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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKEe Ha YpPOBHE CpeAHEro oOuero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHH U TpeOOBaHWUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takxke ¢ ydétoM (enepanibHON pabodeit mporpamMmbl BocnuTanus u KoHnenmun
npenojiaBanusi yueobHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aluiIX
Poccuiickoii  ®enepanuu, — peaqu3ylOIIMX  OCHOBHBIE  0Opa3oBaTelIbHBIC
POrpPaMMBl.

[Tporpamma no ¢usmke onpenenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEJOBATENBHOCTh U3YUYEHHSI TEM U PAa3/EsIOB
y4eOHOro mpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3Eil,
JOTUKM  y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydaronIuxcs.
[IporpamMma mo ¢usuke Aa€T MpeACTaBICHUE O LENAX, COACpPXKaHUH, OOIIen
cTpateruu OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
yuebHoro npeamera «Dusnkay Ha yriIyOJIEHHOM YPOBHE.

N3yuyenue kypca ¢uzuku yriayOJE€HHOTO YPOBHSI MO3BOJISIET PEaTM30BaTh
3aaun npo¢deCcCUOHATBHOW OPUEHTAIMH, HAIMIPABJIECHO HAa CO3JaHUE YCJIOBHM i
NPOSIBIICHUS] CBOMX HHTEIICKTYyalbHBIX U TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJKEHHs O0pa3oBaHUS B
OopraHu3alusaXx MpoPecCHOHATLHOIO 00pa3oBaHMsl 1O PA3IUYHBIM  (UBHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nporpamme 1o (¢u3Mke ONpeAeNsroTcs IJIAaHUPYEMble pe3yibTaThl
OCBOCHHMS Kypca (HW3MKM HA ypOBHE CpEIHEro oO0ImEero o0pa3oBaHUS:
JUYHOCTHBIE,METANIPEIMETHBIE, MPEeAMETHRIC (Ha yrTyOnéHHOM ypoBHE). HayuHo-
METO/IOJIOTUYECKON OCHOBOM i1 pa3pabOTKKM TpeOOBaHUN K JIMYHOCTHBIM,
METanpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOYYarolIMXCs, OCBOMUBIIMX
nporpaMMmy 1o (u3MKe Ha YpOBHE CpenHero oOmero oOpa3oBaHHs Ha
yIIyOIE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHUS Kypca (GU3MKM Ha yriyOJI€HHOM
YPOBHE, B TOM YHCJIE TPEAMETHBIE PE3YJILTATHI IO F0/1aM 00yUYEHUS;

coziep:kanue yueoHoro npeamera «Pusrkay 1o rogam o0ydeHusl.

[IporpaMma mo ¢u3uke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCITI0JIb30BaHA YUUTENSIMU (DU3UKHU JUIsl COCTABIICHUSI CBOMX pabOYMX MPOrpamMM.

[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
IPENIOCTaBIsAET BO3MOXHOCTH JUIsl peaju3allid  Pa3IMYHbIX METOJIMYECKHUX
MOJXOJOB K MpemnoAaBaHUi0 (U3UKK Ha YrIIyOJEHHOM YPOBHE MpPH YCJIOBHHU
COXpaHEHHUs 00s13aTeNIbHOM YacTH COAepKaHUs Kypca.



dusznka Kak Hayka O HamOonee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyINAas B
KayecTBE y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLlIkonpHbIN Kype GU3NKu — ccTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PM3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBICHUH, WM3y4yaeMbIX XUMHUEH, Ouosoruei,
dbusndeckoir reorpadmeit u actpoHomwueit. Vcmonp3oBaHWE W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU OMPENeNTWIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MAaTE€pHAJIOB C 3aJlaHHbIMM cBoWcTBaMu. M3ydeHue
(U3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHON
KapTHUHBI MUpa oOydaromerocs, B (OpMHUpOBaHHE YMEHHUI MPUMEHSATh HAyUHBIN
METO/]] IO3HAHUS TP BBITIOJIHEHUU MU Y4€OHBIX UCCIIETOBAHHIA.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeIHEr0 OOIIEr0 00pa30BaHuUs MOJIOKEH
psa uaeH, KOTOpble MOYXHO PacCMAaTPUBATh KaK IMIPUHLIMIIBI €70 MOCTPOEHUS.

Hoea uenocmmuocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOMPOCHI KIITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (U3MKH
o0beAMHEH BOKpYr (u3Mueckux Teopuid. Beaymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanus NPeANoNaracT HCIOJIb30BAHNE
TYMaHUTapHOTO NOTeHIHMana (U3MUECKON HAYKH, OCMBICIEHHE CBS3M Pa3BUTHUSA
¢u3ukun ¢ pa3BUTHEM OOWIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M SKOJIOTHYECKHUMH MTPOOIEMaAMH.

Hoen npuxnaonon nanpagnennocmu. Kypc ¢usvuku yrmyOiaéHHOTO ypoBHS
IpEIoJiaraeT 3HaKOMCTBO C IMIMPOKUM KPYT'OM TEXHUYECKUX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpui M 3akoHOB. Ilpu 3TOoM paccmaTpuBaroTcst Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTPOMNCTBA, H
TEXHOJIOTHH.

Hoea 3konozuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHUS 3JIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKM U TEXHOJOIMM, a TakkKe 00CYX IAECHUA
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoenue cofepkanusi MPOTPaMMBI 10 (GU3HKE TOHKHO OBITH TOCTPOCHO Ha
IOPUHLIUIIAX CUCTEMHO-/EATENBHOCTHOrO noaxona. s Gusnku peanuzanus 3THUX
IPUHLIKIIOB 0a3UPYyeTCsl Ha UCIOJIb30BAaHUM CAMOCTOSITEIBHOTO AKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYMOIIEro (¢akropa ydeOHoro mnporecca. g yriayOna€HHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHUECKOTO 3KCIePUMEHTa,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYCHHUECKHE OIbITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboTel U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3zanud (PU3NYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBojauTcs au60 B koHIe 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO MOJIYTOAMM B KaXIOM U3 JTUX KiaccoB. Bropoil cmocod — 3T0
UHTETpaluss paboT MpakTUKyMa B CUCTEMY JaOOpaTOpHBIX paboT, KOTOpHIE
IPOBOJASATCS B Ipolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon paboramu
IPAKTUKyMa TIOHMMAETCsl CaMOCTOSATEIbHOE UCCIIEN0BAHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAA 0€3 MOMIAaroBOM UHCTPYKIUH.

B nporpamme mno (¢usMke cucTeMa YYEHHMYECKOIO SKCIEPUMEHTA,
7a00paToOpHBIX pabOT M MpakTUKyMa MpeJCTaBiIeHAa €IWHBIM mepeuHeM. Bridop
TEMATUKU U1 3TUX BUAOB YYCHHUYECKUX MPAKTHUUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MPOLECCa UCXOAS U3 OCOOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAaHMsI U OCHallleHus kabuHera ¢Qusuku. Ilpm sTom oOecneunBaercs
OBJIaJiIcHUEe OOYYaIOUIUMHUCS YMEHUSAMU TMPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIENOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M TOCTAaHOBKY
OTIBITOB T10 MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUIO PACUETHBIX M KAaYECTBEHHBIX
3amay. Ilpu 3TOM Ans pacy€THBIX 3aa4 NPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKOW MOJEINbI0, MO3BOJISIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfena Kypca, Tak U
UHTETPUPYS IPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3lenoB. [[1s kaueCTBEHHBIX 3ajad
OPUOPUTETOM SIBJIIIOTCA 3aJaHusl Ha OOBSICHEHHE/TIpEeNCKa3aHUE IPOTEKaHUs
(u3nyecKuX SBJICHUNA U MPOLIECCOB B OKPYKAIOILIEH XKU3HHU, TpeOyromue BbIOOpa
buznyecKoil MOAENU AJis CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO0ECIEUeHHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs IOJIKEH U3Yy4aThCs B YCIOBUIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKH JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0OOpyZOBaHUE TSI BBIMOJHEHUS YKa3aHHBIX B TPOrpaMme IO
¢u3rKe yYEeHHYECKHX OMNBITOB, JaOOpaTOPHBIX pabOT U paboT MpakTUKyMma, a
TaK)Ke JIEMOHCTPAaLlMOHHOE 000OpYy/10BaHUE.

JleMOoHCTpallMOHHOE  000pyJoBaHMEe (POPMHUPYETCSI B COOTBETCTBUM  C
OPUHLIKAIIOM MUHUMAJIBHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (U3MKE KIIOUYEBbIX JEMOHCTpAIMil asis
UCCIIEIOBAHMSI  M3Yy4YaeMbIX SIBIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE JUIsI YYEHHYECKUX HPAKTHUUECKUX pPaldoT
dopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILICKTa Ha JBYX OOyYarommxcsi. TeMaTHYeCKHEe KOMIUICKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpHUid.

OCHOBHBIMU TIETISIMU U3Y4CeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

dbopMUpOBaHHE WHTEpeca M CTPEMIICHUS OOy4Jalonuxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHEC WX HWHTEJUICKTyaJIbHBIX M  TBOPYECKHX
COCOOHOCTEM;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHUSA W (popmHUpoBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHHSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuH B (PyHITaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHre YMEHUI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAaHWUU U HAYIHBIX JIOKA3aTEIbCTB;

(dopMUpOBaHHWE TPEIACTABICHUNA O POMM (DHU3UKK IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
npo(heCCHOHANFHON  JIeATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TIOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 5TOM HaIlpaBJICHUH.

JlocTrKeHHE ATUX Ieed 00eCIeuynBaeTCsl PEIICHHEM CIICAYIONINX 3a]1ad B
mpoliecce u3ydeHus Kypca GU3nKyd Ha ypOBHE CPEAHETO O0Iero 00pa3oBaHMs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (HPU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHSIX,  BKJIOYas  MEXaHUKYy,  MOJEKYISApHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATh TEOPETUUCCKHIE 3HAHUS IS OOBSICHEHUS
(GU3MYECKUX SIBICHUHA B TPUPOAC M JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
TIOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pEIICHHS pPA3NIUYHBIX 3aJad ¢ SBHO 3aJlaHHOM
dusznyeckoil MonenbIo, 3aJay, MOAPA3yMEBAIOUIMX CAMOCTOSTEIBHOE CO3JaHUE
du3MYeCKO MOJCIM, aJeKBaTHOW YCJIOBHSAM 3a7add, B TOM 4YHCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJAMH CaMOCTOSITCIbHOTO IUTAHUPOBAHHUS W IPOBEACHHS
(GU3MYECKUX  OKCICPUMEHTOB, aHajdM3a W HWHTEpPIpeTanud WHGOPMAINH,
OTpe/ieNieH s JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

CO3/IaHHME YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIECIOBATEIHCKOMH,
TBOPUYECKOU NIEATEITHHOCTH;



pa3BuTHE WHTEpeca K chepam npodhecCHOHATHHOU JAESTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOné€HHBIN ypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®duszuka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIMMUCS, [UIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa30BaHUs MO CHEIHATBHOCTAM (PU3UKO-TEXHUUECKOTO TPOdUIIS.

Ha uzyuenue pusuku (yrmyOnéHHBIH YpOBEHb) Ha YPOBHE CPEAHETO OOIIETOo
obpazoBanus oTBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENIEIIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
NPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
NpOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. HayuHnbiit MeTO IO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAs HayKa o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PUBUYECKUX SIBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (pU3HKE.

CriocoObl  M3MepeHus: (U3MUECKUX BEJIMYMH (aHAJIOTOBble U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (pusmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HU3MUECKUX SBICHUM M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HWACATbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsan). ['unoresa. @uznueckuil 3aK0oH, TpaHUILIbl ero npuMeHuMocTH. duznyeckas
TEOPHUSL.

Ponbp u mecto ¢usuku B (HOpMHUPOBAHHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IESITEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa M HANpPsDKEHUS B LENH MOCTOSHHOTO TOKAa IIPH
MOMOIIIY aHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ nudpoBoii maboparopueir mo ¢usuke. [Ipumepsr n3MepeHus
(GU3UYECKUX BEJIMYWH TIPH MIOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema oTcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTop MarepuasbHOM TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHUE MaTe€pUaIbHOW TOYKH, MX MPOEKIHMH HAa OCH CHCTEMbl KOOPAMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaT€pUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOonmHoe maneHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Ttena,
OpOIIEHHOTO TMOJ YIjoM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUS] MaTEpUAJIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBonmHenHoe  nBuwkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY>XKHOCTH. YTJOBas W JMHEWHas ckopocTh. [lepwom m wactora obOpaiieHus.
[lenTpocTpeMuUTEIbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTEPUATbHON TOUKH.

TexHuyecknue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETP,
JB)KCHUE CHApAJIOB, LIEMHbIE, IIeCTepEHYAThIe U pPEeMEHHBIE TNEpeaayd,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mopgens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XApAKTEPUCTUK
JBH>KECHUS.

CriocoObI UCCIIeIOBaHUS IBHKCHUM.

Nnnroctpanus npeiesibHOro NeEPEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmonenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY W
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu JABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN ABUKEHUS OJHOTO U TOTO XK€
T€JIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpEHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM TIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepeHne  yCKOpeHHs CBOOOJHOTO  MajieHUs (PEKOMEHI0BaHO
UCIIOJIb30BaHuE IUPPOBOI TabOpaTOpuH).

W3yyenue fABWKEHHS Tena, OpOIIEHHOTO TOpu3oHTaiIbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPONOPLHUOHAIBHOM 3aBUCHUMOCTH MEXAY AalbHOCTHIO
I10JIETA U HAYaJIbHOU CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella IO OKPYKHOCTH C IOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepuoaa OOparieHus KOHHYECKOT0 MasTHHKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBbii 3akoH Hprotona. MuepuumaneHble cuctemsl orcyéra. [IpmHnmn
oTHocuTenpHOCTH ['anmnes. HenmHepunanpHble cUCTEMBI OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cua. [IpuHIuUI Cynepro3uiuy CHil.

Bropou 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3akoH HproTOHA 17151 MaT€pUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tsbkecTd. 3aBUCHUMOCTh YCKOPEHMSI CBOOOJHOIO NaJAE€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEeHHE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxyerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS WU CHJIA TPEHMS
nokost. Koapduuument tpenus. Cuna cOnpoTHBICHUS MPH [BIKEHUU Tela B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenne nBuxkeHHs TEN B MHEPLHUATBHBIX U HEUMHEPLHAIBHBIX CHUCTEMaX
OTCY€ETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJEWCTBYIOLIEH  MPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAIILHON CUCTEME OTCUETA.

PaBeHCTBO CWiI, BOBHUKAIOIIUX B PE3YyJIbTATE B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI MIOKOSI, KAYEHHSI M CKOJIBIKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPHU ABMKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IIo
HAKJIOHHOM INTOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MaCChI.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

N3yueHne NBUKEHUS CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOM uepes
JETKui OJIOK.

N3mepenue koddduiiieHTa TpeHus MO BEJIMYMHE YII0BOTO Kod(duireHTa
3aBucuMoctu F.,(N).

HccnenoBanue nBHXEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3(pPULIMEHTOM TPEHHUSI.

N3yueHne NBUKEHUS IPy3a Ha BALy C TDEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpamiaTteabHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEIIETYAThIe KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

HccnenoBanre ycliOBUMI pPaBHOBECUS TBEPIOIrO TeJla, HMMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

M3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO MUIOMAb ONIOPHI.

Tema 4. 3akonvt coxpanenus ¢ MexaHuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MaTEPUAIBHBIX TOUYEK. TeopeMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITBI M UBMEHEHUE UMITYJIbCA TElla.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

MoMeHT umIynbca MaTepualibHOW TOUYKHW. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaGota cunmel Ha MajloM W Ha KOHEYHOM TiepemernieHuu. [ paduuaeckoe
npeacTaBiIeHUe paboThl CUIIBI.

MoIHOCTb CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[ToTeHnManbHble W HEMOTEHLMANbHbIE CWIbL. [loTeHIManbHas 3HEpPrus.
[ToreHuunanbpHast SHEPrUst ynpyro AeGpopMUpOBaHHOM MpyXHUHBI. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM I'PABUTALMOHHOM moje. [loreHnumaneHas sHeprus
TeJa B TPABUTAILIMOHHOM I0JIe€ OAHOPOJHOIO mapa (BHyTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHWYeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymun s MACaIbHOM KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (QUIrypHOE KaTaHWE Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHMs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PadOTHI.

B3auMHbIe mnpeBpalicHUs KUHETUYECKOW M TNOTEHUUAJIbHOW SHEPrui MNpu
JNEUCTBUU Ha TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHUH MPU CBOOOTHOM TAICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

N3mepeHne nMmyJsibea Telia o TOPMO3HOMY MYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU AIEKTPOMOOWISI M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIPYTOM B3aUMOIEHCTBUM.

N3mepeHre KHHETUYECKON SHEPTUHU TeJla [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS MOTEHLIUAIBHONW SHEPTHH MPYKUHBI C pabOTOM CHIIBI
TpPEHUSL.

Onpenenenue padOThl CHIIBI TPEHUS NMPHU JABWKEHUM TEJNAa MO HAKIOHHON
IJIOCKOCTH.

Paznen 3. Mosekyasipaasi Gu3nka u TEPMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bBbpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUST WM B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs TIa3oB,
KUIAKOCTEH M TBEPABIX TeN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE AITHX



mozened. Macca u  pasMepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa u crocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBHKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbBl. YpaBHeHHe MenneneeBa—Knaneiipona. AoOcomoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
ujeanbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPE/ICTaBICHUE U30IPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIy [JaBJIEHUEM W  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JBHKEHHSI MOJIEKYJI HJICATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEHEN
KHMHETHYECKOW 3HEPIUEH MOCTYNATEeIbHOIO TEIJIOBOIO IBMXKEHUS €€ YaCTHULL.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETD,
O0apomeTp, MoTy4YeHUE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUs YacTHI] BELECTBA.

Mopenb GpOyHOBCKOTO IBHKCHUS.

Buneoponuk ¢ 3anuceio pearbHOro OpOyHOBCKOTO IBUYKEHUSI.

Huddyszust KuIKOCTEH.

Mogaens onbita LlTepHa.

[IpuTsrKkeHNE MOJIEKYII.

Mopenu KpUCTaJuIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanre H30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxym.

HccnenoBanne Tmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsSUYEH U XOJIOJHOM BOJIOM.

W3yyeHue H30TEpMUYECKOro Impouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1udpoBoit 1abopatopun).

N3ydenne n30X0pHOro mpolecca.

N3yuyenue n3o6apHOro rnpoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHYTpEHHHE MapaMeTpbl. [lapamerpsl
TEPMOJUHAMHUYECKON CUCTEMBl KaK CPEIHHE 3HAYEHHUs BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauvanmo TepmoguHamuiku. (CaMONpOU3BOJIbHAS — pelaKcarus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogens uealbHOr0 ra3a B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaXXE€HUE ISl BHYTPEHHEW DHEPIUH.
VYcnoBrs NPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHUEHTPALMs YaCTHUIL, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHYTPEHHEW 3HEPruu OJJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHAMUKe. Boruucienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEpTuu
TEPMOJMHAMHYECKOW  CcHUCTeMbl 0e3 coBepmieHuss pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaAelnbHas W MOJIIpHAs
TEINTIOEMKOCTH BeElIeCTBA. YpaBHeHuMe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHHUs
ToruBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepemade. I[lonsatue 00
aanabaTHOM IpoIIeCCe.

[lepBblid 3aKkOH TepMOAMHAMHKU. BHyTpeHHsst »sHeprus. KommuecTtBo
TEIUIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

Bropoil 3akOH TEepMOAMHAMHKH JJisI PAaBHOBECHBIX IMPOLECCOB: YeEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM i1  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TMEpeaTh TEIUIOTY OT OoJiee XOIO0AHOro Tena K 0oyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpatumMocTh MpUPOIHBIX MTPOTIECCOB.

[Tpunnumnsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3Hauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHUE ACTIEKThl MCIIOIb30BaHMUsl TEIUIOBBIX ABUrarenieid. TermoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJOUIbHUK,
KOHJUIIMOHED, AMU3EIbHBIM W KapOIOpaTOpHBIM JBUraTeNH, mNapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALMUS «TEIJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIN3AIUs OMOOPTaHUIECKOTO TOTUTHBA JIJIS
BBIPAOOTKH «TETUIOBOM» W SJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



Crioco0Ob1 M3MEHEHHSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenne yaeinbHON TEIII0EMKOCTH.

HccenemoBanne npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3UM DHEPTHM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUIKOCTEM.

Tema 3. Azpecamnivie cocmoanus eewjecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u koHAeHcarus. Vcmapenwe wu KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUA.

HacbllieHHbIE W HEHAcChIlEHHbIE TMapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTH
0T 00BEMA HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUSI OT JIABJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u aMmopdubie Teraa. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTaun3auusa. YJIeJbHAs TEIUIOTa IUIABJIEHUSA.
Cyb6mumanusi.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aepopmarui.

TemnmoBoe pacmMpeHne KUIKOCTEH U TBEPJBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenrie. AHrapMOHHU3M TEIIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tel (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (pa3zoBbIX MEepexoaax.

VYpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTtHOe HaTsKeHME. K03 (UIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie siBnenus. J[aBneHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHudeckne yCTpPOWCTBA W  TEXHOJOTHUYECKHE TMPOLECCHL:  KUIKHE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Jemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHMKEHHOM JABJICHUU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI C MBUIBHBIMU TNIEHKAMH.

CmauunBaHue.



Kanunnsipabie siBJICHUSA.

Moaenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasl nepopmarmii.

Hab6monenue mMansix gedopMariuid.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3yueHune 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBILIEHHBIX MTApPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
ITOMEILEHNH.

N3mepenne ko3ppuiimeHTa noBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOHra.

WccnenoBanne 3aBUCUMOCTH JAepopMallii Pe3uHOBOro oOpasma ot
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3aluss Tea U e€ MpOosBICHUSA. ODJEKTpuueckuid 3apsa. [Ba Buaa
DNEKTPUYECKUX 3apsAnoB. IIpOBOOHMKM, NOMAJIEKTPUKH W MOJYIPOBOIAHHUKH.
DOneMeHTapHbId JJIEKTPUUECKUI 3apsii. 3aKOH COXPAaHEHHs 3JIEKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kynona.

DIekTpuuecKoe nojie. Ero geicTBre Ha JIEKTPUUYECKUE 3apsiJIbl.

Hampspk€anocts  anmektpuueckoro  mons.  [IpoOubiit  3apsia.  Jlunum
HAIPSHKEHHOCTH 3JEKTPUUECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATUYECKOrO IMOJsA. Pa3HOCTh MOTEHUMATIOB M
HanpspbkeHue. lloTeHuumanbHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman anexkTpocrarnyeckoro moiis. Csi3b HANPSYKEHHOCTH MOJS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOrO TMojis (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHIMN Cynepno3uLUN dAEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEepHO 3apspkeHHOM cdepbl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN HanpspDKEHHOCTH JTHX IOJIEH U
HKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPsSA0B.

JvsnexTpuku B DJEKTPOCTATUYECKOM ToJIe. Husnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DIeKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpPA.

[TapannenbHOE coennHEHNE KOHIeHCaTOpoB. [locmenoBarenbHOe cCOeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBrkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3allluTa, 3a3eMJICHHE BJIEKTPONpHUOOpOB,
KOHJIEHCATOphl, reHepaTop Baun ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINMN AEUCTBUS DJIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctaTdeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3JeKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHJIEHCATOpa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

OueHka cui B3auMOZIEHCTBUS 3apsyKEHHBIX TEI.

HabGnrogenue npeBpallileHus 3HEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAUOA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIUAJIOB (HampsHKEeHMST) npu
MOCJIEA0BATEILHOM COEUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwtil 31eKmpuyecKuii mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTKa Lenu.

DneKTpu4ecKoe CONIPOTHBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI W IUIOMAAU IOMEPEYHOr0 CEUYEHUS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH Jxoymns—Jlenma.

MOIHOCTh 3JIEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

DOJIC ¥ BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma 1
MOJHOW  (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MoCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

W3mepeHre CUilbl TOKA U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPsKEHHs I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOIUOAA.

3aBUCUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEYEHUs U MaTepraa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTHUBJIEHUS TPU NOCTOSHHOM
HaIPSHKEHUHU.

[Ipssmoe nzmepenune DIC. KopoTkoe 3aMbpIkaHHE TralbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0ObI coenuHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pasHOCTH MOTEHUMAJIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yAenbHOro CONpPOTUBIIEHUS TPOBOIHHUKOB.

HccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA OT HANPSDKEHUS U JIAMIIBI
HaKaJIUBaHMS.

YBenuuenue npejena u3MepeHus: aMmrepMerpa (BoJbTMETpa).

N3mepenne D/1C u BHyTPEHHETO CONPOTHUBIIEHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctyd JJIC raJbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznruunvix cpeoax.

OJIEKTPUYECKAs]  MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHBIICHUS METAJUIOB OT
TeMriepaTypbl. CBEpXIpOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobOcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJIynpoBoHUKOB. CBoMCTBa p—n-niepexoa. [lomynpoBoHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHUYECKAs IHUCCOLUALMSL.
Onexrponns. 3akoHbl Papanes s JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsn. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lnasma.

TexHuueckue yCTpOMCTBa M INPAKTUYECKOE NPHUMEHEHHE: Ia30pas3psiIHbIE
Jamibl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJIyIPOBOJHUKOBBIE NPHUOOpBI: AMOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAUOJ, TajlbBaHUKA, paUHUPOBAHUE MEIH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIUS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHbl 3ekTposm3za dapases.

HckpoBoit paspsaa M IpOBOJAUMOCTb BO31yXa.

CpaBHEHHE MPOBOUMOCTH METAJUIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hab6monenue snextponmsa.

W3mepenne 3apsaa OMHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONIPOTHBIICHHMSI  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKui NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJB30BaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEJINYMH.
OueHka rpaHul] NOrPEeLIHOCTEN.

[IpoBeeHHE  KOCBEHHBIX HW3MEPEHHW, MCCIENOBAaHUHW  3aBUCHMOCTEU
¢u3nyecKux BEIMYWH, MPOBEpPKA MPEAJOKEHHBIX THUMNOTE3 (BBIOOp U3 pabdor,
ONMCAHHBIX B  TEMaTHYECKMX  pas3lenax «YYEHMYECKHMM  JKCIIEpUMEHT,
Ja00paTopHbIE PaOOTHI, MPAKTUKYM).

MexnpeaMeTHbie CBA3H.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EU C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHUE, HAY4YHBIA (haKT, THIOTE3a, (U3NYECKas BEIMYMHA, 3aKOH,



Teopusi, HaOJIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHHE, MOJIEIb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, MU POBast JTaA00paTOPHs.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIuS,
napaboJa, runep6ona, ux rpaduku U cBoiicTBa. TpUroHomeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: Mmexanndeckoe ABUKEHUE B KUBOW mpupone, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpPYXKAloLIeH Cpe.bl,
yTHiIn3anuss OWOOPraHMYECKOTO TOIUIMBA JJisi  BBIPAOOTKH  «TEIUIOBON» W
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUIKUE KPUCTAIIbI, DJIEKTPUUECKUE
CBOICTBAa METAILIOB, JCKTPOIUTUYECKAS TUCCOLMALINS, TAIbBAHNUKA, SJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUe JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OSKHJIKOTO TpEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIHK), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (THPOCKOI, BOAOMET WU ApPYTue), ABUTATEIb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOJTYIPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmopneiicTBUe TOCTOSIHHBIX MAarHUTOB M TPOBOJHHKOB C  TOKOM.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHiun cynepnosunnu
MArHUTHBIX NIOJIEW. JIMHUY MarHUTHON MHIIYKLMH.

MarnuTHO€ 10Jie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. [[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nosne B BemectBe. PeppoMarieTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N  TCXHOJIOTMYCCKHC TIIPOLECCChI: IIPUMCHCHHC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TECTeP-MYJIbTUMETP,
AJIEKTPOBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MAarHATHOTO  TOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW UHIYKIIMU MO JUIMHHOTO MPSIMOTO MPOBOTHHKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYLIKH C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

Hab6monenue aBuxeHus mydka 3JeKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NEUCTBUSA ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3IEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre MarHUTHOTO MOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne NeMCTBUS NOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMiiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUsI CUJIbl AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKyu.

SIBienue ANEeKTpOMarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOMU
uHaykuuu. OJIC wHAyKuMM. 3aKOH JJIEKTpoMarHWuTHOW wuHaykuuu Dapanes.
Buxpesoe anexrpuueckoe nosue. Toku Pyxo.

OJC uHAYKUMHU B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[TpaBuno Jlenua.

NunyktrBHOCTh. KaTylika WHIYKTMBHOCTM B LENM MOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOIMYECKHE IMPOUECCH: HUHAYKIMOHHAS
1e4b, COJICHOU/I, 3allIUTa OT JICKTPU3ALMU TEJ IIPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGnrogenue siBIeHUs 3JI€KTPOMAarHUTHOM MHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B aIFOMUHUEBON (METHON) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

Ornpenenenue MHAYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHNS CAMOMHAYKIWH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apMonnyeckue kosiebanusi. Kunematuueckoe ¥ JTUHAMHUYECKOE OIMHUCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXPAaHEHUs MEXaHWYeCKoW sHepruu). BoiBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 MX SHEPTeTHYECKOTO H
KMHEMAaTUY€CKOTO OMTMCAHMUSI.

Amvmutyaa u ¢asza kosebanuil. CBsi3b aMIUIMTYbl KOJ€OAaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m wacrtora koseOanuii. [lepmom Mambix CBOOOTHBIX KOJI€OAHUI
MaTeMaTUYeCKOro MasTHHKA. llepros cBOOOAHBIX KOJ€OaHMW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHyKaeHHble kKonebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPUBOMU.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTHYECKHUE MPOIECCHl: METPOHOM, Yachl,
Kauelu, My3blKalbHble HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeTbHOTO ABUKCHUS.

HaGmronenue He3aBHCUMOCTH TIEpHO/Ia MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTYABL.

HccnenoBanue 3aTyXarmuxX KOJIeOaHUM 1 3aBUCUMOCTH TIEPUOJIAa CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne konebGaHWi Tpy3a HA MACCUBHOM MpYKHUHE C IEJbIO
dbopmupoBaHUs IPEACTABICHUI 00 UACATBPHON MOACIHN MTPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPH KoJIeOaHUSX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYXACHHBIX KOJIEOaHUIA.

Hab6nronenue pesonanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JBHKEHUS TeJa B X0/I€ KOJIeOaHH Ha yIIPYTrOM MOABECE.

M3y4yenue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMINX KOJIeOaHUi.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Koiedanus.

KonebatenbHblil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebatenpHOM KOHType. ®opmyna Tomcona. CBsi3p aMIIUTY/bI
3apsiia KOHJAEHCATOpa ¢ aMIUIUTY/I0M CHIIBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs.

[lepemeHHBI1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEHCTByIOIEE 3HAUYEHHWE CHIbI TOKAa W HAMNpsHKEHUS MpU pas3audHoil (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHU.

CHHyCOMIAIBHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LENM CHUHYCOHJAJIBHOIO NEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvueiii  Tpanchopmarop. IlpousBonactBo, mepemadya u moTpeOieHHe
IIEKTPUYECKOU SHEPIHH.

OKOJIOTMYECKUE PHUCKUA IpU IPOU3BOACTBE JJEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MNPOLECCHI: JIEKTPUYECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeIay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH M EMKOCTH
KOHTYDa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJI€OaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJEOAHUH.

Mopeinp 31eKTpOMarHuTHOIO reHepaTopa.

BoinyxaeHHble CHHYCOMIaTbHbIE KOIeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTeNIbBHOM —COCAMHEHUM PE3UCTOpPA, KaTyLIKH
VMHIYKTUBHOCTH U KOHAEHCATOPA.

VY CcTpoiicTBO M IPUHITUT ACUCTBUS TpaHChopMaTopa.



Mojenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPpAKMUKyM.

N3yyenue tparncopmaropa.

HccnenoBanre MEepeMEHHOTO TOKa 4Yepe3 MOCJIeNOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenune 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHummble 60JHbl.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. Ilomepeunsie u
POJ0JIbHBIE BOJHBL. llepros, CKOpOCTh pacnpoCTpaHEHUs M JJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJIH: OTpPaXECHUE, MpejoMiieHHne, WHTep(epeHius u
U paKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYKAIOIIEH CPEIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3MyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmMHuast opueHTaIms BEKTOPOB B AIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHWUTHBIX  BOJH:  OTPaXKEHUE,  MpeJIOMIICHUE,
noJisipu3alus, HTepdepeHus u qudpaxims.

[lIkana 3mMeKTpOMarHUTHBIX BOJIH. [[pUMeHEeHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMTIBEI pagOCBsI3K U TeNeBUaeHU. Pagnomokanms.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHUuecKrue YCTPONCTBA M TNPAKTUYECKOE MNPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neusb,
yJIBTPA3BYKOBAs JUATHOCTUKA B TEXHUKE W MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U paCPOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teo Kak KCTOYHUK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGmonenue otpaxxeHus u mpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenue nnatepdepeHnu u AUPpaKkiu MEXaHUMIeCKUX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HaGmtonenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIO0H W
4acTOTOU KoJeOaHuH.

HccnenoBanre  CBOMCTB ~ DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
npesioMJIeHUE, NoJspu3anus, udpakius, uHTepdepeHus.

Oo6HapyxeHue nHGPaKpacHOTO U YIbTPAPUOJIETOBOTO U3TYUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEHOE paclpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4yeyHbIl1 HICTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Ceprudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0CToSHCTBO YaCcTOTHI
CBETA M COOTHOILICHHWE JJIMH BOJIH IPH NEPEXOJEC MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. Jucnepcust cBeta. CloXKHBIN cocTaB 0enoro cpera.
IIBer.

[lonHoe BHyTpeHHEEe oTpaxeHue. [IpenenbHbIil yroa MmojaHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie U pacceuBaromue JuH3bl. Tonkas smH3a. ®DokycHoe
paccTossHUE M OINTHYECKas CHJa TOHKOW JIMH3BL. 3aBUCHUMOCTh (HOKYCHOTO
paccTosiHUs TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

@opmysa TOHKOW JMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jyya, NMpOWENIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyecko ocu. IlocTpoeHne wu300pakeHWI TOUKHM W OTpe3ka NpsIMOH B
coOMpaOIIMX U PACCEeUBAIOLIUX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspematomas crnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEeHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. lIpumepsl knaccuyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  TAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, MpOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanrie npeioMJIEHUS CBETA.

Ha6mtonenue moiHoro BHyTpeHHETO oTpaxkeHusi. Moiens CBeTOBOIA.

Hccnenoanre xoAa CBETOBBIX IYYKOB YEpe3 IUIOCKOMapasliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

Hab6monenue natepdepeninm cpera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Habmonenne nudpakiinoHHOTO CIIeKTpa.

Hab6monenue aucnepcun cBeTa.

HabGnrogenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3mepeHnue nokazaresis npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4uenune n300pakeHns B CHCTEME U3 TUIOCKOTO 3epKajia U JIMH3HI.

[Tomy4yenune n300pakeHns B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TENECKONNYECKUX CUCTEM.

Hab6mronenue nudpaxiuuu, tHTEpPEpeHIMH U MOISpU3aluU CBETA.

N3ydeHnne noyisipru3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA3EPHOTO U3ITyICHHS Ha IBYX IIIEIISX.

Hab6monenue aucnepcun.

HabGnrogenue u vcciieqoBanue AUGPaKimOHHOTO CIEKTpa.

N3mepeHnune IIMHbI CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3ITy4YEHHUs CBETOIMOAA TIPHU MOMOIIU IU(PaKITMOHHON
PELLETKU.

Pasnen 6. OcHOBBI crieIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['panuipl TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHON TEOPHUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON — mHTepBasl.  [IpeoOpazoBanus  Jlopena.
VYcnoue npudnHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpALIEHUE JUINHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIbI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHULIbI. DHEPTHUS
MOKOS.



TexHHUYecKue YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEHU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHne MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX  4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Pasznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanuszm.

PaBHOBeCHOE TEIJIOBOE M3JIy4eHHE (U3IydeHUE aOCOIIOTHO YEPHOTO TEa).
3akoH cMmeneHus Buna. ['mnore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTrUsl U UMITYJIbC (POTOHA.

®ororddext. Ombitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina ansa potospdexra. «Kpacuas rpanuna» Gorosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXKkarollyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBbI€ cBOMCTBA yacTul. BosHbl ne bponnsa. /Inuna Bonnsl ae bpoinnsa u
pasMepsl 00JacTH JIOKaIM3allMM JBWXKYymIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTaIIaX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEOMpeaeIEHHOCTEN
['eitzenOepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: CHEKTPOMETD,
dboTodeMEeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeYHas Oarapes,
CBETOJIUOJ.

Jemoncmpayuu.

®o1orh(DHEeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBENIEHHOCTH.

Ceeroauo.

Conneynas OaTtapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenune nocrosiHHo [lnanka Ha ocHOBe uccienoBanus pororpdexra.

HccnenoBanye 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOIUO/ OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHas moxenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpU NEPEXO/e aToMa
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cniektpoB. CrieKTp ypOBHEM 3HEPTHH aTOMa BOAOPO/IaA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopra.

Habmronenne nuHedvaTbix ClieKTPOB.

YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mtonenue nuaeitgaToro crekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo2o A0pa u INeMeHmMAaAPHBIX YACMUY,.

Hyxknonnas monens siapa I'eitzenOepra—liBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3oronsl.

PagnoaktuBHOCTh. Anbda-pacnaj. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['aMmma-nu3nyyeHue.

3akOH pPaguOaKTUBHOTO pacnaja. PaauoakTWBHBIE HW30TONBI B IMPUPOJE.
CBolicTBa MOHU3UPYIOLIErO H3Iy4YeHUs. BiusHue pagrOaKTUBHOCTH HA KUBbBIE
oprauu3msbl. EctecTBenHbIil poH uznyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jlepekt Macchl sipa.

SAnepusie peakuuu. Jlenenue u cunTes saep. Anepueie peaktopsl. [Ipobdiemsl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3d. OKOJOTMYECKHWE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS IJIEMEHTAPHBIX YACTUL.

dyHIaMEHTaJbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-rimrooHHass MOAENb aApOHOB.

®uszuka 3a npenenamu CranaapTHON Mozaenu. TE€MHass MaTepuss U TEMHas
SHEPIusl.

EnunctBO u3nyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCTBa U TEXHOJOTUUECKUE MTPOLIECCHI: TI03UMETP, KaMepa
Bunbcona, siaepHbIi peakTop, TEPMOSIACPHBIA peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HaHCHAst TOMOrpadus.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JJO3UMETPA.

N3yyenue normoiieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.



Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JJIsI OOBSICHEHUS TPHUPOIBI
KOCMUYECKHX 0OBEKTOB.

Mertoasl acTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS ACTPOHOMHSI.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHHE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTh. MlcTrounuk 3Heprun CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEeKTPAJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TIOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3M TJIABHOW NOCJIEA0BATEIBHOCTA. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U 3BoroIuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m nuxenue CoJyiHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbsl. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3MydEeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHH.

Yuenuueckue navnwoenus.

HaGnrogenust 3B€3HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUJIOKEHUH /1JI ONpe/esieHUs MOJ0KEeHUsT HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro MOJIylIapusi U spKue
3BE3/BI.

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

Pu3nyecKui NPaKTUKYM.

Crioco6b1 m3Mepenns (PU3NYECKnX BETUYUH C MCTOJIH30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCONIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHHH, MCCIENOBAaHWHW  3aBUCHMOCTEU
bu3NYeCKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNoTe3 (BbIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEHUYECKHH  SKCIIEpUMEHT,
Ja00paTopHbIE PabOTHI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.



O0o01enue U cucTeMaTu3alus CoAepX)aHus pa3AesioB Kypca «MexaHuKay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHOM TEOPUH OTHOCUTENbHOCTH», «KBaHTOBas
¢uznka», «IEMEHTbl aCTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJOIMUYECKO,
COLIMAJIFHOM M 3TUYECKOU cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOM KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3UPYIOIIECH, OOBSCHUTEIBPHOM W  MPOTHOCTHYECKOW  (PyHKIUMH
(¢uznyeckoil Teopuu, poib GU3NUECKON Teopuu B (POPMUPOBAHUU IPEICTABICHUN
0 (Qu3nyeckoil KapTHHE MHUpa, MECTO (PU3NYECKOM KAapTUHBI MUpPA B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCS ¢ YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvix noHAMUA, C6A3AHHbIE C USYUEHUEM MEMOO0E HAYUHO20
no3HanuA: SBJICHUE, HaY4YHBIA (haKT, THIOTE3a, (U3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, HKCHEPUMEHT, MOJEJIMPOBAHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHUI, N3MEPUTENBHBIE TPUOOPHL, IUPpoBas 1adopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIE€CTBO. BEKTOpPBI M HMX MPOEKUMU HAa OCH KOOPJIMHAT, CJIOKEHHUE BEKTOPOB.
ITpousBoaHble 3neMeHTapHbIX (QyHkumid. IIpu3Hakum 1omo0HsS TPEYroJIbHUKOB,
oIpezeNieHue IIIOIAAH MIIOCKUX (GUryp u oobEma Tei.

Buonozcun: >nektpuyeckue SBICHUS B JKUBOW NPHUPOJAE, KoyieOaTeabHbIE
JNBIKEHUS B JKMBOM TNPHUPOJAE, SKOJOTMYECKHE PUCKUM TpPH MPOU3BOJICTBE
NIEKTPOIHEPTUH,  DIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXKAIOLIEH  cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLHHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAJUIMYECKON pEIIETKH, CHEKTPabHBIMN
aHaJIN3.

TI'eocpagua: mMarHuTHBIE TIOMKOCA 3€MJIM, 3aJ€KM MAarHUTHBIX PYA,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepatop NEPEMEHHOT0 TOKa, MHAYKLHMOHHAS Ie4b,
JIMHUY 3JIEKTpOIEpead, dJIEKTPOABUIaTeNb, pagap, paIiuoOIPUEMHUK, TEIEBU30D,
aHTeHHa, tenegoH, CBY-meub, ynabTpa3ByKoBas JMAarHOCTHKa B TEXHUKE,



HpOGKHHOHHBIﬁ afrapar, BOJIOKOHHAas OITHUKA, COJTHCYHAA 6aTape${, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHAad SHEPIreTUKa U 9KOJIOTUICCKUC aCIICKThI ee pa3sBUTHA.



[INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMEBI T10 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHS YyuyeOHOro mpenMera «Du3nka»
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kIAHCKOTOBOCTIMTAHUSA:

e chopMUPOBAaHHOCTh TPAKMAAHCKOW  TMO3UIIMM  OOyYaroOIMIeTocs  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUIICKOI0 00111eCTBAa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYETOBEUYECKMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOliecTsa, y4yacTBOBaTb B CaMOYINpaBlieHUH B  00pa3oBaTeNbHON
OpraHH3allly;

e YMEHHME B3aMMOJEUCTBOBATH C  COLMAIBHBIMU  HMHCTUTYTAMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU IESITETbHOCTH.

NATPHUOTHYECKOTOBOCTIMTAHUA:

e c(hopMUPOBaAaHHOCTH POCCUICKOIN IPaXIaHCKON UJEHTUYHOCTH,
MaTpUOTHU3MA,;

e IIEHHOCTHOE OTHOWIEHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIHHUTAHUS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOT0 BOCIMTAHUA:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIKOYAs OCTETHUKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NMIECKON HAYKE.
TpyaoBoro BocnuTaHus:



UHTEpEeC K pa3nuuHbiM chepam npodhecCHOHATBLHON NS TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3MKOW UM TEXHUKOW, YyMEHHE COBEpUIaTh
OCO3HAHHBIN BBIOOP Oymymien nmpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BaHUIO B
oOnactu (pU3UKHU Ha MPOTHXKEHUU BCEH JKU3HU.

IKOJOTrNYEeCKOro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTb IKOJIOTUYECKON KYJbTYphl, OCO3HAHUE TIJ100aIBHOTO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHWE M OCYLICCTBICHUE ACHUCTBUH B OKpYXKAlOLIEH cpenc Ha
OCHOBE 3HaHUs LIEJIEW YCTOMYMBOTO PA3BUTHS YEJI0OBEYECTBA;

paclIMpeHne OmbITa AESATEIbHOCTH HKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (hU3HKeE.

HCHHOCTI/I HAYYHOI'0 MO3HAHHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PU3NIECKON HAYKHU;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESATENbHOCTHU, TOTOBHOCTH B MpOILIECCE
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEA0BATENIbCKYIO
NEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE yUe0OHbIE 1eiiCTBUSA
Ba3oBble Jjornueckue a1eicTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTH M aKTyaJlU3UpoOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNsITh UEIN ACATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U TMPOTUBOPEUUS B PaccMaTpUBaeMbIX
bu3nYecKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ Y4ETOM aHAIM3a UMEIOIIHNXCSA
MaTepUaJIbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JE€ATEIIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
pe3yIbTATOB LIEJIIM, OLIEHUBATh PUCKU MOCIEACTBUI €SITEIIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBbie ucciaeaoBaTe/IbCKHE AeCTBHUA:

BJIa/ICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUEBBIMU TIOHATUSAMUA U METOJAMH
(bu3nYeCKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIHCKON u MMPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3aaad  (U3HIEeCKOTO
COJICpKaHMsl, TPUMEHEHHIO PA3JIMUYHBIX METOJAO0B MO3HAHMUS;

BJIQJIETh BHUJAAMHU JACSATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUHM YYEOHBIX MPOEKTOB B 00JIACTH
buszuKy;

BBISIBJISITh TPUYUHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ pelIeHWs, HaxOJUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKIACHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHaJTU3UPOBaTh TIOJIYYEHHbIE B XOJI€ PCIICHMS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (GOPMYyJIHUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKHU;

JaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TEPEHOCHUTh 3HaHHMS TI0 (QU3HKE B MPAKTUYECKYHO 00JacTh
JKU3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTe;
BBIJIBUTaTh HOBBIC UJICH, MpE/IjIaraTh OPUTHHAIIBHBIC ITOIX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a41, TOMYyCKAIOIIUE aJTbTePHATUBHBIC PEIICHMUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HABBIKAMHU MOJIydYeHUs1 MHGOpMALUU (PU3UIECKOTO COACPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISTH IOMCK,
aHaJIu3, CUCTEMATHU3AlMI0 U HHTEpPHpeTaluio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOpM MPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CPEeACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a/lad C COOJIoJIeHHeM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPIKAHMS B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3zHaueHuss MHGOpPMAIMM U LEJIEBOM ayAuTOpUHU, BBHIOUpas
ONTUMAaJIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3al1H.

KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBHA:



OCYIIECTBIISATh OOIIEHWE HAa Yypokax (U3MKH © BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalliii ¥ CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOKO TOUKY 3PEHHS C MCHOJb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMAThb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHIUBUyaJIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAUMHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JEeUCTBUH, pacrpeesaTh POIU ¢ Y4ETOM MHEHUN Y4aCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHHMKA KOMaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

[Ipe/yiarartb HOBBIE IIPOEKTHI, OLICHUBATH WJAEU C IO3ULIUU HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSIBIATh  TBOPYECTBO W  BOOOpakeHUE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh  IMO3HABATEIbHYIO JICSITEIBHOCTh B
obrmacti (UBMKA W ACTPOHOMHU, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 337a4H;

CaMOCTOSITEJIbHO COCTaBJISITh TIJIAaH PELIEHUs PACUETHBIX W KAYECTBEHHBIX
3a7a4, MJIaH BBITIOJHEHUS MPAKTUYECKOW Pa0dOThl ¢ YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATMIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsM;

pacmMpsATh paMKH  ydeOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHU N,

JeJaTh OCO3HAHHBIA BBIOOP, aApPryMEHTHUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYIUIMH B 0OJACTH
(GbU3UKH, TMOCTOSHHO TMOBBIIATH CBOM 0OOpa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'lb, AMOIUOHAJIBLHbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTbh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOW pedIeKcMr KaKk OCO3HAHHS
COBEPIIIAEMbIX JCHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPUEMBI pedIeKCHr il OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX IpPU aHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOU HEJIOCTATKH U JTIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aHAJIU3E PE3YJIbTATOB
JIESITCIAbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce NOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke 178 YpOBHS CpeAHero oOmero o0pa3oBaHus y OOyYaromuxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, peAnoaratonuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHSA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HIMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B cele;

CaMOpETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCSA K
OMOIMOHAILHBIM W3MEHEHUSIM W TIPOSBISATh TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIMM, BKIIIOUAIONICH CTpEeMIIEHHE K JOCTUXKEHUIO LN
U yclexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEM;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, VYHUTHIBATh €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemaTrh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenuss B 10 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTMYECKOM, COIMAIbHOM M OSTUYECKOM cdepax esaTebHOCTH
4eJIoBeKa, POJjib U MECTO (PM3UKU B COBPEMEHHOI HAy4YHOU KapTHHE MUPA,
3HAYEHHE OMUCATEIbHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW ~ (PYHKIUHA  (HU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJib (PU3NYECKON TEOpUU B
dbopMHpOBaHUU MPEACTABICHHUHN O (PU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBIICHWI): WHEpIMaNIbHAs CUCTEMa OTCcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepHUalibHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOOJHOE mTajeHue, alOCOMOTHO ympyras aedopmaius, abCOIHOTHO
yIpyroe u abCOMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJEIIU ra3a, KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOT0) Teja, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE IOJIE;

paznuyaTh ycJOBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, MTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBIACHITHP MEXAaHWUYECKHUE TIPOIECCHl W  SIBJICHHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIHHOCTD
MEXaHUYECKOTO ABWXKEHUS, (DOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [amunes uisi CKOPOCTH M TMEepeMEIleHUs,
3akoHbl HplOTOHA, NpUHLMO OTHOCUTENbHOCTH ['anunes, 3aKkoH
BCEMHUPHOTI'O TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPIuM, CBSI3b PAOOTHI CHUJIBI C MU3MEHEHUEM MEXaHWYECKOW 3HEPruu,
yCIIOBUSI paBHOBECUS TBEPJAOrO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIPAXKEHNE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anues, BTOporo
U TPETbErO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbCa U
MEXAHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIIOJIb3YSI
ocHoBHble moJokeHUsT MKT u 3akoHbl MoyekynsapHOU (QU3MKK U
TepMOJUHAMUKUA (CBA3b JABJCHUS HWJEAaIbHOrO Tra3a CO CpelHel
KMHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIruel TEIIOBOTO ABWKECHHS €r0 YaCTHL, CBSI3b JIaBJICHUS UICATbHOTO
raza C KOHUEHTpPAalUHMEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MeunneneeBa—KnaneipoHa, MNepBpli 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpPAaHEHUSl PHEPruu B TEIUIOBBIX Mpolieccax), MPU 3TOM HCMOJIb30BATh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—Kianenpona,

aHAJM3UPOBaTh W OOBSACHITH DJEKTPUUECKUE SIBJICHUSA, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyinona, MOTEHIUATbHOCTD
AIEKTPOCTATUYECKOTO MOJIS,, NPUHUUN CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyiona, a
TAKXK€ MPAKTUYECKH BaXKHbIC COOTHOILICHMS: 3aKOHbI OMa i y4acTka
UeNyM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apanest 1u1st 371€KTpOIn3a);

OTMHCHIBaTh (PU3UUYECKHE TMPOIECChl W SBICHUS, HWCIOJBb3YS BEIUYWHBI:
MepeMEIICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHHWE, TMOTCHUUAIbHAS DJHEPrusi, KUHETHYECKas
DHEPrus, MEXaHWYeCKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHUTEILHOE
YCKOPEHHUE, Cujla TKECTH, CUIa YOPYrOCTH, CHJIA TPEHUS, MOIIHOCT,
DHEPrus B3aWMOJIEHUCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEprus ynpyroit aedopManuM MOPYXKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Telia, padoTa B TEPMOJIWHAMHUKE, BHYTPECHHSS
DHEPrus WJICaTHbHOTO OJHOATOMHOTrOTas3a, paboTa WIeaJbHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXHOCTh BoO3ayxa, KIIJ waeanmbHOrO TEIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUUECKOTO TOJIs,
HanpsHDKEHHOCTh TMOJIE TOYEYHOTO 3apsfia WIM 3apshKeHHOTO Iapa B
BAKYyyM€ U B JMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO TOJIs,
pPa3sHOCTh  MOTEHUHAIOB, JJIEKTPOJABHXKYIIAs CHJIA, CWIa  TOKa,
HanpspDKEHWE, MOIIHOCTh TOKA, DJJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, COINPOTUBJICHUWE ydacTKa ILEMU C IOCJIEI0BATCIbHBIM U
MapajiyieIbHbIM COCAMHEHUEM PE3UCTOPOB, SHEPTHUS HIICKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHHA  (PU3MYECKHX  SIBJICHMIA:
MEXAaHMYECKOE JIBMJKCHHME, TEIUIOBOE [BMJKCHHE 4YacCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE JBWXeHUe, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlMS, TJIAaBJICHUE U KPUCTAIUIM3ALINS, HAITPABICHHOCTh
TEIUIONEPENAYH, ICKTPU3ALMS TEJ, SKBUNOTECHINAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKO BEIMUYUHBI OT
JIpyrol ¢  HCHOJB30BAHMEM  TMPAMBIX  HU3MEPEHUM, TIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3YyJbTaThl IOJTYYEHHOU
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM



aOCONIIOTHBIX MOTPEITHOCTEN U3MEPEHHI, JIeNaTh BHIBOABI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEIUYMH, HPU STOM
BBIOMPATh ONTUMAJbHBI METOA M3MEPEHUs, OLIEHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTDH OMBITHI 10 MPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJM3UPOBATh
NOJyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTAaTyce MpPeIOKEHHOM
TUIIOTE3bI;

coOuo1aTh MpaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeT0BaHUMA
B paMKax yd4eOHOro OJKCIEpPUMEHTa, TMpakTUKyma U  ydeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHON JEATETbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOICTB U J1aOOpaToOpHOTO 000y I0BaHHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKoil MOJENbI0: Ha OCHOBAaHUM aHaIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3MUYECKOW MOJENH, OTBEYAIOIeH TpeOOBaHUSAM 3a/ayw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJAThl
¢u3nUeckux TEeopHil MpH MCIOJB30BAaHUM MaTEeMaTHYECKUX METOI0B
peleHus 3a7a4, IPOBOJUTH pacuéThl HA OCHOBAaHMU MMEIOUINXCS JaHHBIX,
aHaAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS C
y4€TOM TMOITYYCHHBIX PE3yJIbTaTOB;

pelaTh KauyecTBEHHbIE 3ajaud, TpeOyrolue MPUMEHEHUs 3HAHUN U3
pa3HbIX pa3/esoB Kypca (GU3MKH, a TAKKE MHTErpalliy 3HAaHUHA U3 JPYTruX
NPEIMETOB €CTEeCTBEHHO-HAyYHOTO IMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY pacCyKIEHUI C OMOPOIl Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCTOJIb30BAaTh TEOPETHUECKUEe 3HAHUSA ISl OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENILHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH TMPUMEPHl BKIAJa POCCHUCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCJIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MYECKUMHU MPOIECCAMHU, C
MO3UIINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAllMOHATEHOM
HOpUPOAOIOIL30BAaHUM, @ TAKXKE Pa3yMHOM HCMOJIb30BAHUU JOCTHKEHHUN
HayKd ¥ TEXHOJIOTUH [UIs JalbHEMINEero pa3BUTHS YeIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3jMyHble cocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
CONIEp)KaHUs C MHCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs TIOMCKa, MEepepadOTKW U TpEeAbsABICHUA Y4eOHOW W
HAYYHO-TIONYJISIPHOM MHPOpPMAaLKHU, CTPYKTYPHUPOBAHHUS M WHTEPIPETAIU
uHpOpMaIMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4aeMyro  HMHQOpPMAIMIO W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHNKA HH(OopMaIuy;

HPOSIBIISATD OpraHu3alMOHHBIE u MO3HABaTEJIbHbIE yMEHUSs
CaMOCTOSITENIbHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B  TpOIEcCe
BBITIOJTHEHUSI IPOECKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTath B Tpymme C HUCHOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUIaHUPOBATHh PabOTy TPYMIIBI, PAIIMOHAIBHO PACIPENENATh AATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsSX, aJ€KBATHO OIICHWBATh BKJIAJl KaXJOrO U3
YYaCTHUKOB TPYMIIHI B PELICHHE pacCMaTPUBAEMO MPOOIEMBI;

IPOSIBIISATH MOTUBAIMIO K OyayIiei nmpoheccuoHanbHOM AesITeIbHOCTH IO
CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

K xonmy oOyuenuss B 11 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Yy 00YUAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UKA B OKOHOMUYECKOM, TEXHOJOTUYECKOMH,
COIMAJIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeOBEKa, POib U MECTO
¢u3MKN B COBPEMEHHOW HAy4YHOW KAapTHHE MHpa, POJIb ACTPOHOMUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKA W  JaJbHEWIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKONW (YHKIMNA (PU3MUECKON Teopum —
AIEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuku, ponb (uznuecKor Teopur B (HOPMUPOBAHUU TPEACTABICHUIN O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00IIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IIPUPOJIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MpOIIECCOB  (SIBICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJIHOPOJHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIeOaHUs, MaTeMaTUIECKUIl MAasATHUK,
UJCaJbHbIA MPY>KUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCAIbHbBIN
KoJiebaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOZEJIeH aToMa, aTOMHOTO s/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUMAaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3a8KOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIWW, 1paBwio  Jlenna, cBsa3p  DJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUs  CWIbl  TOKa,  MOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEIBLHOCTH DUHINITEIHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHeHHMe  OWHINTEWHA 1A
dotordpdekra, mepBelidi UM BTOpOM mocTynaTel bopa, mpuHIMI
COOTHOIIEHUST HeomnpenenéHHoctet ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0OBOTO M MAacCOBOTO YMCEN M DHEPTHM B SAIEPHBIX PEAKUUAX, 3aKOH
PaJIMOAKTUBHOIO pacnaia);

OMUCHIBATh (PU3UYECKUE TPOLECCHl U SIBICHHS, HCIOJIb3YSl BEIMYUHBI:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO MOJIsA, IIOTEHIMANT 3JIEKTPOCTATUYECKOTO
NOJII, Pa3HOCTh MOTEHLUMAJIOB, JJIEKTPOJABIKYINAS CUIa, HWHAYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Awmriepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJa CAMOMHAYKLUHWH, SHEPrus MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUM HWMITYJIbC, IIOJIHAsI SHEprus,
SHEpPrusi TOKOs CBOOOAHOM 4YaCTHIIBI, PHEPrUsl W HMIYJIbC (POTOHA,
MacCOBO€ YHCJIIO U 3apsll sIpa, SHEPTHUSI CBA3M SAApa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHHs]  (U3HYUECKUX  SIBICHHIL:
AIIEKTPOMATrHUTHAS UHIYKLIKS, CAMOUHYKIIMSI, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Judpakuus, [AWCIEpPCHs, TOJHOE BHYTPEHHEE OTpa’kEeHUeE,
dotosnexkrpuueckuii 3dpdext (poroaddexr), anpda- u Oera-pacmasi
aqep, raMMa-usiiydeHue sjaep, (pu3nyeckue NPUHIMIBL CIEKTPATbHOTO
aHanM3a u paboThl Ja3epa;

ONpENENATh HANPABICHUE HHAYKIMM MAarHUTHOTO IOJISI IPOBOJHUKA C
TOKOM, CWJIbl AMmIiepa u cuiibl JIopeHia;

CTPOUTH N300paXKeHHE, CO3/IaBaEMO€ TUIOCKHUM 3€PKaJIOM, TOHKOW JIMH3011,
Y PACCUUTHIBATH €TI0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOIMEe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I AaHAIM3a ©  OOBSICHEHHWS (PU3WYECKHX  MPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBIKEeHUsI HEOECHBIX Tel, 3BOJIIOLMU 3BE311 U BeeneHHoi;
IPOBOJIUTh HCCIIEIOBAHUWE 3aBUCHUMOCTEH (U3MUECKMX BEJIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpa@uKOB C YYETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JieJaTh  BBIBOJABI IO  pe3yjibTaraM
UCCIIEIOBAHMUS;

IPOBOJANUTH KOCBEHHBIE WM3MEPEHUs (PU3MUECKUX BEIMYMH, IPU STOM
BbIOMpaTh ONTUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAThb AOCOIIOTHBIE U
OTHOCHTEJIbHBIE MMOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH OMBITHI 110 MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIy4YEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpPeaaoKEHHOU
TUIIOTE3BI;

OTMHCHIBATh METOIbI OJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOTO Tpyaa MPY MPOBEACHUH UCCIETOBAHUIN
B paMKax ydeOHOro OJKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHo-
UCCIIEIOBATENbCKOM M IPOEKTHOM JEATEIbHOCTH C MCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPAaTOPHOTO 0OOPYIOBAHMS;

pemate pacyE€THBIE 3aJa4d C SBHO 33JaHHOM WM HESBHO 3aJaHHOU
¢u3znyeckoil MOJeNpl0: Ha OCHOBAHMM aHaidW3a YCJIOBHS BBIOMpATH
(¢usznyeckue MOJENH, OTBEYalolMe TpeOOBaHMSM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  HCIOJB30BAaHUM MaTeMaTHMYECKUX METOJOB pELIeHUs 3ajaad,
IPOBOANUTH Pacu€Thl HA OCHOBAHUHM MMEIOIIMXCS TaHHBIX, AaHAJU3UPOBATD
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOIYyYEHHBIX
PE3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TPEOYIOLUE INPUMEHEHUs 3HaHUM U3
pa3HBIX pa3aesoB Kypca (PU3UKH, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI C OOPOI Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKMX U 3apyOexkHbIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE IPOLECCOB OKPYKAIOLIErO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESTEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTUYECKON 0€3011aCHOCTH, MPEACTABICHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAHUM, & TAKKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMM Ui JalbHEUIIero pa3BUTHUA YEJIIOBEYECKOTO
00111eCTBA;

OPUMEHATH pa3jMyHble CocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
COJCpXaHUSA C UCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BATh COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJOTHH i1 TIOWMCKa, TepepaboTKW M TpPEeabsSBICHHUS yueOHOU W
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
UHpOpMAaLMY, TOJYYEHHON U3 pa3NUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  IOJydyaeMylo  HMHPOpPMAIMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OPMALINY;

IPOSIBIISATH OpraHU3aIOHHBIE u MO3HABATENIbHBIC YMEHHUS
CaMOCTOSAITEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUSI POEKTHBIX M YUeOHO-HCCIEeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pPa3IHYHbIX COIMAJBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHAIBHO PAaCIpeAeisiTh ACSITeIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsX, aJ€KBATHO OIICHWBATh BKJIAJl KaXJOrO U3
YYaCTHHUKOB TPYIIEI B PEIICHHE paccMaTpuBaeMon poOIeMbl;

HPOSIBIISITh MOTUBAIMIO K Oyayiiel npodeccnoHaabHOM AesITETbHOCTH MO
CHEIHMAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdHUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabnbie | IlpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoTsI
pecypcesbl

Paznea 1.HAYUHBINA METO/I IO3HAHUSA ITPUPO/IbI

1.1 HayuHblii MeTOT TO3HAHUS TPUPOJIBI 6
Hroro no pazgeny 6
Paznen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
24 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1
Uroro no pazgeny 35

Pasznea 3.MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHO KUHETHUECKON TEOPUH 15 1
3.2 Tepmogunamuka. TemnoBbie MalIMHBI 20 1
313 ArperatHble cocTosiHUS BenlecTBa. Da3zoBbie 14 |
' HEPEXOIbI
Uroro no pazgeny 49
Paznen 4.9JIEKTPOAUHAMHUKA
4.1 DneKTpuYecKoe moie 24 1




4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 24
4.3 TokM B pa3nu4HbIX Cpetax 6
Uroro no pazgeny 54
Paznen 5.0PU3MYECKHA IPAKTUKYM
5.1 Ou3NYECKU MPAKTUKYM 16 16
Hroro no pasneny 16
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnsie | IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcsbl
Paszpen 1.29JIEKTPOIUMHAMUKA
1.1 MarnuTHOe nosne 14
1.2 DNeKTpOMarHuTHAasE UHAYKIHS 13 1 0
Uroro no pazgeny 27
Pa3znen 2.KOJIEBAHUSA U BOJIHbBI
2.1 Mexannyeckue Koyie6aHus 10
2.2 DNIeKTpOMarHUTHBIE KOJIeOaHus 15
)3 MexaHnyeckue U 3JIeKTPOMarHuTHbIE 10 |
BOJIHBI
2.4 Onrrka 25 1
Hroro no pasneny 60
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5
Paznen 4 KBAHTOBAS ®U3BUKA
4.1 KopnyckynsipHo-BOIHOBOMH Ayann3m 15
4.2 ®dusuka atoma 5
43 ®du3uKa aTOMHOTO SIIpa U SJIEMEHTapHBIX 5




YaCTHI]

Hroro no pazneny

25

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 0
Uroro no pazgeny 12
Paznen 6. PU3MYECKHNA IPAKTUKYM
6.1 DuU3NYECKU TPAKTUKYM 16 16
Uroro no pazgeny 16
Pa3znen 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
) NEeSITeIbHOCTH, IPUOOPETEHHOTO MPH
u3yueHnu kypca ¢usuku 10 — 11 kmaccoB
Uroro no pazgeny 15
PesepBHOE Bpems 10
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Tema ypoka

KoanuyecTBOo 4acos

Bcero

KonTpoabHsbie
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE

Hudposbie
Oo0pa3oBarte/ibHbIE

pecypcebl

dwusuka — pyHaaMeHTaNbHAs HayKa O PUPOJIE

HayuHeblii MeTOT TO3HAHUS K METOIBI
nccaenoBaHus GU3NUECKUX SBICHUI

DKCIIEpUMEHT ¥ TeOpHs B IPOIIECCE MTO3HAHUS
npupoel. Habmonenre u skcrepuMenT B pu3nke

CrniocoOb1 n3MepeHus: (pU3NIECKUX BETUINH

AGCOIIOTHAS M OTHOCUTEbHAS TOTPEITHOCTH
U3MepeHuil PU3NYEeCKNX BETUUNH

MopenupoBanue B pusuke. Ponb u MecTo pus3nku B
(hopMHUPOBAHUH COBPEMEHHOW HAYYHOW KapTUHBI
MHpPA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH

Mexanunyeckoe aBuxenue. Cucrema oTcuera.
OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKECHHUS.
[Ipsimas u oOpaTHas 3a7a4a MEXaHUKHI

Pannyc-BekTop MaTepHalbHON TOYKH, €TO
IIPOEKIIMM HA OCHU KOOpAUHAT. TpaekTropusl.
[Tepemenienue. Cxkopocth. X npoekiuu Ha ocu
KOOpJIHHAT

PaBHOMEpPHOE IIPSIMOJIMHEWHOE JBUYKEHHUE.
I'paduueckoe onvcaHre paBHOMEPHOTO
MPSAMOJIMHENHOTO ABUKCHUS




10

Cnosxenue nepemelieHnii u ckopoctel. Pemenne
3ama4y

11

HepaBromepHoe nBuxenne. MrooBeHHas
CKOpOCTh. Y ckopenue. [IpssMonnHeiHOe ABUKEHNE
C IOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onucaHue NPsIMOJIMHEHHOTO
JBHYKEHUS C IIOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe majienne. Y cCKopeHue CBOOOTHOTO
najcHus. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHU U UX rpaduku

14

JIBu>keHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

15

Kpuonuneiinoe npuxenue. [[BuxeHue no
OKPY>KHOCTH. YTJIOBasi U JUHEMHAsI CKOPOCTb.
[Tepuon u wacrota. LleHTpoCcTpeMUTEIBHOE 1
IIOJIHOE YCKOPEHHUE

16

KonrponsHas padora no teme "Kunematnka"

17

IIepBbiif 3akoH HproTOHA. MHEpInanbHble CUCTEMBI
orcué€ra. [Ipunuun orHocurenbHoCcTH ['anuies.
HewnnepunanbHble CUCTEMBI OTCYETA

18

Cuna. PaBHOnelicTBYIO1IAsI cuiia. Bropoii 3akoH
Hrrotona. Macca

19

B3aumoneiicteue Ten. Tpernit 3akoH HeroToHa

20

[Ipunun cynepno3uiuu cui. Penienne 3a1a4d Ha
IIPUMEHEHHE 3aKOHOB HproTOHA

21

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh
IPaBUTALMOHHOW U HHEPTHON MacCChI




22

Cuna TsOKeCTH M yCKOpeHHe CBOOOIHOTO TaICHUs

I[BI/I)KGHI/IG HEOECHBIX TEI U UX HCKYCCTBCHHBIX

23 CIyTHUKOB. IlepBas kocMuYecKast CKOPOCTb.
3akonsl Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenust. [Ipupoaa v BUIIbI CUJT TPEHUS.

25 JIBr>KeHUE B )KUJIKOCTHU Y Ta3€ C YYETOM CHJITbI
CONPOTHUBIICHUS CPEBI

26 Hasnenue. I'mapocratnueckoe nasinenue. Cuia
Apxumena

7 AbcomoTHo TBepaoe Teno. [loctynarensnoe u
BpalaTeIbHOE JBUKEHHUE TBEPOTO Tesa

)3 MOMEHT CUJIBI OTHOCUTEIBHO OCH BPAILICHHUS.
[Tireuo cunbl
CnoxxeHue Cuil, IPUIOKEHHBIX K TBEPIOMY TEIy.

29 LlenTp TsxecTr Tena. Y CIoBUSI paBHOBECHS
TBEpJOTro Tena. Buasl paBHOBecus

30 Pemrenue 3agau

31 KonrponsHast padora no teme "/lunamuka.
Craruka TBepaoro tena'
Nmnynbe maTepuanbHOM TOYKH, CUCTEMBI

0 MarepuaibHbIX Touek. LleHTp macc cucrembl
MarepuaibHbIX ToueK. Teopema o JBUKEHUU
LIEHTPa Macc
NMnynbsc cuiibl 1 M13BMEHEHUE UMITYJIbCA TENA.

33 3aKOH COXpaHEeHMsI UMIMyJibca. PeakTuBHOE

JIBIDKECHHE




34

MoMeHT uMITyJIbca MaTepUAIILHON TOUKH.
IIpencraBiaeHue 0 COXpaHEHUH MOMEHTA UMITyJIbCa
B LIEHTPAJIBHBIX MOJIAX

35

Pemenue 3amau

36

PaGota cuibl Ha MajIOM U HA KOHEYHOM
nepemenieHnu. ['paduueckoe npeacrapneHue
paboThI CHITBl. MOIITHOCTE CHITBI

37

Kunernueckas sneprus. Teopema 06 M3MEHEHUHN
KUHETHUYECKON YHEPIUU MaTepUATIbHON TOUKHU

38

[ToTeHunanbHble U HEMOTEHIIUAIBHBIE CHUJIBI.
[TorenmmansHas sHeprus. Bropas kocmuyeckas
CKOPOCTh

39

Tperbs kocMudeckasi CKopocTh. CBsi3b pabOTHI
HENMOTECHIMAJIBHBIX CUJI ¢ U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJI. 3aKOH
COXpaHEHHUsI MEXaHUYECKON YHEPTUH

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu ni1s uaeanbHOM )KUAKOCTH

41

KonTpomnbHas padota o Teme "3aKoHbI
COXPAaHEHHUs B MEXaHUKe"

42

PazBuTue npencraBieHuit 0 TpuUpoJie TEIIIOTHI.
Ocuosublie nonoxenuss MKT. uddysus.
bpoyHoBCKOE nBUXKEHUE

43

Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TEIL.
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YacTHIL
BEILIECTBA

44

Macca u pazmepsl Mojiekyn (atomoB). KommuecTBo
BemiecTBa. [locrosHHas ABoraapo




Temneparypa. Termnosoe paBHoBecue. [lkana

45
Henscns

46 Pemenue 3agau

47 Wneanbueiii ras. 'a3oBbie 3aKOHEI

43 VYpasuenue Menzeneesa-Knaneiipona. Pemenue
3a1a4y

49 AbGcomoTHas Temrneparypa. 3akoH JlansToHa

50 W3omporeccs! B uaeaqbHOM rasze ¢ IOCTOSIHHBIM
KOJIMYECTBOM BEIECTBA

51 I'padmueckoe mpeacraBiaeHe U30MPOLIECCOB:
U30TEpMa, U30X0pa, n30dapa

52 OcHoBHoe ypaBHeHHEe MKT

53 Pemrenue 3agau
CBs13b a0COMIOTHOM TEMIIEPATYPHI

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CPeAHEN
KUHETHYECKON AHEPrUeH MOCTyNaTeIbHOTO
TEIJIOBOT'O ABMXKEHUSA €€ 4aCTHUI]

55 O0001IeHrEe U cCUCTEMAaTU3ALMS 3HAHUI 110 TEME
"OcHoBbl MKT"

56 KonTpomnbHas padota o Teme "OcHoBel MKT"
TepMoauHamuyeckas cuctema. 3alaHue BHEIITHUX
ycnoBuid g T/ cucremel. BHemnue u

57 BHyTpeHHUE napameTpsbl. [lapameTpsl T/] cuctembl
KaK CpeIHME 3HAUCHUS BEJIUYHH, OMMCHIBAIOIINX €&
Ha MUKPOCKOIIUYECKOM YPOBHE

58 HyneBoe Hauano TepMOAMHAMUKH.

CamonpousBonbHas penakcauus T/ cuctemMsl k




TEIJIOBOMY PaBHOBECHIO

MOI[GJ'H: UACAJILHOI'O ra3da B TCpMOJIUHAMUKCE.

39 VYcnoBus TPUMEHUMOCTH 3TOM MOAEITHU

60 VYpaBuenue MenpeneeBa-Knaneiipona u
BBIpa)XEHHE JIJI1 BHYTPEHHEHN SHEPrun
Bripaxkenue 1y1s1 BHyTpEHHEH SHEPTUHU

61 OJTHOATOMHOT'O UJE€AJILHOIO Tra3a.
KBa3ucrarnueckue u HECTaTUYECKUE TIPOLIECCHI
DneMeHTapHas paboTa B TEpPMOJAMHAMUKE.

62 Brruucnenue padotsl o rpaduky mporecca Ha pV-
IuarpaMMe
Tenmonepenaua kak crnmoco0 N3MEHEHUs

63 BHyTpeHHel sueprun T]] cucteMbl O€3 COBEPIICHHS
paboThl

64 KonBexkuus, TermaonpoBOgHOCTb, U3ITYyUEHUE
KonuuecTBo TemnoTel. TennoéMKoCTh Tena.

65 VY nenbHas U MOJIsipHAs TEIIOEMKOCTH BEIIECTBA.
VY nenbHas TEIJIOTA CrOpaHus TOIUIMBA

66 Pacuér xonmyecTBa TEIIOTHI NIPU TEIUIONIEpEIaye

67 [TonsiTre 06 aqnabarHom mpouecce. [lepBoril 3ak0H
TEPMOJANHAMUKH

68 KonmuecTBo TermoTsl u paboTa Kak MepbI
U3MEHEeHUs BHyTpeHHe! sHeprun TJI cuctemsl
BTopoii 3ak0H TepMOJIMHAMUKY JJ1s1 pABHOBECHBIX

69 Y HEPaBHOBECHBIX mporieccoB. HeoOpaTumocTh
MIPUPOIHBIX MTPOLIECCOB

70 [Tpuniuner gerctBus TemaoBbix MamuH. KIT/]




71

MaxkcumansHoe 3Hauenue KIIJI. Iukn Kapuo

72 Pemenue 3amau
DKONOTHYECKHE aCIIEKThI NCITOJIb30BaHUS

73 TEIUIOBBIX JBUrareneil. TemnoBoe 3arpsi3HEHUE
OKpY>Kalolleu cpebl

74 Pemrenue 3agau

75 O0001enne ¥ CUCTEMATH3AMs 3SHAHUH 10 TEME
"Tepmonunamuka. TenaoBsie MalIMHbI"

76 KontponbHas padota no teme "TepMoauHaMuka.
TennoBbie MaIuHL"

77 [TapooGpazoBanue u koHaeHcanus. Mcnapenne u
KHUIEHUE. Y IeNIbHAs TEIIoTa MapooOpa30BaHUs
Hacepiiennbie 1 HEHACHIIIEHHBIE MAPHI.
KadgecTBeHHAs 3aBUCUMOCTD INIOTHOCTH U TaBJICHUS

73 HACBIILIEHHOTO TIapa OT TEMIIEPATYPhI, KX
HE3aBHUCHUMOCTh OT 00BhEMa HACKIIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JaBJICHUS
B KUJIKOCTH

79 BraxxnocTs Bo3ayxa. AGCOMOTHAS 1
OTHOCHUTEIbHAs BIIAXKHOCTH

80 Pemrenne 3amau

21 Tsépnoe teno. Kpucrammuueckue u amopdHsie
Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIOB

2 [InaBnenue u KpucTauM3anus. Y aeabHas TeIioTa
mnaBieHus. Cyomumarus

23 Hedopmaru TBEpIOTO Tena. Pactskenue u

cxartue. Casur. Moayinb FOnra. [Ipenen ynpyrux




nedopmaruit

TemnnoBoe paciIMpeHne KUIKOCTEH U TBEPIBIX TEIL.

84 AHTapMOHU3M TEIUIOBBIX KOJICOAHUI YacTHI]
BEILIECTBA

85 [IpeoOpazoBanue 3Hepruu B (ha30BBIX EpPexoaax

86 YpaBHEeHHE TEIJIOBOTO OalaHca

87 Pemenue 3anau
[ToBepxHOCcTHOE HaTsKeHUE. KanusipHbie

88 siBJIeHUs. J{aBieHue 1oy UCKPUBIECHHOU
IIOBEPXHOCTHIO kuAKocTH. Dopmyina Jlamnaca
O0001IeHrEe U cCUCTEMAaTU3ALMS 3HAHUI 110 TEME

89 "ArperaTHbie COCTOSIHUS BellecTBa. Pa3oBbIe
nepexoanr”

90 Kontponbras padota o Teme "ArperaTHsie
coctosiHus BemecTa. DazoBbie nepexo !
DnekTpusanus Tel U €€ MpOosIBICHUS.

91 Dnektpuyeckuii 3apsa. [[Ba Buia 31eKTpUYeCcKux
3apAn0B. [IpoOBOIHUKY, TUATIEKTPUKH U
MTOJIYITPOBOITHUKH

9 DneMeHTapHBIN AIEKTPUIECKUH 3apsi. 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO 3apsiia

93 B3anmopencrtaue 3apanoB. Touednsle 3apsibl.
3akon Kynona

94 Pewenne 3anau

95 Dnekrpuueckoe nose. Ero nelictBue Ha
AIEKTPUUECKUE 3aPsi]IbI

96 Hanpsox€HHOCTD AniekTpuyeckoro nois. [IpoOHsbIit




3apan. JIMHUY HANPSPKEHHOCTH JIEKTPUYECKOTO
noJis1. OmHOPOJHOE IIEKTPUYECKOE TT0JIE

HOTCHHI/IaHbHOCTL QJICKTPOCTATUYICCKOI'O ITOJIA.

o7 Pa3HoCTh MOTEHLIMANIOB U HANIPSIKEHUE 1
[ToTenunanpHas sHeprus 3apsaa B

98 aneKTpocTaruueckoM mnose. [lorenuuan 1
3IEKTPOCTATUYECKOTO MO

99 CBs13b HaNPSHKEHHOCTH TMOJISL U Pa3HOCTH 1
MOTEHIIUAJIOB [Tl 3JIEKTPOCTATUYECKOTO MO

100 | IlpuHUMN CyNepnoO3ULHH JIEKTPUUECKUX MOJICH 1

101 | Pemenue 3anau 1

102 [Tone Toueunoro 3apsnaa. [Tose paBHOMEPHO |
3apsoKeHHOU cepbl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY HIapa.

103 | Ilone paBHOMEpHO 3apsHKEHHOW O€CKOHEUHOM 1
TJIOCKOCTH

104 [IpoBOAHMKH B 3IEKTPOCTATHUECKOM IIOJIE. |
VYcnoBre paBHOBECHS 3apsiiOB

105 JIMAIEKTPUKHY U TTOJTYIIPOBOJHUKH B 1
3IEKTPOCTATUUECKOM T10JIe

106 Konpaencarop. 21eKTpo€MKOCTh KOHIEHCATOPA. |
DNEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpa

107 | IlapamienbHOE COEIMHEHUE KOHAECHCATOPOB 1

108 | TlocnenoBaTenpHOE COEAMHEHUE KOHAEHCATOPOB 1

109 | DHeprus 3aps>KEHHOTO KOHJIEHCATOpa 1

110 | Pemenue 3anau 1

111 | JIBuxeHuUe 3apssKeHHOW YaCTHUIIbI B OJJHOPOAHOM 1




SJICKTPHUYCCKOM I10JIC

112

Pemenue 3amau

113

O0001IeHrEe U cCUCTEMAaTU3ALMS 3HAHUI 110 TEME
"Onexkrpuueckoe nose"

114

KonrponsHast paborta no reme "DiaeKTprudeckoe
nose”

115

Cuia toka. [TocTosHHBIH TOK. Y CII0BUA
CYIIECTBOBAHHUSI IOCTOSTHHOTO 3JIEKTPUIECKOTO
TOKA

116

Hcrounuku Toka. Hanpskxenne n 3/1C

3akoH OMa JyIsl y4acTKa enu. DIEKTPUIECKOE

117
CONPOTHUBIICHUE
3aBUCHMOCTbH CONPOTHUBIICHUS OJJHOPOAHOTO

118 | mpoBOAHMKA OT €ro JJIMHBI U TUIONIATN
MTONEPEYHOTO CEYEHUS

119 VY nenbHOE conmpoTHUBIICHHE BellecTBa. Pemienne
3a1a4

120 [TocnenoBarenbHOE, MapaieibHOE, CMEIIAHHOE
COEIMHEHHE MPOBOJHUKOB

121 Pacu€r pa3BeTBIEHHBIX ANEKTPUUECKUX TETICH.
[TpaBuna Kupxroda

122 | Pemenue 3amay

123 Pabota snexkrpudeckoro Toka. 3akon Jlxoyns —
Jlenna

124 | Pemenue 3amay

125 MOIHOCTB 3JIEKTPUYECKOTO TOKA. TertoBas

MOIITHOCTD, BBIACIIEMAas Ha PE3UCTOPEC




126 | Pemenue 3anau 1

127 O/1C 1 BHyTpeHHEE CONPOTUBIIEHUE UCTOYHHUKA |
TOKa

128 3akon OMa J1st TOJTHOM (3aMKHYTOM ) 1
AIEKTPUYECKON LIETTH

129 | Pemenue 3amay 1

130 | MomHOCTh HCTOYHUKA TOKA 1

131 | KopoTkoe 3ambIikaHue 1

132 | KonaeHcaTop B LIeNH IOCTOSIHHOTO TOKa 1

133 | Pemenue 3anau 1

134 Pemrenue 3agad mo teMe "IlocTOSHHBIN |
AJIEKTPUYECKUM TOK"

135 Pemenue 3amau no teme "IlocTostHHBIM |
AJIEKTPUYECKUM TOK"

136 Pemenue 3amau no reme "IlocTostHHBIM |
AIEKTPUUYECKUN TOK"
O0001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110 TEME

137 "TIoCTOSIHHBIN IEKTPUUECKUI TOK" 1

138 Kontponbras padota o teme "[locTossHHBIN |
AJIEKTPUYECKUM TOK"
DneKkTpruyecKasi IpOBOAUMOCTb Pa3IMUHbIX

139 | BemecTB. DIEKTPUUECKUM TOK B METAJJIAX. 1
CBepXpoBOAMMOCTh

140 DNEeKTPpUYECKU TOK B pacTBOpax MU pacruiaBax 1
3MEKTPOJUTOB. 3aK0oHbI Dapajest s ANEKTPOIU3a

141 | Dnexktpudeckwuii Tok B razax. [lnazma 1

142 | DnexkTpuyeckuil TOK B BakyyMe. BakyyMHbie 1




npubopsI

143

DNEKTPUUECKUH TOK B MOJIYIPOBOJHUKAX

144

[TonynpoBoIHUKOBBIE TPUOOPHI

145

dusnyeckuil npakTukyM 1o teme "M3mepenue
CHJIBI TOKA U HANPSDKEHUS B LIEMU MIOCTOSHHOTO
TOKa IIPU MTOMOLIY aHAJIOTOBBIX U HU(POBBIX
HU3MEPUTEIBHBIX PUOOPOB" min "3HAKOMCTBO C
nudpoBoii maboparopueit o ¢usuke. [Ipumepsr
u3MepeHus: GU3NYECKUX BETUUHMH MPH ITOMOILN
KOMIIBIOTEPHBIX 1aTYMKOB"

146

®u3nYecKuil MpakTUKyM 1o teme "N3yduenue
HEPaBHOMEPHOTO JBUKEHHUS C LEJIbIO OIpeIeICHUS
MTHOBEHHOU cKopocTh"

147

du3nYecKuil mpakTUKyM 1o teme "M3mepenne
YCKOPEHUSI TIPH TPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBFDKCHHH 110 HAKJIOHHOM
mwiockoctu" win "Uccienosanue 3aBUCUMOCTHU
IyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM
nBIOKeHUN"

148

du3nyecKuil mpakTUKyM 1o teme "M3mepenne
yCKOpeHHs1 cBOOOIHOTO NageHus" win "N3yuenue
JIBUKCHUS TeJIa, OPOIIEHHOTO TOPU30HTATBHO"

149

®u3nYecKuil MpakTUKyM 1o teme "M3yuenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C IMMOCTOSIHHOM 110
MOyIt0 ckopocThio" win "MccnenoBanue
3aBHCHMOCTH Tepro/ia o0palieHus KOHN4eCKOTro
MasiTHUKA OT €ro napamerpos”

150

du3nYecKuil MpakTUKyM 1o Teme "M3mepenne




PaBHOACHCTBYIOILIEH CUIIBI TP IBUKEHUHU OpycKa
10 HakJIOHHOM mockocTu" wim "IIpoBepka
TUIIOTE3bl O HE3ABUCUMOCTH BPEMEHU JABUKECHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH Ha 33JaHHOE
paccTOSIHUE OT €ro MacChl"

151

®usnyeckuil mpakTukyM no teme "MccnenoBanue
3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIOLIUX B
MpYXUHE U PE3UHOBOM 00pa3slie, OT UX
nedopmaruu” win "M3ydeHne TBUKEHUST CUCTEMBI
T€Jl, CBA3aHHBIX HUTBIO, IEPEKUHYTOH Yepes3 JIErKUM
omox"

152

®u3nYecKuil mpakTUKyM 1o teme "M3mepenne
Kod(duimenTa TpeHus Mo BEIUYHUHE YTIIOBOTO
koapdunuenta 3apucumoctu Frp(N)" niu
"HccnenoBanue IBMKEHUS OpycKa Mo HAKJIOHHOH
TUIOCKOCTH C MIEPEMEHHBIM KO3 (QUITEHTOM
Tpenus" win "M3yueHue QBUKEHUS rpy3a HA BaLy C
TpeHueM"

153

@usnyeckuil npakTukyM no teme "HcecnenoBanue
YCJIOBUM paBHOBECHS TBEPAOIO Te€Jla, UMEIOLIETO
och Bpamenus" win "Koncrpyuposanue
KPOHILTEHHOB M PACUYET CUJT yIPYTrOCTH'" WIIN
"M3y4yeHue yCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIETO TUIOIA/lb OMOPHI"

154

dusnyeckuil npakTukyM 1o teme "M3mepenue
HMITyJIbCa TeJIA IO TOPMO3HOMY IIyTH" MU
"M3MepeHue Cuiibl TSITH, CKOPOCTH MOAEITH
AIIEKTPOMOOHIISI ¥ MOIIIHOCTH CHJIBI TATH' UITH
"CpaBHEHHUE U3MEHEHUS UMITYJIbCa TeJa C




uMmnyascoMm cuisl" unu "MecnenoBanue
COXpPaHEHHUS UMITYJIbCa MPU YIIPYTOM
B3aumoecTBun" win "M3MepeHne KUHETHYECKOM
SHEPruu TeJia 10 TOPMO3HOMY ITyTH"

155

dusnyeckuil npakTukyM 1o teme "M3yuenue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEH0BAHO
WCIIOIb30BaHue Uu(poBoi abopatopun)" umm
"U3yuyenue nzoxopHoro npouecca" uiu "N3ydenue
n3obapHoro nporecca” i "IIpoBepka ypaBHEHHsI
cocTosiHUS"

156

®u3nYecKuil mpakTUKyM 1o Teme "M3mepenne
yaenpHoU TertoéMkoctu" win "MccnenoBanue
Mpolecca OCTHIBAHUS BEIleCTBA" UiIn
"UccnenoBanue annabdaTHOTO mporecca’ win
"M3y4yeHne B3aMMOCBSI3U SHEPTUH
MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIIEpPaTypbl KUIIEHUS )KUIKOCTER"

157

dusnyeckuil npakTukyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN MCTIapEHUs] JKUIAKOCTEN" 1in
"U3mepenue yneapbHo# TeIuoThI M1aBlieHus Jibaa"
iy "M3ydyeHne CBOMCTB HACBIIIEHHBIX NAapoB'" WU
"U3mepenune abCOTIOTHON BIAXXHOCTH BO3AyXa U
OIIEHKa Macchl MapoB B nomenieHun". 3mepenue
Kod(uimeHTa moOBEpXHOCTHOTO HATSKEHUS

158

dusnueckuii npakTukyMm no teme "Habmonenue
MpPEBPAIICHHS YHEPTUHU 3apsSXKEHHOT0 KOHJIEHCATOpa
B DHEPTHUIO U3JIYUYEHHUS CBETOAMOAA" WIIH
"N3y4yeHue npoTeKkaHus TOKa B LIETH, COAECPKAILEH
KoHAeHcaTop" unu "Pacnpenenenue pa3HOCTH




MOTEHLIMAJIOB (HAIPSKEHUs ) IpU
MOCTE0BATEIbHOM COCIMHEHUH KOHIEHCATOPOB"

159

@usnyeckuil npakTukyM no teme "HcecnenoBanue
CMEILIAHHOTO COEAMHEHUS PE3UCTOPOB" MM
"N3mMepeHue yaenbHOro COPOTUBIIEHUS
npoBogHUKOB" K "MccnegoBanre 3aBUCUMOCTH
CHJIBI TOKA OT HaIPSKEHUS AJIS JIAMIIb
HaKaJIuBaHuA"

160

dusnueckuii npakTukyMm no teme "Habmonenue
anektponusa" uiu "M3mepenue 3apsaa
onuoBajenTHoro noHa" win "UccneqgoBanue
3aBHCHUMOCTH COIIPOTUBIICHHSI TEPMOPE3ZNCTOPA OT
temnepatypbl" win "CHITHE BOJIbT-aMIEPHOMN
XapaKkTEePUCTUKU auoaa”

161

PesepBHbIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIHS
3HaHuii no teme "Kunemartuka"

162

PesepBHbIil ypok. O000IIEHHE U CHCTEMAaTH3AIHS
3HaHui mo teme "Iunamuka"

163

PesepBHbIil ypok. O000IIEHNHE U CHCTEMAaTH3AIHS
3Hanuil no treme "Craruka TBEpAOro tena'

164

PesepBubIil ypok. O6001IeHIE ¥ CUCTEMATH3AIIH
3HAHUHU 110 TeMe "3aKOHBI COXPAaHEHMsI B MEXaHUKeE"

165

PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIHS
3HaHU# 1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

166

PesepBHbIil ypok. O000IIEHHE U CHCTEMAaTH3AIHS
3HaHuii no Teme "TepmoanHamuka. TernmoBbie
MAaIIuHbE"




PesepBHbIil ypok. O000IIEHHE U CHCTEMAaTH3AIHS

167 | 3Hanuii o TeMe "ArperaTHble COCTOSTHUS 1
BemiecTBa. azoBbie nepexoab”
168 PezepBHblil ypok. O0001I€HNE U CUCTEMaTH3AIHA |
3HaHUH 1o TeMe "DnekTpuyeckoe nose"
PesepBHbIil ypok. O000IIEHHE U CHCTEMAaTH3AIHS
169 | 3Hanwmii no teme "II0CTOSIHHBIN IIEKTPUUECKHI 1
TOK"
170 PesepBHbIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIH 1
3HaHui 1o TeMe "ToKu B pa3nnyHbIX cpeaax”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hudposbie
w/n Tema ypoka Beero KonTpoabnsie | IIpakTnueckue OfpazoBaTensHBLe
padoTsI padoTsI pecypesI
BzanmoeiicTBHE MOCTOSHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoOJe. 1
'unote3a Ammepa
Bekrop MarautHOM nHAYKIMH. [TpuHIKn
2 CyNEPHO3UIIMYM MATHUTHBIX MoJjel. JInnun 1
MAarHUTHOM MHIAYKLIHHU
3 MarauTHO€e 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT 1
Opcrena
4 Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb 1
Peenue 3anau 1
6 [Ipumenenue 3akoHa Ammepa. 1
DNEeKTPOU3MEPUTEIHLHBIE TPHOOPHI
Cuna JlopeHua, e€ HalIpaBJIeHUE U MOYJIb.
7 JIBrokeHue 3apsiKEHHOW YacCTHUIIbI B 1
OJTHOPOJTHOM MarHMUTHOM IT10JI€
Peenue 3anau 1
Pa6ota cunel Jlopeniia 1
10 Pemenne 3amau 1
1 MarauTHoe I10JI€ B BEILIECTBE. 1
deppoMarHeTHKHU, napa- U JuaMarHeTUKU
12 OcHoBHBIE CBOMCTBA (hepPOMArHETHUKOB. 1




[Tpumenenue peppoMarHeTHKOB

13 Pemenne 3amau no reme "MarautHoe nose" 1

14 Pemrenne 3agay mo teMme "MarautHoe mose" 1

15 SIBneHue HINEKTPOMArHUTHON UHIYKIUU. 1
[ToTrok BEeKTOpa MAarHUTHOM MHIAYKLIMU

16 OC unaykuuu 1

17 3aKOH 3JIEKTPOMarHuTHOM UHIYKIIUU 1
®dapanes

18 Buxpesoe anexrpuueckoe nosie. Toku Dyko 1

19 O1C uHAYKINY B IBUKYIIMXCS IPOBOAHHUKAX 1

20 Pemrenue 3agau 1

21 IIpaBuno Jlenna 1

” NunykTuBHOCTH. KaTyika HHIYKTUBHOCTH B 1
LIEIH IOCTOSHHOTO TOKa

” SBnenne camonnaykuuu. JJ1C 1
CaMOMHIYKITUH

24 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM. |
DJIEKTPOMArHuTHOE ToJIe

25 Pemenue 3agau 1

26 O06001IeHrEe U cUCTEMaTU3aIMs 3HAHUI 110 |
Teme "DIeKTpoIuHaMuKa"

7 KontponbHas padoTa mo teme |
"OnexrpoaguHamMuka"

)3 KonebarenbHas cucrema. CBOOOIHBIE |
konebanus. ['apmMoHnyeckue KonedaHus

29 KunemMatuueckoe U [UHaAMHUYECKOE OIIMCAHUE 1




KOJIe0aTeIbHbIX IBUXKECHUN

DHepreTuueckoe onucanue. BoiBon
ANHAMHUYCCKOI'O OITMCaHUA FapMOHI/I‘-ICCKI/IX

30 KOJIeOaHUN U3 UX SHEPTETUUECKOTO U
KMHEMATHYCECKOTO OTMCaHUS

31 Awmmuntyna u ¢aza xonebanuit
[Tepuon u wactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOJIeOaHUNI

32 MaTeMaTU4YeCcKoro MasiTHuka. [lepuoy
CBOOOHBIX KOJI€OaHHI PYKUHHOTO
MasTHHKA

1 3aTyxaromue kojiebanus. BeIHyK1IeHHbBIS
koJnebanus. Pesonanc

34 ABTOKOIC0aHUS

35 Pemenue 3agau

16 Ypok-koupepennus "MexaHUYECKHE
KoJieOaHUsI B My3bIKaJIbHBIX HHCTPYMEHTax"

17 O06001IeHre U cUCTeEMaTU3aLMs 3HAHUI 110
Teme "MexaHuveckue Koaeoanus"

38 DNEKTPOMArHUTHBIE KOJICOAHHUS.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTYAbI

39 3apsifa KOHJIEHCATOpa C aMIIUTYAO0N CHIIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aK0H COXpaHEHHUs SHEPTUH B HICATLHOM
KOJIeOaTeIbHOM KOHTYpE

41 3aTyxaromue JIeKTPOMarHuTHBIE KOJIeOaHwMsI.




BbIHYXICHHBIE 2JIEKTPOMATrHUTHBIE
KOJIeOaHus

IIepemeHHBII TOK. Pe3ucTop u KOHAEHCATOp B

42 LIETIH [TEPEMEHHOTO TOKa

43 Karymka HHIyKTHBHOCTH B LIENU
MEPEMEHHOT0 TOKa

44 3akoH Oma J1sl SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MOIHOCTE IEPEMEHHOT0 TOKA.

45 AMIUTMTYIHOE U IEUCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA U HAIIPSIKEHUS

46 Pe3oHaHC B 351€KTpUUECKOH LIENH

47 Pemrenue 3agau
Nneansubrif Tpanchopmarop. [IpousBoactso,

48 nepeaava v moTpedaeHne MEeKTPUISCKONR
SHEPIUu
DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposHeprun. KyneTypa ucnonab3oBanus
3JIEKTPO3HEPIUH B IOBCEAHEBHOM )KU3HU

50 Pemenue 3anau

51 Pemrenue 3agau

5 O06001IeHre U cUCcTEMaTU3aIMs 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIe KojiebaHus"

53 MexaHnndeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJH

54 CBoiicTBa MEXAaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYyKa




Wudpa3syk u ynprpa3Byk. Lllymosoe

20 3arps3HEHUE OKPYXKAIOLIEH cpeibl

57 Pemenne 3anau

58 DJIEKTpOMAarHuTHbBIE BOJHBIL. M3myueHue
JIEKTPOMArHUTHBIX BOJIH

59 OHeprus MeKTPOMarHuTHbIX BOJH. CBOMCTBa
JIEKTPOMArHUTHBIX BOJIH
[IIxana 371€eKTPOMAarHUTHBIX BOJIH.

60 IIpMeHeHNe MEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY
[IpyHIMIIBI paUOCBSI3U U TEIEBUICHHUS.

61 Paguonoxanus. D1eKTpOMarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl

6 KonrponsHast padora no teme "Konebanus u
BOJIHBI"

63 Cger. 3aKOH NPSIMOJIMHEHHOTO
pacrpocTpaHEHUs CBeTa

64 Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHA
IPSIMOJINHEHHOT O pacpOCTPAHEHUs CBETa

65 Otpaxenue csera. [lnockoe 3epkao.
Cdepuueckoe 3epkaiio
[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN 110Ka3aTeNb PETOMIICHHUS.

66 IlosiHOE BHYTpEHHEE OTPAKEHHE.
IIpenenbHbIN yro MOJIHOTO BHYTPEHHETO
OTpaKCHHUS

67 Pemenue 3anay Ha IpUMEHEHNE 3aKOHOB

OTpaXXCHUA U MPCIIOMJICHHUA CBCTA




Xon tydeit B mpusMe. Jlucnepceus cBera.

68 .
CnoxHsbIli coctaB Oenoro cBeta. L{peT

69 JInH3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAst
cuJia JIMH3BI

70 [TocTpoenue n3o0paxeHU B IMH3AX U UX
cucteMax. YBEJIMUYECHUE JTUH3bI
Pewrenne 3amau Ha nocTpoeHue

71 M300pakeHUH, TOTy4aeMbIX C IIOMOIIIBIO
JIMH3

72 I'1a3 xak onTuyeckas cucrema

73 Pewmenne 3anau. IIpenensl npUMEHUMOCTH
r€OMETPUYECKOUN ONTUKH

74 CKOpOoCTh CBETa U METObI €€ U3MEPECHUS

75 Hucnepcus cBera

76 WNutepdepenmus creta

77 KorepeHTHble HICTOUHUKH. Y CIIOBUS
Ha0JI0/IeHUsI MAKCHMYMOB 1 MUHUMYMOB

78 Pemrenue 3agau

79 [Tpumenenne uHTEpHEpEeHIINN

80 Hudpakuus ceera

81 JudpakiuonHas pemeérka. Y cioBue
HaOJI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3agau

23 [TonepeunocTh cBETOBBIX BOJH. [lonspuzanus
cBeTa

84 Pemenue 3agau




85 CBeToBBIE ABJICHUS B IPUPOJIE 1

26 O0600111IeHre U cHCTeMaTU3allvs 3HaHUH 110 |
teme "OnTuka"

87 Kontponbnas padota o teme «OnTHKa 1
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOIMHAMUKH U 1
MIPUHIIUIT OTHOCUTEJILHOCTH

29 ITocTynatel cienuanibHOU TEOPUU 1
OTHOCUTEIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeoOpazoBanus Jlopenna. YcinoBue

90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U
COKpaIIeHHE JITMHbI

91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN 1
YaCTHIIBI

9 CBsI3b MacChl C SHEPTUEH U UMITYJILCOM 1
PENASTUBUCTCKON YaCTULIBI. DHEPTHSI TOKOSI

93 PaBHOBECHOE TEMIOBOE U3ITYyYEHHUE 1

94 3akoH cMmenieHus Bruna 1

95 I'unores3a M. Ilinanka o kBanTax. @OTOHBI 1

96 DHeprusi ¥ UMITyJIbC (poToHa 1

97 ®otordpdexr. Onbite A. I'. CTonerosa. |
3akonbl poTrorddekra

08 VYpasHenue DitHiuTeitHa 11t poTosrdpdexra. |
"Kpacnas rpanuna" ¢porosddexra

99 JlaBrenue cBeta. OnwiTel [1. H. JIeObenera 1




100

BonHOBEIE CBOHICTBA YaCTHIL

101

Bomnnel ne bpoins. /Inuna BosHsl 1 bpoiins
1 pa3Mepbl 00JIaCTH JIOKATU3alUuu
JBIKYILEUCS YaCTULIBI

102 KopnyckysipHO-BOJIHOBOM Iyanu3m

103 Judpakius 31eKTpOHOB Ha KPUCTALIax
Crenngurka u3MepeHuit B MUKPOMHUPE.

104 CooTHollleHUs HEeoTpeAeTEHHOCTEN
I'eiizenOepra

105 Pemenue rpaduyeckux 3amau

106 Pemenue pacu€THbix 3ama4

107 KonTponbnas pabota mo Temam: "OCHOBBI
CTO", "KopnyckyaspHO-BOJIHOBOM Tyanu3m"

108 OnpITHI 10 UCCIIEAOBAHUIO CTPOEHUS aTOMA.
[TnanerapHas mozaens atroma Pesepdopna

109 [Toctynatel bopa

110

Bunel ciektpoB. CekTp ypoBHEH 3HEprun
aToMa BOZOpoa

111

CrioHTa"HHoO€E U BBIHYKACHHOC U3JTYUYCHUC
CBCTa

112

Jlazep

113

Hyxnonnas mozaens simpa I elizenOepra-
HBaHeHKko. 3apsii 1 MacCOBOE YUCTIO spa.
M3oronsl. PannoakTuBHOCTE

114

3aKoH paJiMOaKTUBHOTO pacnaaa. CBolicTBa
HMOHM3UPYIOLIETO U3nydeHus. Binsuue
pPaZMOaKTUBHOCTHU HA XHUBbIE OPraHU3MBI.




Jlosumerpus

115

OHeprus cBA3M HYKJIOHOB B spe. S nepHbie
cuibl. Jledext Maccl siapa. SnepHbie
peakuu. SnepHble peakTopsl. [IpoGiemMsr
YIIPaBJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKThl Pa3BUTHS SAECPHOMN
JHEPreTUKU

116

MeTo/1ibl perucTpaluy U UCCIIEI0BAHUS
BHGMGHTapHBIX YaCTHUII. CDYH,Z[aMeHTaHLHBIC
B3aUMOJICUCTBUSI. bapruoHbI, ME30HBI U
nenrtonsl. [Ipencrasnenue o CtangapTHOM
Mozend. KBapk-TiirooHHast MOJIeb aipOHOB

117

®dusuka 3a npenenamu CTaHIapTHONH MOJIENH.
Témnas Matepust 1 TEMHAsI SHEPTUSL.
EnuncTBO DM3mveckoit KapTHHBI MUpa

118

Oransl pa3BUTHS aCTPOHOMHUHU. 3HAUEHHUE
aCTPOHOMHUU

119

[IpuMeHUMOCTD 3aKOHOB (I)I/IBI/IKI/I IS
0OBSICHEHUS IPUPOJIBI KOCMHYECKIX
00BEKTOB. MeTOIbI ACTPOHOMUYECKHIX
HCCIICIOBaHUHN

COBpCMCHHBIe OIITUYCCKUC TCICCKOIIBI,

120 panuoTenecKonsl, BHEaTMOc(hepHas
aCTPOHOMHUS

121 Bun 3Bé31H0T0 HeOa. Co3Be3us, ApKue
3BE3/bI, INIAHETHI, UX BUAUMOE JIBIIKEHUE

122 Conueunas cuctema. Connne. Congeunas

aKTUBHOCTb. McTounuk sneprun ConHia u




3BE3

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jnarpamma "CrieKTpajJbHBIA KJ1acc —
CBETHUMOCTB"

124

3Be3abI TIaBHOM MOCIIEI0BATEIbHOCTH

125

Bnytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
spomronny CoJtHIa U 3BE34. DTalmbl )KU3HU
3BE3]T

126

Muineunsiit [1yte — Hama [Manmaktuka. Turbl
rajlakTuk. YEpHbIE IBIPHI B Apax TaJaKkTHK

127

Bcenennas. Pacmupenue Beenennoil. 3akoH
Xab06ma. Teopust bonbioro B3pbiBa.
PennkToBoe u3nydeHune

128

MacmraGHast ctpykTypa BeenenHoil.
Meraranaktuka

129

Hepeménnsie mpo6iieMbl acCTpOHOMUU

130

OU3NYECKUHN TPAKTUKYM 10 TEME
"UccaeqoBaHnye MarHUTHOT'O ITOJIS
HOCTOSTHHEIX MarHuToB' min "UccienoBanue
CBOMCTB (heppOoMarHeTUKOB" WIN
"HccnemoBanue NeHCTBUSA OCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

131

OU3NYECKU TPAKTUKYM 110 TEME
"Usmepenue cunbl Ammnepa" wium "M3yuenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI ToKa"
iy "OnpeneneHue MarHUTHOW UHIYKIMY Ha
OCHOBE U3MEpEHUs cuibl Amnepa”




132

Pu3H4eCKUi IPAKTUKYM 110 TEME
"HccnenoBanue sIBJICHUS 3JIEKTPOMarHUTHOM
uHaykiuu'" win "OnpeneneHue HHAYKIUU
BUXPEBOTO MArHUTHOTO TOJIS"

133

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBaHue sIBIECHUS] CAMOUHTYKIIMK"
nu "COopka MOJIEH SJIEKTPOMarHuTHOTO
reHeparopa"

134

Pu3nUeCKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOIHBIX KoJieOaHUH
HUTSHOTO U MPY>KUHHOT'O MasiTHUKOB"

135

Pu3H4eCKUi IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue 3HEPTUH B IPY>KUHHOM
MasgTHHKE"

136

@u3H4eCKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epe3
MOCJIEA0BATENILHO COCTUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP" WIH
"UccnenoBanue paboOThl HCTOYHUKOB CBETA B
e IEPEMEHHOTO TOKa"

137

dusnyeckuil NpakTukyM 1o teme "M3yuenue
MapaMeTpoOB 3ByKOBOM BOJIHBI"

138

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHue noka3aTelis MpeoMIICHUs
crexna" win "[lomyuenne n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajla v JIMH3bI"

139

Du3HYEeCKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO




paccTosiHUS OT BEIeCTBa (Ha IpUMepe
xuakux auH3)" uin "M3mepenne GokycHOTO
paccTosIHUS PacCeUBAOIINX JIMH3"

140

Pu3nUeCKUil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu, nHTEpdepeHnn
Y noJisipu3anuu ceera'

141

Du3HUeCKU IPAKTUKYM I10 TEME
"OnpeneneHre UMITYJIbCa U SHEPTUH
PENATUBUCTCKUX YacTull (1o GoTtorpadusm
TPEKOB 3apsKEHHBIX YaCTUL B MATHUTHOM
nose)"

142

Pu3H4eCKUi IPAKTUKYM 110 TEME
"N3mepenue nocrostHHol Ilnanka Ha ocHOBe
uccnenaoBanus porodddexra" wim
"HccaeqoBanye 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/ OT HaNpsHKeHUs"

143

Pu3H4eCKUi IPAKTUKYM 110 TEME
"HccnenoBaHue cekTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
nocTostHHOM Punbepra"

144

Pu3nUeCKUil IPAKTUKYM 110 TEME
"UccnenoBanne paanoakTUBHOTO (hOHA C
KCIOJIb30BaHueEM fo3umeTpa" unu "N3yuenue
MIOTJIOILIEHUS OeTa-4acTHL] AJIFOMUHHEM"

145

@u3n4eCcKUil IPAKTUKYM 110 TEME
"Habnronenus 38E€31H0T0 HeOa
HEBOOPYKEHHBIM IJIa30M C UCIOIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKCHUN [T
OIIpeJIeJIEHUS TI0JI0KEHUST HEOECHBIX




00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOMyIIapus U IPKUe
3BE3a6!" win "HaOmroqeHrs B TEIECKOII
JlyHBI, T1aHET, TYMaHHOCTEW U 3BE3THBIX
CKoOIUIeHMit"

146

O06001IeHre U crucTeMaTh3alus 3HaHuii. Pois
(M3UKHA U aCTPOHOMHHU B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIIMAIBHOMN M DTHUSCKOM
chepax IeAaTeTbHOCTH YelIOBEeKa

147

O06001IeHre U cucTeMaTh3alus 3HaHuii. Pois
1 MecTO (U3UKU U aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpPa

148

O06o0061IeHre u cucreMarusanus 3Hanui. Poib
(buzuveckoit Teopuu B HOPMUPOBAHUHT
MpEeACTaBICHUHN 0 (PU3NYECKON KapTHHE MHUPA,
MecTO (U3UYECKON KapTHHBI MUpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

149

O06001IeHrEe U cUCTEMaTU3aIMs 3HAHUI 110
Teme "Kunemaruka"

150

O06001IeHYE U cUCTEMAaTU3ALUs 3HAHUI 110
TeMme "Kunematuka"

151

O000111eHIE ¥ CUCTEMATH3AIUs 3HAHUI 110
teme "Jlunamuka"

152

O06001IeHrEe U cUCTEMaTU3aIMs 3HAHUI 110
teme "Crathka TBEpaoro tena"

153

O06001IeHrEe U cUCTEMaTU3aLMs 3HAHUI 110
Teme "3aKOHbI COXpAaHEHUSI B MeXaHuKe"




154

O060011IeHre U cHCTeMaTU3allus 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM
Teopun"

155

O0600111eHre U cHCTeMaTU3alys 3HaHUH 110
teme "Tepmoaunamuka. TemnoBbleMaminHb"

156

O06o00uieHre 1 cucTeMaTH3aIMsl 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BELIECTBA.
dazoBblenepexoabl”

157

O06001IeHre U cUCTEMaTU3aIMs 3HAHUI 110
TeMe "OeKTpudeckoe nose"

158

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
teme "[loCTOSITHHBIN AJEeKTpUYECKU TOK"

159

O060011IeHre U cHCTeMaTU3allrs 3HaHUH 110
teme "Toku B pa3nuyHbIxX cpenax”

160

O0001IeHYE U cCUCTEMAaTU3ALUs 3HAHUI 10
TeMe "MaruautHoe moie"

161

PeseprubIil ypok. O6001eHIE U
CHCTEMAaTH3allus 3HaHUH 110 TeEME
"DyeKTpOMarHuTHas UHIyKIUs"

162

PeseprHbIil ypok. O60011eHIE U
CHUCTEMaTH3aIMs 3HAHUH 110 TEME
"MexaHnnuyeckue koaeoanusa"

163

PeseprHbIil ypok. O600611eHIE U
CUCTEeMaTu3alus 3HaHU 10 TeMe
"DJIeKTpOMarHuTHhIE KoyieOaHus"

164

PesepBHelil ypok. O600ICHHE U
CUCTEeMaTu3alus 3HaHU 10 TeMe
"MexaHn4ecKHe U AIEKTPOMarHuTHbIC




BOJTHEI"

165 PesepBHelit ypok. O600ICHHE U

cucreMarusaiug 3gaguii mo reme "Onruka’

PesepBubIil ypok. O60011eHIE U
166 cucTeMaTu3anus 3Hagui mo teMe "OCHOBEI
CcTO"

PeseprHbIil ypok. O6001eHIE U
167 cUCTEMaTH3alis 3HaHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBHbIil ypok. O6001eHIE U
168 cucTeMaTu3anus 3Hadui mo teMe "dusuka
aroma"

PesepBHelit ypok. O600ICHHE U
169 cucTeMaTu3anus 3Hadui mo reMe "dusuka
aATOMHOTO SIApA U 3JIEMEHTAPHBIX YacTull"

PesepBHrlit ypok. O600ICHHE U
170 cUCTEMATH3alNs 3HAHUH 110 TeMe "DIIEMEHTEI
actpodu3uku"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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