHEpPruu TepMoJuHaMUYECKOi
cucTeMbl 0e3 coBepieHus padoTel. KOHBEKINS, TEMIONPOBOIHOCTb, N3ITyUEHHUE.

KommuectBo Temnotel. TemnoéMKOCTs Tena. YaenbHas W MOJSIPHAs TENIIOEMKOCTH
BellleCTBA. YpaBHeHUE Maiiepa. YaenbHas TeIUIOTa CropaHus TorumBa. Pacyér kommuuecTsa
TETIOTHI Npu Terutonepenayde. [lonstue 06 annabaTHOM Ipolecce.

[TepBblii 3akOH TepMOAMHAMMKH. BHyTpeHHss sHeprus. KommdecTtBo Temiorsl U pabota
KaK Mepbl U3MEHEHHS BHYTPEHHENW SHEPIrUU TEPMOJINHAMUYECKON CHCTEMBI.

Bropoil 3akoH TEepMOAMHAMUKHM JUIsl PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHCTEMBI MPOXOAUT €IUHCTBEHHas aauadarta.
AOcCooTHAs TeMIIeparTypa.

BTopoii 3aKOH TEpMOIMHAMUKH JJI1 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IIE€pPENATh
TEIJIOTY OT OoJiee XOJNOAHOro Tena K Oosee Harperomy 0e3 komneHcauuu (Kmaysumyc).
HeobpaTMOCTh IPUPOJHBIX IPOLIECCOB.

[IpuHumne! nerictBus TemnoBbix MammH. KIT/.

Makcumanbnoe 3Hauenne KITJI. Hukn Kapuo.

DKOJOrMYecKre acleKThl UCIO0JIb30BaHUs TEIUIOBbIX ABUraTeneil. TemnoBoe 3arps3HeHue
OKPYXaroIenl cpebl.

TexHudeckne yCcTpONCTBA M TEXHOJOTMYECKHE MPOLIECCHI: XOJOIUIbHUK, KOHJIUIMOHED,
IU3EeIbHBIE W KapOIOpaTOpHBIA JBUTaTeNld, HapoBas TypOHMHA, TIOJIy4YEHHE CBEPXHHU3KUX
TeMIlepaTyp, YTUIM3ALUs «TEIJIOBBIX» OTXOAOB C HCIOJb30BAaHUEM TEIMJIOBOI'O0 Hacoca,
yTUIN3anus OMOOPraHMYecKOro TOIUIMBA JJIsl BHIPAOOTKH «TEMJIOBOM» U 3JIEKTPOIHEPIUH.

Jemoncmpauyuu.

W3MeHeHue TeMiiepaTypbl Ipu aAuadaTHUYECKOM PaCIIMPEHUH.

Boznymuoe orauso.

CpaBHEHHE yAEIbHBIX TEMIOEMKOCTEHN BEIIECTB.

CrnocoObl U3MEHEHUs1 BHYTPEHHEH SHEpruu.

HccnenoBanue aquabaTHOro mpolecca.

KomnbroTepHbIE MOAEIHN TEIUIOBBIX IBUTATENIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnvie pabomul, npaKkmuKym.

N3mepeHne yaenbHON TeMI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHMS BEILIECTBA.

HccnenoBanue aquabaTHOro mpolecca.

N3ydenue B3aMMOCBSA3M DHEPIMHM MEXMOJIEKYIIIPHOTO B3aUMOJEHCTBUS U TEMIIEPATYpPbI
KUIIEHUS )KUIKOCTEN.

Tema 3. Azpecammnvie cocmoanun eewjecmea. Pazosvie nepexoowl.

[TapooOpazoBanue u KoHAeHcalus. VcnapeHwne u KuNeHWE. YIelbHas TEIoTa
napooOpa3oBaHusl.

HacpllieHHble M HeHacbllIeHHbIe Mapbl. KadecTBEHHas 3aBUCHUMOCTb IUIOTHOCTH U
JIaBJICHUS HACBHIIICHHOTO Tapa OT TeMIEepaTyphl, UX HE3aBUCUMOCTh OT 00BEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT AABJICHUS B )KMJIKOCTH.

BrnaxxHocTh Bo3nyxa. AOCOMIOTHAS U OTHOCUTENbHAS BIAXKHOCTD.

TBépnoe Teno. Kpucranmuueckue u amopdHbie Tesna. AHU30TPONUS CBOWCTB KPHUCTAJUIOB.
[InaBnenue u Kpucramm3anud. Y aenpHas TemoTa miasieHus. Cyomumanus.



Hedbopmaruu tBEpHOro Tena. Pactsbkenune m okarue. Casur. Monynws HOnra. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacmmpeHue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JTMHEHHOE pacIIupeHue.
AHTapMOHH3M TEIUIOBBIX KOJICOAHWW YaCTUIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PaCIIUPEHUS
TeJ (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBaHue sHEpPrun B Ga30BbIX MEPEX0/Iax.

VYpaBHEHHE TEIJIOBOTrO OalaHca.

[ToBepxnoctHOe HaTsmkeHue. KoadduimeHT moBepxHOCTHOTO HAaTsDKeHUS. KanusuispHbie
siBJIeHus. JlaBlieHre o1 NCKPUBIEHHONW MOBEPXHOCTHIO kuakocTu. @opmyna Jlanmnaca.

TexHuyeckrue YCTpOMCTBA M  TEXHOJOTMYECKHUE MPOLECChl: KUIKHUE KPUCTAJUIbI,
COBPEMEHHbBIE MATEPHUAIIBL.

Hemoncmpavuu.

Tennosoe pacimupenue.

CBoiiCTBa HACHIIIIEHHBIX TTAPOB.

Kunenne. Kunenue npyu noHuKE€HHOM JaBICHUHU.

W3mepeHne cuiipl TOBEPXHOCTHOI'O HATSKEHHUSL.

OMBITHI ¢ MBUIBHBIMU TIIEHKAMH.

CmauuBaHue.

KanwnspHsle sABIEHHUS.

Mojie HEeHbIOTOHOBCKOM KUJKOCTH.

CriocoOb! M3MEpEeHUs BIIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMYECKOIO BEIIECTBA.

Bunaer nedopmarnuii.

HaGmronenne manbix nedopmanuid.

Yuenuueckuii s3xcnepumenm, nabopamopnvie pabomut, npaKkmuxKym.

N3ydenre 3aKkOHOMEPHOCTEN MCHAPEHUS KUIKOCTEH.

N3mepenne yaenpHON TEIUTIOTHI IIABICHUS JIbJA.

N3ydeHne CBOMCTB HACHIIEHHBIX 1apOB.

N3mepenne abCcomoTHON BJIAXKHOCTH BO3AyXa U OLIEHKA MaCChl TapOB B TTOMEIICHHUH.

N3mepenne ko3¢ puiinenTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOnra.

HccrnenoBanre 3aBUCUMOCTH IeOpPMAIIMA PE3MHOBOTO 00pa3iia OT MPUII0KEHHON K HeMy
CHUJIBI.

Pa3nea 4. JnekTrpoauHaMuka.

Tema 1. Inekmpuueckoe noJe.

DnexTpuzauus Tell U €€ MPOSBIIECHUS. DJIEKTPUUECKUM 3apsia. JBa BuIa 31IE€KTpUUYECKHUX
3apsanoB. [IpOBONHMKM, NIMAIEKTPUKUA M MOJIYNPOBOAHUKU. ODJIEMEHTAPHBIA 3JIEKTPUYECKHM
3apsa. 3aKOH COXPAHEHHUS JJIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsasl. 3akoH Kynona.

DnekTpuyeckoe noje. Ero neicTBrue Ha 3J€KTPUYECKUE 3aP SIbL.

Hanpsok€aHoCcTh  AnekTpuveckoro motisi. [IpoOHbld  3apsin. JIMHWM  HanpsHKEHHOCTH
3NeKTpUUecKoro nojsi. OAHOPOIHOE ANEKTPUUECKOE TOJIE.

[ToTeHManbHOCTh AJIEKTPOCTATUYECKOrO MMOJisA. Pa3HOCTh MOTEHLUMAIIOB M HaIpsKEHHE.
[loreHumnanbHass  SHeprus  3apsga B 3IEKTPOCTATUYECKOM rnoJe. ITorennman
AIEKTPOCTATUUECKOro Mojsa. CBs3b HANPSHKEHHOCTU MO M PA3HOCTH MOTEHIMAJIOB JUIS
AJIEKTPOCTATUYECKOr0 MOJIs (KaK OJHOPOAHOI0, TAK U HEOJAHOPOIHOIO0).

[IpyHIMD CynePNO3ULIMU JIEKTPUUECKUX MOJIEH.

[Tone Touewnoro 3apsina. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilome paBHOMEpPHO
3apsHKEHHOTO 1Mo 00bEMy mapa. [lome paBHOMEpPHO 3apsHKEHHOH OECKOHEYHOH TIIOCKOCTH.
Kaptunbl TmHANA HanpsKEHHOCTH 3TUX NOJIEW U DKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEH.

[IpoBOAHUKH B 3JIEKTPOCTATHYECKOM TTOJIE. Y CIIOBUE PABHOBECUS 3aPsiI0B.

JM3NeKTPUKY B AJIEKTPOCTATUYECKOM MoJie. [uanekTpruueckasi MpoOHUIIAaEMOCTh BEIIECTBA.



Konpgencatop. DJEeKTPOEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJICHCAaTOopa.

[TapasenbHOoe  coenuHeHue  KoHueHcatopoB.  [locimemoBaTtenbHOe — cOenMHEHHUE
KOH/ICHCaTOPOB.

DHeprus 3apsLKEHHOr0 KOHIeHcaTopa.

JIBr>xeHUe 3apsyKEHHOM YacTULIbl B OIHOPOJIHOM 3JIEKTPUUECKOM I10JI€.

TexHuueckre yCTpOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: DIIEKTPOCKOI, JJIEKTPOMETP,
JNIEKTpOCTAaTUYECKasl 3allUTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB, KOHIEHCATOpPHI, TE€HEepaTop
Ban ne I'paada.

Hemoncmpauuu.

YCeTpolCTBO M IPUHIUIT ACUCTBUS MIEKTPOMETpA.

DNEKTPUUYECKOE MOJI€ 3apSKEHHBIX LIAPUKOB.

DNEKTPUUYECKOE MOJIE ABYX 3aPSHKEHHBIX MJIACTHH.

Mogenb anekTpocraTuyeckoro reaeparopa (Ban ge I'paada).

IIpoBOJHUKH B 3JIEKTPUUYECKOM IOJIE.

DnexTpocTaTuyeckas 3aluTa.

YCTpONCTBO U 1EUCTBUE KOHJAEHCATOPA TOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JEKTPOEMKOCTH IJIOCKOI'O KOHAEHcaTopa OT IUIOWAAU IUIACTHH,
pPacCTOSIHUA MEXAY HUMH U JUJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprust 3JeKTPUYECKOro oISl 3apsLKEHHOr 0 KOHIEHcaTopa.

3apsika 1 pa3psjika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopmnvie pabomoi, npaKkmuxKym.

OneHkKa CHJI B3aMMOJIEH CTBUS 3apsKEHHBIX TEll.

Habmonenne npespalieHns SHEpruu 3apsHKeHHOTO KOH/IEHCATOpa B SHEPrUI0 M3IIydEHUs
CBETOAMO/A.

N3yuyenune npoTekaHus TokKa B LIEMH, COAEpKallleld KOHAEHCaTop.

Pacnipenenenne pa3HOCTM MOTEHUMANOB  (HANpspKEHUs) TMPH  MOCIEN0BAaTEIbHOM
COEIMHEHUH KOHJIEHCaTOPOB.

HccenenoBanue paspsia KOHIECHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannbslii 3.1eKmpuiecKuii mok.

Cuia Toka. [TocTosTHHBIN TOK.

VYcaoBuss CyIIECTBOBAHMS IIOCTOSIHHOIO DJIEKTPUYECKOro Toka. McTrodyHMkm ToKa.
Hanpsoxenne U n DJ1C E.

3akoH Oma i1l yyacTka I[eTH.

DNEeKTPUYECKOE CONMPOTUBJIEHHE. 3aBUCUMOCTb COIIPOTUBIIEHHS] OJJHOPOAHOT O POBOAHUKA
OT €ro JJIMHBI U IJIOIAU IIONIEPEYHOr0 CEYEHUs. Y 1eIbHOE COIIPOTUBIICHNE BELIECTBA.

ITocienoBarenbHOE, NapaJLIEIbHOE, CMELIAHHOE COCIMHEHHE IPOBOJHMKOB. Pacuér
pa3BeTBIEHHBIX deKkTpruueckux nemne. [Ipasuna Kupxroda.

PaGoTa snexrpuyeckoro Toka. 3akoH [[xoyns—JleHia.

MOIIHOCTB 3JIEKTPUYECKOr0 TOKa. TenoBasi MOIIHOCTh, Bblie/sgeMas Ha pe3UCTOpeE.

OJIC u BHyTpeHHEe CONPOTHUBJIIEHME HWCTOYHMKAa TOKa. 3akoH Oma i MOJHOH
(3aMKHYTOI1) 3JIeKTpUYECKOM 11enu. MOIHOCTh UCTOYHUKA TOKa. KOpOoTKOe 3aMBbIKaHHE.

KonznencaTop B 1enu oCTOSIHHOTO TOKA.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: aMIEpPMETpP, BOJBTMETP,
peocTaT, CYETYMK BIECKTPUUECKON IHEPTUU.

Hemoncmpayuu.

N3mepenne cuibl TOKA U HAIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS JUISL PE3UCTOpa, JIaMIIb
HaKaJIUBaHUA U CBETOIHOAA.

3aBUCHMOCTh CONPOTUBIIEHUS UWIMHAPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IUIOLMAAH
MIOINIEPEYHOr 0 CEYECHMS U MaTepuala.



HccnenoBanue 3aBUCHMOCTH CHJIBIL TOKAa OT CONPOTUBJIEHUS MPU IMOCTOSHHOM
HaIPsDKEHUHU.

IIpsmoe uzmepenne DJIC. KopoTkoe 3aMbIkaHMe TajJbBaHMYECKOI'O 3JIEMEHTA M OLIEHKA
BHYTPEHHEr 0 COIIPOTUBIICHHUSL.

Crioco0bl coetuHeHHsI UICTOYHUKOB Toka, DJ]C GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHLIUAIOB MEX/1Y MOII0CAMU UCTOUHHMKA TOKA OT CHJIbI TOKA B
LeMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

HccenenoBanue CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

H3mepeHue yieapHOro COMpOTUBIIEHHUS ITPOBOIHUKOB.

HccnenoBanye 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSKEHUS /1JIs JIaMITbl HaKaIMBaHUS.

YBenuueHue npeziena u3MepeHns amnepMeTpa (BoJabTMETPa).

N3mepenne D/]C 1 BHyTpEHHETO CONMPOTUBJICHUS] HICTOYHUKA TOKA.

Nccnenosanue 3asucumocty DJ[C ranbBaHUYECKOI0 3JIEMEHTa OT BPEMEHU NPU KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pa3HOCTH MOTEHLIUAIOB MEX/1Y MOII0OCAaMU UCTOUHHMKA TOKA OT CHJIbI TOKA B
LEIN.

HccnenoBanue 3aBUCHMOCTH MTOJIE3HON MOIIHOCTU HCTOYHUKA TOKA OT CHUJIBI TOKA.

Tema 3. Toxu ¢ paznruunsix cpeoax.

DOnexTpuyeckass MPOBOJMMOCTh PpA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOAUMOCTD
TBEPABIX  METAJUIOB.  3aBUCHUMOCTb  CONPOTUBIIEHHUS  METAUIOB  OT  TEMIEpPaTyphl.
CBepxXnpoBOJIUMOCTb.

DJIeKTpUYECKU TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass W MpPUMECHAsT MPOBOAUMOCTb IOJYHPOBOJHUKOB.
CgoiictBa p—Nn-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUYECKUN TOK B JJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAS] JUCCOLMALUA. DIEKTPOIIU3.
3axoHbl Papanes A JIEKTPOIIN3a.

OnexTpuueckuii TOK B Tra3zax. CaMOCTOSTENbHBIM U HECaAaMOCTOSTENbHBIA pa3psi.
Paznuunbie THIIBI caMOCcTOSATENLHOT O pa3psaa. Monnus. [1na3zma.

TexHuueckre yCTpoOHCTBa W MPaKTUYECKOE MPUMEHEHHME: Ta30pa3psAHbIe JIaMIIBL,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPBI: JUOJ, TPaH3UCTOP, (HOTOAMO,
CBETOJWO], TajdbBaHWKa, paQUHUpPOBAHWE MEOW, BBIUIABKA ATIOMUHUS, DIEKTPOHHAs
MUKPOCKOIHS.

Hemoncmpavuu.

3aBUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB AJIEKTPOJIUTOB.

3akoHsl aekTponuza dapanes.

HckpoBoit paspsii 1 IPpOBOJUMOCTD BO3yXa.

CpaBHEHHE TPOBOJAUMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.

OHOCTOPOHHSIS IPOBOAMMOCTD HOAA.

Yuenuueckuit sxcnepumenm, nabopamopusie pabombot, npaAKmMuKym.

Habmonenue snextponusa.

N3mepenue 3apsia 0AHOBAJIEHTHOTI'O HOHA.

HccenenoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJBT-aMIIEPHOU XapaKTEPUCTUKHU AUOAA.

Du3N4eCKUil MPAKTHKYM.

Crnoco0b1 n3MepeHns GU3NUECKUX BEIUYMH C UCHOJIb30BAaHHEM aHAIOTOBBIX U LU (POBBIX
U3MEPUTENBHBIX MPUOOPOB M  KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOTIOTHBIE U
OTHOCUTENbHBIE IOTPEIIHOCTH  HM3MepeHuil  ¢u3mueckux BenuuunH. OIleHKa TpaHMIl
MTOTPEIIHOCTEN.



[TpoBeneHre KOCBEHHBIX U3MEPEHHIl, HCCIENOBAaHUIN 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH,
IIPOBEpKa MPEIJIOKEHHBIX TUIOTe3 (BBIOOp M3 paboT, OMMCAHHBIX B TEMAaTHUECKUX pasjeliax
«YYeHUYECKUN IKCIIEPUMEHT, Tab0paTOpHbIE pabOTHI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

Nzyuenune kypca ¢pusuku yray0ia€HHoro ypoBHs B 10 kiiacce OCyHIECTBIISIETCS ¢ YYETOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OWOJIOTHH, XUMUU,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemnvie  NOHAMUA, CEA3AHHbBIE C  U3YYEHUEM  MeMO008 HAYUHO20
no3nanua: sBIeHUE, Hay4YHBIH (akT, TUMoTe3a, ¢uU3NYecKas BeJIWYMHA, 3aKOH, TEOopus,
HaOJI0/IeHNe, SKCIIEPUMEHT, MOJAEINPOBAHUE, MOJEeNb, U3MEPEHHE, MOTPEIIHOCTH U3MEpEeHHil,
M3MepUTENbHBIE TPHOOPBHI, UG POBast 1ab0paTOPHSL.

Mamemamuka: perieHne  CUCTeMbl  ypaBHeHW#. Jlunelinas ¢yHkmus, mapabona,
runepOoia, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue QyHKIMHA: CHHYC, KOCHHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOpHl M MX MPOEKIHH Ha OCH
KOOPJIMHAT, CIIO’)KEHUE BEKTOPOB.

Bbuonozua: mexanndeckoe IBIKEHHE B )KUBOU mpupone, 1uddysus, ocMoc, Temaoo0MeH
KUBBIX  OpPraHM3MOB, TEIJOBOE  3arpsA3HEHHE  OKpY)Kalolled  Ccpelbl,  YTHIN3aLMs
OMOOPraHMYECKOr0 TOIUIMBA U BBIPAOOTKU «TENJIOBON» U 3JIEKTPOIHEPTHUH, MOBEPXHOCTHOE
HATSDKEHU € U KallMJUIPHBIE SIBIEHUS B IPUPOJIE, SIEKTPUUECKUE SBJICHUS B KUBOW IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIeCTBa,
MOJIsipHasl Macca, MOoJTy4eHne HAHOMATepUaioB, TEIUIOBbIE CBOWCTBA TBEPABIX TeJ, KUAKOCTEH U
ra3oB, OKHJKHE KpPUCTAJUIbl, OJJIEKTPUYECKHE CBOMCTBA METANJIOB, JJIEKTPOJIUTHYECKas
JCCOLMAlMs, TaJIbBaHUKA, JEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTb BO3]lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozusa: npeodpazoBaHue ABMKEHUN C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYyXOro u
KHUJKOTO TpPEHUS B TEXHHUKE, CTATHUYECKHE KOHCTPYKIUHU (KPOHIUTEHH, peméTyaThie
KOHCTPYKIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXAHUKU B TEXHUKE (TMPOCKON, BOAOMET
W Jpyrue), JABUTaTelb BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOW XOJOIMIBHUK,
KOH/JMIIMOHEpP, TEXHOJOTMH TOJy4YEHUS COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCIE
HAaHOMATEepUaJioB, U  HAHOTEXHOJIOTMH,  JJNEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHHE
AIIEKTPONIPHUOOPOB, Ta30pa3psAHbIE JIAMIIBI, TOIYIPOBOJHUKOBBIE TPUOOPHI, FraTbBaHHKA.

11 KJIACC

Pa3nen 4. DnekTpoauHaMuka.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBE MOCTOSIHHBIX MAarHUTOB U IPOBOJHHMKOB C TOKOM. MarHuTHOE THOJIE.
BekTop MaruuTHOU MHAYKIUH. [[pUHIAN CyTIEpO3UIIMA MATHUTHBIX TToJiel. JIMHUM MarHuTHOM
UHIYKIUH.

MarnuTtHoe 1oJie MPOBOJHHMKA C TOKOM (IPSIMOro MPOBOJHHKA, KATYIIKHM WU KPYrOBOIO
BuTKa). OnbIT Dpcrena.

Cuiia Amnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOAYJb. JIBH)KEHHE 3apsDKEHHOW 4YacTUIbl B
OJTHOPOJHOM MarHUTHOM Toie. PaGota cuibl Jlopenia.

MarnutHoe nose B BemectBe. eppomarueTuky, napa- U JuaMarHeTHKU.

TexHuueckre YCTpOWCTBA U TEXHOJOTMYECKHE IMPOILIECChl: MPUMEHEHHUE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, DIJIEKTPOABUTATENb SKOOM, YCKOpHUTEIH
3JIEMEHTAPHBIX YaCTHII.

Jemoncmpauyuu.

Kaptuna mauHMI WHAYKIMM MarHUTHOTO TIOJS TMOJIOCOBOTO M MOJKOBOOOPA3HOrO
MMOCTOSIHHBIX MarHUTOB.



Kaptuna nuHUA MarHUTHOM HWHIYKUMU 1O JJMHHOTLO MPSIMOTO INPOBOAHUKA W
3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJHUKA, KATYIIKHA C TOKOM.

B3auMoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

JeiicTBue cuibl JIopeHiia Ha HOHBI 3JIEKTPOIIUTA.

HaGmonenre qBMKeHHs My4Ka SJIEKTPOHOB B MATHUTHOM TI0JIE.

[TpuHIUI AW CTBUS NEKTPOU3MEPHUTEIHHOT0 TPUOOPa MATHUTORIEKTPHYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

UccnenoBanue MarHUTHOT O MOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBaHue cBOMCTB (peppOMarHETHKOB.

HccnenoBanue neicTBUSA MOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cunsl Amnepa.

N3ydeHne 3aBUCUMOCTH CUJIBI AMIIEpa OT CHIIBI TOKA.

Onpenenenre MarHUTHON MHAYKIIMA HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. Dnekmpomaznumnan uHOYKyus.

SBneHue 3JeKTpOMarHuTHOM HMHAYKUMH. [ToTOK BekTOpa MarHuTHOM uMHAyKuuu. I/]C
WHIYKIUW. 3aKOH AJIEKTPOMarHuTHOM wHAykiuu Papanes. BuxpeBoe 3ieKTpuyeckoe IMoJe.
Toku ®dykKo.

OJIC nHAyKIMY B IPOBOAHUKE, ABUKYIIEMCSA B OJJHOPOJAHOM MardH MTHOM ITOJI€.

[TpaBuino Jlenua.

NupyktuBHOCTh. KaTymika MHAYKTUBHOCTM B LENU IIOCTOSHHOIO TOKa. SIBieHue
camouHaykiuu. 3C caMOMHIYKIINY.

OHeprusi MarHUTHOT'O MOJI KATYyIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne ycTpoicTBa U TEXHOJOTNYECKUE MTPOLECChl: HHAYKIIMOHHASI I1€4Yb, COJICHOM,
3allIyTa OT JEKTPU3ALMH TeJl IPU JBUKEHUHU B MATHUTHOM M0JI€ 3eMJIH.

Hemoncmpayuu.

HaGnroaeHue sIBJICHUS DJICKTPOMAarHUTHON MHITYKIIHH.

Hccnenoanne 3aBucuMoctd OJIC HMHAYKIMH OT CKOPOCTH HM3MEHEHUS MarHUTHOIO
MIOTOKa.

ITpaBuio Jlenna.

[Tanenue maruuTa B aTlOMUHUEBOU (MeIHOMN) TpyOe.

SIBiieHHE CaMOMHIYKIIN Y.

Uccnenosanne 3aBucumoctd DJ[C caMOMHIYKIIMKA OT CKOPOCTH M3MEHEHMsS CUJIBI TOKa B
LEIH.

Yuenuueckuit sxcnepumenm, nadopamopusvie pabomoi, npaKkmuxKym.

HccnenoBanue ABIEHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

OrnpenenieHne UHAYKIIMA BUXPEBOIO MAarHUTHOTO TTOJIS.

HccenenoBanue sABIeHUS CaMOMHIYKIIMH.

CO6opka Moj1e11 IEKTPOMarHUTHOr O FeHepaTopa.

Paspnea 5. Kosie0anusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOHbBIE KOJeOaHUS.

'apmonnueckue  konmebanus. KunemaTtmueckoe W JUHAMHYECKOE  ONHUCAHHME.
DHepreTMueckoe omnucaHue (3aKOH COXpaHEHMsI MEXaHM4YecKoil  sHepruu). BeiBofg
JUHAMHYECKOTO ONHUCAHMsI TapMOHUYECKMX KoOjJe0aHMMl M3 HUX DHEPreTM4ecKkoro u
KMHEMaTHU4€CKOTO OIMCAHMUSI.

Amnnuryna u ¢aza konedbanuii. CBs3p aMIUIHUTYABl KOJICOAHWIA MCXOAHOW BEJIMYHHBI C
aMIUTUTYJJaMH KOJIeOaHHH €€ CKOPOCTH U YCKOPEHUSI.

[Tepuon u yactora xonedanuii. [lepuon ManbIx cBOOOAHBIX KOIeOaHUI MaTEeMaTHUYECKOTO
MasTHuKa. [leproa cBoOOAHBIX KOJIeOaHMI MPY>KUHHOTO MasITHHUKA.



[TonsTe 0 3aTyxaroumx KojaedaHusIX. BoiHyXaeHHbIe Konebanus. Pesonanc. PesonancHas
KpuBas. BiausiHue 3aTyxaHus Ha BUJ PE30HAHCHON KpUBOM. ABTOKOJIE€0aHNUS.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHl: METPOHOM, 4Yachl, Kaudelw,
My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3amnuch K01e0aTeILHOI O ABHKEHHUS.

HabmroieHre He3aBUCUMOCTH MTEPU0/ia MaJIbIX KoJeOaHHii Ipy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyXalomux KojaeOaHUN U 3aBUCMMOCTHU Tepruo/ia CBOOOAHBIX KoJieOaHUH
OT COIPOTUBIICHHUS.

HccnenoBanue kojiebaHWii Tpy3a Ha MACCHUBHOW MpYKHHE C ILeNIbl0 (OpMUPOBAHUS
MpeCTaBICHNN 00 UAeaIbHON MOIENN PYKUHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs SHEPrUH MPU KOoIeOaHUIX Tpy3a Ha MPYKHUHE.

HccnenoBanue BBIHYXAEHHBIX KOJIeOaHUH.

Habmonenne pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopuwvie pabomboi, npaKkmuxKym.

N3mepenue nepruoja cBOOOAHBIX KOJIEOAHNN HUTSHOIO M IPYKMHHOI'O MAasTHUKOB.

N3yueHune 3aKOHOB IBUKEHUS Tella B XO/€ KojaeOaHU Ha yIIpyroM MoJBece.

N3yuenue NBUKEHUS HUTSIHOI'O MasiTHHUKA.

[TpeoOpazoBanue 3HEPrun B NPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY IbI 3aTyXalOIMIUX KOJEOaHUH.

VccnenoBaHue BbIHYKICHHBIX KOJIeOaHUI.

Tema 2. Inekmpomaznummnoie Ko1edanus.

Konebatenpubiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHHUS B HCATHHOM
kosnebaTtesibHOM KoHType. @opmyna Tomcona. CBs3p aMIUIMTYJbl 3apsjia KOHJEHcaTopa C
aMIUINTYJIOH CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPruH B UACAIHLHOM KOJe0aTEIbHOM KOHTYpE.

3aryxalomue JNEeKTPOMAarHuUTHbIE KoyieOaHus. BBIHY)XIEHHbIE 3JIEKTPOMarHUTHbHIE
KoJie0aHusl.

IlepemenHplii TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIUIMTYJHOE U JCHCTBYROLIEe
3HaYeHHe CUJIbI TOKA U HAIPSDKEHUS NP pa3IndHON (popMe 3aBUCHMOCTH MEPEMEHHOr0 TOKa OT
BPEMEHU.

CunyconianbHblii NEPEMEHHBIN TOK. Pe3nucTop, KOHAEHCAaTOp M KaTylIKa WHIYKTUBHOCTH
B LICNIA CUHYCOUJIAJILHOT O IEPEMEHHOr 0 TOKa. Pe3onanc TokoB. Pe3onanc HanpskeHU.

Wneansublii Tpanchopmatop. IIponsBonctBo, mepegada M moTpedlieHHE SIEKTPHYECKON
SHEPIHH.

DKOJIOTHYECKUE PUCKHM IIPH INPOU3BOJACTBE 3JIEKTpodHepruu. KyibTypa HCHoab30BaHUA
JIEKTPOIHEPIUU B IIOBCEHEBHOM KU3HU.

TexHuuecknue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: DJJIEKTPUYECKUN 3BOHOK,
TeHepaTop EPEMEHHOI0 TOKA, JIMHUM JIEKTponepenay.

Hemoncmpavuu.

CB0OOHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJICOAHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuunsiorpaMMsl 3J1EKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXalIKUX 3JEKTPOMArHUTHBIX KOeOaHui.

Mojeinp 31eKTpPOMarHuTHOI O TEHEPATOPA.

BriHyX/1€eHHbIE CHHYCOUIAIbHbIE KOJIEOaHMUS.

Pesucrop, kaTylka MHAYKTUBHOCTH U KOHJIEHCATOP B LIEMH IEPEMEHHOTIO TOKA.

Pe3zonaHc mpu mocinenoBaTeIbHOM COEIMHEHUHM PE3UCTOPA, KAaTYHUIKW WHIYKTUBHOCTU U
KOH/IEHCaTopa.

YCTpoiCTBO ¥ MPUHITUT ACHCTBUS TpaHCHOpMaATOpa.

Mojens TMHUY 3JIEKTPONepe1ayun.

Yuenuueckuit skcnepumenm, nadopamopnvie padomut, npaKmuKym.



Wzydenue tpanchopmaropa.

HccrnenoBanue nepeMEHHOr0 TOKa 4epe3 IMOCIEN0BaTeIbHO COEIUHEHHBIE KOHAEHCaTop,
KaTyIIKy ¥ PE3UCTOP.

Hab6uroieHne 371eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOUHUKOB CBETA B LIETIH MTEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60JIHb.

Mexanuueckiue BOJHBI, YCIOBUSI HMX pacnpocTpaHeHus. llomepeuHble W NpPOAOTbHBIE
BOJIHBI. [lepros, CKOpOCTh pacrpocTpaHeHUs W JJIMHA BOJHBI. CBOMCTBA MEXaHUYECKHX BOJH:
OTpa’keHue, NpejaoMiIeHne, HHTepdepeHIus 1 TudpaKus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

[IlymoBoO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

DNEeKTpOMarHuTHbIE BOJHBL. Y CIOBHS HU3IyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHEHTaLlUsl BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa 9IJEKTPOMArHUTHBIX BOJH: OTpaX€HUE, IPEOMJIEHUE, MOJIIpU3aIus,
uHTepPEepeHIIUs U U paKIus.

[IIkana 371€KTPOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIIUTIBI paANOCBSI3H U TeNeBUIeHus. Paqunonokaus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKatoIel cpeibl.

TexHuueckre ycTpoucTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
pamap, paauMonpuEMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-neun, yabTpa3zBykoBas
JIMAarHOCTUKA B TEXHUKE U MEIULIMHE.

emoncmpavuu.

OO6pazoBaHue 1 pacnpoCcTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

Koneb6momeecs Teo Kak HUCTOYHUK 3BYKA.

3aBUCHMOCTb JIJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmonenre oTpaxeHus! ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHnu u 1udpakiui MEXaHUIeCKIX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBolicTBa yIbTpa3ByKa U €ro NPUMEHEHHUE.

Habmonenne cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOM M YacTOTOH
KoseOaHUi.

HccrnenoBanue CBOWCTB  JJEKTPOMAarHUTHBIX  BOJH:  OTPaK€HHWE, IPEJIOMIICHHUE,
MO PU3AIMS, TU(paKus, HHTepHEepeHIIHsL.

ObHnapyxeHne HHQpaKpacHOro U yabTPa(rOIETOBOr0 U3ITYUECHUH .

Yuenuueckuit sxcnepumenm, nadopamopusvie pabomoi, npaKkmuxKym.

N3ydyeHune napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPaHCTBE.

Tema 4. Onmuxka.

[IpssMonuHeHOE pacnpOoCTpaHEHUE CBETa B OOHOPOIHOM cpene. JIyu cera. Toueunslii
UCTOYHUK CBETA.

OTtpakxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pa)KeHHl B IIOCKOM
3epkaie. Cepudeckre 3epkana.

[Ipenomnenne cBera. 3akOHBI TMPEIOMJICHHS CBeTa. AOCOJIIOTHBIA  IOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIM IOKa3aTenb MpesomiieHus. [loCTOSIHCTBO 4YacTOTHI CBETa U
COOTHOUICHHE JUIMH BOJIH IpPU MEPEXoe MOHOXPOMATHUECKOIO CBETa yepe3 rpaHully paszena
JIBYX ONTHYECKUX CPE.

Xon nyueii B nmpusme. [Jucnepcus ceera. CiioxHbINA cocTaB Oenoro cseta. L{Ber.

[Tonnoe BHyTpeHHEE oTpaxenue. [IpenenbHblid yroJl OJIHOrO BHYTPEHHETO OTPaX EHUS.

CoOuparoniie M pacceuBaroliye JHUH3bl. ToHKas suH3a. DOKyCHOE pacCTOosiHHE U
OINTHYECKAsl CUjIa TOHKOW JIMH3BI. 3aBUCHUMOCTh (POKYCHOTO PAcCCTOSHUS TOHKOH cQepruyeckoit
JIMH3BI OT €€ TeOMEeTPUU U OTHOCUTEIHHOTO MOKAa3aTeNsl MPEJIOMIICHHUS.



®opMyJia TOHKOU JIMH3bI. YBEIMYEHUE, 1aBAEMOE JINH30M.

Xox ny4a, IpOLIEAIETO JIMH3Y 10 IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW ONTHUYECKON OCH.
[Toctpoenue 300 pakeHH I TOYKH u oTpe3Ka psAMON B coOuparommx
U pacceuBaIOLIMX JMH3aX U UX CUCTEMaX.

OnTrueckue npudopsel. Pa3pemiaromas crnocoOHOCTh. ['71a3 Kak onTHYecKasi CUCTeMa.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBass ontmka. WHTepdepenmus cBera. KorepeHTHbIe WMCTOYHHKHU. Y CIOBHS
HaOJMIOZCHUS MAaKCHMYMOB M MHHUMYMOB B HWHTEP(EPEHIIMOHHOW KapTHHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IpuMeps! kimaccuuecknx nHTephEepEHITMOHHBIX CX EM.

Huopakuust ceera. J[udpakuumonnas pemérka. VYcioBue HaOMIOACHHUS TIaBHBIX
MaKCHMYyMOB TIPH MaJICHIH MOHOXPOMAaTHYECKOT'0 CBETa Ha MU(PAKIIMOHHYIO PEHIETKY.

ITonspuzanus csera.

TexHuueckne YCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpHUCKOIl,
¢doroanmapaT, MHKpPOCKOI, MPOEKIMOHHBIM amnmapar, MpPOCBETJIEHHE ONTHUKH, BOJIOKOHHAS
OITHKA, TM(PpaKIHOHHAS pEeHIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPaKEHMsI CBETA.

HccnenoBanue npesoMiIeHUS CBETA.

Ha6uroieHne noHoro BHyTpEHHETo oTpaxeHusl. Mozienp CBETOBOAA.

HccnenoBanue xo/1a CBETOBBIX IYYKOB YePe3 MJIOCKONAPAIIIEIbHYIO IJIACTUHY U IIPU3MY .

HccnenoBanue CBOMCTB N300paskeHUH B JIMH3AX.

Monenu MUKpOCKONa, TEJIECKOIA.

HaGmronenne narepdepeniinu cBera.

Hab6uroieHne 1BeTOB TOHKHUX IIEHOK.

Ha6mronenne nudpakiuu ceera.

Nzydenne nudpaKkiiuoHHOM PEIIETKY.

Habmonenne nudpakiimoOHHOTO CIEKTpA.

Habmonenne nucnepcuu cBeta.

Halnronenne monsipu3anuu CBETa.

[TpumMeHeHue NOISIPOUAOB AJI U3YUCHHSI MEXaHUUECKUX HaINPsKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, npaKmuKym.

N3mepenne nokasartesst peloMIICHHs CTeKJIa.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOT'O pacCTOSIHUSA OT BELIECTBA (Ha MpUMEPE >KUJKHUX
JINH3).

W3mepenne poKyCHOr0 pacCTOSHUS pacCEUBAIOLINX JIMH3.

[Tonyuenue n300pa>keHUs B CUCTEME U3 IUIOCKOI0 3epKaja U JUH3BL

[Tonyuenue n300pakeHUsI B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeIecKONMNYECKUX CUCTEM.

Habmonenue nudpakuuu, HHTepPEpEeHLInU U MOJISIPU3aluY CBETA.

W3ydenue nonspuzaliy cBeTa, OTPaKEHHOT O OT TOBEPXHOCTH JTUAJIEKTPUKA.

Wzydenue nHTepdepeHINH Ja3ePHOT0 U3TYUSHHS Ha ABYX IIETAX.

Habmonenne nucnepcuu.

HabGnronenue u nuccieqoBanye TUPPaKIMOHHOTO CIIEKTPA.

N3mepenne iauHbl CBETOBOM BOJIHBI.

[Tonmyuenue criekTpa U31y4eHHs CBETOAMOA MIPH MTOMOILM AU PPAKLIHOHHON PEIIETKH.

Pa3nen 6. OcHOBBI cClIeIHATIBHON TEOPHH OTHOCUTEJIBHOCTH.

I'paHubl TPUMEHMMOCTH KJIACCHUECKOM MexaHUKH. [locTynaTel crienuanbHON TEOPUH
OTHOCUTEIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOW  uHTepBanl.  [IpeoOpasoBanust  JlopeHma.  YcmoBue
npuuuHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/JIeHHE BPEMEHU U COKpalIleHHE
JUTUHBIL.

DHEPrusi © UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13bp Macchl € 3HEPrueil 1 UMITYJIbCOM PENSITUBUCTCKON YaCTULIbl. DHEPrus MOKOs.

Texnuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOIECCHI: CITYTHUKOBBIC IMPUEMHUKH,
YCKOPUTEIIN 3apsyKEHHBIX YaCTHIL.

YdeHnuecKuil IKCIIEPUMEHT, JIA00paTOpHBIE PaOOTHI, MPAKTHUKYM.

OnpezneneHre UMIyJIbCa U SHEPTrUU PEISATHBUCTCKUX 4acTull (1o doTtorpadusM TPEeKoB
3apsYKEHHBIX YaCTULl B MATHUTHOM T10JIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapnuo-60ano8oit 0yaausm.

PaBHOBecHOE TemioBoe u3NIydYeHHE (M3IydeHHUE aOCOMOTHO YEpPHOrO Tena). 3aKOH
cMmemenust Buna. I'nnoresa [1nanka o kBaHTax.

®oTOHBI. DHEPrusi U UMIYJIbLC POTOHA.

®otorddexr. Onpitel A. I'. CroneroBa. 3akoHsl GoTodpdexTa. YpaBHeHHEe DUHIITEHHA
st poroadpexra. «KpacHas rpanunay porodddekra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO MOTJIOLIAIOIIYI0 U
abCoMIOTHO oTpaskarolyto mosepxHocts). OneiTsl [1. H. JleOenena.

BonnoBeie cBoiicTBa yactul. BonHbl ne bpoins. [[nnHa BonHBI ne bpoitnst u pazMepsl
o0JacTy  JIOKalIM3alMu  JBIOKyHIecs  vacTuibl. KopmycKynsipHO-BOJIHOBOW — TyajiM3M.
Judpakuus 37eKTPOHOB Ha KpUCTAILIAX.

Crnenuduka nzmepenuit B Mukpomupe. CooTHoueHus HeolpenenéHuocteil Ieiizendepra.

Texnuyeckne yCTpOWCTBA M TEXHOJOTHYECKHE IPOIECCHI: CIIEKTPOMETp, (POTO3IEMEHT,
(doTonaTyuK, TYHHEIbHBIII MUKPOCKOII, COJTHEYHAas 6aTtapes, CBETOANOI.

Hemoncmpayuu.

®otord(DexT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHEro poro3ddexra.

HccnenoBanue 3aBUCUMOCTH COIPOTUBIICHUSI ITOJIYIPOBOIHUKOB OT OCBEIIEHHOCTH.

CeToauon.

Conneunas OGaTapest.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

Hccnenosanue poTopesucropa.

N3mepenne nocrostaHoM [Inanka Ha ocHOBe uccnenoBanus ¢horodddexra.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA Yepe3 CBETOIUO/I OT HAIPSKEHUS.

Tema 2. Duzuka amoma.

OMBITHI 110 HCCTIEOBAHUIO CTpOEHUS aTroma. [Inanerapuas monens aroma Pesepdopna.

ITocrynatel bopa. M3nydyenue u moriouieHne GOTOHOB MPU NEPEXOJE aTOMa C OAHOIO
YPOBHS HEPTUH HA IPYTOM.

Buns! ciektpoB. CrieKTp ypoOBHEW 3HEPrUM aToMa BOAOPO/A.

CrioHTaHHOE 1 BBIHYXJIEHHOE U3JlyueHue ceeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE TPOLIECCHI: CIIEKTPAJIbHBIM  aHAJIN3
(CTIEKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpavuu.

Monens onbita Pesepdopaa.

Habmonenne nuHeivaTeIX CIIEKTPOB.

YCTpoiCTBO U IEHCTBHE CUETYNKA HOHU3UPYIOIINX YaCTHII.

Omnpezenenre 1JIMHBI BOJIHBI JIA3EPHOT'0 U3JTyYEHUSI.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomot, npaKkmuxKym.

HaGnronenne nmuHeyaToro cnekrpa.

HccnenoBanue crekrpa pa3pexe€HHOr0 aTOMapHOro BOJOPOAa M M3MEPEHHUE MOCTOSHHOMN
Punoepra.

Tema 3. Duzuka amomnozo a0pa u 31eMeHmapHbIX YacCmuy.

Hyxnonnas mozens sanapa ['eiisenbepra—lBanenko. 3apsaa sapa. MaccoBoe 4HCIO sipa.
H3oTomsl.



PagnoaktuBHOCTh. AJba-pacnaj. DIEeKTPOHHBIA M MO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIy4CHHUE.

3aKOH paJuOAaKTUBHOIO pacnaga. PanuoakTuBHBIE H30TONBI B mpupoxae. CpolicTBa
MOHU3HPYIOUIET0 U3ydyeHus. BiusHue panoakTMBHOCTH Ha )KUBbIE OPraHU3Mbl. ECTECTBEHHBIN
¢doH uznyuenus. JlozumeTpus.

DHeprus CBsi3U HYKJIOHOB B sizpe. Sneprsbie cuibl. [led ekt Maccol sapa.

SAnepusie peakuuu. J[lenenne wu cuHTE3 snuep. SnmepHpie peakTopbl. IIpoGiemsr
YIOPABISIEMOIO  TEPMOSIEPHOTO CHHTE3a. OKOJOIMYECKHME aCIEKThl Pa3BUTHS  SAEPHOU
SHEPreTUKH.

MeTonbl perucTpanyu U HCCIEN0BAaHNS IEMEHTAPHBIX YACTHULL.

dyHIamMeHTallbHbIE B3aUMOACHCTBUA. baproHbl, Me30HBI M JenToHbl. [IpencraBienue o
CranpaprtHoii Mmonenu. KBapk-ritooHHast MOZIEIb aIpOHOB.

®usuka 3a npeaenamu CranaaptHol Mozenu. TéMHas MaTepus U TEMHas YHEPIHsl.

EnuHcTBO u3nyeckoil KapTHHBI MUDA.

TexHuueckne ycTpolcTBa U TEXHOJOTMYECKHUE MPOLECChl: A03UMETp, kKamepa BuibcoHa,
SNEPHBI  pPEeakTOp, TEPMOSIEpHBI peakTop, aTroMmMHas OoM0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomsot, npakmuxKym.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue painoakTUBHOrO (JOHA C MCIIOJIB30BAHUEM JO3UMETPA.

W3ydenue mornomieHus 0eTa-qyacTHIl aTFOMUHUEM.

Pa3nen 8. DiieMeHThI aCTPOHOMHUM M ACTPO(PU3UKHU.

Otanbl  pa3BUTHs acTpoHomuu. IlpukianmHoe W MHPOBO33PEHUYECKOE  3HAYCHHUE
actpoHoMuH. IIpuMEHUMOCTb 3aKOHOB (U3HUKHM [Ji1 OOBSICHEHUS MPHUPOJIBI KOCMHUYECKHX
00BEKTOB.

MeTtonbl acTpoHOMHUYECKHX HccienoBaHuil. CoOBpeMEHHbIE ONTUYECKUE TEJECKOIbI,
PaMOTENeCKOIbl, BHEATMOC(HEpHasi aCTPOHOMHUSI.

Bun 3Bé3qnoro Heba. Co3Be3ausl, spKue 3BE3bI, TUTAHETHI, UX BUJIMMOE JIBHIKCHHUE.

ConneuHas cucrema.

Comnnue. ConHeuHast akTUBHOCTb. MlcTounuk sHepruu ColiHIa U 3BE3 1.

3BE31bI, WX OCHOBHBIE XapaKTepUCTUKH. JlmarpamMma «CHOEKTpaldbHBIM Klacc —
CBETHMOCTB». 3BE3/1bI IIaBHOW MOCIIEN0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3B€31 TJIABHOM  mociiefoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMeHHbIE
IIPEJCTaBJICHUS O IPOUCXOKIEHUH U 3BotoLnK ConHLa U 3BE311. DTambl AKU3HU 3BE3I.

Muieunsiii [1yTs — Hamia ["anaktuka. [lonoxxenue u npuxenue Connua B ['anaktuke. Tumnbl
rajgakTvk. PaguoranakTuku v kBa3apsl. YEpHBIE IbIPHI B paxX FalakTHK.

Bcenennas. Pacmmupenue Bcenennoil. 3akon Xa006ma. PasOeranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe u3nydenue.

MaciutabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue naonwoenusa.

HabGmonenust 3BE3gHOr0 Heba  HEBOOPYKEHHBIM  TJIA30M  C  HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX TMPUJIOKEHUN [JIs ONpeNeNieHUus] TOJOXKEHUsT HEOeCHbIX OO0BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3Be3/11s1 CEeBEpHOro Noymapus U SpKHUe 3BE3/IbI.

Ha6monenus B treneckon JIyHbl, aHeT, TYMAHHOCTEH U 3BE3AHBIX CKOIUICHHI.

Du3N4eCKUil MPAKTHKYM.

CrnocoObl n3MepeHHs GU3NUECKUX BEIUYUH C UCIOJIb30BAHNEM AaHAJOTOBBIX U U (PPOBBIX
U3MEPUTENBHBIX MPUOOPOB M  KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOTIOTHBIE U
OTHOCUTENbHBIE IOTPEIIHOCTH  HM3MepeHuil  ¢u3mueckux BenuuunH. OIleHKa TpaHMIl
MTOTPEIIHOCTEN.



[TpoBeneHne KOCBEHHbBIX U3MEPEHUI, HCCIeOBaHUH 3aBUCUMOCTEH (DM3NUECKUX BEITUYNH,
IIPOBEPKA IMPEIJIOKEHHBIX TUIIOTe3 (BBIOOp M3 paboT, OMMCAHHBIX B TEMAaTHUECKUX pasjeliax
«YYeHUYECKUN IKCIIEPUMEHT, Tab0paTOpHbIE pabOTHI, TPAKTUKYM ).

O6o01maro1Iee NOBTOPEHME.

OO6oOmienne ¥ cucTeMaTu3alUsl  COACpP)KAaHUS  pasfenoB  Kypca «MexaHHKay,
«MonexyisipHast (U3UKa U TEPMOAMHAMUKA», «DJIEKTpOAMHAMUKay», «KoyieOaHUS M BOJIHBIY,
«OCHOBBI CHeUUaNbHOM TEOPUM OTHOCHTENbHOCTH», «KBaHTOBast ¢Qusnka», «DJIeMEHTHI
ACTPOHOMHH U aCTPODUZUKI».

Ponb ¢u3ukm M acTpOHOMHM B DKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COIUAILHON H
TUYECKON cdepax AesATeNbHOCTH YeJOBeKa, pPOJb W MecTo (HU3MKU U acCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOM KapTUHE MHUPA, 3HAYCHHE OIMUCATEIbHOW, CHCTEMAaTU3UPYIOILEH,
00BSCHUTENFHON U MPOTHOCTUYECKON (GYHKINN (HU3NUIECKOH TeOopuH, posib GU3NIecKoi Teopun
B ()OPMHUPOBAHUU IPEICTABICHUN O (U3NYECKON KapTUHE MUpa, MECTO (PU3MUECKON KapTHHbI
MHUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O IPUPOJIE.

Me:xnpeameTHble CBSI3H.

N3yuenue kypca (uszuku yriay6suéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢ y4€ToM
COAEPXKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKM, OWOJIOTHMH, XUMUH,
reorpauu U TEXHOJIOTUH.

MesicnpeOmemnvie  NOHAMUA, C6A3AHHBIE C  UYUEHUEM  MEMOO008  HAYYHO20
noO3HaHuA: ABIICHUE, HAy4HbIM ¢akT, rumnoresa, Qui3nyeckas BeIWYMHA, 3aKOH, TEOpHs,
HaOJI0IeHNe, YKCIEPUMEHT, MOJEINPOBAHUE, MOJIENb, U3MEPEHHUE, TOIPEIIHOCTH H3MEPEHUIH,
U3MepuTenbHble TPUOOPHL, IU(poBas 1adopaTopus.

Mamemamuxka: pelieHue cUCTeMbl ypaBHEHUH. TpuroHomerpuueckue (QyHKIHMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUECKOE TOXKAECTBO. BekTopbl u ux
MIPOEKLUU HA OCH KOOPJAMHAT, CJIOKEHHE BEKTOpOB. [Ipou3BOAHBIE 3JIEMEHTapHBIX (QYHKLHUH.
[Tpu3Haku mogo0Hs TPEYroJILHUKOB, ONpeIeleHe IIOMAIH III0CKUX (GUryp u oobéma Tel.

Buonozus: >nextpudeckue SBICHHS B XXKUBOW IpUpOAE, KojeOaTeslbHbIE IBIKEHHUS B
KUBOW  TIpUpOJE,  OKOJIOTMYECKHE  PUCKM TP IPOU3BOJACTBE  DJIEKTPOIHEPIHH,
ANIEKTPOMAarHUTHOE 3arpsA3HEHHE OKpY)Kalolleld Cpeabl, yIbTpa3ByKOBas JAMAarHOCTUKA B
ME/IMIIMHE, ONTUYECKHE SIBJICHUS B )KMUBOW IIPUPOJIE.

Xumua: CTpOeHHE aTOMOB M MOJIEKYJ, KpHCTaJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHM3MBbl 00pa30BaHMsI KPUCTAININUECKON PEIIETKH, CIIEKTPaIbHBINA aHAIU3.

T'eozpagpua: MarHUTHBIC TOMIOCa 3€MIIM, 3AJIEKH MArHUTHBIX PYyH, POTOCHEMKA 3EMHOM
MTOBEPXHOCTH, ceiicmorpad.

Texnonozus: IpUMEHEHNE NTOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JJIEKTPOIBUIaTENb
Slkobu, TeHepaTop IMEpPEeMEHHOro TOKa, MHIYKLIMOHHAs IIedb, JIMHUM OJJIeKTporepenad,
3JIEKTPOJIBUraTeNb, padap, paauONpHEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpa3ByKOBasi JMAarHOCTUKAa B TEXHMKE, IPOEKIMOHHBIA armapar, BOJIOKOHHas OITHKA,
COJIHEeuHas OaTtapes, ClIyTHUKOBBIE IPUEMHUKHY, S7€pHAsl SHEPreTUKA U SKOJOTrMYECKUE acleK Thl
e€ pa3BUTHSL.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOT'PAMMEI 110 ®U3UKE HA YPOBHE
CPEAHETO OBILIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JIMHHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHHS y4eOHOro mpenmMera «Du3nka» JOJKHBI OTPaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYalOUIMXCsS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IICHHOCTSM POCCHHCKOrO  OOIIecTBa,
pacIIMpeHre XU3HEHHOT'O OMNBITa W OMNBITA JEATEIBHOCTH B IPOIECCE PeaM3alMA OCHOBHBIX
HAIPaBJICHUI BOCITUTATEILHOM JIEATEIIEHOCTH, B TOM YU CIIC B YaCTH

rPaIaHCKOr0 BOCIIUTAHUSA:
c(OpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIUU O0y4aIOLIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOro 00IeCTBa;

NPUHATHE TPAJAUIIMOHHBIX  OOIEYENIOBEUCCKUX T'YMAHHCTHUYECKUX M JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B MHTEpPECax TIPa)JAaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUU B 00pa30BaTEbHON OpraHu3allny;

YMEHHE B3aUMOJICHCTBOBATh C COI[UATBHBIMA MHCTUTYTaMH B COOTBETCTBHH C UX (YHKIHSIMH U
Ha3HA4YCHHEM;

TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM 1EATENBHOCTH.

NaTPHOTHYECKOT0 BOCIUTAHMS:

cOpMUPOBAHHOCTh POCCUHCKON IPayKIAHCKON UASHTHYHOCTH, TAaTPUOTH3MA;

LIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM POCCUMCKUX YUEHBIX B
obnacté GU3NKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

chOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEUICHUS, OPHCHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B I€SITEIILHOCTH YUEHOTO;
OCO3HaHHE JIMYHOT O BKJIaJ]a B TOCTPOECHUE YCTOMYMBOTO OYyILIErO.

3CTETHYECKOI0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas AICTETUKY HAy4yHOrO TBOPYECTBA, MPUCYIIETO
¢buznyeckoil HayKe.

TPYAOBOT0 BOCIIUTAHUS:

HWHTEpEC K Pa3IMuHbIM cepaM NmpodhecCHOHAIBHON JIESITEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
(GU3MKOM M TEXHUKOH, yMEHHE COBEpIlaTh OCO3HAaHHBIM BBIOOp Oyaylied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHUIO W camMooOpa3oBaHUIO B obOmacT (U3MKH Ha
NPOTSDKEHUU BCEH JKU3HH.

IKOJIOTMYECKOT0 BOCIIUTAHUS:

C(OPMUPOBAHHOCTb  DKOJIOTUYECKOW  KyJIbTYypbl, OCO3HAaHME TIJI00AJbHOTO  XapakTepa
9KOJIOTUYECKUX MTPOOIeM;

IJITAHUPOBAHUE M OCYIIECTBJICHHE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHUS LIEJeH
YCTOWYMBOI'O Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JACSITEIbHOCTH HKOJOTHYECKON HANpaBIEHHOCTH HA OCHOBE HMMEHOUIMXCS
3HAaHW 10 (PUBHKE.

LEHHOCTH HAYYHOI0 MO3HAHUA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
(hu3HYeCcKoil HayKH,



OCO3HAaHUEC INICHHOCTHU Haquoﬁ ACATCIIbHOCTH, T'OTOBHOCTbL B IIPOLCCCC H3YUYCHUSA q)HSI/IKI/I
OCYHICCTBJIATH MMPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIBbHOCTh HHAUBUAYAJIIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHbIC YHUBePCAJbHbIC YUeOHbIC el CTBUS

Ba3oBble j1ornyeckue AeicTBUA:

CaMOCTOSITENIbHO  (OPMYIUPOBAaTh U  aKTyaJH3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAENATh 1NN AeTEIbHOCTH, 3a/1aBaTh NapaMeTPhl U KPUTEPUH UX JOCTHIKEHNUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEYUS B PACCMaTPUBAEMBIX (PU3MUECKUX SBICHUSX;
pa3pabaThIBaTh IJIaH pEUIeHUs MpoOJIEMBbl ¢ YYETOM aHaiM3a WMEIOIIUXCS MaTepUaNbHBIX U
HeMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3Y/IbTATOB 1I€JIIM, OLIEHUBATD
PHUCKH MOCIEACTBUN AESITEIbHOCTH;

KOOPIMHUPOBATh M  BBHINOJHATH pabdOTy B YCIOBUAX pEANbHOr0, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/ICH CTBUS

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble uccienoBare/ibcKkue I1eCTBUA:

BJIa/IETh HAYYHOW TEPMUHOJIOTHEN, KIFOUEBBIMU MOHSTUAMU U MeTOAaMH (PU3UUECKOI HAYKH;
BJIa/IETh HaBbIKAMU y4eOHO-UCCIIE0BATEIbCKON U IPOEKTHOM 1€ATEIbHOCTU B 00JaCTH (PU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IIOMCKY METOJOB pEIICHUs 3ajad
(U3NYECKOr0 coiep KaHus, TPUMEHEHUIO Pa3IMYHbIX METOIOB MMO3HAHUS;

BJIQJIETh BUJAMHU JEATENIBHOCTM IO IIOJIyUEHHIO HOBOIO 3HAHUs, €ro HHTepIpeTanuu,
npeo0pa3oBaHUI0 M NPUMEHEHHIO B pa3jMYHBIX YYEOHBIX CHUTYyalUsX, B TOM YHCIE IpH
CO3/IaHUU YYEOHBIX TPOCKTOB B 0071aCTH (PU3UKH;

BBISIBJISITh IPUUMHHO-CIIEACTBEHHBIE CBSI3M U aKTyaM3UpPOBATh 3a/ladyy, BbIABUIAaTh TUIIOTE3Y €&
pelIeHNs], HAXOAUTh apryMEHTHI IS 10Ka3aTeIbCTBA CBOUX YTBEPXKIEHMM, 3a1aBaTh apaMeTphl
U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJIYUYCHHBIE B XOJI€ PEIIECHUS 3aJa4M Pe3yJbTaTbl, KpUTUUECKU OLICHUBATh UX
JIOCTOBEPHOCTb, TPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBMSIX;

CTaBUTh U (HOpPMyIHMpOBaTh COOCTBEHHBIE 3a/ladydl B 00pa30BaTEIbHON NEATEIbHOCTH, B TOM
quCclie IPU U3y4eHUU QU3UKY;

JlaBaTh OI[EHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS 110 (PU3KKE B IPAKTUUECKYIO 00JIACTh )KU3HENEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTel;

BBIIBUTATh HOBBIE UJIEH, NIPEJIaraTb OPUTrMHAIbHBIE [TOXO0/Ibl U PEIICHUS;

CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIUE allbTePHATUBHBIE PEIICHUS.

Pabora ¢ nngopmanueii:

BJIaJIeTh HAaBbIKAMH MOTy4YeHHs HHPOpMAUU (HU3NYECKOT0 COJEpKaHUI U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSATENIbHO OCYLIECTBJIATh ITOMCK, AHAJIU3, CUCTEMATU3ALMI0O W HWHTEPHPETALMIO
nH(pOpMaIMHU Pa3IMYHbIX BUJOB U (OPM Mpe/icTaBICHUS;

OLIEHUBATh JI0CTOBEPHOCTh MH(OpMALUY;

UCIONB30BaTh CPEACTBA WH(MOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PELICHHH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHHU3AI[MOHHBIX 3a/ad C COOJII0JeHUEM TpeOOoBaHUM
SPrOHOMHUKH, TEXHUKU 0€30MacHOCTH, TMTHEHBI, PecypcocOepekeH s, TPABOBBIX U ITHYECKUX
HOPM, HOpM HH(POPMAIIMOHH O 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEpNaHHUS B Pa3IUYHBIX (opMmMaTax ¢ y4€TOM HazHAYCHUS
nH(pOpMallMl W LEJNEeBOM ayAUTOPUM, BHIOMpas ONTHUMaIbHYI (OpMY MpencTaBiICHUS U
BU3yaIU3aliu.

KoMMyHuKaTHBHBIC YHHBeEpPCAIbHbIC YUeOHbIe NeHCTBUSA:



OCYIIECTBJIATH 00IIEHNE Ha YPOKax (GU3UKU U BO BHEYPOUHOU e TEIbHOCTH;

pacno3HaBaTh NPEANOCHIIKA KOH(PIUKTHBIX CUTyaIlui U CMATYaTh KOH(IJIMKTHL,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C MCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
[IOHUMATh M UCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHON U MHAUBUAYaJIbHONW pabOThI;

BBIOMpaTh TEMAaTUKYy U METOAbl COBMECTHBIX JEUCTBUH C yd4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Kak/10r0 4jieHa KOJUIEKTHBA;

MPUHUMATH 11€JI1 COBMECTHOM JIeSITEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUS 110
€€ JOCTHKEHHUIO: COCTABJIATh IJIaH JCHCTBUM, pACHpeNessiTh pOJd C YY4ETOM MHEHUU
YYaCTHHUKOB, O0CYK/IaTh PE3YJIHTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KaueCTBO CBOET0 BKJIaJa U KaXKJOTO y4aCTHHKAa KOMaHAbl B OOIIMH pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE IPOEKTHI, OIEHUBATh HJIEW C TO3UIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE MOBEACHHE B Pa3IMYHBIX CUTYyallUiX, MPOSBISATH
TBOPYECTBO ¥ BOOOpaxKeHHe, ObITh HHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepcalbHbIe y4eOHbIe 1eiicTBUS

Camoopranuzanus:

CaMOCTOSITEJIbHO OCYLIECTBJIATh I103HABATEIbHYIO JEATENbHOCTh B 00JacTH (QU3MKK U
aCTPOHOMUHU, BBIABIIATH IPOOJIEMBI, CTAaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a4aUH;
CaMOCTOATEJIbHO COCTABJIATh IJIaH PEIIeHUs pPAacyETHbIX M KA4eCTBEHHBIX 3aJay, IUIaH
BBIMIOJIHEHUS TPAKTHYECKOM paboThl C y4€TOM MMEIOUIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U PEANIOUYTCHUN;

JIaBaTh OIIEHKY HOBBIM CHTYaIIHsIM;

paciupsTh paMK{ y4eOHOI 0 IpeJMeTa Ha OCHOBE JIMYHBIX MPEINOUYTEHUH;

JieNnaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

cmoco0cTBOBaTh (OPMUPOBAHUIO W TIPOSBIICHUIO SPYIUIMH B 001acTH (PU3HKHU, TTOCTOSIHHO
MOBBIMIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ1b, SMOIIUOHAJIbHbIN MHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHTyallUsM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATbH
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKAMM I103HABATEIbHOW PEQIIEKCHMM KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUH U
MBICJIUTEINILHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUH IS OLIEHKH CUTYalllH, BHIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHU)KEHUIO;

IPUHUMATh MOTUBBI U @PT'YMEHTHI IPYTUX IPU aHAJIU3€E PE3YJIbTaTOB 1€ TEIbHOCTH;

MPUHUMATH €051, TOHUMasi CBOU HEJTOCTATKU U JJOCTOMHCTBA;

MPUHUMATH MOTHUBBI M aPT'YMEHTHI APYTHX PH aHAIN3E PE3yJIbTATOB ASSTEILHOCTH;

IIpU3HaBaTh CBOE MPABO U MPAaBO APYrUX HA OLUIMOKH.

B mporecce moCTHKEHUS JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMMbl MO (GHU3UKE s
YPOBHS cpenHero oodmero oOpa3zoBaHusl y 0Oy4aroIIMXCS COBEPILIEHCTBYETCS dMOIMOHAIBHBIN
WHTEJUIEKT, MPEANoIaraumi chopMrupoBaHHOCTS:

CaMOCO3HaHMS, BKJIIOYAIOLIETO CHOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHHE,
BHJICTh HAIIPABJICHU I Pa3BUTHsI COOCTBEHHOM 3MOIIMOHAILHON cepbl, OBITh YBEPEHHBIM B ce0e;
CaMOpEryJIMPOBaHUs, BKJIIOYAKOUIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a
CBOE MOBEJEHNE, CIIOCOOHOCTh aaNTUPOBATHCA K SMOIMOHAIBHBIM M3MEHEHUSM H TPOSBISTH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIIEH CTPEMJIEHUE K JOCTHIKEHUIO L[eTT U YCIEeXy, ONTUMU3M,
MHUILMATUBHOCTh, YMEHHE 1€ CTBOBATh, UCXO/1S1 U3 CBOUX BO3MOXKHOCTEH;

SMMATUM, BKJIIOYAIONMIEH CHOCOOHOCTh MMOHUMaTh 3MOLMOHAJIBHOE COCTOSIHHE JIPYTHX,
YUUTBIBATH €r0 MPU OCYIIECTBIEHUHU OOIIECHHUS, CTIOCOOHOCTh K COYYBCTBUIO U COINEPEKUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpPAaUBaTh OTHOIIEHHUS C APYTMMH
JIOIbMHU, 3200TUTHCS, POSIBIISITH UHTEPEC U pa3peliaTb KOH (QIUKTHI.

INPEJAMETHBIE PE3YJIbTATDI

K xonny oOyuenusi B 10 kaacce nipeqMeTHbIE pe3ysbTaThl Ha YTIyOJEHHOM YpOBHE JOJIKHBI
OTpakaTh COPMUPOBAHHOCTH Y O0YUAIOIINXCS YMECHUMN:

MMOHUMATh POJIb (PU3HKH B 3KOHOMHYECKOH, TEXHOJOTHIECKOM, IKOJOTHUCCKOM, COIMAIbHONU H
ITUUYECKOH cepax NeATENbHOCTH YENOBEKa, POjb U MECTO (PU3MKH B COBPEMEHHON Hay4yHOMU
KapTMHE MHUpa, 3HAUYCHHE OINHCATEJIbHON, CHCTEeMaTU3UpYIOIIeH, OOBSICHUTEIbHONH W
MPOTHOCTHYECKON (PYHKUMH (QU3NUYECKOW TEOpUM — MEXAaHHMKH, MOJEKYJISIpHOW (GHU3UKU U
TEPMOJAMHAMUKH, POJb (U3UUECKOW TEOopuH B (POPMHUPOBAHHUH IPEACTABICHUM O (QU3NUECKON
KapTUHE MUPA;

pa3nuuaTh YCJIOBMSI NPUMEHHMOCTH Mopenell (u3MYecKux Tea M IPOLECCOB (SBICHUMN):
UHepLuaibHasg CcHCTeMa oTcuéra, aOCoMOTHO TBEPAOE TENO, MaTepHalibHas TOUKa,
PaBHOYCKOpPEHHOE JABW)KEHHME, CBOOOIHOE majeHue, alOcomoTHO ymopyras jaedopmarius,
abCOMIOTHO YIpyroe U aOCOMIOTHO HEYNpPYroe CTOJKHOBEHMsS, MOJAENH Tras3a, >KUIKOCTH U
TBEPIOro (KPHUCTAUIMYECKOr0) Tela, WICaNbHbIM Tra3, TOYEYHBIH 3apsl, OJHOPOIHOE
NEKTPUUECKOE ITOJIE;

paznu4aTh yCJIOBHs (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (U3HMYECKUX 3aKOHOB, MOHHMATh
BceoOLIMil xapakTep (yHIaMEHTalIbHbIX 3aKOHOB M OrPaHMYEHHOCTb HMCIOJIb30BAHMS YaCTHBIX
3aKOHOB;

aHANIM3UPOBATh M OOBSACHATH MEXaHHMYECKHE TPOIECCHl U SIBJICHHUS, HCIOJB3YsS OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI MEXAaHHWKH (OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBIIKEHUS, (OPMYIIbI
KMHEMAaTUKH pPAaBHOYCKOPEHHOTO [BW)KEHHUs, IpeoOpa3zoBaHus lammies uid CKOpOCTH U
IepeMelleHns], 3aKoHbl HbIOTOHA, NPUHIMII OTHOCHUTENIBHOCTH ['anmies, 3aKOH BCEMHUPHOIO
TATOTEHUS], 3aKOHBl COXPAHEHUs HMITyJIbCa U MEXaHMUYECKOH >HEpPruu, CBs3b pabOTHI CHUJIBI C
U3MEHEHHEM MEXaHWYEeCKOM SHEpruH, YCIOBHMsS paBHOBECHs TBEPAOrO Tesa), MPH OTOM
HCIIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKECHHE 3aKOHOB, YKa3blBaThb YCIOBHUS IPUMEHUMOCTH
¢u3MUecKuX 3aKOHOB: MpeoOpa3oBaHuii ['amuiies, BTOpPOro M TpeThero 3akoHOB HploTOHA,
3aKOHOB COXPaHECHMS MUMILYJIbCA U MEXaHUYECKOM SHEPrUuH, 3aKOHA BCEMUPHOIO TAT OTEHUS;
aHAJIM3UPOBATH U OOBSICHATH TEIJIOBbIE MPOIECCHI U SIBICHUS, UCIIOJb3YsI OCHOBHBIE MOJI0KECHHUS
MKT 1 3aKOHBI MOJIEKYJISIPHOM (U3UKU U TEPMOAMHAMUKH (CBSI3b AABJIEHUS UI€ATILHOTO rasa co
CpenHell KUHETUYECKOW SHEPrueu TEroBOro JABM)KEHHSI U KOHLIEHTPAlMed ero MOJIEKYJ, CBS3b
TEMIIEpaTyphl BELIECTBA CO CPEIAHEN KUHETUYECKON SHEPrUel TEII0BOro ABUKEHUS €ro YacTHll,
CBSI3b JABJICHHS MJICAJIBHOIO ra3a ¢ KOHLUEHTpAued MOJIEKYJI U €ro TeMIIepaTypol, YpaBHEHHE
MenneneeBa—KnaneiipoHa, NepBbI 3aKOH TEPMOAUHAMHUKH, 3aKOH COXPAHEHHUS HSHEPIHUHM B
TEIJIOBBIX TIPOIeccax), MPH STOM HCIOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knaneiipona;

aHANIM3UPOBATh U OOBSCHATH DJIEKTPHUUECKUE SIBICHHUS, MCIOIb3YysS OCHOBHBIC TOJOXKEHUS U
3aKOHBI JJIEKTPOJAMHAMUKH (3aKOH COXPaHEHHUS OSJIEKTpUYEecKoro 3apsaa, 3akoH Kyiona,
MIOTEHIIMAIBHOCTD NIEKTPOCTATUYECKOIO MOJISA, IPUHIIUI CYNEPIO3ULUHN JIEKTPUYECKUX I10JIEH,
IIPM 3TOM YKa3bIBas yCIIOBHs IPUMEHHUMOCTH 3akoHa KyJoHa, a Takke NPaKTHYECKH Ba)KHBIC
COOTHOIIEHMS: 3aKOHbI OMa JJIsl yyacTKa IeNu W JUIsl 3aMKHYTOM 3JIEKTPUUYECKOM LIeNH, 3aKOH
Jlxoyns—Jlenna, mpaBuina Kupxroda, 3akonsl @apajgest 11 2JICKTPOIU3a);

OIUCHIBATh (PU3NYECKUE MPOIECCHl U ABJICHUS, UCIIOJIB3Ys BEIMYUHBI: IEpEeMEIeHHE, CKOPOCTb,
YCKOPEHHE, UMITYyJIbC T€Ia W CHUCTEMBI TE€J, CHJa, MOMEHT CHJIbI, JaBJICHHE, IMOTEHLIHAJIbHAS
SHeprusi, KNHEeTHYecKasi JHEPrusi, MexaHuueckas 3Heprus, paboTa CUIIbI, LEHTPOCTPEMUTEIbHOE
YCKOPEHHE, CHJIA TSIKECTHU, CUJla YIPYTOCTH, CUJIa TPEHUSI, MOIIHOCTh, YHEPTHS B3aUMOJIEH CTBUS
Tena ¢ 3emiéit BOMM3M €€ MOBEpXHOCTH, SHEPTUs YIpyrou nedopmanuu npyxHHbI, KOJIHIECTBO
TEIUIOTHI, aOCOMIOTHAs TeMIlepaTypa Tena, padoTa B TEPMOAMHAMHUKE, BHYTPEHHSSI SHEPrus



UJCaJIbHOT0 OJTHOATOMHOrorasa, paboTa M1eaJbHOr0 ra3a, OTHOCUTENIbHAS BIAKHOCTh BO3yXa,
KII/ naeanbHOro TEMIOBOrO ABUTATEIIS; JIEKTPUUECKOE MOJI€, HAPSKEHHOCTh JIEKTPUIECKOTO
MoJIsl, HampspDKEHHOCTh MOJIA TOYEYHOrO 3apsiia WM 3apssKeHHOro Iapa B BakyymMe M B
JIURJIEKTPUKE, IMOTCHITHAT ANEKTPOCTATUYECKOT O IIOJIA, pa3HOCTh MMOTCHIIHAJIOB,
AJIEKTPOABIIKYILAS CUJIA, CHJIa TOKa, HaNpsyKEHUE, MOIIMHOCTh TOKAa, AJIEKTpUuYecKas EMKOCTh
IJIOCKOT'0 KOHJIEHCATOpa, COMPOTHUBIICHUE yYaCTKa IEMU C MOCIeA0BaTEIbHBIM U MapaiieIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPTUS SIEKTPUUECKOr0 MOJIsi KOHJEHCATOPa;

OOBSICHATh OCOOCHHOCTH TPOTEKAaHUS (PU3NUECKUX SIBJICHUNW: MEXaHUYECKOE [BIDKCHHE,
TEMJIOBOE JBWKCHHE YaCTHI[ BEIIECTBAa, TEMJIOBOE pPaBHOBECHE, OPOYHOBCKOE JIBHKCHHE,
mubdysus, wucnapeHwe, KUIMEHWE ¢ KOHACHCAlWs, IUIABJICHHE W  KPUCTALUIA3AIus,
HANpaBJICHHOCTh TEIUIONEPENAUH, HIIEKTPU3ALUSA TeJl, SKBUIIOTEHLMAIBHOCTh ITOBEPXHOCTHU
3apsPKEHHOTO MMPOBOJAHUKA;

MPOBOJUTh HWCCIENOBAHUE 3aBUCUMOCTH ONHON (DU3MUECKOH BEIMYWUHBI OT JPYrol c
WCIIOJIb30BAaHUEM TPSMBIX W3MEPEHHUH, MPU ITOM KOHCTPYHPOBATh yCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH (U3MUYECKHX BEIMYMH B BHJE T'PAaQUKOB C YIETOM
a0COJIIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JIeJIaTh BHIBOBI 110 PEe3yJIbTaTaM HCCIICIOBAHUS;
MPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIUYHMH, NPU 3TOM BHIOMPATh ONTHUMAIbHBIN
METOJI HM3MEpEHUs, OIEHUBATh A0OCONIOTHBIE M OTHOCUTENbHBIE TOTPEIIHOCTH MPSAMBIX H
KOCBEHHBIX U3MEPEHUN;

MPOBOJMUTH OIbBITHl IO TPOBEPKE MPEII0KEHHONM TUMOTE3bl: IJIAHUPOBATH JKCIIEPUMEHT,
cobupaTh IKCICPUMEHTAJILHYIO YCTAaHOBKY, aHAJIM3UPOBAThH MOJTYYEHHBIC PE3YyJIbTaThl U JICJIATh
BBIBOJ] O CTaTyCE MPEIJIOAKEHHON TUIIOTE3bI;

cobmroaTh mpaBmia 0€30MacHOro TpyJa MpU MPOBEICHUH MCCISNOBAHUI B paMKax y4eOHOro
JKCIIEPUMEHTA, TPAKTUKyMa W Yy4eOHO-HCCIIEeNOBATEILCKOW M TPOEKTHOM NESTEIIbHOCTH C
WCIOJIb30BAHUEM U3MEPUTEIILHBIX YCTPOHCTB U JJAOOpAaTOPHOTO 000pPYA0OBaHUS;

pemath pacuéTHbIE 3aJa4d C SBHO 33aJIaHHOM M HESBHO 3aJaHHON (DM3MYECKOM MOJEIbIO: Ha
OCHOBaHWHM aHalM3a YCIOBHUS OOOCHOBBIBATH BBIOOp (U3WYECKOW MOJIENH, OTBEYaroIIei
TpeOOBaHMAM 3aJa4d, NPUMEHATh (QOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl
(U3NYEeCKMX TEOpUW TPU MCIOJb30BAaHMM MAaTEMaTHUYECKHMX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTh pacy€Thl HAa OCHOBAHMM HMEIOIIMXCA JAHHBIX, AaHAIU3UPOBATH PE3YIbTAThl M
KOPPEKTUPOBATh METO/IbI PEIICHUS C yUETOM MOJIYYE€HHBIX PE3yIbTaTOB;

pemaTh KauecTBEHHBIE 3aJauM, TpeOyrolue MPUMEHEHHs] 3HaHWM U3 pa3HBIX Pa3AelioB Kypca
Gu3MKH, a TakKe MHTETPAllMU 3HAHWW W3 APYTUX NPEIMETOB ECTECTBEHHO-HAYYHOTO ITHKJIA:
BBICTpAaMBaTh JIOTMYECKYIO LIEMOYKY PACCYKAEHUH C ONOpPOM Ha M3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUCCKHE SIBJICHUS;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMS JUISi OOBSICHEHHUS OCHOBHBIX IIPUHIIMIIOB pPaOOTHI
U3MEPUTEIBHBIX TPHOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX TTPOIECCOB;
MPUBOJUTD MMPUMEPHI BKJIAJIA POCCUUCKUX U 3apyOEKHBIX YUEHBIX -(PU3UKOB B PA3BUTHE HAYKH, B
00BSICHEHHE TTPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aQHAJM3UPOBATh M OLIEHUBATh MOCJEACTBUS OBITOBOW W TPOU3BOACTBEHHOW JCSATEIHHOCTU
YeJIoBeKa, CBA3aHHOW C (PM3MYECKUMU MPOIECCaMH, C MO3HMIIMI IKOJOTHYSCKON 0€30MacHOCTH,
MPEICTaBICHU O pallMOHAJIBHOM MPUPOAOINOIb30BAHUM, & TAaKXKE Pa3yMHOM HCIIOJIb30BaHUU
JOCTHIKCHUM HayKU U TEXHOJOTHUM JUIS TaJIbHEHIIIero pa3BUTHS YEJIOBEYSCKOro 00IIEeCTBa;
MPUMEHSTh Pa3JMYHbIE CIOCOOBI PabOThl ¢ HMHpOpMaNKE (PUINIECKOTO COMCPIKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJIOTHM, MPU ITOM HCIOJIB30BATh
COBpEMEHHbIE HMH(GOPMAIIMOHHBIE TEXHOJIOTUM I TOWUCKA, NMEepepadOTKH M MPEIbSBICHUS
yu4eOHOH W Hay4HO-TIONYJSIPHOM HWHQOpPMAINH, CTPYKTYPHPOBAaHUS W HWHTEPIPETAINH
uH(poOpMaIlMK, TOTYYCHHOH W3 pPa3NIWYHBIX MCTOYHHKOB, KPUTHYECKHM AaHAIU3UPOBATH
MOJIy4aeMyr0 HH(POPMAIIUIO U OIICHUBATH €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMCIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA HH(POPMAIIUH;

MPOSIBJISITh OPraHU3AIMOHHBIE W TO3HABATEIBHBIC YMEHHUS CaMOCTOSTEIBHOTO MPUOOpETEeHUs
HOBBIX 3HAHUH B TIPOI[€CCE BBITIOJIHECHUSI POEKTHBIX U Y4eOHO-UCCIIE0BATENbCKUX padoT;



paboTaTh B TpyIIE C KCIOJHEHHUEM pa3JIMYHBIX COLMAIBHBIX DPOJICH, IUIAHHUPOBAaTh PabOTy
TPYIIBI, PallOHATIFHO PACIPENEATh EATEIbHOCTh B HECTAHAAPTHBIX CHTYAIUSAX, aJCKBATHO
OLICHUBATH BKJIQJI KAKIOT0 U3 YIACTHUKOB IPYIIIBI B PEIICHHE PACCMATPHBAEMOM ITPOOIIEMBI;
MPOSIBIISITh MOTHBAIMIO K Oyaymlied mpoecCHOHAIBHON IEATCILHOCTH IO CHEIHAIBHOCTIM
(PUBHKO-TEXHUYECKOT0 MTPOHIIS.

K xonny oOyuenusi B 11 knacce npeqMeTHbIe pe3ylbTaThl Ha YIIyOJIEHHOM YpPOBHE JOJDKHBI
OTpakaTh COPMUPOBAHHOCTH Y O0YUAIOIINXCS YMECHUMN:

MMOHUMATh pOJIb (U3UKK B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAIbHOW M STUYECKOM
cdepax 1eqaTeIbHOCTH YeNoBeKa, PoJib U MECTO (PU3MKHU B COBPEMEHHON HAay4YHOI KapTHHE MHUPA,
pOJIb aCTPOHOMHMHM B MPAKTUYECKOW JAEsITeNbHOCTH YeIOoBeKa M JalbHEHIIeM HaydHO-
TEXHUYECKOM DPa3BUTHM, 3HAUEHHE OMMCATEIbHON, CHUCTEMATH3UPYIOLIEH, OObSCHUTENbHOU U
MPOTHOCTHYECKON (PyHKIUH (DU3HUECKOil TEOpHH — AIEKTPOIWHAMUKH, CIICIUATBHON TEOPHH
OTHOCHUTEIBHOCTH, KBAHTOBOM (HU3UKHU, poib (U3NYECKOM Teopuu B (HOpPMUPOBAHUU
IpeACTaBICHUN O PU3NUECKON KapTHHE MUpPa, MECTO (PU3UUECKON KapTUHBI MUPa B OOIIEM psny
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX [IPEACTaBICHUIN O IPUPOJE;

pa3nuyaTh YCIOBHS MPUMEHHMOCTH Mojenell (U3NYEeCKuX Tel U MPOIECCOB (SBICHHI):
OJTHOPOJHOE 3JIEKTPUUYECKOE M OJHOPOJHOE MAarHUTHOE II0JI1, FapMOHUYECKHE KOJIeOaHMUs,
MaTEeMaTUYECKUH MAasSTHUK, UACAJIbHbIM MNPYKUHHBIA MasTHUK, TapMOHHYECKHUE BOJHBI,
ujeanbHbll KoJeOaTenbHbI KOHTYp, TOHKas JIMH3a, MOJeled aToMa, aTOMHOIO f1pa H
KBaHTOBOW MOJIENIN CBETA;

pa3nuyaTh ycloBUS (TpaHMIIBI, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATh
BceoOmMil xapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OIPAaHUYCHHOCTH WCIOIb30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATH U OOBSICHATH AIEKTPOMArHUTHBIE MPOLIECCH U SIBJICHMSI, UCIOJb3YsI OCHOBHbBIE
MIOJIO’)KEHUSI M 3aKOHBI JJIEKTPOAMHAMHMKU M CIIEHHAIbHOW TEOPUU OTHOCUTEIHBHOCTH (3aKOH
COXpPaHEHHs IJIEKTPUUYECKOro 3apsija, cuia Ammepa, cuia JlopeHua, 3aK0H 3J€KTpOMarHUTHOU
UHAyKIuY, npasuio Jlenna, cBa3p J/C caMOMHIYKIIMK B 3J€MEHTE DJIEKTPUUYECKOH Ienu co
CKOPOCTbIO M3MEHEHMsI CHJIbl TOKa, IOCTYJaThl CHEHHAJIbHOM TEOPUH OTHOCUTEJIBHOCTH
OWHIITENHA);

aHAIM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLECCHl M SBJICHHS, HCIOIb3YS MOJOKECHUS
KBaHTOBOW ¢u3uKku (ypaBHeHHE DiHIITeNHHA A GoTodPdexTa, MepBblii U BTOPOIl MOCTYNATHI
bopa, mnpuHmHMnI cooTHomeHHs HeompenaenéHHocTed [eii3eHOepra, 3aKOHBI COXpaHEHHS
3aps0BOTO M MAacCOBOIO YMCEI M SHEPrUU B SIEPHBIX PEAKIUAX, 3aKOH PaJUO0aK TUBHOI'O
pacnana);

ONHUCHIBaTh (U3MUYECKHE TPOLECCHl U SBJICHUSA, HCIOJb3YysSd BEJIMYUHBL HAMNPsSHKEHHOCTH
ANEKTPUUECKOrO TMOJs, IMOTEHUHAN 3JIEKTPOCTATUYECKOrO TMOJIsA, Pa3HOCTh I[OTEHILIMAJIOB,
ANEKTPOABUKYIIASl CHJIA, MHAYKUMS MarHUTHOIO IOJsl, MarHUTHBIA IOTOK, cuia Awmmepa,
UHIYKTUBHOCTb, D3JIEKTPOABMXKYIas CHUJIa CAMOMHAYKIMM, DSHEPrus MAarHUTHOIO IOJIA
IIPOBOJIHUKA C TOKOM, PESITUBUCTCKUIM MMITYJbC, ITOJIHASI SHEPrus, SHEPrus MoKos CBOOOJHON
YacTULIbl, SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YU CIIO U 3aps]l sApa, SHEPT Ul CBA3HU SIpa;
OOBSICHITH OCOOCHHOCTH TPOTEKaHHsSI (PU3MYECKUX SIBICHUN: JJIEKTPOMATHUTHAS WHIYKIIHS,
CaMOMHAYKIIHSI, PE30HAHC, UHTep(EPECHIIU BOJH, TU(paKIUs, AUCIIEPCHs, OJIHOE BHYTPEHHEE
orpaxkenue, poroanektpuueckuit 3pdext (pororddexr), anvda- u 6era-pacnanbl suep, raMma-
u3Ny4deHue saep, pusnueckre NpUHIMIIBI CIIEKTPaJIbHOr0 aHaIU3a U paboThI J1a3epa;

OIpeNeNaTh HaNpaBiIeHUe WHAYKIIMM MarHUTHOTO TOJISl POBOJHKUKA C TOKOM, CHUJIBI AMmIepa u
cuisl JlopeHua;

CTPOUTH U300paXKEHUE, CO3/1aBAEMOE IJIOCKMM 3€PKaJIoM, TOHKOW JMH30M, U paCCUUTHIBATH €0
XapaKTEPUCTUKH;



MPUMEHATh OCHOBOIIOJIATAIOIIME aCTPOHOMUYECKUE MOHATHS, TEOPUU W 3aKOHBI JIJI aHaIu3a U
O00BsICHEHUSI (PU3UYECKUX TPOIIECCOB, MPOUCXOASAIIMX B 3BE3AX, B 3BE3NIHBIX CHCTEMax, B
MEXTaJIaKTHYECKOM Cpefie; IBUKEHUSI HeOSCHBIX TeJ, IBOIIONUH 3BE3 U BeeneHHoil;

MPOBOJIUTh WCCIIEAOBAHUE 3aBUCHUMOCTEH (DM3MYECKUX BEIMYMH C HCIOJIB30BAHUEM IPSIMBIX
W3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh pPE3yJIbTATHI IOJTY4YEHHOMH
3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B BUJC TpapUKoB ¢ Y4ETOM aOCONOTHBIX MOTPEHIHOCTEH
W3MEpPEHUH, JIeNaTh BBIBOBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEIUYHMH, NMPH DTOM BHIOMPATH ONTHUMATbHBINA
METOJI HM3MEpPEHHs, OIICHWBATh a0CONMIOTHBIE M OTHOCUTEIBHBIE TIOTPEIIHOCTH TPSMBIX H
KOCBEHHBIX U3MEPEHUN;

MPOBOAUTH ONBITHL IO MPOBEPKE MPEIJI0KEHHON THIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
COOMpAaTh IKCIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATH MOJMyUYECHHBIC PE3YNILTAThI U JIENaTh
BBIBOJI O CTaTyCE MPENJIOKEHHON TUIOTE3bI;

OMUCHIBATh METOJIbI MOJYUYECHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

co0roaTh MpaBwia 0€30MacHOro TpyJa MpU MPOBEINCHUHM HCCISNOBAHUN B pamMKax y4eOHOro
IKCIIEPUMEHTA, TPAKTUKyMa W Yy4eOHO-HCCIIENOBATEIbLCKOW M TPOEKTHOH HESITEIbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIILHBIX YCTPOHUCTB U TaOOpaTOPHOI0 000Dy 10BAHMS;

pemath pacuéTHbIE 3aJa4d C SBHO 33/IaHHOM M HESIBHO 3aJaHHON (M3HYECKOM MOIENbl0: Ha
OCHOBAaHHWM aHAaJM3a YCIOBUS BHIOMpPATh (PU3UYECKHE MOJEIH, OTBEYAIONIME TPEOOBAHHIM
3a/1aud, MPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TTOCTYJIAThl PU3HMUYECKUX TCOPHI TTPH
MCII0JIb30BaHUM MAaTeMaTUYECKUX METOJIOB PELICHUs 3aJ]1ay, IPOBOJIUTh pacu€Thl HA OCHOBAHUH
MMEIOIIMXCS JaHHBIX, AHAJIM3UPOBATh PE3YJbTAThl W KOPPEKTUPOBATH METO/AbI PEIICHHUS C
y4E€TOM MOJIYYEHHBIX PE3YJIbTaTOB;

pemaTh Ka4eCTBEHHBIE 3aJja4yM, TpeOyroIMe MPUMEHEHUs 3HAHWUW W3 Pa3HBIX pa3liesioB Kypca
(¢u3KKK, a TaKKe WHTETPalMM 3HAHWK U3 JAPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA!
BBICTpAaMBaTh JIOTHYECKYIO IICTIOYKY pacCyXJAEHUW C Omopod Ha U3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUCCKHE SIBJICHUS;

WCIIOJIb30BaTh TEOPETHYCCKUE 3HAHMS JUIi OOBSICHEHUS OCHOBHBIX IPHUHIIMIIOB PaOOTHI
M3MEPUTETBHBIX TPHOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUUECKHUX MTPOIIECCOB;
MPUBOJNUTD IMTPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TTPOIIECCOB OKPYKAIOIIEro MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;
aHAJM3UPOBATh M OLIEHUBATh MOCJEACTBUS OBITOBOM W TPOU3BOIACTBEHHOW JESATEIHHOCTU
YeNoBeKa, CBA3aHHON C (PM3MYECKUMU TPOIECCaMU, C TO3UINI IKOJIOTHIECKOW 0e30MacHOCTH,
MPEACTABICHUN O PAallMOHAIBHOM IIPUPOAONOJIB30BAHUH, & TAK)KE Pa3yMHOM HCHOJIb30BAHUU
JOCTHIKEHUM HayKU U TEXHOJIOTUM JUIS TalIbHEHIIIEro Pa3BUTHS YEJIOBEYECKOTo 00IIECTBa;
NPUMEHSTh pa3IMuHbIe CrocoObl PaboThl ¢ MHpOpManuedl (U3NYECKOro COACpXKaHUS C
WCII0JIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHUH, TMPU 3TOM HCIOJIb30BaTh
COBpeMeHHbIe HMH(POPMALMOHHBIE TEXHOJIOTUU [JIi IOWCKAa, MepepadOTKU M MPEIbsSBIICHUS
y4eOHOM ¥ HAyYHO-TOMYJAPHOM WHPOpPMAIMU, CTPYKTYPUPOBAHUS U HHTEPIpETAIIUU
uHpOpMAIIMK, TIONYYCHHOM W3 Ppa3NUYHBIX HCTOYHHKOB, KpPUTUYECKH AaHAJIM3UPOBATH
MOJTy4aeMy0 HH(POPMAIIMIO ¥ OLICHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIONTUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a KCTOYHUKA HHPOPMAIIUH;

MPOSIBJISITh OPraHU3AIMOHHBIE M ITO3HABATEIbHBIC YMEHHS CaMOCTOSTEIILHOIO MPUOOpETEeHUs
HOBBIX 3HAHUH B TIPOI[€CCE BHITIOJIHECHUSI POEKTHHIX U Y4€OHO-UCCIIE0BATEIbCKUX padoT;
paboTaTth B TPYMIE C HCIOIHEHHEM Pa3JIMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATH pPadboTy
CPYIIIbl, PAMOHAJILHO PaCHpeAeisaTh NESITeIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJEKBaTHO
OLICHUBATh BKJIAJ] KaXOr0 U3 YYACTHUKOB I'PYIIbI B PELICHHE PaCCMaTPUBAEMOM MPOOIEMBI;
MPOSBIISAITh MOTHUBAIMIO K Oyaymield MpoQecCHOHANBHOW AESTeNbHOCTH M0 CIEeNUaTbHOCTIM
(U3HUKO-TEXHUIECKOT'O TPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
No HaunmenoBaHue pa3genoB U TEM MPOTrPaMMBbl ‘ KommuectBo yacos OnexktpoHHbIE (1M pOBEIE) 00pa3oBaTEILHBIC
T/ Bceero||  KonTponbHbe [IpakTHueckue PECYpChI
paboThI paboThI
[Pasnen 1.HAYUHBII METO/I IO3HAHMSI IPUPO/IBI |
1.1 |Hayunsiit Mmerox nossanus npuposi | 6 | [ \[m |
‘]:[OﬁaBI/ITb CTPOKY ‘
[Toro no pazaeny | 6 | |
Pazien 2.MEXAHHUKA |
2.1 |Kunemaruxa | 10 || 1 | [l |
2.2 |Tunamuxa | 10 | | \[m |
‘2.3 HCTaTHKa TBEPIOTO Tena H 5 H H H[[]] ‘
‘2.4 H3aKOHI>I COXpaHEHUS B MEXaHUKE H 10 H H H[[]] ‘
‘I[o6a13mb CTPOKY ‘
‘I/Iroro 0 pasjeny H 35 H ‘
‘Pameﬂ 3.MOJIEKYJISAPHASA ®U3UKA U TEPMO/IUHAMUKA ‘
3.1 |Ocnomer monexynspuokunernueckoii teopun || 15 | 1 [ 01 |
3.2 | Tepmonmmamuka. Tenmobie MarmmHbi | 20 | 1 [ [l |
3.3 ||ArperatHble cocTOsIHUS BemecTBa. Pa3oBbie 14 (]
HepPEeX0/IbI

‘I[O6aBI/ITB CTPOKY ‘
‘I/ITOFO 10 pasaeiy H 49 H ‘
Pasnen 4.9JIEKTPOJJMUHAMHMKA |
‘4.1 HBneKTqueCKoe rnoje H 24 H H H[D] ‘
4.2 |[Mocrosmuptii anexTpraeckuii Tox | 24 | | [l |
‘4.3 HTOKI/I B Pa3JIMYHBIX Cpeax H 6 H H H[[]] ‘




Ne HanMeHOBaHUE Pa3/elioB U TEM MPOTrPaMMBI KommuectBo yacos DnexTpoHHbIe (IUPPOBHIE) 00pa3oBaTEIbHbIC
n/m Bcero|| KonTponbHbie [TpakTHyecKue pecyperl
paboThl paboThI

‘ﬂOGaBI/ITL CTPOKY ‘
‘I/ITOFO 0 pasjaerny H 54 H ‘
Pasnen 5.0M3UYECKUI IPAKTUKYM |
‘5.1 Hd)mnqecmlﬁ MPAKTHKYM H 16 H H 16 H[[l] ‘
‘I[O6aBI/ITI> CTPOKY ‘
‘I/ITOFO 0 pasjaenny H 16 H ‘
‘I[O63BI/ITB MOJTYJIb ‘
‘I[O63BI/ITB paszen ‘
‘PGSGPBHOC BpeMst H 10 H H H[[l] ‘
(OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 170 || 8 [ 16 | |




11 KUIIACC

]

‘Pasgle.ﬂ S.OJIEMEHTBI ACTPOHOMUHU U ACTPOOU3UKHU

Ne HaumeHoBaHue pa3ieoB ¥ TEM MPOrpaMMbl KoauuectBo yacos ‘ DneKkTpoHHbIe (LIU(PPOBHIC)
n/n Bceero|| Kourtponsubie || Ilpakruueckue 0GpasoBaTeIbHEIC PECYPCEI
paboThI padoTHI

Paspen 1.2JIEKTPOJAMHAMUKA |
L1 |MarsutHOE OTTE | 14 | | m |
‘1-2 H9J'ICKTp0Mal"HI/ITHa${ WHIYKIHS H 13 H 1 H H[[]] ‘
‘I[O6&BI/ITB CTPOKY ‘
‘I/ITOFO 0 pasjaenny H 27 H ‘
[Pasnen 2.KOJIEBAHMSI M BOJTHbI |
‘2-1 HMexaHI/meCKHe KosieOaHus H 10 H H H[[]] ‘
‘2.2 H3JICKTpOMaFHI/ITHbIe KoseOaHus H 15 H H H[[]] ‘
‘2-3 HMexaHquCKHe U 3JICKTPOMArHUTHBIC BOJHBI H 10 H 1 H H[[]] ‘
24 |Onmica N | |
‘I/ITOFO 0 pasaeny H 60 H ‘
[Paznes 3.0CHOBbI CIIELIUAJIbHOM TEOPMU OTHOCUTEJBHOCTH |
3.1 |Ocnosrt CTO L5 | 1 H [ |
‘I[O6aBI/ITI> CTPOKY ‘
MToro o pazaeny | 5 | |
Pases 4 KBAHTOBASI ®U3UKA |
‘4-1 HKopnyCKynﬂpHo-BonHOBoﬁ Iyaau3M H 15 H H H[[]] ‘
42 ||dusmca atoma 5| | |0 |
‘4.3 HCDI/ISI/IKa ATOMHOTO sI/Ipa U 3JIEMEHTAPHBIX YACTHII H 5 H H H[[]] ‘
|I[06aBI/ITL CTPOKY |
IMToro no pasaeny | 25 | |

|




‘5.1 Hf)neMeHTLI ACTPOHOMHH U aCTPO(UUKH H 12 H H H[[]] ‘
|I[06aBI/ITL CTPOKY |
‘I/ITOFO o pasaeiny H 12 H ‘
Paznen 6.PU3UYECKUIA TPAKTUKYM |
‘6.1 HCDI/IC;I/IquKI/H‘/'I MPaKTUKYM H 16 H H 16 H[[]] ‘
‘I[O6&BI/ITB CTPOKY ‘
‘I/ITOFO 0 pasjaeny H 16 H ‘
‘Pasueﬂ 7.0BOBIIAIOIIEE TIOBTOPEHUE ‘
7.1 ||CucremaTtu3aius 1 0000IICHNE TPEIMETHOTO COICPIKAHUS U OIBITa 15 [m

NesITeIbHOCTH, MPUOOPETEHHOr 0 pU U3ydyeHuu Kypea ¢pusuxu 10 — 11

KJIaCCOB
[WToro no pasaeny | 15 | |
(OBLIEE KOJIMYECTBO YACOB T10 [TIPOTPAMME | 102 | 4 I 16 [ |




INIOYPOYHOE INTAHUPOBAHUE

10 KIIACC

No Tema ypoka ‘ KommuectBo vacos ‘ Hata DJIEKTPOHHBIE

n/m Bceero| Kourponsueie || [Ipaktuueckue || H3Y1CHIA mdpossIe

paboTH paBOTHI oOpa3oBaTeibHbIC
pecypesl

‘1 H[[CDI/IBI/IKa — ¢yHIaMeHTalIbHAs HayKa O mpupoje]] H 1 H H[[]]

2 |[[HayuHblif MeTO/ TTO3HAHKS U METO/IbI HCCIICTOBAHUS (PU3NICCKIX 1 (1
SIBJICHH | |

3 |[[OxcnepumMeHT U TeopHs B mpolecce nmo3Hanus npupoasl. Habmonenne n 1 (1
SKCIIEPUMEHT B (pu3uke]]

‘4 H[[Cnoc06m U3MepeHus: PU3MYECKUX BEITHMUNH] | H H H H H[[]]

5 |[[[AGcomoTHAs U OTHOCUTEIbHAS IOIPEIIHOCTU U3MEPEHUH (PU3NUECKUX [1
BEJIMYUH] |

6 |[[MonenupoBanue B (pusuke.Posb u MecTo pusuku B popMUpOBaHUU 1 [1
COBPEMEHHOW Hay4HOW KapTUHBI MUPA, B IPAKTUYECKOM 1€ATEIbHOCTH
mozei] |

7 |[[[Mexannueckoe nBmkenne. Cucrema orcuera. OTHOCHTEIBHOCTD 1 (1
MEXaHUYeCKOro IBMKeHus. [IpsimMast u oOpaTHas 3a1a4i MEXaHUKH ||

8 |[[[[Panmyc-BexkTOp MaTepruatbHON TOYKH, €0 IPOESKIIMHA HAa OCH KOOPAMHAT. 1 [
Tpaexropus. [lepememenne. Ckopocts. VX mpoekuu Ha Ocu KOOpAMHAT] ]

9 |[[PaBHOMEpHOE IpsIMONHMHENHHOE ABIKeHUE. ] paduueckoe onucanmne 1 (]
PaBHOMEPHOT'O MTPSIMOJIMHEHHOT O JIBHKEHUS ||

10 |[[Cnoxenue nepementennii u ckopocreii. Pemenue 3aau]] | | | I m

11 |([[[HepaBHOMEpHOE nBMKEHHE. MTHOBEHHASI CKOPOCTh. Y CKOPEHHE. [
[IpsimonmHeWHOE ABUKEHUE C TIOCTOSSHHBIM YCKOPEHHEM] |

12 |[[[T'paduueckoe onrcanue MpsMOIMHEHHOTO TBHKEHHS C TOCTOSHHBIM 1 (]
yCKOpeHHeM] |

‘13 H[[CBO6OIIHOC najeHue. Y CKopeHue cBOOOJHOro naaeHus. 3aBUCUMOCTb H 1 H H H H[[]]




Ne Tema ypoka ‘ KosmmuectBo yacos ‘ [Hara DNEeKTPOHHbBIE
n/m Bceero| Konrponsusie || [Ipaktraeckue || A3YICHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypehl
‘ HKOOp)II/IHaT, CKOPOCTH, YCKOPEHHUS OT BPEMEHH U MX rpadukmu]] H H H H H
‘14 H[[I[BH)KeHHe Tesa, OPOIIEHHOTO MO YTJIOM K TOPU30HTY] | H 1 H H H H[[]]
15 |([[KpuBomuHeiiHOE ABMKEHUE. J[BIKEHUE 110 OKPY)KHOCTH. YTIJIOBas U 1 (]
nuHelHas ckopocTs. Ilepuon n gactora. LleHTpOCTpEMHUTENIBHOE U IIOJIHOE
yckopenue] |
‘16 H[[KOHTpOJ‘IBHaﬂ pabota o reme "Kunematuka'"]] H H 1 H H H[[]]
17 |[[TIepBoiii 3akon HproToHa. MHepinanbHble cucTeMbl oTcuéra. [IpuHiummn [
otHocuTenbHOCTH ["anmunes. HennepuuaabHbie cUCTeMbl OTCUETA] |
‘18 H[[Cnna. PaBHoOpeiicTByIOmas cuna. Bropoii 3akon Herotona. Macca]] H H H H H[[]]
‘19 H[[BsaHMoneﬁCTBHe ten. Tpetnii 3akoH HetoToHa]] H H H H H[[]]
20 |[[TIpuHIMT cymepro3unuu cui. PemeHne 3a1ay Ha MPUMEHEHHUE 3aKOHOB (]
HrroTonal]]
21 |[[3aKOH BCEMHPHOTO TATOTEHHS. DKBUBAJIEHTHOCTh IPABUTAI[HOHHON 1 1 (1
MHEPTHOUN Macchl| |
‘22 H[[Cuna TSDKECTH U YCKOPEHHE CBOOOIHOTO MaIeHUs | | H H H H H[[]]
23 |[[[BuxeHue HEOECHBIX TE U MX HCKYCCTBEHHBIX CITyTHUKOB. [1epBas [
KOCMUYeCKast CKOpOocTh. 3akonbl Kemepal]]
24 |[[Cuna ynpyrocru. 3akon I'yka. Bec tena]] | | | | 01
25 |[[Cuna tpenus. [Ipupoaa v BUIbI CHIT TpeHHsI. JIBHOKCHHE B )KUIKOCTH H [
rase ¢ yuéToM CUJIbI COTPOTUBJICHUS CPEbI]]
‘26 H[[I[aBneHI/Ie. I'unpocratnueckoe napnenue. Cuna Apxumenal| H H H H H[[]]
27 |[[A6comoTHO TBepaoe Teno.IlocTymarenbHOe U BpaaTebHOE IBUKEHUE [1
TBEpAOro Teal]
‘28 H[[MOMCHT CUJIbI OTHOCHUTENIBHO OcH BpanieHus.[lnedo cuisi]| H 1 H H H HL[]]




Ne Tema ypoka KosmmuectBo yacos ‘ [Hara DNEeKTPOHHbBIE
n/m Bceero| Konrponsusie || [Ipaktraeckue || A3YICHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypcsl
29 ||[[CnoxxeHme cuil, MPHIIOKEHHBIX K TBepAOMY Tely. LleHTp Tsbkectn Tena. 1 (1
YcnoBus paBHOBeCHS TBEpAOro tena. Buabl paBHOBecus | |
‘30 H[[PemeHI/Ie 3amad]| H H H H H[[]]
‘31 H[[KOHTpOJIBHaH pabota o reme "/Innamuka.Cratuka TBepaoro Tema'|] H 1 H 1 H H H[[]]
32 ||[[Mmmynbc MaTepuaIbHOM TOYKH, CHCTEMbl MaTEpUAIbHBIX To4YeK. L{eHTp (]
Macc CUCTEMBbl MaTEpHAJIbHBIX TOUEK. Teopema o JBHKSHUU LIEHTpa Macc]]
33 ||[[UMITynbC CHITBI M M3MEHEHUE UMITYJIbCa Tea. 3aKOH COXpaHEHUs 1 (]
uMnyiabca. PeakTuBHOE ABUKEHHE] |
34 |[[[MomeHT umnyiibca MaTepraibHO ToYKU. IIpeacTaBieHne 0 COXpaHECHHH 1 [
MOMEHTa UMIYJIbCa B LIEHTPAJbHBIX MOJIX] |
‘35 H[[PemeHHe 3ama]| H H H H H[[]]
36 |[[[[PaboTa cribl Ha MAJIOM U Ha KOHEYHOM MepemeineHun. I'paduueckoe (1
Mpe/IcTaBICHUE PaOdOTHI CHITBI. MOIIIHOCTh CHIIBI] ]
37 |[[Kunernueckast sHeprus. Teopema 00 H3MEHEHHH KHHETHUECKOIN SHEPTUU 1 [
MaTepualibHON TOYKH] |
38 |[[[IToTeHuManbHbIC U HEMTOTEHIIMATbHBIE CHITBL. [loTeHIMabHAS SHEPT U 1 (]
Btopas kocmuueckas CKopocTh||
39 |[[[TpeTbs kocMuuecKasi CKOPOCTh.CBsI3b paOOThI HEMOTEHIIHAIBHBIX CHJI C 1 [m
U3MEHCHHUEM MEXaHUYECKON SHEPIHH CUCTEMBbI TEJI. 3aKOH COXPaHCHHUSI
MEXaHUYECKOUN IHEpruu|]
40 |[[Yopyrue u Heynpyrue CTOIKHOBEeHHS. Y paBHeHrne bepuymam st 1 [
WJIeaIbHON KUJKOCTH ||
‘41 H[[KOHTpOJ‘IBHaH pabota 1o Teme "3aKOHBI COXpaHEHHs B MexaHuKe'" || H H 1 H H H[[]]
42 |[[Pa3BuTHE MpeaCTaBICHUH O IPUPO/IE TEMIOTH. OCHOBHBIE ITOJIOKECHUS [1
MKT. quddysusa. bpoynosckoe apmxenue]]




Ne Tema ypoka KosmmuectBo yacos ‘ [Hara DNEeKTPOHHbBIE
n/m Bceero| Konrponsusie || [Ipaktraeckue || A3YICHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypehl

43 |[[[CTpoenue ra3000pa3HbIX, KHUIKUX U TBEPIbIX TeJ. XapakTep ABMKeHud u || 1 (1

B3aUMO/ICHCTBHSI YaCTHII BEIIECTBA]]
44 |[[[Macca u pa3mepsl MmoJekyJ1 (aTomoB). KonruecTBo BeriecTna. 1 [

[Tocrosinnas ABorajipo]]
45 |[[Temneparypa. Temosoe pauoBecue. Illkana [[enbcus]] 1 | | | 01 |
‘46 H[[PemeHI/Ie 3amad]| H 1 H H H H[[]] ‘
‘47 H[[I/Ineanbﬂmﬁ ra3.I"a30BbIe 3aKOHbI] ] H 1 H H H H[[]] ‘
48 |[[YpaBuenne Menneneesa-Knaneiipona.Pemenue 3anad]] 1 | | | [l |
‘49 H[[A6COJHOTHasI temrneparypa.3akoH JanbToHa]] H 1 H H H H[[]] ‘
50 |[|[[[M3omporiecchl B HaeaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIUYECTBOM 1 (]

BemiecTsal |
51 |[[Tpaduueckoe nmpeacTaBieHIE U3OMPOILIECCOB: U30TEPMa, H30X0Pa, 1 (]

n3o0apal]]
‘52 H[[OCHOBHOC ypaBHeHue MKT]] H 1 H H H H[[]] ‘
‘53 H[[PemeHHe 3ajad]] H 1 H H H H[[]] ‘
54 |[[[CBs3b aOCOMIOTHON TEMIIEPATyPbl TEPMOTUHAMUIECKON CUCTEMBI CO 1 (1

CpelHel KHHETHYECKOM SHEPrHel MOCTYNaTeIbHOIO TEMJIOBOr0 TBUKCHUS

eé gactuir]|
‘55 H[[O606H16HI/IC U cucTeMartu3anus 3Hanui mo reme "OcuoBbl MKT"]] H 1 H H H H[[]] ‘
‘56 H[[KOHTpoanas[ pabora o teme "OcHoBel MKT" ]] H 1 H 1 H H H[[]] ‘
57 ||[[TepmonunaMuueckas cucrema. 3ajiaHue BHEIIHUX yciaoBui aus T 1 [1

cuctemsl. BHemnne n BHyTpenHue napametpsl. [lapamerpsr T/l cucrembl
KaK CpEIHUE 3HAYCHHUs BEJIIMYUH, ONMCBIBAIOIINX €€ Ha MUKPOCKOIINYECKOM

ypoBHE] |




Ne Tema ypoka KosmmuectBo yacos ‘ [Hara DNEeKTPOHHbBIE
n/m Bceero| Konrponsusie || [Ipaktraeckue || A3YICHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypcsl
58 |[[[HyneBoe Hauano TepmonnHaMuku.CaMmonponsBoiibHas penakcarus T /] 1 [
CHUCTEMBI K TEMJIOBOMY PAaBHOBECHIO ||
59 |[[Mogenp nueanbHOro raza B TEPMOIMHAMHUKE. Y CIIOBUSI IPUMEHUMOCTH 1 (]
STOH MOJIEH ]|
60 |[[YpaBHenue MenneneeBa-KnamnelipoHa u BeIpaskeHHE 111 BHYTPEHHEH 1 (]
SHepruu]|
61 |[[BeIpaxkenue aas BHYTPEHHEH SHEPIUHA OJHOATOMHOIO H/I€aIbHOTO 1 [m
raza.KBa3ucratnueckre 1 HECTaTUYECKUE POLECCHI | |
62 |[[OnemenrtapHas paboTa B TepMonuHaMuke. Berancnenne padboTel o 1 [1
rpaduky nporecca Ha pV-auarpammel]]
63 |[[Temnonepenaya kak cnocod U3MeHeHUs! BHyTpeHHel sHeprun T/] 1 [1
cucTeMbl 0e3 coBepieHus paboThl] |
‘64 H[[KOHBGKHI/IH, TEIIONPOBOIHOCTh, HU3JTydeHue] | H H H H H[[]]
65 |[[KommuecTBO TernoThl. TemmoéMKoCTh Tena. Y JenbHas U MOJIsipHast (]
TEMJI0EMKOCTH BEIleCTBA. Y IeNbHAsl TEIJIOTa CropaHus TOIMBa] |
66 |[[Pacuér komruectsa TemnoTs! npy Temonepenaue] | | [ | | 01
‘67 H[[HOHHTI/IG 00 agnadaTtHOM mporecce.llepBblil 3aKOH TEPMOJIUHAMUKH] | H H H H H[[]]
68 |[[KommuecTBO TEIIOTH 1 paboTa Kak MEphl N3MEHEHHS BHYTPEHHEH (]
sHepruu T/l cuctempl]]
69 |[[BTopoii 3aK0oH TEpPMOAMHAMUKH JIJIsl PABHOBECHBIX U HEPAaBHOBECHBIX 1 [1
npoiieccoB.HeoOpaTUMOCTh MPUPOTHBIX MPOIIECCOB] ]
‘70 H[[HpI/IHHI/IHH neiictust TennoBbix MammH.KIT/1]] H H H H H[[]]
‘71 H[[MaKchaanoe snauenune KI1J[.I{ukn Kapno]] H H H H H[[]]
‘72 H[[PemeHHe 3anad]| H H H H H[[]]




Ne Tema ypoka KosmmuectBo yacos ‘ [Hara DNEeKTPOHHbBIE
n/m Bceero|| Kontponsabie || [Tpaktrueckue || 13YTCHAA nmdpossIe
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypehl
73 |[[[Oxomornyeckue aceKThl UCIOIB30BAHNS TEIUIOBBIX JBUTATEICH. 1 (1
TennoBoe 3arpsi3HEHUE OKPYKAKOIIEH cpelbl ||
‘74 H[[PGH_IGHI/IC 3a1a4]] H H H H H[[]]
75 |[[O6061meHnne u cucTeMaTu3anus 3HaHUH 110 TeMe (]
"Tepmoaunamuka. TemnoBbie MmammHb"] ]
‘76 H[[KOHTpoanaﬂ pabota o reme "Tepmoaunamuka.TeroBsie MammHb"] ] H H 1 H H H[[]]
77 |[[[TapooOpa3oBanue u KOoHACHcanus. Mcmapenue u kumenue. Y aenbHas (]
TENJI0Ta Napooopa3oBaHusi]]
78 |[[HachblmeHHbIe M HEHACBIIIEHHBIC Tapbl. KauecTBeHHAst 3aBUCUMOCTh 1 [
IUTIOTHOCTH M JIaBJICHHSI HACBIIIICHHOTO TIapa OT TEeMIEPaTyphbl, UX
HE3aBUCHMOCTh OT 00bEMa HACHIIIIEHHOT O TT1apa. 3aBUCHMOCTh
TEMITepPaTyphl KUIIEHHS OT JaBJICHUS B KHIKOCTH] ]
‘79 H[[BH&)KHOCTL BO31yXa.AOCONMIOTHASI U OTHOCUTEINIbHAS BIaKHOCTB | | H H H H H[[]]
‘80 H[[PCI_HGHI/IC 3amad]| H H H H H[[]]
81 |[[TBépmoe Teno. Kpuctamiuueckue u aMmopdHbIe Tena. AHH3OTPOIHS (1
CBOMCTB KpHCTAJJIOB]|
82 ||[[[InaBneHue U KprcTaUIM3aIKs. Y AeIbHas TEMIOTA IJIaBJICHHUS. 1 (1
CyOimmarnus|] |
83 |[[Aedopmaruu TBEpmOrO Tena. PacTsvkenue u cxxatue. CuBur. Moayiib 1 [
FOwnra. [Ipenen ynpyrux aedopmaruii]]
84 |[[TeroBoe pacimpeHue )KUAKOCTEH U TBEPABIX Tel. AHTAPMOHU3M 1 [
TEIJIOBBIX KOJI€OaHW YacTHull BelecTnal]
85 |[[TTpeoGpasosanue sHepriu B ha3osix mepexoax]] | [ | | [l
86 |[[YpaBHenue TenmoBoro Ganancal] | | | I m
‘87 H[[PCI_HGHI/IC 3amad]| H H H H H[[]]




Ne Tema ypoka KosmmuectBo yacos ‘ [Hara DNEeKTPOHHbBIE
n/m Bceero| Konrponsusie || [Ipaktraeckue || A3YICHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypcsl

88 |[[IToBepxHocTHOE HaTspKeHHe. KanmisapHble sBieHus. [laBnenne mox 1 (1
VCKPHUBIIEHHOI MOBEPXHOCTHIO x)uakoctu. @opmyna Jlannacal]

89 [[[[O606menue n cucremaTr3anus 3HaHUH 1Mo Teme "ArperatHeie coctosHus || 1 (]
BelectBa. PazoBwie nepexonl"]]

90 |[[KonTponbHas paboTa o Teme "ArperatHbie COCTOSHUS 1 1 (]
BeniectBa. PazoBwie nmepexoip"]]

91 |[[DnexTpu3anus Ten U e€ MposBICHHU. DISKTpUIECKuil 3apsz. [IBa Buna 1 (]
ANEKTPUYECKUX 3apsAaoB. [[pOBOJHUKY, TUANEKTPUKHU U TOTYTIPOBOJHUKH ||

92 ||[[OnemenTapHBII 31€KTPUUECKHUH 3apsa/.3aKOH COXPaHEHUS 1 [1
ANEKTPUYECKOro 3apsiaal]

‘93 H[[BsaHMoneﬁCTBHe 3apanoB. Toueunsie 3apsbl. 3akoH KynoHa]] H 1 H H H H[[]]

‘94 H[[PCIJ_IGHI/IG 3ana]| H 1 H H H H[[]]

‘95 H[[BneKTqueCKoe noyie.Ero eficTBre Ha 3JeKTpUYeCKUe 3apsiibl| | H 1 H H H H[[]]

96 |[[HampspxéHHOCTB 3mekTpuueckoro nois. [IpoOuslit 3apsaa. Jlunuu 1 (1
HaNPSHKEHHOCTH AJIEKTPHY €CKOro 1oJisi. OHOPOIHOE AINEKTPHUECKOE
nosne]]

97 |[[TToTeHIMAILHOCTh IEKTPOCTATHY €CKOT'0 TOJIs. Pa3HOCTh MOTEHIIMAIOB 1 1 (]
HamnpspKkeHuel| |

98 |[[TTorennumanbHast SHEprus 3apsaa B dJekTpocratuueckoM noie.lloreniman| 1 (]
SJIEKTPOCTATUYECKOTO MOJIs] |

99 |[[CBs3b HANPSHKEHHOCTH OIS M PA3HOCTH MOTEHITHAIIOB JJIS 1 [
SJIEKTPOCTATUYECKOTO MOJIs] |

‘100 H[[HpHHuHH CYNEpPIO3UIIHA dIIEKTPUIECKHUX TTOJIEH | | H H H H H[[]]

1101 [[Pemenue 3amau ]] | | | I m

‘102 H[[Hone ToueuHoro 3apsaa.llone paBHOMepHO 3apskeHHON chepsl]] H 1 H H H H[[]]




Ne Tema ypoka KosmmuectBo yacos ‘ [Hara DNEeKTPOHHbBIE
n/m Bceero| Konrponsusie || [Ipaktraeckue || A3YICHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypehl

103|[[[TTosie paBHOMEPHO 3apsKEHHOTO M0 00BhEMY 1mapa.llosie paBHOMEPHO 1 [

3apsKEHHON 0ECKOHEUHOM TIOCKOCTH ||
104 ||[[TIpoBOIHUKH B 3IEKTPOCTATHYECKOM ITOJIE. Y CIIOBUE PABHOBECHS 1 [

3aps1oB] ]
‘105 H[[I[I/IBJ‘ICKTPI/IKI/I Y TIONYIIPOBOHUKH B DJIEKTPOCTATUIECKOM IT0JIE] ] H 1 H H H H[[]] ‘
106 ||[[KormencaTop. DIeKTPOEMKOCTh KOHACHCATOPA. DICKTPOEMKOCTD 1 [m

MJIOCKOT0 KOHJIeHcaTopa]|
‘107 H[[Hapannenbﬂoe COCIMHCHHE KOHICHCATOPOB] ] H 1 H H H H[[]] ‘
‘108 H[[HOCHG,Z[OB&TGHLHO@ COCIMHEHHE KOHICHCATOPOB]] H 1 H H H H[[]] ‘
‘109 H[[BHeerﬂ 3apsHKCHHOT0 KOHICHCaTopa] ] H 1 H H H H[[]] ‘
‘110 H[[PCHICHI/IC 3amad]| H 1 H H H H[[]] ‘
‘111 H[[I[BH)KeHHe 3apsHKCHHON YaCTHIIBI B OTHOPOTHOM 3JICKTPUUIECKOM Tmosie]] H 1 H H H H[[]] ‘
112][[[Pemenne 3anau]] | 1| | I [l |
‘113 H[[OGOGHI@HI/IC W CHCTeMAaTHU3allks 3HAHMM 110 TeMe "DIiekTprueckoe moje"]] ‘ 1 H H H H[[]] ‘
‘114 H[[KOHTpoana;I pabota o Teme "DnekTpuyeckoe mnosue"]] H 1 H 1 H H H[[]] ‘
115|[[[Cuna Toka. [TocTOsTHHBIN TOK. Y CIIOBHS CYIIECTBOBAHHS TOCTOSIHHOTO 1 (]

SJIEKTPUY €CKOT0 TOKA] |
‘116 H[[HCTO‘IHI/IKI/I toka.Hanpsokenue u 3J1C]] H H H H H[[]] ‘
1117 [[[3axon Oma s yuacTka memu. DnekTprdeckoe conpoTupieHue]] | | | | 01 |
118 ||[[3aBUCHUMOCTb COMPOTHBICHUS OJHOPOIHOIO IPOBOIHUKA OT €r0 IJIUHBI U [

MJIOLIAAM TOMEPEYHOr0 CeueHus| |
‘119 H[[V,Z[GJIBHOG COIIPOTHBJICHHE BeriecTBa. Penenue 3anau] | H H H H H[[]] ‘
120|[[[TTocnemoBaTeabHOE, TAPAIEIbHOE, CMEIIAHHOE COCTUHEHHE (]

MIPOBOJTHUKOB] |




Ne Tema ypoka ‘ KosmmuectBo yacos ‘ [Hara DNEeKTPOHHbBIE
n/m Bceero| Konrponsusie || [Ipaktraeckue || A3YICHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypehl

‘121 H[[PacqéT pa3BeTBIEHHBIX AJIeKkTprueckux 1enei. [Ipasuina Kupxrodal] H 1 H H H H[[]] ‘
‘122 H[[PemeHHe 3anad]| H 1 H H H H[[]] ‘
123 |[[PaboTa smexTpuueckoro Toka. 3akon Jlxoys —Jlenmal] |1 | | 01 |
‘124 H[[PCIHCHI/IC 3amay]] H 1 H H H H[[]] ‘
125|[[[MouIHOoCTh 3JIeKTPHUECKOro Toka. T erioBast MOIHOCTb, BhIAE/IIEMas Ha 1 [m

pesucrope]|
‘126 H[[PCHICHI/IC 3ajad]] H 1 H H H H[[]] ‘
‘127 H[[SI[C Y BHYTPEHHEE COIPOTHBIICHUE UCTOYHHUKA TOKa]| H 1 H H H H[[]] ‘
‘128 H[[3aKOH Owma st monHOM (3aMKHYTOMN ) 2NIEKTPHUYECKOH 11erH | | H 1 H H H H[[]] ‘
129][[[Pewenne 3anau]] L L | | [ |
‘130 H[[MOHIHOCTI) MCTOYHUKA TOKa] ] H 1 H H H H[[]] ‘
‘131 H[[KoporKoe 3aMbIKaHueE] | H 1 H H H H[[]] ‘
‘132 H[[KOHI[GHC&TOp B I[ETU ITOCTOSIHHOT'O TOKA] | H 1 H H H H[[]] ‘
‘133 H[[PemeHHe 3amay]] H 1 H H H H[[]] ‘
‘134 H[[PCIHCHI/IC 3aja4 1o Teme "TIoCTOSTHHBIN 3JIeKTprYecKuid TOK"]] H 1 H H H H[[]] ‘
‘135 H[[PemeHI/Ie 3anad 1o Teme "TlocTosTHHBIN 3MeKTprdecKuii ToK"|] H 1 H H H H[[]] ‘
‘136 H[[PemeHI/Ie 3anad 1o Teme "TlocTosTHHBIN 3MeKTprdecKuii ToK"|] H 1 H H H H[[]] ‘
137 ||[[O6061menune u cucremaTtu3aiys 3HaHui mo Teme "[locTostHHBII 1 [

PJIEKTpUY eCKUM TOK"]]
‘138 H[[KOHTpOHbHa}I pabota o Teme "TIoCTOSIHHBIN JIeKTpHY eCKHid TOK"]] H 1 H 1 H H H[[]] ‘
139 ||[[DnexTprueckast IPOBOANMOCTh Pa3JIMUHBIX BEIIECTB. DIIEKTPUUECKH ToK|| 1 [1

B MeTasutax. CBepXInpoBOAMMOCTS ||
‘140 H[[QneKTqueCKI/Iﬁ TOK B paCTBOPaX U pacIljlaBax 3JE€KTPOIUTOB.3aKOHBI H 1 H H H HL[]] ‘




Tema ypoxka

KomnuectBo yacos

|

Bcero

KontponbsHbie
paboThI

[IpakTueckue
paboTHI

Harta
W3Yy4YEHUS

DNEeKTPOHHbBIE
upoBbie
o0Opa3oBaTeIbHbIE

pecypchl

HCDapa)Ieﬂ JUIS 3JIEKTpoJn3al |

|

|

141

H[[C)neKTqueCKHﬁ TOK B ra3ax.[lnazmal]]

|

H

[l

142

H[[Bnempnqecxnﬁ TOK B BakyyMe.Bakyymusbie npubopsi]]

[l

1143

H[[SneKTqueCKI/Iﬁ TOK B MOJIYIIPOBOJHUKAX] ]

[l

144

‘ ‘ [[TTomynpoBoaHMKOBBIE TPUOOPHI] |

1

145

[[Dusnueckuii npakTUKYM 110 TeMe "M3MepeHne cuibl TOKa U HalpsHKEeHUs
B L[EMTH [TOCTOSIHHOT'O TOKA IPU MOMOIIM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPHUTEIbHBIX MPUOOPOB" MM "3HAKOMCTBO ¢ U (GPOBOI TabopaTopueit
no ¢usuke.lIpumeps! uamepenust U3NUIECKUX BEITMYUH MTPU TOMOLIH
KOMIIBIOTEPHBIX JaTYMKOB'"|]

I

[l

146

[[DPu3nueckuii nmpakTUKyM 110 TeMe "M3yueHne HepaBHOMEPHOIO ABUKEHUS
C LIEJIbIO OIPE/EIeHHs] MTHOBEHHOM CKOpOCcTH"] ]

(1

147

[[DPu3nuecknii npakTUKyM 110 TeMe "M3MepeHne yCKOpeHus npu
IPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JABM)KEHUU IO HAKJIOHHOM Ijiockoct"”
win "HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU NIPU
PaBHOYCKOPEHHOM JBUXKEHUH"|]

(0]

148

[[DPu3nueckuii mpakTUKyMm 1o Teme "M3Mepenne ycKkopeHusi CBOOOAHOTO
nageHus" nmm "M3ydenne IBMKEHUS Tena, OpPOIIEHHOT0 TOPU30HTAIBHO" ||

(]

149

[[Pusnueckuii npakTUKyM 110 TeMe "M3yueHue qBuKeHus Tena 1o
OKPYKHOCTH C ITIOCTOSIHHOM 10 MOAYJIXO CKOpocThio' mun "MccnenoBanue
3aBUCHUMOCTH ITepHoja 00 paleHs] KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"]]

[l

150

[[DPu3nyeckuil mpakTUKYM 1O TeMe "M3MepeHne paBHOAECHCTBYIOIIEH CHUITbI
IpY ABUKEHUHU OpycKa 1o HakJIoHHOI miockoctu" unmn "IIpoBepka
TUTIOTE3bI O HE3aBUCUMOCTH BPEMEHHU JBUKEHHS OpyCKa 10 HaKJIOHHON
MJIOCKOCTH Ha 33JJaHHOE PAaCcCTOSIHUE OT ero Macchl"| ]

(0]




/o

Tema ypoxka

KomnuectBo yacos

Bcero

KontponbsHbie
paboThI

[IpakTueckue
paboTHI
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W3Yy4YEHUS

DNEeKTPOHHbBIE
upoBbie

o0Opa3oBaTeIbHbIE

pecypchl

151

[[DPu3nuecknii npakTUKyM 1o TeMe "M ccnenoBanue 3aBUCUMOCTH CUIT
YIIPYTrOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM 00paslie, OT UX
nedopmanun" uinn "M3yueHune ABUKEHUS CUCTEMBI T, CBI3aHHBIX HUTbIO,
NEepeKUHYTON uepe3 JErkui 6s10k"]]

1

(0]

152

[[DPu3nueckuii mpakTUKYM 1o TeMe "M3Mepenne koddpuimenta TpeHus 1mo
BEJIMYHMHE YTiI0Boro koddduiuenta 3apucumoct FTp(N)" nmu
"HUccnenoanue qBUKEHUs OpyCcKa IO HAKJIIOHHOM IJIOCKOCTHU €
nepeMeHHbIM Kod¢p dunnenToM Tpenus" wim "M3yueHue IBUKEHUS rpy3a
Ha Baiy ¢ TpeHuem"]]

(1

153

[[@Pu3nyeckuil npakTUKyM 1o Teme "M cciienoBanue ycinoBUi paBHOBECHUS
TBEPJIOTO TeJla, UMEIOIIEro OCh BpauleHus" ninu "KoHcTpyupoBanue
KPOHIITEHHOB U pacu€r cui ynpyroctu" wim "M3ydenne ycToiduBoCTH
TBEPIIOTO TEJIa, UMEIOIIET0 MJIO0MIaIb ONophI"]]

[0}

154

[[DPu3nyeckuil mpakTUKyM 1o Teme "M3mepenue nmnysbca Tea mo
TopMO3HOMY nyTH" unn "M3mepeHue CHiibl TATH, CKOPOCTH MOJIEITH
AJIEKTPOMOOMIIS U MOLTHOCTHU CHJIbI TATH" nin "CpaBHEHHE U3MEHEHUS
UMIyJbca Tejaa ¢ UMIyJibcoM cuiibl" uim "McenenoBanue coxpaHeHus
MMITyJIbCA [IPU YIPYroM B3auMozaencTBun" uim "M3mepenrne KUHETHYEeCKOU
SHEPruu Tejaa Mo TOopMo3HOMY TyTH"]]

(0]

155

[[DPu3nueckuii mpakTUKyM 1m0 Teme "M3ydeHne n30TepMuuecKkoro mpoiecca
(pexoMeHT0BaHO UCHOJIb30BaHKE U (PPOBOIi Tabopatopun)" UIH
"N3yuenue nzoxopHoro npoiecca" win "M3yuenne nzobapHoro mporecca'
umu "[IpoBepka ypaBHeHUsT cOCTOSTHUS"] ]

[l

156

[[DPu3nueckuii npakTUKyM 110 Teme "M3Mepenne yaenbHol TennoéMKOCTH"
unu "HMccnenoBanue mpoiiecca ocThiBaHus Bemectsa" unu "MccnenoBanue
anuabaTtHoro nporecca” nin "M3ydenne B3auMOCBSI3U YHEPTUH
MEXKMOJICKYJIIPHOTO B3aMMOJICHCTBHS U TEMITEPATYPbl KUTICHHS

(1




Tema ypoxka

KomnuectBo yacos ‘

Bcero

KontponbsHbie
paboThI

[IpakTueckue
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DNEeKTPOHHbBIE
upoBbie
o0Opa3oBaTeIbHbIE

pecypchl

‘)KI/IHKOCTefI"]]

157

[[Du3nueckuii npakTUKYM 110 TeMe "M3yueHne 3akoHOMepHOCTEN
ucrnapeHus xxugkoctei” wim "M3mepenue yaenbHON TEMIOTHI IIaBJICHUS
apaa" win "M3ydeHue cBOMCTB HAChIIIEHHBIX MapoB" unu "M3mepeHue
a0COTIOTHOM BJIAYKHOCTU BO3JyXa M OI[€HKa MacChl IapoB B
nometnieHun". M3mepenne ko3 huiimeHTa moBepxXHOCTHOTO HATKEHUA| |

[

158

[[DPu3nueckuii mpakTUKyM 1o Teme "HaburoieHne npeBpanieHus: SHEPruu
3apsHKEHHOTO KOH/IGHCATOpa B QHEPTHUIO U3JTy4EeHUS CBETOIMOoA" HITN
"M3yueHue npoTeKaHuUs TOKA B LIE€NH, COAEPKallel KOHJEHCcAaTop" iH
"Pacnpenenenue pa3sHOCTH MOTEHIIMAJIOB (HAMPSKEHUS ) IPU
MOCJIEI0BATEILHOM COEAMHEHUU KOHJEHCAaTOPOB" ||

(1

159

[[DPu3nuecknii mpakTUKyM 110 TeMe "M ccnenoBaHue CMEanHoro
COeMHEHUs pe3ucTopoB' nim "M3Mepenue ynenpHOoro ConpoOTUBIEHUS
npoBoAHUKOB" nim "M ccienoBanue 3aBUCUMOCTH CUJIbI TOKa OT
HaIpPsHKEHUS T JaMIIbl HaKauBaHus'" ||

(0]

160

[[DPu3nueckuii mpakTUKYM 110 Teme "HalOmroaeHue smekrponmsa’ nim
"N3mepenue 3apsaa ogqHoBajgeHTHOro noHa" wim "McciaenoBanue
3aBUCUMOCTH COIPOTHBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPhI" UITH
"CHsITHE BOJIBT-aMIIEPHON XapaKTepucTUKu nuoaa'|]

(1

161

[[Pe3epBHbli ypok.O0001I€HNE U cuCcTEMaTU3allis 3HaHU 110 TeMe
"Kunematnka']]

[l

162

[[Pe3epBHBII ypok.O000MIEHNE U cUCTEMAaTH3AIHS 3HAHHI 110 TeMe
"Iuaamuka'|]

(1

163

[[Pe3epBHBII ypok.O000MIEHNE U cUCTEMaTH3AIHS 3HAHUI 110 TeMe
"Cratuka TBepaoro tena'"]|

(1

‘164 H[[PesepBHHﬁ ypok.O000111eHNE U cucTeMaTU3alus 3HaHU 110 TeMe

[[ia]




Ne Tema ypoka ‘ KosmmuectBo yacos ‘ [Hara DNEeKTPOHHbBIE
n/m Bceero| Konrponsusie || [Ipaktraeckue || A3YICHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypcsl

‘ ‘ "3aKOHBI COXpaHEHHUs B MeXaHHKe'"]] H H H H ‘

165|[[[Pe3epBHbIit ypok.O000IICHHE M CHCTEMATH3AIMsI 3HAHU 110 TeMe 1 [
"OCHOBBI MOJIEKYJIIPHOKUHETHUECKON Teopun'"]]

166 |[[[Pe3epBHbIil ypok. O000IIEHHE U CHCTEMAaTH3allUs 3HAHUH 110 TeMe 1 [
"Tepmogunamuka. TerioBbie MamuHbI"] ]

167 |[[[Pe3epBHbIii ypok. O000IIEHHE U CHCTEMAaTH3aIKs 3HAHU 110 TeMe 1 [m
"ArperatHbie cocTOsiHUS BemiecTBa. PazoBbie mepexoan"]]

168 ||[[Pe3epBHBIii ypok.Ob001IEHNE U cUCcTeMaTH3aIUs 3HAaHUI 110 TeMe 1 [
"OnekTpuyeckoe nosie"|]

169 |[[[Pe3epBHbIit ypok.O000IICHHE M CHCTEMAaTH3AIMsI 3HAHUH 110 TeMe 1 (1
"IlocTOAHHBIN JIEKTPUUECKUNA TOK" ||

170 (|[[[Pe3epBHBIi ypok.O600mEeHNe U cucTeMaTH3aus 3HaHuii mo reme "Toku 1 (]
B pa3IM4HbIX cpenax"]]

‘I[O6aBI/ITb CTPOKY

(OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 170 | 8 | 16 |




11 KUIIACC

No Tema ypoka KommuectBo yacos \ Harta DJIEKTPOHHBIE
n/m Bceero||Kontponbubie|[Ipaktuueckue|| 13YTCHAA mdposbie
paGoThI pPaGOTEI o0Opa3oBaTeIbHbIE
pecypehl
1 ||[[B3auMozeiicTBHE OCTOSHHBIX MATHUTOB U MIPOBOAHUKOB C TOKOM. MaruutHoe| 1 05.09.2023 | https://resh.edu.ru/
noje. ['unoreza Amnepal]] https://infourok.ru/
Https://multiurok.ru/
2 ||[[BekTop MarHUuTHON MHAYKIMH. [[pUHIINATI CYTIEpIIO3UIIMA MAarHUTHBIX TTOJICH. 1 06.09.2023||https://resh.edu.ru/
JluHMM MarHUTHON WH]TYKITUH | | https://infourok.ru/
‘3 H[[MaFHI/ITHOC T10JIE TIPOBOAHKMKA ¢ TOKOM.OnbIT Dpcrenal] H 1 H H HO7.09.2023H[[]] ‘
‘4 H[[Cnna AmMriepa, €€ HanpaBJIeHHe ¥ MOYJIb]] H 1 H H H12.09.2023H[[]] ‘
‘5 H[[HpI/IMeHeHI/Ie 3aKOHa AMIiepa.dIIeKTPOU3MEPUTEIBHbIE IIPUOOPHI] | H 1 H H H 13.09 H[[]] ‘
6 |[[Cuna JlopeHia, e€ HampaBiieHHe U MOLYJIb.J[BUKEHIE 3aPSHKCHHON YacTUIBI B || 1 14.09 ||[[]
OJIHOPOJTHOM MarHUTHOM I1oJie]]
‘7 H[[PaGOTa cuitbl JTopennal] H 1 H H H 19.09 H[[]] ‘
8 |[[MaruutHOe moJie B BemecTBe. DeppoMarHeTHKH, apa- U JuaMarHeTHKH || 1 20.09 [
[[OcHoBHBIE cBOlicTBa (peppomMarHeTHKOB. [Ipumenenue peppomaraeTukos]]
9 ||[[SIBnenue dmeKTpOMArHUTHON MHAYKIUU.IIOTOK BEKTOpa MarHUTHON 1 21.09 ||[[]
WHIYKIUH] |
‘10 H[[SI{C UHIYKIHHA] | H 1 H H H 26.09 H[[]] ‘
‘11 H[[3aKOH 9JIEKTPOMarHuTHON nHyKiun dapanest]] H 1 H H H 27.09 H[[]] ‘
‘12 H[[anpeBoe snexTpuueckoe mone. Toku Pyko]] H 1 H H H 28.09 H[[]] ‘
‘13 H[[SI[C WHIYKIAA B ABYOKYIIHXCS TIPOBOTHUKAX ] H 1 H H H 03.10 H[[]] ‘
14 |[[TTpaBuso Jlena]] [ 1] [ | o410 |0 |
‘15 H[[I/IHI[yKTI/IBHOCTL.KaTyHIKa WHIYKTHBHOCTH B I[CITH TOCTOSIHHOTO TOKa] H 1 H H H 05.10 H[[]] ‘
16 |[[SBnenne camonnaykuun. DC camonHayKuuu]| 1 10.10 ||[[1]



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://resh.edu.ru/
https://infourok.ru/

Ne Tema ypoka ‘ KosmmuectBo yacos ‘ [ara DNEeKTPOHHbBIE
n/m Bceero||Kontponbubie|[Ipaktuueckue|| 13YTCHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypehl

‘17 H[[BHeerﬂ MarHuTHOTO TIOJISI KATYIIKH ¢ TOKOM.DJIEKTPOMAarHUTHOE ToJie] | H 1 H H H 11.10 H[[]]

‘18 H[[0606meHI/Ie U CUCTEMATU3alMs 3HAHUH 110 TeMe "DiaeKTpoarHamuka']] H 1 H H H 12.10 H[[]]

‘ HMOHVITOpVIHFOBaFI paboTa no cTaHAapTU3nMpoBaHHbIM KUM H 1 H 1 H H 16.10 H

‘19 H[[KOHTpoanas[ pabota o Teme "JekTpoauHamMuka’]] H 1 H 1 H H 17.10 H[[]]

20 ||[[KoneGarenbHas cucrema. CBoGOAHbIE KOslebanus. [apMOHHYECKHE 1 18.10 ||[[I]
koneOanus| [[KunemaTrdeckoe n JUHaAMHYIECKOE OIM CaHUE KOJe0aTeIIbHBIX
JBUKEHUM |]]

21 |[[[DuepreTrueckoe omucanue. BpIBOJ JHHAMUYECKOTO OITMCAHNS TADMOHUYECKHX || 1 19.10 ||[[]
KOJICOAaHUH U3 UX SHEPreTHUECKOT0 U KHHEMATUYECKOTr0 OMUCaHuUsA| |

22 |[[AmrumTyna u dasa konedanuii]] [[[Iepuon u yacrora Konebanuii. [Tepuosn 1 24.10 ||[[]
MaJIbIX CBOOOIHBIX KOJEOAaHUI MAaTEMaTHIECKOro MasTHUKA. [lepuon
CBOOOHBIX KOJIEOaHMI TPYKUHHOI O MassTHUKA] |

23 |[[3aryxaromue Konebanus. BeiHyxkcHHBIE Konebanus. Pesonanc]] 1 25.10 |[[]
[[ABTOKONCOAHMS] |

24 |[[[O6001eHre U cHCTEeMaTH3AIKS 3HAHKH 110 TeMe "MexaHHYeCKue 1 26.10 ||[[]
koseOanus"]]

‘25 H[[SﬂeKTpOMarHHTHHe konebanus.KonebaTenpHbIi KOHTYP]] H H H H 07.11 H[[]]

26 ||[[DPopmyna Tomcona.CBS3b aMILUTUTYIBI 3apsi/ia KOHICHCATOPA C AMITITHTYI0U 1 08.11 |[[[1]
CHJIBI TOKA B K0JI€0aTeIbHOM KOHTYpE]]

‘27 H[[3aKOH COXPaHEHUS SHEPrUH B UACATBHOM KOJe0aTeIbHOM KOHTYpE] | H H H H 09.11 H[[]]

28 ||[[3aTyxarolue 3JIeKTPOMArHUTHBIE KoJeOanus. BeIHy K IeHHbIE 1 13.11  ||[[]
AJIEKTPOMArHUTHBIE KoJieOaHus ||

‘29 H[[HepeMeHHHﬁ TOK.P€31CTOp M KOHIEHCATOP B IENMH IIEPEMEHHOTO TOKa]] H H H H 15.11 H[[]]

30 |[[KaTyIuka MHIYKTMBHOCTH B LIEMH IIEPEMEHHOrO TOKA]] 1 16.11  ||[[1]




Ne Tema ypoka ‘ KosmmuectBo yacos ‘ [ara DNEeKTPOHHbBIE
n/m Bceero||Kontponbubie|[Ipaktuueckue|| 13YTCHAA mdposbie
paGoTHI paGoTHI o0Opa3oBaTeIbHbIE
pecypcsl

‘31 H[[3aKOH Oma /1St DJIEKTPUYECKOM TIEMH TEPEMEHHOIO TOKa] | H H H H 21.11 H[[]]

32 |[[[MomniHOCTh MEPEeMEHHOT'0 TOKAa. AMIUIUTYAHOE U JICHCTBYIOIIEE 3HAYCHUE CUJITBI 22.11 |1
TOKa 1 HanpsbkeHus || [[Pe3oHaHC B a5ieKTpuYecKoi 1enu||

33 ||[[Mneanbubiif TpancdopmaTop.[Ipor3BOACTBO, Miepeiaua u moTpedIeHIe 1 23.11  |[[]
3JIEKTpUY €CKOI SHEpruu||

34 |[[Oxonormueckre pruCKU MPH MPOU3BOACTBE dIeKTpodHepruu. KynbTypa 1 28.11  |[I
MCIOJIb30BAHUS JIEKTPOIHEPTUH B TIOBCETHEBHON KU3HH | |

35 |[[O6061eHnE U cucTeMaTH3aIMs 3HAHUM 110 TeMe "DIIEKTPOMAarHUTHBIE 1 29.11 |[[]
KoseOanus"]]

‘36 H[[MexaHI/I‘—IeCKI/Ie BOJIHBIL. XapaKTePUCTHKH MEXaHHUCCKUX BOJH] | H H H H 30.11 H[[]]

‘37 H[[CBOIZCTBa MEXaHMYECKUX BOJIH]] H H H H 05.12 H[[]]

38 |[[3Byk. Xapakrepuctuku 38yka]] [[Mapassyk u yaprpassyk. [llymoBoe 1 06.12 |[[]
3arpsA3HEHNE OKPYKAIOIIEH Cpebl] |

‘39 H[[C)JIeKTpOMarHHTHHe BOJIHBL M311y4eHue 31€EKTPOMAarHUTHBIX BOJIH] | H H H H 07.12 H[[]]

‘40 H[[BHeerﬂ 3JIEKTPOMATHUTHBIX BOJIH.CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH] ] H H H H 12.12 H[[]]

41 |[[[[Ikama 31eKTpPOMAarHUTHBIX BOJH. IIpMEHEHHE IIEKTPOMArHUTHBIX BOJIH B 1 13.12  ||[[1]
TEXHUKE U OBITY]]

42 |[[TIpuHIUIIBI PAAMOCBS3H U TEJIEBUACHH. Pajuonokanus. DIeKTpOMarHuTHOE 1 14.12 |[M]
3arps3HEHUE OKPYKAIOLIEH Cpelbl] |

‘43 H[[KOHTpOﬂBHa}I pabota o teme "Kone6anus u Bonb"]] H H 1 H H 19.12 H[[]]

‘44 H[[CBeT.BaKOH IPAMOJIMHENHOI O PacpoCTpaHeH s cBeTa]] H H H H 20.12 H[[]]

45 |[[PemreHue 3a7au Ha MPUMEHEHUE 3aKOHA MPSIMOJIMHEHHOTO pacipOCTpaHCHHS 21.12 |01
cBera]]

46 |[[[Otpaxenue cera. [1nockoe 3epkano. Chepuaeckoe 3epkaio]] 1 26.12  ||[[]




Ne Tema ypoka KosmmuectBo yacos ‘ [ara DNEeKTPOHHbBIE
n/m Bceero||Kontponbubie|[Ipaktuueckue|| 13YTCHAA mdposbie
paGoTHI paGoTHI o0Opa3oBaTeIbHbIE
pecypesl

47 |[[TIpenomienue cBeTa. AGCOIOTHBIA U OTHOCHTEIBHBIN MOKA3aTENb 1 27.12 ||l

npenomienus. [lonmHoe BHyTpenHee oTpaxenue. [IpenensHblii yros nojaHoro

BHYTPEHHETO OTpaKeHU| |
48 |[[Xon myueii B mpusme. ucnepcus ceera. CIOXKHEIA COCTaB 0€I0ro CBeTa. 1 28.12  ||[[]

LBer]]
‘49 H[[HI/IH?,LI.QDOKyCHoe PacCTOSHME U ONITHYECKAsl CHJIA JIMH3bI] ] H 1 H H H09.01.2024H[[]] ‘
‘50 H[[HOCTpOCHI/Ie M300paKEHUI B IMH3aX U UX CUCTEMAaX. Y BEJIUYEHUE IMH3HI ] | H 1 H H H10.01.2024H[[]] ‘
51 ||[[Pemenue 3a1a4 Ha IOCTPOEHHE U300 PAKEHUIA, 1OTYIAEMBIX C IIOMOLIBIO 1 11.01.2024(|[[1]

nuH3]]
‘ HMOHMTOpVIHFOBaﬂ paboTa no ctaHaapTU3MpoBaHHbIM KUM H 1 H 1 H H 15.01 H ‘
‘52 H[[[Fna3 KaK ONTHYECKas cucremal| H 1 H H H 16.01 H[[]] ‘
‘53 H[[CKOpOCTE CBETa M METO/BI €€ U3MEPEHHU || H 1 H H H 17.01 H[[]] ‘
‘54 H[[I[I/ICHCpCI/ISI ceera]] H 1 H H H 18.01 H[[]] ‘
‘55 H[[HHTGp(pGpCHLII/IH ceta]| [[[Ipumenenne naTEpPepeHNn || H 1 H H H 23.01 H[[]] ‘
‘56 H[[KOFGPGHTHBIC UCTOYHUKU. Y CJIOBHSL HAOJIIOIEHUS MAKCUMYMOB U MUHMMYMOB] | H 1 H H H 24.01 H[[]] ‘
‘57 H[[Z[H(bpalcunﬂ ceera]] H 1 H H H 25.01 H[[]] ‘
‘58 H[[I[I/I(bpaKHI/IOHHaﬂ pemérka. Y ciioBre HaOIIOACHHUS IIIaBHBIX MAKCUMYMOB] ] H 1 H H H 31.01 H[[]] ‘
‘59 H[[HonepeqHOCTb cBeToBbIX BoJH.ITonspusanus ceera]] H 1 H H H 31.01 H[[]] ‘
‘60 H[[CBeTOBHe SBJIEHUSA B TIpUpoe]] H 1 H H H 01.02 H[[]] ‘
‘61 H[[O606H_ICHI/IC U cucTeMaTu3anus 3Hanui mo teme "Onruka"]] H 1 H H H 06.01 H[[]] ‘
‘62 H[[KOHTpOJIBHaH paboTta o Teme «OnTrka»|] H 1 H 1 H H 07.02 H[[]] ‘
63 ||[[T paHHIIbI TPUMEHHMOCTH KJIACCHYECKOM MEXaHUKH.3aKOHBI JICKTPOANHAMUKH || 1 08.02 ||[[]

Y IPUHIIUI OTHOCUTEIBHOCTH ||




Ne Tema ypoka ‘ KosmmuectBo yacos ‘ [ara DNEeKTPOHHbBIE
n/m Bceero||Kontponbubie|[Ipaktuueckue|| 13YTCHAA mdposbie
paGoTHI paBoTHI o0Opa3oBaTeIbHbIE
pecypesl

‘64 H[[HOCTYJ'IaTBI CIIEHUAIBHOM TEOPUU OTHOCUTEIBHOCTH] | H H H H 12.02 H[[]]

65 |[[IIpocTpaHcTBEHHO-BpEMEHHON MHTEpBaIL. [IpeobpazoBanus JlopeHia. 14.02 ||[N]
Venosue npudnHHOCTH. OTHOCHTENBHOCTH OHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHH U COKpAIIECHUE JITTUHBI] |

66 ||[[DHeprus U UMITYJIbC PEAATUBUCTCKOM yacTulibl || [[CBsA3b Macchl ¢ SHEPrueh u 1 15.02 ||[[]
VMITYJIbCOM PENATUBUCTCKON YaCTULIBL. DHEPTHs MOKOs ||

‘67 H[[PaBHOBeCHOC TersioBoe usnydenne]] [[3akon cmemenns Buna]] H 1 H H H 20.02 H[[]]

‘68 H[[FI/IHOTe3a M. ITnanka o kBanrax.@ortonsl]] [[DHeprus u ummnyinsc Goronal] H H H H 21.02 H[[]]

‘69 H[[GJOToa(b(i)eKT. Omneitel A. T'. Cronerosa. 3akonsl Gporodddekra]] H H H H 22.02 H[[]]

70 |[[YpaBuenue Diinmrreitna wist poroddderra."Kpachas rpanumna" 27.02 |1
dotordpdexral]]

‘71 H[[HaBneHI/Ie ceeta.Oneitel I1. H. JIeOenena]] [[BonHoBsie cBoOicTBa YacTuIl]] H H H H 28.02 H[[]]

72 ||[[Boanusl me Bpoitns. JlmHa BOIHEI e Bpoiiss 1 pasMepsl 061aCTH JIOKAIU3aIuI 29.02 ||[[]
nBrKyIencs yactulpl ]| [[KopnycKyisspHO-BOTHOBOU Ayaiu3Mm] |

‘73 H[[I[H(bpalcunﬂ AJIEKTPOHOB Ha KpHCTaLIAX]| H H H H 05.03 H[[]]

74 |[[Crenuduka usmepennii B MUKpoMupe.COOTHOIICHHS HEOMPeeIEHHOCTEH 06.03 ||[[1]
Ieit3enGepral]

75 |[[KoutponbHas pabora o temam:"Ocrosl CTO", "KopiycKy/IspHO-BOTHOBOM 1 07.03 ||[[]
nyanu3Mm" ||

76 ||[[OnbITH 110 KCCIIEN0BAHUIO CTPOEHUS aToMa. I lmanerapHas MOJIENIb aToMa 1 12.03 |[[]
Pesepdopnal]

77 ||[[MTocrynater Bopa]] [[Buasl ciiektpoB.CrieKTp YpOBHEH S3HEPIHH aTOMa 1 13.03 |[[]
BOJOpOAal]

78 ||[[CrionTanHOe 1 BHIHYKIEHHOE H3nydenue ceera]] [[Jasep]] 1 14.03 ||[[]




Ne Tema ypoka ‘ KosmmuectBo yacos ‘ [ara DNEeKTPOHHbBIE
n/m Bceero||Kontponbubie|[Ipaktuueckue|| 13YTCHAA mdposbie
pPaBOTHI pPaBOTHI o0Opa3oBaTeIbHbIE
pecypcsl
__|ene | 1 | 1503 |
79 ||[[Hyxnonnas moxens sapa ['eiizen0epra-MBanenko. 3apsg ¥ MacCOBOE YK CIIO 1 19.03 ||[[1]
snpa. M3otomnbl. PaninoakTHBHOCTS | |
80 |[[3akon paguoakTUBHOro pacnana. CBOWCTBa MOHU3UPYIOIIErO U3J1ydEHH . 1 20.03 ||[[]
BrusiHre pain0aKTHBHOCTH Ha J)KMBbIC OpraHu3Mbl. JlosumeTpus|]
81 ||[[DHeprus cBs3u HYKIOHOB B sipe. Sinepubie cunbl. JledexT Macce sapa. 1 21.03 ||[[]
SAnepusie peakuuu. SnepHbie peaktopsl. [Ipobiaems! ynpasisemMoro
TEPMOSIIEPHOTO CHHTE3a. DKOJOTHIECKUE ACTICKThI Pa3BUTHSI SACPHOM
SHEPIreTUKH ||
82 ||[[MeToap! perucTpanuy 1 KCCAENOBAHMS 2IEMEHTAPHBIX YACTHII. 1 02.04 ||[[]]
DyHaaMEHTAJIBHBIE B3AUMOIENCTBHS. bapuOHbI, ME30HBI U JIENTOHBI.
[IpeacraBnenne o CrannaptHoit mogenu. KBapk-riarooHHas Mozelb aJpoHOB] |
83 ||[[[Pu3uka 3a nmpenenamu CranmaptHoi Mojend. TéMHas MaTtepus U TEMHast 1 03.04 ||[[[1]
sHeprus. EnnncrBo dusnyeckoit kapTuHb! Mupa]|
‘84 H[[HepeméHHHe poOIEMBI ACTPOHOMHH ] H H H 04.04 H[[]]
85 |[[®usnueckuii mpakTUKyM 110 TeMe "V ccinenoBanie MarHUTHOT O OIS 09.04 ||[[]]
MOCTOSTHHBIX MAarHUTOB"
86 ||[[Pu3nyeckuii mpakTUKyM 110 Teme "V3yueHue 3aBUCUMOCTH CUJIbl AMITepa OT 10.04 |[[]
CUJIbI TOKA"
87 ||[[®usnueckuii mpakTHKyM 110 TeMe "VccienqoBanme siBIEHUS 2JIEKTPOMArHUTHOM 11.04 ||[[1]
uaaykaun'"]|
‘88 H[[d)mnqecxnﬁ npakTukyM 1o teme "Hccnenosanue sBiaeHus caMouHyKiun'""']] H H ‘ 16.04 ’[[]]
89 ||[[Pusnuecknii npakTHKyM 110 TeMe "M3MepeHue mepuoaa cBOOOIHBIX 17.04 |[[]
KOJICOAHHI HUTSHOTO U MIPYKUHHOTO MasiTHUKOB" ||
90 ||[[®u3nueckuit mpakTHKyM 110 Teme "[IpeoOpa3oBaHue SHEPTHH B ITPYKHUHHOM 18.04 |[[]




HKOHOMHUYECKON, TEXHOIOTNYECKON, COLIMATIbHON U 3THYECKON chepax

Ne Tema ypoka ‘ KosmmuectBo yacos ‘ [ara DNEeKTPOHHbBIE
n/m Bceero||Kontponbubie|[Ipaktuueckue|| 13YTCHAA mdposbie
pPaBOTHI PaBOTEI o0Opa3oBaTeIbHbIE
pecypehl

‘ HMaHTHI/IKC"]] H H H

91 ||[[®u3nueckuil MpaKTHKYM 110 TeMe "HccieioBanue MepEMEHHOTO TOKA Yepe3 21.04 ||[[]
TIOCJIEOBATENBHO COEAUHEHHBIE KOHAEHCATOP, KATYIIKY U pe3uctop”

‘92 H[[CI)queCKHﬁ HPAaKTUKYM 110 TeMe "M3ydeHune mapaMeTpoB 3BYKOBOM BOJIHBI"] | H H 24.04 H[[]]

93 |[[®usnueckuii mpakTHKYM 110 TeMe "H3Meperue mokasarest MpeToMIICHUS 25.04 |[[]
crekma']]

94 ||[[®u3nueckuii mpakTHKyM 110 TeMe "V3Mepenne GOKYCHOro pacCTOSHUS 1 27.04 ||[[]
paccenBarommX JuH3"]]

95 |/[[®u3nueckuii mpakTHKyM 110 TeMe "Habmonenue nudpakuuu, uareppepennun | 1 02.05 |[[]
U nosisipu3anuu ceta'||

96 ||[[®u3nueckuil mpakTHKyM 110 TeMe "OmnpeieseHre HMITYJIbCA U SHEPIUH 1 07.05 |[[]
PENATUBUCTCKHUX YacTHI] (110 (oTOrpadusM TPEKOB 3apsHKEHHBIX YACTHI] B
MarHuTHOM 1oJe)"]]

97 ||[[®u3nueckuii mpakTHKyM 110 TeMe "M3Mepenue nmocrosHHoi [1nanka Ha ocHoBe|| 1 08.05 ||[[]]
uccienoBanus porodrpdexra”]]

98 |[[[®Pusnueckuit npakTHKyM 110 TeMe "MccnenoBanue criekTpa pa3spesKeHHoro 1 14.05 |[[]
aTOMapHOT0 BOJOPO/ia U U3MepeHHe nocTossHHoi Punbdepra']]

99 |[[Pusnueckuii mpakTHKYM 10 TeMe "HccneoBanne pagnoakTHBHOIO GoHa ¢ 1 15.05 ||[[]
UCIIOJIb30BaHUEM JT03UMeETpa»]]

100||[[®u3nueckuii nmpakTHKyM 1o TeMe "Habmonenus 38E31H0r0 Heba 1 16.05 ||[[1]
HEBOOPYKEHHBIM T'JIA30M € MCIIOJIb30BAHUEM KOMITLFOTEPHBIX IIPHIOKEHUH LIS
OIpeIEeNeHus TOJI0KEHNSA HeOECHBIX 00BEKTOB HA KOHKPETHYIO 1aTy: OCHOBHEIE
co3Be3ust CeBepHOro noymapust 1 sipkue 38E361" ]|

101||[[O606menre u cucTeMaTH3alus 3HaHUM.Polb (DM3MKKM ¥ aCTPOHOMHUY B 1 21.05 ||[[]




Ne Tema ypoka ‘ KosmmuectBo yacos ‘ Harta DNEeKTPOHHbBIE

w/m Bceero||KonTpomnbrbie| [Ipaktnueckune|| 13YICHAA uugpospie
paBoTHI paboTEI 00pa30BaTEIbHbIE
pecypebl

|

‘ H}IGSITCJ'II)HOCTI/I yesoBeKkal | H

102|[[[O600menre u cucTeMaTH3als 3HAaHUI. POJIb ¥ MECTO (PU3UKHU U aCTPOHOMHMH B|| 1 22.05 ||[[]
COBPEMEHHON Hay4yHOM KapTuHE Mupa|]

‘I[O6aBI/ITb CTPOKY

(OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 7 || 16 |

YYEBHO-METOINYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O IPOIIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YAEHUKA

Ousuka. 11 xknacc. Yuebuuk. ba3zoBslii u yriy6n€éHHBINA ypOBHU
¢uzuka. 10 xkmacc. YueOHUK. ba3oBblii u yriy0iaE€HHBIN ypOBHU

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

®usuka. [Toypounsie pazpadotku. 10 kinacc. ba3oBbeiii 1 YTiyOsieHHBIH ypOBHU
®usuka. [Toypounsie pazpadoTku. 11 kinacc. ba3oBsiit 1 YrinyOaeHHbIH YPOBHU
COopHuk 3a1au o gusuke. 10-11 xnaccol. bazoBelil ypoBeHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



1. )KuBast ¢pusuka: obyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.html

2.Ypoku ¢usuku ¢ ucnosnb3oBanueM Muatepuera. http://www.phizinter.chat.ru/
3.®wusuka.ru. http://www.fizika.ru/

4. ®usuka: koiuieknus onslToB. http://experiment.edu.ru/

5. ®usuka: 3JIeKTPOHHAs KOJUIEKIHs onbIToB. http://www.school.edu.ru/projects/physicexp
6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

10. http://www.myshared.ru/
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