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MNOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 1o @Qu3uke Ha YpOBHE CpeaHEro oOuero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpPEOOBAHUH K pe3ysbTaTaM OCBOECHMS
OCHOBHOM 00pa3oBaTeabHOM mporpammsl, pencraBieHHbXx B DI'OC COO, a Takxke
¢ yu€tom ¢enepanpHON pabodeil mporpamMmbl BocmuTaHus W KoHuenuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoit @enepanyu, peanu3yonX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

ITporpaMma no ¢usuke onpeaenser 00s13aTeIbHOE IPEIMETHOE COAEPIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEILHOCTh U3YUEHHUSI TEM U Pa3JieoB
yu4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcs.
ITporpamMma no ¢u3uke Aa€T NpEeACTaBICHUE O LENAX, COACp)KAHUM, OO0IIen
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIMUXCS CpEeICTBaMHU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca ¢u3MKH YriiyOJEHHOTO YpPOBHS TO3BOJISIET PEalIn30BaTh
3aJ1a4 Npo¢eCCUOHATIBHOW OPUEHTAlLlMU, HAIPABJIECHO HAa CO3/laHUE YCIOBUM I
IPOSIBJICHUS] CBOMX HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KayKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
OpraHM3anusax mnpodecCHOHATBFHOr0 00pa3oBaHUS 1O Pa3IUMYHbIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMAIIBHOCTSIM.

B nporpamme no gpusuke onpeaenstorcs mIaHupyeMble pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKM Ha YypOBHE CpeJHEero oOmero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrimyOn€HHoM  ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOW [Isl pa3pabOTKH TpeOOBaHMN K JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJjbTaTaM OOy4YarolUuXCsl, OCBOMBLIMX
porpaMMmy 1o (pu3MKe Ha ypOBHE CpeIHEro 00111ero oopazoBaHus Ha yriyOJaéHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO0/.

[TporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca GU3MKH Ha YriTyOJIEHHOM ypOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYEHUS;

cojJiep;kaHue yueobHoro npeamera « Pu3uka» Mo rogam o0yyeHusl.

[IporpaMma mo ¢u3nke HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENAMU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX PAab0YHMX POrpamMM.

ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENEH U
IOPEIOCTABISAET BO3MOXKHOCTH Ui peaIM3alUd Pa3IUYHbIX METOJUYECKHUX
HOJIXOJ0B K IpenojaBaHUI0 (U3MKUM Ha YIJIyOJEHHOM YPOBHE IpH YCJIOBHUHU
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.

dusnka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KauyecTBEe y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLIkonbHbII Kype GU3HKK — CHCTEMOOOpa3yIOMINi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEM,
dbuznyeckoit reorpaduet u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU ONpENeNuIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHH B cpepe SHEPTreTUKU, TPAHCTIOPTA, OCBOEHUSI KOCMOCa,
MOJyYEHHUs HOBBIX MaTepUajoOB C 3aJaHHBIMH CBoWcTBaMu. M3ydenue Qusmku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpA
oOyyatouierocs, B (OpMUPOBAHNE YMEHUN MPUMEHSATh HAyUYHbIH METO]I TO3HAHUS
IIPU BBIMOJHEHUU UMHU Y4E€OHBIX UCCIIEA0OBAHUIM.

B ocHOBY kypca ¢pu3nku Ha ypOBHE CpeIHETO 00IIero 00pa30BaHUsl MOJI0KEH
pPSA UIIEeH, KOTOPhIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 TOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/le]oB (PU3MKH, BKIIOYAET Kak
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUSA
(buU3HUKY C pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U HKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢buzuku yriy0a€HHOTO ypOBHS
IPEANOaraeT 3HaKOMCTBO C HIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcsi Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHWE YCTPOMCTBA, U
TE€XHOJIOTUU.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX HKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHue coJiep>kaHusi MPOTrpaMMBbl 10 (GU3HKE JOHKHO ObITh MOCTPOSHO Ha
IPUHILINAIIAX CHCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gus3uku peanusanus 3THX
IPUHLUIIOB 0a3UPyeTCsl Ha HCIOIb30BAaHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBYytolero ¢akropa ydeOHOro mnpoiecca. s yriyOnéHHOro
YPOBHS — O3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHMUYECKHE ONBITHl MPU HU3YYEHUH HOBOIO
MaTepuana, JabopatopHbie paboTel U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI



JIBa crioco0a peanu3aunu GU3NYECKOTo MpakTukyMa. B mepBom ciyyae mpakTUKyM
npoBogauTcs b0 B koHie 10 m 11 kmaccoB, mubOO MOCiEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaKIOM M3 3TUX KJaccoB. BTopoit cocob — 3To mHTErpamus padot
IpakTUKyMa B CHUCTeMY JaOOpaTOPHBIX pabOT, KOTOpble MPOBOISTCS B MPOIECCE
u3yueHus: pasznena (temsl). IIpu sTom mox paboTramMu NpakTHKyMa MOHHUMAETCS
CaMOCTOSITENIbHOE ~ UCCJIEIOBAaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOTr0, 0000IIEHHOTO BUIa O€3 MOLIAaroBO HHCTPYKIIHH.

B mporpamme mo ¢Qusuke cucremMa YYEHHYECKOTO OSKCIIEPUMEHTAa,
1a00paTOpHBIX pabOT M MpaKTHUKyMa IpeJCTaBieHa €AWHBIM INepeuyHeM. Brioop
TEMAaTUKH IS STUX BUJOB YUYEHHYECKHUX MPAKTUUYECKUX PabOT OCYLIECTBIISETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUST U OCHamleHusi kabunera ¢usuku. [Ipm sTOoM oOecmeunBaercs
OBJIJICHWE OOYYarOIIMMUCS YMEHHSIMH MPOBOJUTH TpPSMbIe U KOCBEHHBIE
U3MEpPEHUs, UCCIEOBAHUS 3aBUCHUMOCTEH (M3NYECKHX BEIUYMH M IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yaEIsSETCS PEUICHUIO paCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM Asst pacu€THBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 33/4a4U C SBHO 3aJJaHHOU
¥ HESIBHO 3aJJaHHON (PU3MYECKON MOJIENbIO, MTO3BOJIAIONINE TPUMEHSITh U3yUCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfena Kypca, TaK U HHTErpupys
IPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJaHusi Ha OOBsSCHEHUE/NMpeaCcKa3aHhe NPOTEKaHus (UINYECKUX
SIBJICHUI U MPOLECCOB B OKPYXKAOIIEH XU3HH, TpeOyrouue Bpidopa pU3NIecKoil
MOJIENIN JJISl CUTYalllu PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedboBanusmu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecrnevyeHno y4eOHOro nporuecca Kypce GU3uku yriayOaéHHOTo YpOBHS HA YPOBHE
cpenHero oémero o0pa3oBaHMSA JOKEH M3y4aThCsl B YCIOBHUSX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOO0XOIUMOE JIabopaTOpHOE
00opy0BaHKeE [T BHIIIOJHEHHS YKa3aHHBIX B IPOrpamMMe 1o (pU3NKe yueHUUECKUX
OTIBITOB, JIAOOPATOPHBIX PAabOT U pabOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
obopynoBaHue.

JlemoHCcTpaniMoHHOE  000pyJIoBaHHe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIUIIOM MHHAMAJIBHOM JTOCTAaTOYHOCTH U  OOECIEeYMBACT IMOCTAHOBKY
NEePEUYNCICHHBIX B IporpamMme MO (U3MKe KIIOUEBBIX JAEMOHCTpAalMid Ui
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OMIUPUYECKUX U
(GyHIaAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JIaGopaTopHoe oOOpyJqOBaHHE U YYEHHYECKHX MPAKTUYECKHX padoT
dopmupyeTcss B BUJE TEeMAaTUYECKUX KOMIUIEKTOB M OOecleunBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOyd4aromuxcs. TemMaTHYecKue KOMIUIEKTHI
71a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM



UCIOJIb30BaHUN AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JT1a00paTOPUH.

OCHOBHBIMU LENISIMU U3y4eHHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

(¢opMupOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arolmMxcsi K HayyHOMY
U3YYEHHUIO TPUPOJBI, paA3BUTHE MX HUHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHUs U (popMHupoBaHHE
UCCJIEJ0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAaK PE3yJibTaTa U3Y4YEHHs] OCHOB
CTpOEHMS MaTepuu U (PyHAaAMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMHupOBaHUE YMEHHUI OOBSCHATH SIBICHUS C UCTIOJIBb30BaHUEM (DU3UIECKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUH O POIM (PU3MKK AJI1 Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEICTaBICHMM O  BO3MOXHBIX  cdepax  Oymymieit
npo(hecCHOHANBHON JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOW, TOArOTOBKA K
nanbHeneMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHne 3TUX Lened 00ecreunBaeTCsl peuleHueM CIEAYIOUIMX 33]ad B
poLecce U3yYeHHs Kypca GU3UKU Ha YPOBHE CPEHETO 00111ero 00pa3oBaHus:

npuoOpeTeHUue CUCTEMBbl 3HAHUM 00 O0mMX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpWsX,  BKIIOYas  MEXaHUKy,  MOJEKYJSpHYI0O  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUSA IJIs1 OOBSICHEHUS
(u3nyYeCKuX SIBICHUH B MPUPOAE M JUIsl NPUHATUS MPAKTUUYECKUX DPEIIECHUN B
MMOBCEHEBHOM JKH3HU;

OCBOEHHE CITOCOOOB PELICHHS Pa3IMYHBIX 33124 C SIBHO 33JJaHHON (PU3NYECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMeBalOIIMX CAMOCTOATEIBHOE CO3JaHue (QU3NYecKou
MOJI€JM, aJeKBATHOM YCJIOBMSIM 3aJaud, B TOM 4YHUCIE 3aJady WHXXEHEPHOTO
XapakTepa;

NOHMMaHHWE (UBNYECKUX OCHOB U TPUHLHUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBENCHUSA
(u3nYeCKUX OSKCIEPUMEHTOB, aHajau3a M MHTEepIpeTrauud uHpoOpMaluu,
oTpezieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

CO3JJaHHME YCJIOBUU Il PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOH 1€ATEIbHOCTH;

pa3BUTHE HUHTEpeca K cepaM NMpoPecCHOHANBHON AeATEIbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.



B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrnyOnéHHBI YpPOBEHD
u3ydeHus yuyeOHoro mpeamera «®dusmka» Ha YpPOBHE CpEOHEro OOIIero
oOpa3oBaHusi BbBIOMpaeTCd OOYYAIOIIMMHUCA, IUIAHUPYIOIIMMU MPOJOJHKEHHE
00pa3oBaHMs MO CHEUUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue puzuxu (yriayOnéHHBIA ypOBEHB) HA YPOBHE CPEIHETO 0O0IIIero
obpazoBanus otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEAEIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



COJAEPXAHME OBYUYEHUA
10 KITACC

Paznen 1. HayuHnbiii MeTOA NO3HAHUSA PUPOBI.

®duszrka — pyHnaMeHTalbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEI0BAHUS (PUBUUECKUX SIBJICHUU.

DKCHEpUMEHT M TEOpHsl B Mpollecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoOb1  m3Mepennsi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (usmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NIECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
a0COTIOTHO TBEPIOE TEIIO, UACATbHAS KUIAKOCTh, UACATHHBIN a3, TOUCYHBIN 3aPsI).
['unore3a. ®u3nUecKkuil 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTH. Dusndeckas Teopus.

Pons u Mecro ¢uzuku B (HOPMUPOBAHHM COBPEMEHHOW HAYYHOM KapTHUHBI
MUpa, B MPAKTUIECKOUN NEITEITHHOCTH JTIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3mepenue cuiibl TOKAa M HAMPSHKEHUS B IIEMU MOCTOSIHHOTO TOKA MpU TOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKkoMCTBO C HudpoBor jabopatopuedt no gusuke. [Ipumepsl u3MepeHus
(U3UYECKUX BEIIMYWH TIPH IIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe ABukKeHUE. OTHOCUTENIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepwalbHONW TOYKH, €r0 TPOSKIIMHM Ha OCH CHCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MaTEepUAIbHOW TOYKHM, WX MPOEKIIMA HAa OCHU CHCTEMBl KOOPJHMHAT.
CrnoxeHue nepeMeleHui U CI0XKEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBH)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IMyTH MAaTepUabHON TOYKUA OT BPEMEHHU U HX
rpaduKH.

CBoOomHOe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Ttena,
OpOIIEHHOTO TOJA YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPIWHAT, CKOPOCTH W
YCKOPEHHSI MaTEpUAIbHON TOUKH OT BPEMEHU U UX IPAPUKH.



KpuBonuneniHoe  nBuxkeHue. JIBMOKEHME  MATEpUAIBHOM  TOYKH 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHAas CKOpocTh. llepwon m yacTtoTa oOpaiieHus.
[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KAacaTeJbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBUYKEHUE CHAPSI0B, IEMHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAaun, CKOPOCTHBIE
JTUQTHL.

Jlemoncmpayuu.

Mogenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTePUCTHK
JBH>KECHUS.

Crioco0OblI uccie0BaHusl IBUKEHUI.

WnrocTpanys npeaenbHoro nepexoia i N3BMEpEHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmronenue nBvkeHus Tena, OpOIIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

HanpasneHnue ckopocTu Npu ABUKEHUH IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOl CKOPOCTH B PELYKTOPE.

CpaBHeHuUE IyTEN, TPAEKTOPUIM, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO XKE TeNa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3yueHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH)KECHUU.

WU3mepenne  ycKOpeHUss  CBOOOJHOTO  TaACHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTopum).

N3ydenue nBuxeHus Teia, OpoieHHOro ropu3onTaibHo. [IpoBepka runoTessl
0 NpSMOM MNPONOPLHUOHATBHOM 3aBHCHMOCTH MEXJY MAAJIBHOCTBIO TOJETA U
HayaJbHOM CKOPOCTHIO TEJIA.

N3yueHne IBHXKEHUS Tella MO OKPYXHOCTH C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Meproia oOpalieHus KOHU4eCKOro MasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH HbrotoHa. MueprumaneHble cuctemsl oTcyéra. [IpmHImn
oTHocuTenpHOCTH ['anunes. HenHepuuanpHble cUCTEMbl OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cynieprio3uiuy CHIL.

Bropoiu 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUSA. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IIJIAHETHI U OT reorpaduieckoi MHUpOThl. J[BUKeHHE HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kenuepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHMSI ITOKOSI.
Koaddunuent tpenns. Cuna CONpOTUBIICHUS NPU IBUKEHUH TEJa B KUIKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHSI.

HMasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOAIIUITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpauyuu.

Habmronenne nBrXeHHs TEN B MHEPLHMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACICTBYIOIIEH MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEACHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIMX B PE3YyJIbTaTe B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IIOKOSI, KAYEHHSI U CKOJIBIKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

W3mepenne paBHOACHCTBYIOUIEH CHJI NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka Io
HAKJIOHHOM INIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne koddduiiieHTa TpeHus MO BEJIMYMHE YIJI0BOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 ULIMEHTOM TpEHHUSI.

W3ydeHne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpaliaTteabHOE JBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. [lnedo cuibl.
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYHNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, pel€TyaTbie KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnenoBanre yCIIOBHMI paBHOBECHS TBEPAOTO TeNld, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITENHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIMAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbec MaTepranbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa O IBUKEHNUHU LIEHTPA Macc.

NMnynbe CUITbI M UBMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlynbca MaTepuanbHOMl Touku. [IpencraBieHne o COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TmiepemernieHun. [ padudaeckoe
npeacTaBieHne padboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUN MATEPUAIBHON TOYKH.



[loTeHUHAIBHBIE W HENMOTCHUUANbHBIE CUJIbl. lloTeHIUManbHas >SHEPTUs.
[ToreHuuanbHass sHEprust ynpyro AeQopMUpOBaHHONU MpyXHUHBL. [loTeHIManbHas
SHEprus Tejla B OJHOPOJIHOM IPaBUTALMOHHOM I0Jie. [loTeHImanpHas 3Heprus Tena
B TPAaBUTAILMOHHOM TII0JI€ OJHOPOAHOrO Iapa (BHyTpU MU BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBLHBIX CHJI C U3MEHEHNEM MEXaHUYECKON SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKOI IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACadbHOM >KUAKOCTU KAaK CIEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHn4eckrue yCTpOMCTBA M TEXHOJIOTMUYECKHE MPOLECCHI: JBUKEHHUE PAKET,
BOJOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

V3MeHeHue 2HepTuu Tea MPU COBEPIICHUN PaOOTHI.

B3anmHble npeBpalieHuss KUHETUYECKOM W ITOTEHUMAJIbHOM JYHEPrUMl IIpHU
JNEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKMuUKym.

N3mepeHne nMmyJiibea Telia o TOPMO3HOMY MYTH.

N3mepeHue Cuiibl TATH, CKOPOCTH MOJIENH SJIEKTPOMOOUIIS X MOIIIHOCTHU CHJIbL
TATH.

CpaBHeHHE U3MEHEHUSI UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aWMOICMCTBUU.

N3mepeHrne KHHETUYECKON SHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIIMAILHON YHEPTUU MPYKUHBI ¢ PabOTOM CHUJIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CHJIBI TPEHHUS TPH JABWKECHUH TeJa MO HAKIOHHOMN
IJIOCKOCTH.

Paznen 3. MoJgekyJasipaasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckod Tteopun (MKT), ux
onbITHOE 00ocHOBaHMeE. [[uddy3us. bpoyHoBckoe aBumxeHue. XapakTep IBUKEHUS
Y B3aWMOJICHCTBUS YaCTHIl BEUIECTBA. MoOJenu CTPOEHUs Tra3oB, XKUAKOCTEU WU
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekya (atoMoB). KonnuectBo BemectBa. [loctosnnas ABorapo.



TennoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ usmepenus. lllkana
temneparyp Llenscust.

Mogenbs naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH: YACTULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJECHUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [anpToHa. M3ompoiiecchl B
UJCATPHOM Ta3e C IMIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsA3pb  MEXIy JIaBJICHHUEM H  CpPEIHEM  KUHETHUYECKOW  DHeprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJl HJIE€AIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COTIFOTHOM TeMIIEpaTypbl TEPMOIMHAMUYECKONW CUCTEMBI CO CpeHE
KMHETUYECKOU dHEPTUel MOCTYNaTEIbHOrO TEIIOBOTO IBUKEHHUS €€ YaCTUL.

TexHuyeckue YCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTydeHne HaHOMATEPHUAJIOB.

Hemoncmpauyuu.

Mopenu 1BUKEHUS YaCTULl BEIIECTBA.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddysus KUIKOCTEH.

Mogens onsita IllTepHa.

[IpuTsyKkeHNE MOJIEKYIL.

Mopeny KpucTauInuyeCKuX pEelETOK.

HabGmronenue u rcciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnepoBanne mpormecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS MPU
TeII000MEeHE MEXKy TOpsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpMUUYECKOrO Tpolecca (PEKOMEHJOBAHO HCIOJIb30BAHUE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoswvie mauiunbi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMeTpshl. [lapamerpsl
TEPMOJMHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAUECHUS BEJINYMH, ONTMCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoauHaMuku. (CamMonpoM3BOJIbHAs — peJlaKCalus
TEPMOJINHAMUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.



Mogenpy wnaeasbHOrO ra3a B TEPMOJAMHAMUKE — CHCTEMA YPaBHEHMM:
ypaBHeHue MenaeneeBa—KianepoHna U BbIpaXEHHUE Il BHYTPEHHEHU DHEPIUM.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kasd KOHLEHTPALMs YaCTHIL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPTrUd OJHOATOMHOIO HJIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemenrtapHas paboTta B TepMOAMHAMUKe. Berunciaenue paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Teronepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKOM  cucTeMbl 0e3  coBepiieHus pabotel.  KonBekuus,
TEILUIONIPOBOAHOCTD, U3Iy4YECHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
toruBa. Pacu€r kommuecTtBa TEmIOTHI mnpu Temonepenaye. Illonsarue 00
annabaTHOM TIporecce.

[lepBbIli 3aKOH TEPMOAVMHAMUKHU. BHyTpeHHsAs1 Heprus. KoinuecTBo TertoTsl
U paboTa Kak Mepbl W3MEHEHHMsS BHYTPEHHEW HHEPrUH TEePMOJUHAMHUYECKON
CHUCTEMBI.

BTopoii 3ak0H TEpMOIMHAMUKH 151 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOAUT €AUHCTBEHHAS
annabara. AGCOIIOTHASI TEMIIEpaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY J1J11 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OoT 0oJiee XOJ0AHOrO Tena K 0ojee HarpeToMy 06€3 KOMITeHCaluu
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunnumne! nevictus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACTEKThI MCIIOJIb30BaHUs TEIJIOBBIX ABUraresnei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBI.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: XOJIOAUIIBHUK,
KOHAMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIM JBUTATeNW, MapoBas TypOHHA,
NOJIy4YEHUE CBEPXHU3KUX TEMIEPATYp, YTHIA3ALUUSA «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHUIIM3alUs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BbIPAOOTKU «TETUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauuu.

W3MeHeHne TemnepaTypsl PH a1uadaTHYeCKOM PaCIIMPEHUH.

Bo3nymHoe orauso.

CpaBHEHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHMS] BHYTPEHHEW SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.



KomrmbrotepHbie MO TENIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKYM.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccenenoBanue npoiecca OCTbIBaHUS BEIECTBA.

HccnenoBanue annabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPTUHU MEXKMOJIEKYJSIPHOTO B3aUMOAEUCTBUS U
TEMIIEPATYyPbl KUTICHUS KUJIKOCTEN.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y gefbHas TeroTa
napooOpa3zoBaHusl.

Hacpimiennsle u  HeHachllleHHbIE napel. KadecTBeHHass 3aBHCUMOCTh
IJIOTHOCTH Y IABJICHHS HACBIIEHHOIO Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUSI OT JABJICHUS B
HKUJKOCTH.

BraxxnocTth Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucrammueckue n amopubie Tena. AHU30TPOIUSL CBOMCTB
kpuctaioB. [lmaBneHne w Kpucraumsanus. YelbHas TEIUIOTA IUIABJICHHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciMpeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacIIUpEeHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpTUU B (Pa30BbIX MEPEX0aX.

YpaBHeHue TerioBoro OanaHca.

[ToBepxnocTHOE HaTsHKeHHE. KO3 (GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipusie siBnenus. J(aBineHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyiia Jlaraca.

TexHn4eckrue yCTpOWCTBA UM TEXHOJIOTHUYECKHE MPOLECCHL:  KUIKHE
KPUCTaJUJIbl, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TernnoBoe pacmpeHue.

CBOIICTBa HACBHILLICHHBIX TAPOB.

Kunienune. Kunenue npu noHM>XKEHHOM TABJICHHM.

N3mMepenune Cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OMnbITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipasie aBiIeHUs.

Moaenu HEHbIOTOHOBCKOM JKUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAININYECKOTO BEILIECTBA.

Bune! nedopmanuii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
MTOMEILEHUH.

N3mepenne ko3 duiimenTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

HccnenoBanue 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasna oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noe.

OnexTpuzanus Teal U €€ MpOsIBICHUS. OJEeKTpuueckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, NHMAJIEKTPUKH U  MHOJYIPOBOIAHUKH.
DJIeMEHTaPHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsia.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsasl. 3akoH KynoHa.

OnekTtpuueckoe nose. Ero neiictere Ha 3JIEKTPUUYECKUE 3aPSIbl.

Hanpsok€aHocTh  anekTpudeckoro  moss.  [IpoOuwiit  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUUECKOTO MoJs. OQHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOIO IMOJds. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloteHnumanbHass >HeEprust 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mosist. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk H
HEOTHOPOJTHOTO).

[IpyHIMT CyNIEpO3ULNN dJIEKTPUUECKUX TOJIEN.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
pPaBHOMEPHO 3apsKEHHOTO Mo 00BbEMy 1miapa. [lone paBHOMEpHO 3apsKEHHOM
OeckOoHEeUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH ATUX TOJEH U
HKBUITOTEHLIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKM B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPsI0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM oJe. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOe coenrHeHre KoHaeHcaTopoB. [locnenoBarenbHOe COEIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTATHUUECKAasl 3allliTa, 3a3eMJICHHE DJICKTPOTPHUOOPOB,
KOHJIEHCATOpHkI, renepaTop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS BJICKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX IJIACTHH.

Mopenb snekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

Y CTpOUCTBO U IEVCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONaan
MJIACTHH, PACCTOSIHUSI MEXAY HUMU U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsIKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCAaTOpa YepE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKMUKym.

OneHka cujl B3auMOJIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallleHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
W3JIyYEHHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEeHUs ) npu
MOCJIEA0BATEILHOM COEAUHEHUH KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUUYECKOro Toka. MCTOuHHMKHK
toka. Hammpsokenue U u D/1C &.

3akoH OMa U1l y4acTKa LEMu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3AaBUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
MPOBOJAHUKA OT €ro JJIWHbI M IUIOIMIAJM MONEPEYHOrO CEUYEeHHs. Y IeJIbHOE
COINPOTHUBJICHUE BEIIECTRA.

[locnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuét pa3BeTBnéHHBIX dekTpuueckux memnei. [IpaBuna Kupxroda.

Pabora snexkrpuueckoro Toka. 3akoH J[xoyns—JIenma.



MoUHOCTh 3EKTPUUYECKOro Toka. TemoBass MOIIHOCTh, BblaelisemMas Ha
pe3ucTope.

O/JIC v BHyTpeHHEE CONPOTUBICHUE UCTOUYHHKA TOKA. 3akoH OMa 7151 OJTHOM
(3aMKHYTOM) dJeKTpuyeckod 1enu. MomHocTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUH.

Jlemoncmpayuu.

W3mepenne cuiibl TOKAa U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsKEHUs I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUOAA.

3aBUCUMOCTh COIPOTUBIICHUS] UUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAM TOTIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJICHUS MPU TOCTOSIHHOM
HaIpPsHKEHUH.

[Tpsimoe n3mepenne DJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO SJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Crioco0Obl coenMHEHUs1 UCTOYHUKOB Toka, DJ]C OaTapeil.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXIY MTOJFOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEIIAaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKa OT HAINpsDKEHHUS Uil JIaMITbI
HaKaJIUBaHMUSI.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPA).

N3mepenne DJIC u BHYTPEHHETO COMPOTUBIICHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajbBaHUYECKOrO 3JEMEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXIY MTOJFOCAMU UCTOYHHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHHKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DNeKTpuyecKkass MPOBOJUMOCTh  PA3IMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTH COINPOTHUBIICHUS METAJIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYeCKUuid TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.



[TonynpoBOIHUKH. CobOctBenHast U IIpUMECHAsl  NPOBOJMMOCTD
noJynpoBoAHUKOB. CBoMcTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTpoin3. 3akoHbl Dapanes i dIEKTpoaU3a.

ONeKTpu4ecKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENIbHBIN
paspsan. Paznuyneie TMIIBI CAMOCTOATENBHOTO pa3pana. Monnus. I1nasma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHWE: Tra3opaspsiaHble
JaMIibl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (HOTOAUO, CBETONO/, TAIbBAaHUKA, papUHUPOBAHUE ME/IH, BBITUIABKA
AIFOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpauyuu.

3aBUCUMOCTb CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HabGmronenue snektposnnsa.

W3mepenne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYECKNH PAKTHKYM.

Crioco0b1 m3MepeHust PU3NIECKUX BETMYHUH C UCTIOIB30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTENBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHHM, MCCIECNOBAHUM  3aBUCHUMOCTEMN
busznyecKkux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 padorT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3felnax «YUYEHUYECKHMM  OKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIe CBSA3H.

Nzyuenue kypca ¢pusuku yray0iaéHHoro ypoBHs B 10 kiacce ocyiecTBisercs
C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBA3EH C KypCaMM MaTE€MaTHKH,
OHOJOTHU, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, HAYYHBIM (akT, rumnore3a, (U3MYecKas BEJIMYMHA, 3aKOH,



Teopus, HAOIIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, HW3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPHOOPHI, ITUBpoBas JadbopaTopusi.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIUS,
napa6oza, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MPOEKIMH HAa OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYXKalolleh Cpenbl,
yTHIn3anus OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJYyYEeHUE HaHOMAaTepHUasioB, TEIJIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILUIbI, SJEKTPUUECKHUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJUTHYECKAss  AMCCOLMAIlMs, TalbBaHWKA, d3JEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), UCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET M ApPYTue), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpUOOpPOB,
ra3opaspsiIHble JaMIIbI, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekTpoanHamMuka.

Tema 4. Mazhnummnoe noae.

B3anmopneiicTBUe TNOCTOSIHHBIX MarHUTOB W NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuunu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHOM MHIIYKIWH.

MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cunbl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JMaMarHeTHKU.



TexHuueckue YCTPOﬁCTBa N  TCXHOJOIMYCCKUC TIPOLECCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM  MAarHATHOTO  MOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHUTHOW UHIYKIIUU TIOJIS JJIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaGmronenue aBuxeHus mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENCTBUS ANEKTPOUZMEPUTENBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne neCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl AMriepa.

N3yueHne 3aBUCUMOCTU CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUSI CUIIbl AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHayKiuuu. OJIC uHAyKuMM. 3aKOH JJieKTpoMarHuTHOW wuHaykuuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCH: MHAYKIHMOHHAS
Meyb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HabGnrogenue siBJaeHUs 3JI€KTPOMAarHUTHON MHTYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenue HAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOMHAYKIIAH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOAHBIE KOJICOAHNUS.

["apMonunyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW »Hepruu). BoiBoa
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 WX SHEPTeTHYECKOTO U
KMHEMAaTUY€CKOTO OMUCAHMUS.

AmMmutyaa u ¢asza kosebanui. CBsi3b aMIUIMTYIbl KoJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora komeOanuii. I[lepmom Mambix CBOOOTHBIX KOJI€OAHUN
MaTeMaTUYeCKoro MasTHHKA. llepnos cBOOOAHBIX KONEOaHW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHy)keHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Halmronenue He3aBHCHMOCTH TIEpHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTATY/IbI.

HccnenoBanue 3aTyXarwmux KoaeOaHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWi Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBPHON MOACIN MPYKUHHOTO MAasSTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanuie BIHY X ACHHBIX KOJIEOaHUIA.

Hab6mnronenue pes3onanca.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



W3mepenue mnepuoaa CBOOOIHBIX KOJEOAHUN HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJIeOaHU Ha yIIPYTroM MOABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMINX KOJIEOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanpHoM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMITUTY/bI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMs SHEPTUU B HI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYyX1I€HHBIE
3JIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbI TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEICTBYIOIEE 3HAUYECHHWE CHJIBI TOKAa W HAMNpsHKEHUS MPH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NIM CHUHYCOHJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOiIeHHE
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJeKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS YJIEKTPOIHEPTHH B [IOBCEIHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, TUHUH JJIEKTPOIIEpeaay.

Jlemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopaeinp 31eKTPOMarHuTHOrO reHepaTopa.

BrinyxeHHbIE CHHYCOUIATbHBIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOpPA, KATyLIKH
VWHIYKTUBHOCTH M KOHAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUT ACUCTBUS TpaHChOpMaTOpa.



Monenps TMHUA 2IEKTPOIIEPEIAYH.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

Habmonenune 35eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbLE GOJIHbI.

MexaHnueckre BOJIHBI, YCIOBHS HUX pacnpocTpaHeHusd. llonmepeunsie u
NpONOJbHBIE BOJHBL. llepuon, cKOpocTh pacnpoCTpaHEHHsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaX€HHE, NpeJoMiieHHe, UHTepdepeHius u
nudpaKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

ONEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanysi BEKTOPOB B JIEKTPOMAarHMTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiny MEXaHUIECKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGmronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTON KoJeOaHuH.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHUE,
noJisipu3anus, 1uPpakus, THTepPepeHIus.

Oo6napyxeHue nHGHPaAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUCHHI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



M3yueHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoenne nzoOpakeHuil B
iockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cToSHCTBO 4aCTOThI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPH MEPEXO0AE MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. Jucnepcust cseta. CrnokHBII cocTaB 0eloro cBeTa.
IIBserT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroya MojaHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniye 1 paccenBaroniye JUH3bL. ToHKas JT1uH3a. DOKYCHOE pacCTOSIHHUE
¥ ONTHYECKasl Cujia TOHKOW JMH3BI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOU
chepuyeckoil JMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOrO IOKa3aTels
MPEJIOMIICHHUS.

dopmysia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWEAUIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoi ocu. IlocTpoeHne wu300pakKeHMI TOUKHM W OTpe3ka NpsSIMON B
coOMpaloIIKX U pacCeUBaIOUIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPHUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBusi HaOMONEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. lIpumepsl Kknaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroanmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



Hccnenoanue npeaomMieHus CBETa.

HaGmronenue mosiHOro BHYTpEHHETO OTpaxeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEPE3 IJIOCKOMApalIeNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKOMNa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenne nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Ha6monenue nudpakiinoHHOTO CIIeKTpa.

HabGmronenue nucnepcun cBera.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKMUKYM.

N3mepenure nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOr0 pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Toy4ueHune n300paXkeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CHCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIInN U MOISIpU3aIuu CBETA.

N3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepPEpEeHITNH JIA3EPHOTO U3IIYYCHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

HabGmrogenue u uccnenoBanue AUGPaKMOHHOTO CIEKTpa.

HN3mepeHnne IirHbl CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHUs CBETOMMOAA TIPH MOMOIIU IU(PaKITMOHHON
PELIETKU.

Pasznen 6. OcHOBBI crIeIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

[ 'paHuIBbl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKHU. [locTynaTel criennanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  wmHTepBal.  [IpeoOpa3oBanus  Jlopenna.
VYcnoue npuurHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpAIIEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUILBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: CIHYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHndeckuii SKCIIEpUMEHT, JT1ab0paTOpHBIE PaOOTHI, MPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSAXKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TerioBoe HU3IydeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHuss Buna. ['mnores3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxkaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousHoBbI€ cBOMCcTBA yacTul. BosHbl ne bponna. /Inuna Bonnsl ae bpoia u
pasMepbl O0JacTH JIOKIM3AIUU JBWXKYIIEWCS dacTuibl. KopmycKyispHO-
BOJIHOBOM Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpPEneNEHHOCTEH
["eitzenoOepra.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS — MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauop.

Conneynas Oatapes.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHus artoMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHne GOTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHSI SHEPTUU HA JIPYTOH.



Buasl criektpoB. CnekTp ypoBHEN 3HEPIrUU aToMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN

aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopuenb onsita Pesepdopra.

Habmonenne nuHedyaTbIx ClIeKTPOB.

YCTpONCTBO U NECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Onpenenenue QJIMHBI BOJHBI JA3€PHOTO U3TyUYECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hal6mronenue nuaeitdyaToro crnekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA M U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucao sapa. M30Tonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyuyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B IMPHUPOIE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHue pagvMOakKTHBHOCTH HA YKUBBIE
oprauu3msbl. EctecTBeHHbIi QoH nznyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepusie peakuuu. JleneHue u cuHTes saep. AnepHbie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAECPHOTO CHHTE3a. OKOJOTHMYECKUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTUL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICHTOHBI.
[IpencraBnenne o CtanaapTHOM Moaenu. KBapk-ritooHHas MOAENb aIpOHOB.

®dusznka 3a npenenamu CranaaptHol Mozaenu. T€MHas MaTepus U TEMHas
DHEPIusl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, KaMmepa
BuubcoHa, sinepHblil peakTop, TEpMOSIIEPHBINA peakTop, aToMHasi 00M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.



Otanbl pa3BuTHs actpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUSI.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3IbI, TUTAHETHI, WX BUIANMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEKTpaJIbHBIA KIacc —
CBETUMOCTbY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHHue
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoyiHLIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sapax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3NMydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpeiesieHUs MOJ0KEeHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MoJiymiapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco0b1 m3MepeHust PU3NIECKUX BETMYHUH C UCTIOIB30BAHUEM aHAJIOTOBBIX U
TU(POBBIX M3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BETUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKUX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEpPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maomee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepKaHus pa3AesoB Kypca «MexaHuKay,
«MonekymspHas Gu3MKa 1 TEPMOJAMHAMUKAY, « INEKTpoAuHaMuKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPHUM OTHOCUTENBbHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPODUZUKI.

Ponb ¢u3uku u acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
COLIMATILHOW M 3TUYECKON cepax MesTEIbHOCTH YeIOBEKa, POJib U MECTO (PU3HUKH U
ACTPOHOMHHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OIHUCATEIIBbHOW,
CHUCTEMATU3HUPYIOIICH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (PyHKIUMH
bu3nyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMUPOBAHUU MPEICTABICHUN
0 ¢uU3MYECKON KapTUHE MUpPa, MECTO (PU3UUYECKOW KApTHUHBI MHUpA B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H.

N3yuenue xkypca pusuku yriayoaéHnoro ypoBHs B 11 kiacce ocyniecTBisieTcs
C YYETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBS3€H C KypCcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: pelieHWE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPAHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEYTrOJIbLHUKOB,
onpe/ereHre MIONIaaAH MITOCKUX GUryp U 00bEMa Tell.

Buonozus: >nextpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBW)KCHUS B JKUBOW TNPHUPOAE, OKOJOTMYECKHE PHUCKA MNPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAWOWIEH  Cpenpl,
yIbTPa3BYKOBasg JOUArHOCTUKA B MEJIWIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTATNINYECKON PEIIETKU, CIIEKTPATbHBINA aHAIN3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KUM MAarHUTHBIX  PYI,
dboTochEMKa 3eMHOM MMOBEPXHOCTHU, cericmorpad.

Texnonocusn: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
3NIEKTpOJIBUTATENb SIKOOH, reHepaTrop MEepeMEeHHOro TOKa, MHAYKUHWOHHAs Medb,
JIMHUAU 3JIEKTpoIepeaay, dJIEKTPOABUraTelb, paaap, paAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJHEYHasi OaTapesi, CITyTHUKOBbBIE
NPUEMHMKH, JI€PHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBbTATBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mnpeaMera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00Yy4aronIuXcsi pyKOBOJCTBOBATHCA
chOopMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCcTBa, PACIIMPEHUE KU3HEHHOIO
ONBITAa U ONBITA JEATEIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HAIPaBICHUN
BOCHIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTH TPAKTAHCKOHN MOZUIIUN O0YUAOIIETOCS KaK aKTHBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKMCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIEYEIOBEUYECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEPECAX IPAKIAHCKOTO
oOlrecTsa, y4yacTBOBaTbh B CaMOYINpaBICHMM B 00pa3oBaTelibHON
OpraHM3allly;

e YMEHHME B3aWMMOJEHCTBOBATH C  COLMAIbHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IpaXXIaHCKOMN UJECHTUYHOCTH,
MaTPUOTU3MA;

e IEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e 0OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpPEC K pa3uuHbIM chepam npodecCUOHATBHON ACSITENbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3NKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIM
BbIOOp Oynymiedt mpodeccuu M peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO00pa30BaHuUIO B 001acTH
($u3MKKN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpPYXAIOLIEH cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmNbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O IO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh B TIPOIECCE
U3YYCeHUS (PU3MKH OCYIIECTBISATh NPOEKTHYI0 W HCCIIEIOBATEIBCKYIO
JeSITEIbHOCTh MHUBUIyabHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue AeicTBHA:

CaMOCTOSITeNIbHO ~ (OPMYyJIHpOBaTh M aKTyaJlU3UpoOBaTh MpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LUENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM UM NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYecKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUSI MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOIINXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHI 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUSA:

BJIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAMHU
(bu3nYeCKO HAYKH;



BIAJCTh  HaBBIKAMU  Y4COHO-MCCIEAOBATEIIbCKOM W MPOEKTHOMN
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOWCKY METOJOB pelieHuss 3amad  (U3HIEeCKOro
COJIepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

BJIAQ/ICTh BUAAMH JACSITEILHOCTH TIO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUH YYEOHBIX MPOEKTOB B 0OJIACTH
busuKwy;

BBISIBJISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M W aKTyaJlW3WpOBaTh 3a/auy,
BBIJIBUTATh THUMOTE3y €€ pelIeHus, HaxOguTh apryMEHThl IJiA
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHNS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHUYECKH OIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKY;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATh PUOOPETEHHBIHN OIIBIT,
yMETh TIEPEHOCUTh 3HaHHWS MO0 (HU3MKE B MPAKTUYECKYIHO O0OJIacTh
KU3ZHEICATCILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMH NOJy4eHUs! UHPOopMalnu (U3NIECKOTO COACPKAHUS U3
MCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITENBHO OCYIIECTBIIATh IIOMCK,
aHaJIM3, CUCTEMATHU3alMI0 U HHTEpPHpeTalnio UHPOPMALMHU Pa3IUYHBIX
BUJIOB U (hOPM TIPEJCTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIlMOHHBIX
TEXHOJIOTM B  pPEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJo/leHneM TpeOOBaHUN AIPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCcOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHBIX (hopmarax c
y4€TOM Ha3zHaueHus UHGOpPMAIMM M UEJIeBOM ayAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3aI1H.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eiCTBHUA:



OCYIIECTBIISATh OOILIEHWE HAa YypokKax (U3UKK U BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CHUTyalldd © CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

MOHMMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHMBUAYAIbHOU
paboThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

OPUHUMATh UEIM COBMECTHOW JEATEIbHOCTH, OPraHHU30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
NEeUCTBUH, pacrpeaessaTh POIU ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJAOTO y4aCTHHMKA KOMaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HIEU C MO3WLHUHA HOBU3HBI,
OPHUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATH IO3HABATEIbHYIO JEATENBHOCTh B 001aCTH
(U3KUKN U aCTPOHOMUH, BBISABIIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PEIIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IUIaH BBIIOJHEHUS MPAKTUYECKOW PabOThl C y4ETOM HMMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacimupsTh paMKi y4eOHOTro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHH;
JienaTth OCO3HAaHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, Opath Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIAUIMH B 00JacTU
($U3MKHN, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEIJIEKT:

AaBaTb OLICHKY HOBBIM CUTYallUAM, BHOCUTL KOPPEKTHUBBI B ACATCIbHOCTD,
OLCHUBATDb COOTBCTCTBHUC PC3YJILTATOB LICIISIM,



BIAJCTh HABBIKAMU TI03HABATEILHONW pedIeKCMr Kak OCO3HaHUS
COBEPIIAEMBIX JEHCTBUU U MBICIUTENBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHUM;

HCIIOJIB30BaTh MPUEMBI pePIICKCUH ISl OIEHKU CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HX
CHIDKCHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aHAJIU3E PE3YyJbTaTOB
JIESATCIBHOCTH;

MPUHUMATh ce0s1, MOHUMAasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M ApPryMEHTHI JPYIMX MpPU AHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH,

MpU3HABaTh CBOE MPaBO M MPABO JAPYTUX HA OMIUOKH.

B mporecce MOCTHKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI 10
buszuke I ypOBHA CpeaHero oOmiero oOpa3oBaHHs Y  OO0y4Yaromuxcs

COBEPILICHCTBYETCS OYMOIMOHAIBHBIH UHTEJUIEKT, IPEIOIararoIInui
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHUS,  BKIIOYAMOMIET0  CIOCOOHOCTh  TOHMMAaTh  CBOE

HIMOIMOHAIBHOE COCTOSIHUE, BUJETh HANPABJICHUS PAa3BUTUS COOCTBEHHOM
IMOLIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B ce0e€;

caMOpEeryJIMpOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IMOBEJIEHHE, CIIOCOOHOCTh aqalTHPOBATHC K
AMOIMOHAIBHBIM M3MEHEHUSM U TPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOLIEH CTpeMIIEHUE K JOCTUKECHHIO LIEIH
U yCIleXy, OITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JE€WCTBOBAThH, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh  AMOIIMOHAIBHOE
COCTOSHUE [JPYTHX, YYHUTBIBaTh €ro MpU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMATIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C APYTUMH JIIOJbMH, 3a00THTHCS, MPOSBIATH HHTEpPEC U
pazpemarb KOHIUKTBHI.

[MTPEJAMETHBIE PE3VJIbTATBI

K xon1iy oOyuenus B 10 knacce npeiIMETHbIE PE3YJIbTAThl HA YTIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIMXCSI YMEHUM:



MOHUMATh pPOJb (U3UKH B OKOHOMHYECKOW, TEXHOJOTUYECKOH,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YeJI0BeKa, PoJib U MECTO (DU3UKU B COBPEMEHHOW HAYYHOW KapTHHE MHUPA,
3HAYEHUE ONMCATEIBHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOU WU
MPOTHOCTUYECKON  (QyHKIMNA  (PUBHMYECKOW TEOpUH —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJib (PU3MUECKON TEOpPHH B
(dbopMUPOBaHNY TIPEJICTABICHUI O PU3NUECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIETEeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMANbHAs cUCTEeMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuaabHas TOYKa, paBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE IaJICHUE,
abcomoTHO ympyras aedopmanusi, aOCONIOTHO ympyroe M abCOIIOTHO
HEYyIIPyroe CTOJIKHOBEHMS, MOJEIN Tra3a, XKUIAKOCTM W TBEPIOIO
(KpHUCTaJUIMYECKOTr0) TeJa, UACAJIbHBIN a3, TOUEUHBIN 3apsil, OJHOPOJHOE
IIEKTPUYECKOE T0JIE;

pa3nuuaTh yCIOBHUS (TpaHUIBl, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAHUYECKHE IPOLIECCHl U  SIBICHUSA,
UCIIOJIb3YS] OCHOBHBIE MTOJIOKEHHS M 3aKOHBI MEXaHUKH (OTHOCUTEIBbHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMyJbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUsI, TpeoOpazoBanus [ammnes 1yii CKOPOCTH U TEpeMEUICHHS,
3akoHbl HplOTOHA, mnpuHOMII —OTHOCUTENbHOCTH [ anuies, 3akoH
BCEMHMPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUs MUMITYJIbCa U MEXaHUYECKON
DHEPrUM, CBsI3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHUYECKOM HSHEpPruM,
YyCIIOBHSI pPAaBHOBECUS TBEPAOrO Teia), MPU STOM  HUCIHOJIB30BATh
MaTEeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
(¢u3nyecKux 3aKOHOB: INpeoOpa3zoBaHUil ['amunes, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHMsI UMIIYJIbCA M MEXaHUYECKOH
DHEPI'UH, 3aKOHA BCEMUPHOIO TATOTECHHUS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOIECCH U SIBJICHHUS, UCIIONb3YS
ocHoBHble monokeHUuss MKT wu 3akoHBI MOJEKyIsApHOW (QU3UKH H
TEPMOAUHAMMUKYM (CBSI3b JIaBJICHUS HJCAJIBHOIO Ta3a CO CpeaHel
KMHETHYECKOW DHEPruel TEIUIOBOrO JBMIKEHHS W KOHLEHTpAaLUEed ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIUEN TENJIOBOTO ABMIKCHHS €T0 YACTHL, CBSI3b IABJICHUS UICATbHOIO
raza C KOHLEHTpalMed MOJIEKYJ M €ro TEeMIEpaTypou, ypaBHEHUE
MenneneeBa—KnaneiipoHa, IEpBbII 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAHEHHUs SHEPIruu B TEIUIOBBIX IPOLECCax), IPU 3TOM HCIIOJIb30BATh



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHuss Menneneesa—Knanenpona;

aHANMM3UPOBaTh M OOBSACHATH DIIEKTPUUYECKHUE SIBICHUS, WCIOJb3YS
OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH KyoHa, MIOTCHI[UAILHOCTh
AIEKTPOCTATUYECKOrO TMOJISI, NPUHUHIN CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEW, MPU 3TOM YKa3biBas yCJIOBHUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TAK)K€ MPAKTUYECKU BAXKHbIC COOTHOIICHMS: 3aKOHbI OMa i y4yacTka
HeNyM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JIxoyns—JIeHna,
npaBwia Kupxroda, 3akonsr Dapajes 11s1 JIEKTPOJIN3a);

OTIMCHIBATh (PU3MUECKHE TMPOIECChl W SIBICHUS, WCIOJIb3YS BEIMYWHBI:
MEPEMELICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CWJIbI, TaBJICHUE, TIOTCHIIMAJIbHAS SHEPTUS, KHHETUYECKasl DHEPT U,
MEeXaHUUYeCKas dHEpTHs, paboTa CHIIbI, IICHTPOCTPEMHUTEIHHOE YCKOPEHHE,
CWJIa TSDKECTH, CHJIA YIOPYTOCTH, CHWIa TPEHHS, MOIIHOCTb, SHEPIUs
B3auMOZeHCTBHS Tena ¢ 3eMieit BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopmari IpyKUHBI, KOJTUYECTBO TEIJIOTHI, a0COMIOTHAS TeMIIepaTypa
Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSSI DHEPIrusl HUJICATbHOTO
0JIHOATOMHOTO rasa, padoTa HUJIeaJIbHOr0 ra3a, OTHOCUTEIbHAS BIA)KHOCTh
Bo3ayxa, KIIJl naeanbHOro TEmjaoBOro NBUTATENSA; JIEKTPUUECKOE MOJE,
HaNPsHKEHHOCTD JJIEKTPUUYECKOTO TOJIs, HAMPSKEHHOCTD IOJISI TOYEYHOTO
3apsijia WM 3apsKEHHOTO IIapa B BAKyyME U B JIMAJIEKTPUKE, MOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIg, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBUKYIIAs
CWJIa, CUJIa TOKa, HANPSIKEHUE, MOITHOCTh TOKA, AJIEKTpUYECKass EMKOCTb
IJIOCKOTO  KOHJAEHCATOpa,  CONPOTHUBJIEHHWE  y4YacTKa  Lenu ¢
MTOCJIEIOBATEIBHBIM U MAPAJUICIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsI KOHJEHCATOpa;

O0OBICHSITH OCOOCHHOCTH POTEKaHUS bu3nyeckux  SBJICHMI:
MEXaHUYECKOE JABWKEHHUE, TEIUIOBOE€ [JBMIKCHHME 4YacTHUIl BEIIECTBA,
TEIJIOBOE€ paBHOBeCcHE, OPOYHOBCKOE NBIKEeHHE, Mu(y3us, UCTapeHue,
KUIICHUE U KOHJICHCALMS, IUIABJIEHUE U KPUCTAIUIA3ALNS, HAITPABICHHOCTh
TeIUIONEPEeAaUM, JICKTPU3ALMS TEJ, SIKBUMOTEHIMAILHOCTh MOBEPXHOCTHU
3apsKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (DPM3MUECKON BETMYHUHBI OT
JIPYTOU C HCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBAThH
YCTAHOBKY, (UKCUpOBaTh pe3yjibTaThbl TOJYYEHHOH 3aBHCHUMOCTH
dbu3nYeckux BEIWYMH B BUAE TpadukoB ¢ yd4€ToM aOCOTIOTHBIX
MOTPEIIHOCTE  W3MEpPEeHMH, JelaThb  BBIBOJABI MO  pe3yjbTaraM
HCCJIEJOBaHUS;



IPOBOAUTh KOCBEHHBIE M3MEPEHUS (U3MUECKUX BEIMYMH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OICHUBATh A0COIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAILHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJly4YE€HHBIE PE3yNbTaThl U JENaTh BBIBOJ O CTaTyce MPEAOKEHHOM
TUIOTE3bI;

coOmro1aTh IpaBuia 6€30MaCHOTO TPYy/Aa P MPOBEIACHUU UCCIIEIOBAHUN B
paMKax  y4yeOHOTrO  3KCHepUMEHTa,  IMpakTUKymMa W y4deOHo-
UCCJIEIOBATENIbCKOW U TMPOEKTHOM JIESATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPaTOPHOTO 0OOPYIOBAHMS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOU
bu3nUecKoil MOJIENbI0: Ha OCHOBAHMM aHajIN3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUecKO MoOJENH, OTBEYarollell TpeOoBaHUSM 3ajlayw,
IPUMEHSATH (OPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThI (PUZNUECKUX
TEOpUH MpPU HCTHOIH30BAaHUM MATEMaTHYECKUX METOJIOB pElIeHMs 3anad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yIbTaTOB;

pemiaTth KayeCTBEHHbIE 3aJaud, TPEOyIoUIMe NPUMEHEHHUS 3HaHUM U3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
NPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI ¢ ONOPOM HA U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBJICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS JNs OOBSICHEHHS OCHOBHBIX
MPUHILIUIIOB paOOTHI U3MEPHUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKH W TEXHOJIOTHIA,

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NEeSATEIbHOCTH 4YEeJIOBEKa, CBA3AHHOM C (PU3MYECKMMHU NpOLEcCaMu, C
MO3ULIKUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHAIEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUIN
HAyKM M TEXHOJOTMH JUIs JaJbHEUIIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBA;

MPUMEHSTH Pa3JIMUHbIe CIOCOOBI paboThl ¢ MHpOpMaIen (U3NIECKOro
COJIepXaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIHOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE



TEXHOJOTUU JUIsl TIOMCKa, MepepabOTKU M TPEIbSBICHUS y4yeOHOU H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
uHbOpMaIlMK, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMAlLMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHHu3aIOHHBIE u MO3HABATENIbHbIC YMEHHUS
CaMOCTOSATEIBHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B IPOIIECCE BHITTOTHEHUS
HPOEKTHBIX U Y4eOHO-UCCIIeI0BATENLCKUX PaloT;

paboTath B TpyMlme C HUCIOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBEHO PACIPEAeATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

NPOSIBIISATh MOTUBAIMIO K Oyayel npodeccuoHaabHOM AesITEIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOduIIs.

K xon1iy oOyuenus B 11 knacce npeIMETHbIE PE3YJIbTAThl HA YTIYOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIN:

MOHUMATh POJIb PU3UKU B IKOHOMUUECKOM, TEXHOJIOTUIECKON, COIIMATTEHOM
U 3TUYECKOHN cdepax NeATeIbHOCTH YeJOBEeKa, poJib U MECTO (PU3UKU B
COBPEMEHHOM HAy4YHOW KapTUHE MUPA, POJb ACTPOHOMHUHU B MPAKTUUYECKOU
NEATEIIbHOCTH YEJOBEKAa M JaJbHEUIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOLIEeH, OOBSCHUTEIBHON U
IPOTHOCTUYECKOW (PYHKIMN (PU3NYECKOW TEOpUH — BJICKTPOAMHAMUKH,
CHEIMAIIbHOM TEOpUM OTHOCUTENBHOCTH, KBAaHTOBOM (DM3HMKH, PpOJIb
busnyeckoil Teopun B (HOPMHUPOBAHUU TNPENCTABICHUNA O (PU3UUECKOM
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHNUN O IPUPOJE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MO (PU3NIECKUX TEJ U IPOLIECCOB
(s1BJ€HMIT): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KoJieOaHUs, MaTEMAaTUYECKUW MAasiTHUK, WAeaIbHbIN
PYKUHHBIN MasATHHK, rapMOHUYECKHE BOJIHBI, UJ€aJbHbIN
KOJIe0aTEeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeNIel aTOMa, aTOMHOTO spa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyath yCIOBHUS (TpaHMIlbl, OOJIACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIUAaJbHOM  TEOpUH  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs



NIEKTPUYECKOTO  3apspa, cwina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMu, npaBwio Jlenma, cBs3zp  DJIC
CAMOMHAYKIIMM B OJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
W3MEHEHHUSI CUJIbI TOKA, OCTYJIAThI CIIELIUAIbHON TEOPUU OTHOCUTEIBHOCTH
OWHIITEHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SIBICHHUS, UCIIOJIB3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHIITEHHA Ui
dboTordekra, mepBuiit 1 BTOpO MOCTyNaThl bopa, MpUHIIUIT COOTHOIICHMS
HeonpeaenéHHocTed [elizenOepra, 3akOHBI COXPAHEHMs 3apsiIOBOTO U
MacCOBOT'0 YHCEN U 3HEPTUU B SIACPHBIX PEAKLMIX, 3aKOH PAJUOAKTUBHOIO
pacraja);

OTMCHIBATh (PU3MUECKHE TPOIECChl W SIBICHUS, WCIOJIb3YS BEIMYWHBI:
HaIpsHKEHHOCTh JJIEKTPUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJsi, Pa3HOCTh ITOTEHUUAJIOB, DJIEKTPOJABWXKYILAs CUJIA, HHIYKLUA
MarHMTHOTO TMOJIsl, MarHUTHBIN MOTOK, cuia AmIepa, UHAYKTUBHOCTb,
ANEKTPOABUKYIAS CHUJAa CAMOMHIYKIMHM, SHEPryus MArHUTHOTO TOJIA
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUsL, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUSI U UMITYJILC (POTOHA, MACCOBOE YHCIIO
Y 3aps sipa, SHEPTUS CBS3U A11pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKUX  SIBJICHHIA:
AJIEKTPOMArHUTHAS UHIYKIINS, CAMOWHIYKITNS, PE30HAHC, HHTEPPEPECHITHS
BOJIH, Judpakiuus, [IUCIEpPCUsl, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dbotoanekTpudeckuii 3p ekt (pororddekr), anbda- u 6era-pacnasl saep,
raMmma-u3iaydeHue saep, Pu3ndecKue NPUHIUIBI CIEKTPaIbHOTO aHan3a U
paboTHI J1azepa;

ONpPEACIISITh HANpPaBICHUE WHAYKIWM MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3/1aBAEMOE TNIOCKUM 3€pKAJIOM, TOHKON JTMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHATH OCHOBOINOJAralOUINE ACTPOHOMHUYECKUE IOHATUSA, TEOPUH H
3aKOHBI I aHaIM3a ©W OOBICHEHHS (PU3WYECKHX  MPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAIAKTUUECKOU
cpene; ABWKEeHM HeOSCHBIX Tell, DBOJIIONNH 3BE31 U BeeneHHoi;
OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BEIUYMH B BHUAE TIpaduKoB ¢ Y4YETOM aOCOJIOTHBIX
MOTPEIIHOCTEd  M3MEpPEHM, JIeJlaThb  BBIBOABI [0  pe3ysibTaTaM
UCCJIEI0BAHNUS;



MPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (U3NYECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OLICHUBATh a0CONIIOTHBIC U
OTHOCUTEIHHBIC MIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHI,
IIPOBOJMUTH OMBITHI 10 TIPOBEPKE MPEI0KEHHON THIOTE3bI: TUIAHUPOBAThH
IKCMIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJTM3UPOBATh
MOJIYYCHHBIC PE3yIbTaThl U JI€JaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUTIOTE3HI,

OTHCHIBATH METOIbI TTOMyUEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOroaaTh mpasuiia 0€30MacHOTO TPYyAA IMIPH MIPOBEICHUH UCCIICIOBAaHH B
pamMkax  y4eOHOro  OKCIepUMEHTa, TNpaKTHKyMa ©  y4eOHO-
UCCJIENOBATENILCKOW W TPOEKTHOW NIEATEbHOCTH C HCIOJIb30BaHUEM
WU3MEPUTEITHLHBIX YCTPOUCTB 1 1a00pPaTOPHOTO 000PYAOBAHMUS;

pemath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOM
¢u3MYeCKO MOJENbI0: HAa OCHOBAaHMM aHajW3a YCJIOBHS BBIOMPATH
dbu3ndecKkue MoJe, OTBeYaromue TpeOOBaHUSAM 3a/adyd, MPUMEHSITH
dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAaThl (PU3UUECKUX TEOPHUI
Ipy  WCIOJB30BAHUM MAaTEMAaTHYECKUX METOJOB pEIICHHs  3ajad,
IIPOBOANUTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TaHHBIX, aHATM3UPOBATh
PE3YNBTaThl U KOPPEKTHUPOBATH METOJBI PEIICHUS C YIETOM TOTYyYEHHBIX
pe3yJbTaToB;

pemaTh Ka4deCTBEHHBIC 3adaud, TPeOyiolmue TPUMEHEHUS 3HAHWN W3
Pa3HBIX pa3leoB Kypca GU3MKH, a TAK)KEe MHTETPalliy 3HAHUHN U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
IENIOYKY pacCyKJIeHUI C ONOPOI Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCIIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIATIOB PaOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTHYECKHUX TPOIIECCOB;

IPUBOIUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apYOCKHBIX YIEHBIX-(DU3HKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBAThH MOCJEICTBUS OBITOBOM M MPOU3BOCTBEHHON
JESTEIIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3WYSCKUMHU TPOIECCAMU, C
MO3UINI KOJOTUYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
MPUPOOTIOIH30BAHNN, & TAKKE Pa3yMHOM HCIIOJIb30BAHUH JTOCTHKEHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHA YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3JIMuHbIe CIOCOOBI paboThl ¢ MHpOpMaIend (U3NIECKOro
COIEepXKaHUS C WCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX



TEXHOJIOTUH, MPU ATOM HCIOIB30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEIbSIBICHUS Y4YeOHOUH H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMAaLUY, TOJYYEHHON U3 pa3lIuYHbIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMAlMI0O W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMALINY;

HPOSIBIISTD OpraHu3alMOHHBIE u MI03HABATEJIbHBIC yMEHUS
CaMOCTOSATEIBHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B IPOIIECCE BHITTOTHEHUS
HPOEKTHBIX U Y4eOHO-UCCIIeI0BATENLCKUX PaloT;

paboTaThb B TpyMIE C HCIOJIHEHHWEM pa3jIHYHbIX COIHMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEAeATh ACITEIbHOCTD
B HECTAHAAPTHBIX CUTYalMsIX, aJleKBaTHO OIIEHWBATh BKJIAJ KaXKJIOTO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

IPOSIBISATE MOTUBALMIO K OyayIiiel nmpodeccuoHanbHOM AesITEeIbHOCTU IO
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/1 IO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTOZ IO3HAHUSA IPUPOLBI 6
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junnamuka 10
2.3 Craruka TBEpAOrO TENa 5 1
2.4 3aKOHBI COXPaHEHHS B MEXAHUKE 10 1
Hroro no pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUMHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 15 1
3.2 Tepmoaunamuka. TernoBbsie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
' HEePEXOIbI
Hroro no pazgeny 49
Paznea 4. JIEKTPOJAUHAMUKA
4.1 DJIEKTPUYECKOE TOJIe 24 1

4.2 I1OCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3nIn4HbIX cperax 6
Hroro no pazneny 54
Paznen 5. PU3HNUYECKUN MPAKTUKYM
5.1 OuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie  IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. 3JIEKTPOJAUHAMUKA
1.1 MaruuTHOE nosie 14
1.2 DJIEKTpOMarHuTHAsI UHIYKIUS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexanunueckue KoneOaHus 10
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15
3 MexaHuyecKue U 3JIEKTPOMArHUTHbBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcnoBbl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOITHOBOM Ayain3m 15

4.2 ®duszuka aroma 5

43 ®du3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 5

HacCTHIl




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKI 12
Hroro no pazneny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 OuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOLIEE TIOBTOPEHUE
Cuctemaru3zanus u 00001eHne
71 IIPEIMETHOrO COAECPKAHMSI U OIIBITA 15
) JIeSITEIbHOCTH, IPUOOPETEHHOTO MPU
n3ydeHuun kypca ¢usuku 10 — 11 xmaccor
Hroro no pazneny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJTIACC
KosmuecTBo yacos
Ne Jara Jara
/i Tema Ypoka Beero KOHTpOJILHLIe HpaRaneCKne S (])aRT
padoThI padoThI
1 dusnka — pyHAaMeHTaIbHas HayKa O MPUPOJIE 1 05.09.2023
) HayuHblii MeTOT TO3HAHUSI K1 METOIBI 1
UCCIIeIOBaHUS (PU3NYCCKUX SIBICHUN 05.09.2023
DKCHEPUMEHT U TEOPUS B IIPOLIECCE MO3HAHUS
3 npupobel. Habmomenre u SKCrepuMeHT B 1 07.09.2023
¢busuke
4 Crnioco0b1 n3mMepeHus (pU3NIECKUX BETUIUH 1 07.09.2023
5 AOCOII0THAS M OTHOCUTENbHAS TOIPEIIHOCTH 1
M3MEpEeHUH (PU3NUECKUX BEITUYNH 08.09.2023
MopenupoBanue B pusuke. Poias u mecto
6 ¢bu3ukn B OpMUPOBAHUN COBPEMEHHOM |
HAay4YHOU KapTUHBI MUPA, B TPAKTUYECKOU 12.09.2023
NEeITEIbHOCTH JIIOIEH
Mexanunueckoe asmxenue. CucremMa oTcuera.
7 OTHOCHUTEIBHOCTE MEXAHUYECKOTO IBHKECHUS. 1 12.09.2023
[Ipsimast 1 oOpaTHas 334U MEXaHUKH
Pannyc-BekTop MaTepHalbHON TOYKH, €TO
2 MPOEKIUU Ha OCH KoopauHaT. TpaekTopusi. 1
[Tepememenue. Ckopocth. X mpoekiuu Ha 14.09.2023
OCH KOOpAMHAT




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHEHMHOTO JBUKCHHUS

14.09.2023

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTE.
Pemenne 3anau

15.09.2023

11

HepaBnomepHnoe aBukenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipamonuneitnoe
ABHUIKCHUC C MOCTOAHHBIM YCKOPCHUCM

19.09.2023

12

I'paduueckoe onucanme MpIMOTUHEHHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

19.09.2023

13

CBobOoaHOe mazieHne. Y CKopeHrne CBOOOHOTO
najieHus. 3aBUCUMOCTb KOOPJIUHAT, CKOPOCTH,
YCKOPEHHsSI OT BPEMCHHU M UX IpauKu

21.09.2023

14

JIBr>xeHue Tesa, OpOIIeHHOTO MO YITIOM K
TOPU30HTY

21.09.2023

15

KpuBonuneiinoe npmxenue. [[BrmxkeHue mno
OKPY>KHOCTH. YTJIOBasi U JJUHEHHAsI CKOPOCTb.
[Tepuon u wacrota. IlleHTpocTpeMUTenbHOE 1
MOJTHOE YCKOPEHUE

22.09.2023

16

Kontponbnas padota no teme "Kunemarnka"

26.09.2023

17

Ilepsbiif 3akoH Hprorona. MHepunanbHubie
cuctembl oTcuéra. [I[puHIUIT OTHOCUTEIBHOCTH
lNanunes. HennepumanbHble CUCTEMBI OTCUETA

26.09.2023

18

Cuna. PaBHogeicTByromas cuina. Bropoit
3akoH HerotoHna. Macca

28.09.2023

19

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa

28.09.2023




IIpunnun cynepnosunuu cuwi. Pemenne 3anay

20
Ha MpUMEHEHHE 3aK0HOB HbproToHa 29.09.2023
3aKOH BCEMUPHOTO TATOTEHUS.
21 €] i
KBI/IBaJIfHTHOCTb IpaBUTAIMOHHON U 03.10.2023
WHEPTHOM Macchl
” Cuna TsbKeCTH M yCKOpeHue CBOOOIHOTO
HagcHus 03.10.2023
JIBu>keHne HeOeCHBIX Tel U UX
23 B!
MCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 05.10.2023
KOCMHUYECKasi CKOpOoCTh. 3akoHbl Keriepa
24 C .3 I'yka. B
wia ynpyroctu. 3akoH ['yka. Bec tena 05.10.2023
Cuna tpenus. [Ipupoaa v BUIIbI CUJT TPEHUS.
25 &
JIBU>KEHUE B )KUJKOCTHU U Ta3e C YUYETOM CHIIbI 06.10.2023
COMPOTHUBIICHUSI CPEIbI
26 Jasnenue. ['uapocraruueckoe AaBjICHUE.
Cuna Apxumena 17.10.2023
7 AbcomoTtHo TBepaoe Teno. [loctynarensHoe u
BpalllaTelbHOE ABM)KEHNE TBEPJIOTO TEa 17.10.2023
73 MoOMEHT CuiIbl OTHOCUTENLHO OCH BPAILECHUS.
[Tneuo cubl 19.10.2023
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIAOMY
29 . .Y
teny. LleHTp Tspkectu Tena. Y cinoBus 19.10.2023
paBHOBecHsI TBepAOro Tena. Buasl paBHOBeCHs
30 P
CHICHIE sa1ad 20.10.2023
31 KonrtponsHast pabora o teme "/lunamuka.
Craruka TBepaoro tena'" 24.10.2023




32

NMiynbsc MaTepualbHONU TOUYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIEHTp Macc cucTemsl
MaTepHaIbHBIX TOYEK. TeopeMa 0 JBIKECHUU
LIEHTPa Macc

24.10.2023

33

NMitynbsc cuitbl ¥ M3BMEHEHUE UMITYJIbCA TEa.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
IBUKCHHE

26.10.2023

34

MoMeHT uMITysIbca MaTepUAIILHON TOYKH.
IIpencrasnenue 0 COXpaHEHUU MOMEHTA
HMITYJIbCA B LEHTPAIBHBIX IOJISX

26.10.2023

35

Pemrenue 3agau

27.10.2023

36

PaboTta cuibl Ha MaJTloM U Ha KOHEYHOM
nepemeneHnn. ['padguueckoe npeacraBieHne
paboThI criTbl. MOITHOCTH CHITBI

09.11.2023

37

Kunernueckas sueprus. Teopema o6
U3MEHECHUN KHHETHYECKOU OHCPIrUuun
MaTepHabHON TOYKU

09.11.2023

38

IloTeHumanpHbIe U HEIIOTEHIUAIIBHBIE CUIIBI.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

10.11.2023

39

Tpetbst KocMuueckast CKOpocTh. CBsI3b pabOTHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUUYECKON S3HEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHCHUA MEXaHUYECKOU OHCPIrun

14.11.2023

40

Ynopyrue u Heynpyrue CTOIKHOBEHHUS.
VYpaBaenue bepnyiu s ueanbHOM
KHUJKOCTU

14.11.2023




KonTponbHas pabota o Teme "3aKoHbI

41
COXpaHEHUs B MEXaHUKE" 16.11.2023
PasButue npencrasieHui 0 NPpUPOIE TEIIOTHI.
42 Ocunoublie nonoxenuss MKT. uddysus. 16.11.2023
bpoyHOBCKOE nBUXKEHUE
CrtpoeHnue ra3000pa3HbIX, KUIKUX U TBEPIBIX
43 TeJl. XapakTep ABMKEHUS U B3aUMOJICHCTBUS 17112023
YacTHI] BEIIECTBA
44 Macca u pazMepsl MOJIEKYJT (aTOMOB).
KomnuectBo BemectBa. [locTosiHnas ABoraapo 21.11.2023
45 Temneparypa. Ternosoe paBHoBecue. [lkana
enscus 21.11.2023
46 Pemrenue 3agau 23.11.2023
47 Wneanpubiii ras. I'a3oBbie 3aKOHEI 3.11.2023
43 VYpasaenune Menzeneesa-Knaneiipona.
Pemenue 3agau 24.11.2023
49 AOGcoimoTHas TemriepaTypa. 3akoH JlaapToHa 78.11.2023
50 W3omporeccs! B ueaabHOM rase ¢
IOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA 28.11.2023
I'padmueckoe mpencTaBiIeHUE U30MPOIIECCOB:
51
n30TepMa, U30X0pa, n30oapa 30.11.2023
52 OcHoBHoe ypaBHeHne MKT 30.11.2023
53 Pemrenue 3agau

01.12.2023




54

CBs3b a0CONIOTHOI TeMmepaTypbl
TEPMOJIUHAMUYECKON CUCTEMBI CO CpeAHEN
KUHETUYECKON AHEPruei MoCcTynaTreIbHOro
TEIJIOBOTO ABM)KEHUS €€ 4acTHIl

05.12.2023

55

O060011IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUI 1O
Teme "OcuoBsl MKT"

05.12.2023

56

KonTponbnas padbota o Teme "OcHoBel MKT"

07.12.2023

57

TepMoauHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycyioBui st T/l cucteMsl.
Bremnne u BHyTpeHHHE TTapaMeTPHI.
[Tapametpsl T/] cuctemsl Kak cpeaHue
3HAUCHUS BEJINYKH, OIHUCHIBAIONIUX ¢€ Ha
MUKPOCKOIIMYECKOM YPOBHE

07.12.2023

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpowusBoiibHas penakcaus T/ cuctemsl
K TEIJIOBOMY PaBHOBECHIO

08.12.2023

59

Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMHUKE.
VYcnoBus TpUMEHUMOCTH ATON MOJEITH

12.12.2023

60

VYpasuenue Menpeneesa-Knaneiipona u
BBIPQXEHUE JUIsl BHYTPEHHEW SHEPTrUu

12.12.2023

61

Bripaxkenue 11s1 BHyTpEHHEN S3HEPTUHU
OJIHOATOMHOTO HJICAIbHOT'O Ta3a.
KBasucrarnueckue u HecTaTHUECKUE
IIPOLIECCHI

14.12.2023

62

DnemeHTapHas paboTa B TEpMOJAMHAMUKE.
Brruucnenue pabotsl o rpaduky mnporecca Ha
pV-nuarpamme

14.12.2023




Termnonepenaya Kak crocod M3MEHEHUS

63 BHYTpeHHEN >Hepruu T/] cucremsr 0e3
yIp prim T/1 15.12.2023
COBEPIICHUSI pabOTHI
64 KoHBekIys, TeIIONPOBOAHOCTD, H3TYICHHE
. poBoA i 19.12.2023
KomnnuectBo TerioTsl. TenmmoEMKOCTE TeA.
VY nenbHas U MOJIIpHAs TETJIOEMKOCTH
65
BEILECTBA. Y IeIbHAs TEIJI0TAa CrOPAHUS 19.12.2023
TOILINBA
Pacuér xonmdecTBa TETUIOTHI U
66
Terionepenaye 21.12.2023
[Tonsatue 06 agunabatHoMm mporecce. [lepBoiit
67
3aKOH TEPMOJUHAMUKHI 21.12.2023
68 KomnmdaecTBo TermoThl u paboTa Kak Mephl
U3MEHEeHUs BHyTpeHHe! sHeprun T/l cuctemsl 22.12.2023
BTopoii 3ak0H TepMOIMHAMUKY 151
69 ABHOBECHEIX U HEPABHOBECHBIX ITPOIIECCOB.
P P pot 26.12.2023
HeobOpatumocTh MpupoIHBIX MIPOIIECCOB
70 ITpuHIMOEI AelicTBUA TeIIOBEIX MamuH. KIT
PHHIMIE A A 26.12.2023
71 Maxkcumansuoe 3gaueraue KITJ. Hukn Kapuo
AL P 28.12.2023
72 Pemrenue 3agau
s 28.12.2023
DKOJIOTHYECKHUE ACIIEKTHI UCITOIB30BAHUS
73 TEIUIOBLIX ABUTraTeiiel. TerioBoe 3arpsasHeHue
A P 29.12.2023

OKpY>Kalolleu cpeibl




74

Pemenue 3amau

09.01.2024

75

O06o001IeH e U cUCTeMaTU3alrs 3HAaHUN 10
teme "Tepmoaunamuka. TemnoBbie MaminHb"

09.01.2024

76

KontponbHas paboTa mo teme
"Tepmonunamuka. TenaoBble MalIMHbI"

11.01.2024

77

[TapooOpazoBanue u koHAeHcaus. Mcnapenue
Y KUTICHHE. Y IeNTbHas TeIioTa
mapooOpa3oBaHus

11.01.2024

78

HacebiienHblie 1 HEHACHIIIICHHBIE MAPHI.
KauectBeHHast 3aBUCUMOCTH TUIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Mapa OT
TEeMIIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphl KUTIEHUS OT JAaBJICHUS B
KHUJKOCTU

12.01.2024

79

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHTEJbHAs BIAKHOCTb

16.01.2024

80

Pemenue 3amau

16.01.2024

81

Tsépnoe Teno. Kpucrammudyeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB

18.01.2024

82

[InaBnenue u kpucraumsanus. Y gesbHast
TeruioTa masiaeHusd. Cyonumanus

18.01.2024

&3

Hedopmaruu TBEpaorO Tena. Pactskenne u
cxarue. Casur. Monyins FOura. Ilpenen

ynpyrux aegopmanuii

19.01.2024




TertoBoe pacliMpeHne )KUAKOCTEN U TBEPABIX

84 Tell. AHTApMOHU3M TEIUIOBBIX KOJIEOaHU 73.01.2004
YacTHUII BELIECTBA
85 ITpeoOpa3oBanue sHEprUH B (ha30BBIX
repexoaax 23.01.2024
86 VYpaBHEeHHE TEIJIOBOTO OalaHca 25.01.2024
87 Pemrenue 3agau 75.01.2004
IToBepxHOCTHOE HaTskeHue. KanwispHsie
88 siBieHus. J[aBlieHne 1oy MICKPUBIIEHHON
HOBerHOi[TBIO ncn):ucofm. CI?opMyna Jlammaca 26.01.2024
O06001IeHre 1 cUCTEMAaTU3aLUs 3HAHUI 110
89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
CDa30BHepnepexoz[H" B 30.01.2024
90 Kontponbnas padoTa o Teme "ArperaTHbie
coctosiHus Beniecta. dazoBbie nepexoapr"” 30.01.2024
DnekTpu3anus Tel U €€ MpOosIBICHUSL.
01 Dnektpuueckuii 3apsia. /[Ba Buna
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH, 01.02.2024
TUBJIEKTPUKU U TIOTYTPOBOIHUKI
9 DneMeHTapHBIN ANEKTPUYECKUH 3apsil. 3aKOH
COXpaHEHUs AJIEKTPUUYECKOTO 3apsiia 01.02.2024
93 B3aunmoneiictBue 3apsanoB. TouedHble 3apsibl.
3akon Kynona 02.02.2024
94 Pemrenue 3agau

06.02.2024




OnexTpuueckoe noie. Ero nelicteue Ha

95
AIIEKTPUYECKUE 3aPS/IbI 06.02.2024
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoGHbIii 3apsy. JIuaUN HAPSKEHHOCTH
96
AIEKTPUYECKOTO NoJist. OTHOPOIHOE 08.02.2024
AIEKTPUUYECKOE MOJIe
[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO
97
1oJis. Pa3HOCTh MOTEHIMAIOB U HAIIPSDKEHUE 08.02.2024
[TorenunanpHas sHeprus 3apsaa B
98 3EeKTpocTaTuuecKoM rnose. [lorennnan
P . 09.02.2024
ANEKTPOCTATUYECKOTO MO
99 CBs13b HANPSHKEHHOCTH TOJISL U PA3HOCTHU
MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TTOJIS 13.02.2024
100 [IpuHLUI CyNePIO3UIIUU SIIEKTPUUECKUX
nosieu 13.02.2024
101 Pewenne 3anau
8 15.02.2024
[Tone Toueunoro 3apsina. [lone paBHOMEpHO
102 .
3apsHKeHHOU chepbl 15.02.2024
[Tonte paBHOMEPHO 3apsHKEHHOTO TI0 00BbEMY
103 mapa. [lone paBHOMEpHO 3apsKEHHOM
P P PHO3AP 16.02.2024
0ECKOHEYHOU TIIOCKOCTH
[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
104
VYcnoBue paBHOBECHS 3apsiiOB 20.02.2024
105 JIMDIEKTPUKHY U TTOJIYIIPOBOJHUKH B
AJIEKTPOCTATUYECKOM I10JIe 20.02.2024




Kongencarop. DneKTpoEMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTb IIOCKOTO 22022004
KOHJIEHCAaTopa
107 [TapannensHOE COeMHEHNE KOHIEHCATOPOB 202,204
108 [TocnenoBarenbHOE COETUHEHUE
KOHJIEHCATOPOB 27.02.2024
109 DHeprus 3apsHKeHHOTO KOHAEHCAaTopa 27.02.2004
110 Pemenue 3agau 29.02.2004
11 JIBrkeHue 3apsiKEHHOM YaCTUIIbI B
OJTHOPOJHOM 3JIEKTPUUECKOM TOJIE 29.02.2024
112 Pemrenue 3agau 01.03.2024
13 O0o001IeH e U cUCTeMaTU3alrs 3HAaHUN 10
Teme "DnekTpuueckoe mnose" 05.03.2024
114 KontponbHas paboTa mo teme
"Dnektpuueckoe nosie" 05.03.2024
Cuna toka. [TocTossHHBIN TOK. Y CIIOBUS
115 CYILIECTBOBAHUS MOCTOSHHOTO AJIEKTPUUECKOTO 07.03.2004
TOKa
11 41 .H
6 ctouHuku Toka. Hanpspkenne u 31C 07.03.2004
117 3akon OMa Jy1s ydacTKa enu. DJIEKTPUIECKOE
CONPOTHUBJICHUE 12.03.2024




118

3aBUCHUMOCTb CONPOTUBIICHUS OJJHOPOAHOTO
MIPOBOJIHUKA OT €0 JIJTMHBI U TIJIOIIA TN

12.03.2024

MTONIEPEYHOI0 CEYEHUS
119 VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA.

Pemenue 3anau 14.03.2024
120 [TocnenoBarenpHOE, MapaiebHOE,

CMEILIaHHOE COETMHEHNE MPOBOTHUKOB 14.03.2024
121 Pacué€t pa3BeTBIEHHBIX ANEKTPUUECKUX 1ETICH.

[TpaBuna Kupxroda 15.03.2024
122 Pemntenue 3agau 26.03.2004
123 Pabota snekTpuueckoro Toka. 3akoH Jkoyist

—Jlenna 26.03.2024
124 Pemrenue 3agau 78.03.2004
125 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TerutoBast

MOIIHOCTb, BBIIEIIIEMAsi Ha PE3UCTOPE 28.03.2024
126 Pemrenue 3agau 29.03.2004
127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE

HMCTOYHHMKA TOKa 02.04.2024
128 3akon Oma 1715 TOJTHOM (3aMKHYTOI)

AJIEKTPUYECKON LIETTH 02.04.2024
129 Pemrenue 3agau 04.04.2004
130 MOoMmHOCTh UCTOYHUKA TOKA

04.04.2024




131

KopoTtkoe 3ambikanmne

05.04.2024

132 KonneHncarop B 1ienu NoCTOSSHHOTO TOKa 09.04.2004
133 Pemrenue 3agau 09.04.2004
134 Pemenue 3anau no teme "IlocTostHHBIM

AJIEKTPUYECKUM TOK" 11.04.2024
135 Pemenue 3anau no teme "IlocTostHHBIIM

AIEKTPUUYECKUN TOK" 11.04.2024
136 Pemrenue 3agaud mo teMme "IlocToSHHBIN

AJIEKTPUYECKUM TOK" 19.04.2024
137 O0o001IeH e U cUCTeMaTU3alrs 3HAaHUN 10

teMe "[locTOsHHBIN 2neKTpUUecKnuii TOK" 23.04.2024
138 KonTponbHas padota mo Teme "TlocTosTHHBIN

AIEKTPUUYECKUN TOK" 23.04.2024

DnexTpuueckas MPOBOAUMOCTh PA3IUYHBIX
139 BEIIECTB. DJICKTPUUECKUN TOK B METAJIIaX. 25.04.2004

CBepXIpoBOANMOCTh

DNEeKTPUYECKHUI TOK B pacTBOpax U pacruiaBax
140 AIEKTPOINTOB. 3akoHbl Dapanes ms 25.04.2004

AIEKTPOJIN3A
141 DnexTpuUecKui TOK B raszax. Ilnazma 26.04.2004
142 DJIEKTPUYECKUH TOK B BakyyMe. BakyymHbIie

PpUOOPHI 30.04.2024
143 DJIEKTPUYECKUI TOK B MOJYIPOBOAHUKAX

30.04.2024




144

[TomynpoBOTHUKOBBIE TPUOOPEI

02.04.2024

145

dusznyeckuil npakTukyM no teme "M3mepenue
CHJIBI TOKA U HANpPSHKEHUS B LIETTH
MIOCTOSTHHOTO TOKA IPH MTOMOIIY aHAJIOTOBBIX U
UG POBBIX U3MEPUTETBHBIX TPUOOPOB" MITH
"3HaKOMCTBO ¢ 1M (pOBOIt TabopaTopueii mo
¢dusuke. [Ipumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH MPU MOMOIIU KOMITbIOTEPHBIX
AaTYNKOB"

02.04.2024

146

dusndeckuil npakTukyM 1o teme "M3zydyenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIEIbIO
ONpeeIeHUsI MTHOBEHHOUM CKopocTh"

10.10.2023

147

dusznyeckuil npakTukyM no teme "M3mepenue
YCKOPEHUS IPU MPSIMOJIMHEUHOM
PaBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIOHHOM
mwiIockoctu" win "Uccienosanue 3aBUCUMOCTHU
MyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM
NBIKeHUN"

10.10.2023

148

dusznyeckuil npakTukyM no teme "M3mepenue
YCKOpEHUsI CBOOOAHOTO MaACHUs" WK
"N3yueHnue nBUKEHUS Tela, OpOIIEHHOTO
TOPU30HTAJIBHO"

12.10.2023

149

duszndeckuil npakTukyM o teme "M3ydyenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
10 MOAYJI0 cKopocThio" unu "Hecnenosanue
3aBUCUMOCTH NepHoAa o0palleHus
KOHUYECKOr0 MasgTHUKA OT €ro napameTpon"

12.10.2023




150

dusznyeckuil npakTukyM no teme "M3mepenue
PaBHOJICMCTBYIONICH CUJIbI IPU ABUKEHUHN
Opycka 1o HaKJIOHHOM TTOCKOCTH" WITH
"I[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHHU JIBU)KEHUS OpycKa MO HAaKJIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro
Macchl"

13.10.2023

151

®uU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
obpasue, ot ux aepopmaruu” unn "M3yyenue
JIBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkuid 6J1oK"

03.05.2024

152

®u3nyecKkuil mpakTuKyM 1o teme "M3mepenne
Kod(durmenTa TpeHus O BEIUYHUHE YTIIOBOTO
kod¢dunmenta 3aBucumoctu Frp(N)" umu
"HccnenoBanue NBIKEHUS OpycKa 1O
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
kodpunmenToM Tpenus" unu "M3yuenue
JBH>KEHUS Ipy3a Ha Bajly ¢ TpeHueM"

07.05.2024

153

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue ycloBU paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIET0 OCh BpaleHus"
niu "KoHCTpynpoBaHHE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOMYMBOCTH TBEPIOTO TEJIA, UMEIOILErO
mIonaas onops"

07.05.2024

154

dusznyeckuil npakTukyM no teme "M3mepenue
HMITyJIbCA TeJa TI0 TOPMO3HOMY IIyTH'" WU

10.05.2024




"N3mepeHue CUiIbl TATH, CKOPOCTH MOJIETH
AIIEKTPOMOOMJISL ¥ MOIITHOCTH CHJIBI TATH' WITH
"CpaBHEeHUE U3MEHEHUS UMITYJIbCa Tea C
uMnysabcoM cuibl" unu "MccnenoBanue
COXPAaHEHHUS UMITYJIbCA MPU YIIPYTOM
B3auMozeiicTBun" wim "M3mepenue
KMHETUYECKOM YHEPTUu Tella 0 TOPMO3HOMY

"

IIyTH

155

®usnyeckuil mpakTukyM no teme "M3ydyenue
M30TEPMHUECKOro Iporecca (PeKOMEHI0BaHO
UCToJb30BaHue UppoBoil madopaTopun)" win
"N3y4eHne n30XopHOro mpouecca” uin
"N3yuenune n3o06apHOro npouecca' uiu
"IIpoBepka ypaBHEHHUs COCTOSIHUA"

10.05.2024

156

®u3nyecKuil mpakTuKyM 1o teme "M3mepenne
yaenbHOU TernoémkocTu" unu "VccnenoBanue
rpoiiecca OCThIBAHUS BEIIECTBA" WU
"NccnemoBanue annabdaTHOTo mporecca’ win
"N3y4yeHne B3aMMOCBSI3U SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJIEUCTBUSA U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

14.05.2024

157

duszndeckuil npakTukym o teme "M3ydenue
3aKOHOMEPHOCTEN MCIIapeHUsl JKUIKOCTENH"
niu "M3MepeHne yaeabHOM TEI0ThI
riaByieHus Japaa" win "M3ydeHue cBOMCTB
HACBILIEHHBIX MapoB" uim "M3mepenue
a0COIOTHON BJIQKHOCTH BO3/lyXa U OLIEHKA
Macchl mapoB B moMenennn'. Mamepenue
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

14.05.2024




158

Pu3NYECKU IPAKTUKYM 110 TEME
"HaGmtonenne mpeBpaieHust SHEPTun
3apsHKEHHOIO KOHACHCATOPa B DHEPIHUIO
n3nydeHus ceeronuoa’ winm "M3yuenue
IIPOTEKAHNA TOKA B LIETIH, COAEPIKaIIECH
koHAeHcarop" win "Pacnipenenenue pazHOCTH
MOTEHINAJIOB (HANpPSHKEHUS ) IPH
MIOCJIE0BATEILHOM COEIUHEHUN
KOHJIEHCaTOpOB"

16.05.2024

159

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnegoBanue CMEIIAHHOIO COEUHEHUS
pesucropoB” nin "M3MepeHue yaeapHOro
COIIPOTHBIIEHUS IPOBOJHUKOB" WIIN
"HccneaoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs 1J14 JIaMITbl HAKaJIuBaHUS"

16.05.2024

160

Du3NYECKUl IPAKTUKYM 110 TEME
"Habmronenue snextponuza” i "M3mepenue
3aps/ia OTHOBAJICHTHOTO MOHA" WU
"UccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS
TEpPMOpPE3UCTOPa OT TEMIIEpPATyphl" WU
"CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU
nuona"

17.05.2024

161

PesepBHeIit ypok. O600IICHHE 1
CUCTEMaTu3anua 3HAHUH 110 TEME
"KunemaTtuka"

21.05.2024

162

PesepBHelit ypok. O000ICHHE 1
cucTeMaTu3alys 3Hanui mo teme "JluHamuka"

21.05.2024




PesepBHelit ypok. O600ICHHE 1
163 cucTeMaTu3anus 3gaguii mo teMe "CrtaTuka
TBEpAoro tema"

23.05.2024

PesepBHeIit ypok. O600ICHHE 1
164 CUCTEMaTHU3alus 3HaHUM 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

23.05.2024

PeseprubIil ypok. O600611eHIE 1
165 cucreMaTtu3anus 3HaHui mo tTeme "OCHOBBI
MOJIEKYJISIPHOKHHETUYECKOU Teopun"

24.05.2024

PeseprubIil ypok. O60061eHIE 1
166 cUcTeMaTH3alis 3HaHUH 110 TEME
"Tepmonunamuka. TenaoBble MalIMHbBI"

28.05.2024

PesepBubIil ypok. O6001eHIE 1
CHCTEMAaTH3alMs 3HaHUH 10 TEME
"ArperaTHble COCTOSIHUS BelecTBa. @a3oBbie
nepexoast"

167

28.05.2024

PesepBHeIit ypok. O600ICHHE 1
168 cucTeMaTH3alis 3HaHUH 110 TEME
"Dnektpuueckoe nosie"

30.05.2024

PesepBHeIit ypok. O000ICHHE 1
169 CUCTEMaTHU3allus 3HAHUM 110 TeMe
"TToCTOSHHBIN 37IEKTPUUECKUIN TOK"

30.05.2024

PesepBubIil ypok. O600611eHIE 1
170 cucTeMaru3anus 3HaHui mo teme "Toku B

pasznuyHbIX cpepax”

31.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITIPOIPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
JIaH

Jara
dakr

BSaHMOHeﬁCTBHe IIOCTOSAHHBIX MaroHuToB U
MIPOBOJHUKOB C TOKOM. MarHUTHOE TOJIE.
['mnore3a Amnepa

Bekrop MarautHO# nHayKIuu. [TpuHnun
CyNEepHO3UIIMU MATHUTHBIX MoJel. JInnun
MarHUTHON MHAYKIIMU

MarauTHOE 10JIe MPOBOJHUKA C TOKOM. OTIBIT
Opcrena

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb

Pemrenue 3agau

IIpumenenue 3akoHa Amnepa.
DNeKTpou3MepHUTEIbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanipaBJIeHUE U MOYJIb.
JBr>KEeHME 3apsSKEHHOM YaCTHLIbI B
OJIHOPOJIHOM MarHUTHOM I10JI€

Pemrenue 3agau

PaGora cunbl Jlopenia

Pemrenue 3agau

11

Mar»auTHoe 1oJIe B BEIIECTBE.
deppoMarHeTuku, napa- U JMaMarHeTUKU

12

OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB.
[Tpumenenue peppoMarHeTHKOB




13 Pemenne 3amad no teme "MaruutHoe nose" 1

14 Pemrenne 3agaud mo reMme "MarautHoe mose" 1

15 SIBiIeHME YIEKTPOMArHUTHOM UHIYKIUU. 1
IToTok BeKTOpa MAarHUTHON MHIYKIIMU

16 OC unaykuuu 1

17 3aKOH 3JIECKTPOMarHuTHON MHIYKIIMU |
®dapages

18 Buxpesoe anekrpuueckoe nozie. Toku Dyko 1

19 OJIC MHAYKIMY B IBUKYIIMXCS TPOBOHUKAX 1

20 Pemenue 3agau 1

21 [IpaBuo Jlenna 1

2 WNunykruBHOCTh. KaTylika HHIYKTUBHOCTH B 1
LIENHU MOCTOSTHHOTO TOKA

7 SBnenue camonnaykuuu. JJC )
CaMOWHTYKITUH

24 DHeprusi MAarHUTHOTO TIOJISI KATYIIIKHA C TOKOM. 1
DJIEKTPOMArHuTHOE T0JIe

25 Pemenue 3agau 1

2% O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110 1
TeMe "OJIeKTpoAMHaMHUKa"

7 KontponbHas paboTa mo teme 1
"OnexkTpoguHaMuka"

73 KonebarenbHas cucrema. CBOOOIHbBIE |
kosnebanus. ['apmMoHnyeckue KoebaHus

29 KunHeMaTnueckoe 1 TMHAMHYECKOE OIHCAHHE 1

KOJIEOATEIbHBIX IBUXKECHUN




DHepreTuueckoe onucanue. BeiBos
JIMHAMUYECKOTO OTIMCAHUS TAPMOHUYESCKHX

30 KoJ1e0aHui U3 UX SHEPreTHIECKOro U
KMHEMaTUYEeCKOTO OMUCAHUS

31 Ammuntyna u ¢aza konebanui
[Tepuon u wactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHui

32 MaTeMaTU4YECKOro MasiTHUKa. [lepuon
CBOOOIHBIX KOJICOAHU TIPYKHHHOTO
MasiTHUKa

13 3aryxatomue kojiebanus. BeiHyx/1IeHHBIC
koJjiebanus1. Pesonanc

34 ABTOKOJICOaHUS

35 Pemenue 3anau

16 Ypok-koudepenus "MexaHUYeCKre
KoJieOaHUsI B MY3bIKQJIbHBIX HHCTPYMEHTax "

37 O06o001IeH e U cUCTeMaTU3alns 3HAaHUN 10
TeMe "MexaHudeckue KojaeoaHus"

13 DIeKTPOMarHUTHHIE KOJICOaHMUs.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTY/AbI

39 3apsiga KOHJIEHCATOpa ¢ aMIUTUTYA0U CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHs SHEPTUU B UACATLHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxarolue IeKTPOMarHuTHbIE KojaeOaHusl.

41 BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE

KoJIeOaHus




IIepemeHHBIH TOK. Pe3uctop u koHAEeHCcaTop B

42 L[ENU IePEMEHHOr0 TOKa

43 Karymika MHIyKTUBHOCTH B LIEH
IIEPEMEHHOT0 TOKa

44 3akon OMa Ju1s SIEKTPUYECKOM 1enn
MEPEMEHHOT0 TOKa
MOIHOCTE IEPEMEHHOI0 TOKA.

45 AMIUTMTYIHOE U IEVCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HapsKEHUS

46 Pe3oHaHC B 351eKTpUUECKOH 1IenH

47 Pemrenue 3agau
Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeaaya v NoTpedIeHne 3JIeKTPUIeCKOi
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 aneKTpo3Hepruu. KynbTypa ucnonap3oBaHus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM XKU3HU

50 Pemrenue 3agau

51 Pemenne 3anau

5 O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIC KojiebaHus"

53 MexaHn4eckue BOJHbI. XapaKTePUCTHKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKkTepUCTUKH 3BYyKa

56 Wudpa3syk u ynprpa3Byk. Lllymosoe

3arps3HEHNE OKPYXKAIOIIEH cpeibl




57

Pemenue 3amau

58

DJIEKTpOMAarHuTHbHIE BOJIHBIL. M3myueHue
SJICKTPOMArHUTHBIX BOJIH

59

DHeprus JIeKTPOMarHuTHBIX BOJIH. CBoOiCTBA
ANEKTPOMArHUTHBIX BOJIH

60

[ITxana 31eKTpPOMarHUTHBIX BOJIH.
IIpMeHeHNe AIEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIMIIBI pagUOCBSI3U U TEIEBUACHMUSL.
Paguonoxanus. D1eKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOLIEN CPebl

62

Kontponbras padota mo teme "Konebanus u
BOJIHBI"

63

Caert. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHHUs CBeTa

64

Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOIO PaclpoCTpaHEHMsI CBETA

65

Ortpaxenue cBera. [Lmockoe 3epkaino.
Cdepuueckoe 3epkano

66

[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [MOKa3aTeNb MPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO
OTpakKeHUS

67

Pemenue 3ama4d Ha MMPUMCHCHUC 3aKOHOB
OTpa’XCHUSA U MPEIIOMIICHUSA CBETa

68

Xon ydent B mpusMe. Jlucnepceus cera.
CnoxHbIl cocTaB Oenoro ceera. Lset




JInH3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAs

69
CHJIa JIMH3BI

70 [TocTpoenne n300pa>keHHi B JIMH3AX U UX
cucTeMax. YBEJIUYEHUE JINH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 M300pakKeHUH, MOTYy4aeMbIX C IIOMOIIBIO
JIUH3

72 ['1a3 xak ontryeckas cucrema

7 Pemenue 3anau. [lpenens npuMeHUMOCTH
r€OMETPUYECKON ONITUKHU

74 CKopoCTh CBETA U METO/BI €€ U3MEPECHUS

75 Hucniepcus ceera

76 HNutepdepennus cBeta

77 KorepeHTHble HCTOYHUKU. Y CIIOBHS
HaOII0IEHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemrenue 3agau

79 [Ipumenenue natephepeHIum

80 Hudpakius cBeTa

21 Hudpakimonnas pemérka. Y ciaoBue
HaOJI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3agau

23 [TonepeunocTh cBETOBBIX BOJH. [lonsipuzanus
cBeTa

84 Pemenue 3agau

85 CBeToBbIC ABJICHUA B IPUPOJIE

26 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110

TeMme "Ontuka'




87 KonTtponsHas pabora o Teme «OnTHKa» 1
['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU

88 MEXAaHHUKH. 3aKOHBI AIEKTPOJANHAMUKH U 1
MPUHIUIT OTHOCUTEIBbHOCTH

29 [ToctynaTel cnenuaibHON TEOPUH |
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJ.
[IpeobpazoBanus Jlopenna. Ycimoue

90 MPUYUHHOCTH. OTHOCUTENBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe/IJIeHIe BpEMEHU 1
COKpalIeHHE JTMHbI

91 DHeprusi ¥ UMNYJIbC PEISATUBUCTCKOMN 1
YaCTHUIIbI

9 CBs13p Macchl C 3HEPTUEN U UMITYJIBCOM 1
PENATUBUCTCKON YacTULIbI. DHEPIHsl TOKOS

93 PaBHOBECHOE TEMIOBOE U3ITYyYEHUE 1

94 3akoH cMmenieHus Buna 1

95 I'unoresa M. Ilinanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 dororddext. Onbiter A. I'. CroneTona. 1
3akonbl Gportorddekra

08 VYpasuenue DitHmreitHa 17151 hoTodPdekra. 1
"Kpacnast rpanuna" ¢pororddexra

99 JaBnenue cera. OnbiTel I1. H. JIeOeneBa 1

100 BonHOBEIE CBOIICTBA YaCTHII 1
Bomnnsl ne bpoins. Jlnuna BosHbl 1e bpoiis

101 U pa3Mepbl 00J1aCTH JIOKAIU3aluN 1

JIBUKYILIEUCS YaCTULIBI




102 KopnyckynspHO-BOITHOBOM Ayasln3m

103 Judpakius 21eKTpOHOB Ha KpUCTaJIax

Crnenuduka u3MepeHuit B MUKpOMHUPE.

104 CoOoTHOILIIEHHS] HEOTTPEAEIEHHOCTEN
I'eitzenbepra

105 Pemenwne rpaduueckux 3agau

106 Pemenue pacu€THbix 3amay

KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopnyckyasipHO-BOJIHOBOM Tyanu3m"

108 OmnbITHI IO UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[Tnanerapnas mozaens atroma Pesepdopna

109 [Toctynatel bopa

110 Bunel criektpoB. CIEKTp ypOBHEN 3HEPTUU
aToMa BOJIOpoAa

11 CroHTaHHOE U BBIHYKJICHHOE U3JIyuYeHHE
cBeTa

112 Jlazep
Hyxnonnas monens sipa ['eiizenOepra-

113 MBaHeHKO. 3apsi1 1 MacCOBOE YUCIIO SPA.

30Tonkl. PannoakTuBHOCTH

3aKOH paInMOaKTUBHOTO pacnana. CBoicTBa
114 MOHU3HPYIOLIETro N3IydeHus. Biusaue

PaaAOAKTUBHOCTH HA KUBBIC OPraHU3MBI.
Jo3umerpus

DHeprus CBSI3U HYKJIOHOB B sifipe. Sl iepHble
cunbl. Jledekt Maccrl siapa. SnepHbie

115
peaknuu. Snepusie peakTopsl. [Ipobiemsl

YIPAaBIIAEMOT0 TEPMOSIIEPHOTO CUHTE3A.




DKOJIOTMYECKHE aCIEKThl Pa3BUTHS IEPHON
JHEPreTUKU

116

Meroas!l perucTpanuy U UCCIEI0BAHUS
3JIEMEHTapHbIX YacTull. OyHIaMEHTaIbHbIC
B3aUMOJCHUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-rirooHHas MOzieb aipoOHOB

117

®dusuka 3a npenenamu CTaHIapTHONH MOJIENH.
TéMmHas Matepus U TEMHasl SHEPIUsL.
EnuncTBO (Dm3ndeckoit KapTHHBI MUpa

118

DTanbl pa3BUTHS aCTPOHOMUHU. 3HAYECHHE
aCTPOHOMUU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSCHEHHS IPUPOIBI KOCMUUECKHUX
00BbeKTOB. MeTOIbI aCTPOHOMUYECKHX
HUCCIIEIOBAHNN

120

CoBpEeMEHHBIC ONITHYCCKHIE TEJICCKOTIBI,
pannoTenecKonsl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé3an0r0 HebGa. Co3Besnus, sipKue
3Bé3£[BI, IIJIaHCThI, X BUAUMOC IBUKCHUC

122

Conueunas cucrema. Comnane. Congeunas
aKTUBHOCTb. MicTounuk sneprun CoiHua u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
2

Juarpamma "crieKTpanabHbINA KIacc —

CBETUMOCTB"

124

3B€3£[BI rJ1aBHOM MMOCJICA0BATCIbHOCTHU




125

BuytpenHnee ctpoenue 38€31. COBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spostronny CoJIHIA U 3BE34. DTalbl )KU3HU
3BE3]T

126

Muneunsiii [1yte — Hama ['anaktuka. Tunsl
raJlakTuk. YEpHBIE NBIPBI B AIpax rajlakTUK

127

Bcenennas. Paciiupenue Beenennoii. 3akoH
Xab606ma. Teopust bonbioro B3pbIBa.
PennkroBoe uznyuenue

128

MacmrabHas cTpykrypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpoOiieMbl aCTPOHOMUU

130

DuU3NYECKU MPAKTUKYM 10 TEME
"HccneaqoBaHue MarHUTHOT'O TI0JIS
MOCTOSHHBIX MarHuToB" unn "HccienoBanue
CBOMCTB (peppoMarHeTUkoB" wiu
"UccmenoBanue JEHCTBHS IIOCTOSHHOTO
MarHuiTa Ha paMKy ¢ TOKOM"

131

@u3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cuibl Amnepa unu "HU3ydenune
3aBHCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
unu "OnpeneneHne MarHUTHOW UHIYKLIIUUA HA
OCHOBE M3MepeHus cuibl Amrmepa

132

@u3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOU
uHaykuun" win "Onpenenenre MHAYKIHU
BHUXPEBOI'O MarHUTHOTO MOJIs"




133

@u3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue sIBJIEHUS] CAaMOMHIYKIIUKU"
nnu "COopKa MOJIEIH JIEKTPOMarHuTHOTO
reHeparopa"

134

Du3NYeCKUil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX KoJeOaHui
HUTSHOTO U MPY>KMHHOT'O MasiTHUKOB"

135

@u3NYeCKUil IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B IPY>KUHHOM
MasiTHUKe"

136

OuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue nepeMEHHOT0 TOKa Yepes
MOCJIEA0BATEIBHO COEINHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop” win
"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIETIH NTEPEMEHHOr0 ToKa"

137

®usznyeckuil mpakTukyM no teme "M3ydyenue
rapamMeTpoB 3BYKOBOM BOJIHBI"

138

®uU3NYECKU MPAKTUKYM 10 TEME
"M3MmepeHue nokazaress npesroMIICHUs
crexna" i "llomydenne n300pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (hOKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
xuakux auH3)" uinn "M3Mmepenne GokycHOTo
paccTosHUS PACCEUBAOIINX JIUH3"




140

@u3NYECKU IPAKTUKYM 110 TEME
"Habmonenne nudpaknuu, nHTephepeHInn
Y noJsipu3anuu csera'

141

Pu3NYeCKU IPAKTUKYM I10 TEME
"OnpeneneHure UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o GoTtorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

142

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM Ilnanka Ha ocHOBe
uccnenoBanus Gororddexra" umu
"HccnenqoBanye 3aBUCUMOCTH CYJIBI TOKA
Yyepe3 CBETOAMO/ OT HaNpsHKeHUs"

143

Du3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa pa3peKeHHOro
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
nocTostHHOM Punbepra"

144

@u3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
UCI0JIb30BaHuEM ao3umMerpa" win "M3yuenue
MIOTJIOIIEHUS OeTa-4acTHIl ATFOMUHUEM "

145

@u3nYeCKUil IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN JIst
oTpeeNieHUs TIOJI0KEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3nusi CeBEpHOTO MOTYIIAPUS U IPKHUE
3BE3a6!" win "HaOmroqeHus B TEIECKOIT




JIyHsbl, I1aHET, TYMAHHOCTEHN U 3BE3HBIX
CKOTIJICHUI"

146

O06o01IeHre U cUcTeMaTU3alys 3HaHui. Poib
(U3HUKYN ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITMANBLHOM 1 dTUYCSCKOM
cdepax AeITeTbHOCTH YeIOBEKa

147

O06001IeHre 1 cucTeMaTU3alus 3HaHuii. Pois
1 MeCTO (PU3HKHU B aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

O06001IeHre 1 cucTeMaTU3alus 3HaHuii. Pois
¢dbuzmveckoit Teopun B HOPMUPOBAHUHT
MpEeACTABICHUH 0 (PU3NUECKON KapTHHE MHUPA,
MecTO (PU3UYECKOM KapTHUHBI MUpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

149

O06001IeHre 1 cUCTEMaTU3aLUs 3HAHUI 110
Teme "Kunemarnka"

150

O06001IeHre 1 cUCTEMAaTU3aLUs 3HAHUI 110
Teme "Kunemaruka"

151

O000111eHIE U CUCTEMATH3AaIUs 3HAHUH 110
teme "lunamuka"

152

O06001IeHre 1 cUCTEMaTU3aMs 3HAHUI 110
teme "Cratuka TBepaoro tema"

153

O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
Teme "3aKOHbI COXpaHEHUS B MeXaHuKe"

154

O06o0u1ieHre 1 cucTeMaTH3aIMs 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"




155

O000111eHIE U CUCTEMATH3AaIUs 3HAHUH 110
teme "Tepmonunamuka. TenaoBeie MalIuHbI"

156

O06o0u1ieHre 1 cucTeMaTH3aIMs 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3o0BbIe IEPEXOBI"

157

O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
Teme "DnekTpudeckoe mnoie"

158

O06001IeHre 1 cUCTEMaTU3aLUs 3HAHUI 110
teme "[loCTOsTHHBIN 3eKTpUYEeCKUd TOK"

159

O06o001IeHre U CHCTEMAaTHU3alNs 3HAHUH 110
teMe "Toku B pa3inyHbIX cpepax”

160

O06001IeHre 1 cUCTEMAaTU3aLUs 3HAHUI 110
TeMme "MarauTtHoe noje"

161

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATHU3aIUs 3HaHUH 110 TEME
"DneKTpOMarHuTHas UHAYKIUA"

162

PesepBHeIit ypok. O000ICHHE 1
CHCTEMATHU3aLMs 3HAaHUH 10 TeEMe
"Mexaunueckue koneoanus"

163

PesepBHeIit ypok. O600ICHHE 1
CUCTEeMaTH3alusI 3HAHHUH 110 TeMe
"DneKTpoMarHuTHBIC KoeOaHus"

164

PesepBubIil ypok. O60061eHIE 1
cucTeMaTH3alys 3HaHUH 110 TeMe
"MexaHUUYEeCKUE U 3JIEKTPOMArHUTHbBIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
cucTreMaTusanus 3gHagui mo treMe "Ontuka'




PesepBHelit ypok. O600ICHHE 1

166 cucrTeMaTu3anys 3Hagui mo treMe "OCHOBEI
CTO"

PesepBHeIit ypok. O600ICHHE 1
167 CUCTEMaTHU3allusl 3HAHUM 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

PeseprubIil ypok. O600611eHIE 1
168 cucreMaTusalis 3gaduii mo teme "dusuka
aroma"

PeseprubIil ypok. O60061eHIE 1
169 cucTeMaTu3anus 3Haguil no teMe "dusuka
aATOMHOTO SIApA U 3JIEMEHTAPHBIX YacTull'"

PeseprubIil ypok. O600611eHIE 1
170 cucTeMaTu3alus 3HaHUH 1Mo TeMe ""DIIeMEHTEI
actpoduzuku"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

®dusuka. Yrinyoaennbiit ypoens. 10 kimace, 11 knace, Kacesnos B.A. Ipoda,

2020, 2021

METOINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

B.A. KacesiHoB Metoauueckoe nocooue dusuka. YriyosieHHslt yposens 10, 11
kiacc, "Ipoda", kopnopanus "Poccuiickuii yaeOHUK"

B.A. Kacpsnos , JI.II. Momeiiko, E.3.Parouns KontponbsHbsie padoTsl Ousuka.
Yrnyoneunnsit ypoBenb, 10,11 kmace, "Jpoda", kopropamus "Poccuiickuit
yueOHUK"

C.B. Crenanos, JIabopatopHblii NpaKTUKYM AJIsE KJIACCOB C YTIyOJIEHHBIM
uzyuenunem ¢usuku, 10-11 kiacc, "Ipoda", kopnopanus "Poccuiickuii yueOHUK"
PeivkeBuu A.I1. 3anaunuk ®dusuka 10-11 kmace, "poda"

JI.A.Kupux CamocTosiTenbHbIe U KOHTpOJIbHBIE padoThl Guzuka 10, 11 knacc,

"Unekca"

A.E. Mapon, E.A. Mapon Jlunakrnueckue matepuainbl Gusuka 10-11 knacc

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. https://videouroki.net/

2. https://infourok.ru/



3. Poccuiickas snekTponnas mkoia (resh.edu.ru)
4. BITP—-2024, ®u3zuka nis 11 kiacca: 3aganusi, OTBETbI, PELICHMUS.
5. O0yuaromas cuctema Jmutpust I'ymuna (sdamgia.ru)

6. bubmmoteka II1OC (permkrai.ru)

7. EI'D—2024, ®u3uka: 3aaHus, OTBEThI, PEIICHUS.






