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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHM U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETLIMK TpenojiaBanust yyeOoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alUsIX Poccuiickou denepaunu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (u3nkKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOydeHHusi, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlMU MEXKIIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TIpeaMeTramMu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUsl (DU3UKU HAa YPOBHE CpPETHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUS Kypca (DU3UKU: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca (PU3KUKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YyUYEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHus.

dusznka Kak Hayka O Hambojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYINAas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHuM 00 okpyxaromiemM Mupe. [IIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbusndeckoir reorpadmeit u actpoHomwueit. lcmonp3oBaHWE W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOMCTBAMHM U JPYTHX.
N3ydyenne ¢u3MKHM BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydarouuxcs, B (OPMUPOBAHME YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BBINOJHEHUU UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢Gu3uku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOpPhIE MOXXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lesnoB (U3MKH, BKIIOUYAET Kak
BOMPOCHI KITACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONH HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou  uanpasnrennocmu. Kypc ¢usukum mnpeamomaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CONepKaHMUsS, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0sIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3MKU Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHUE MPEACTABICHUHN O
CTPYKTYpE MOCTPOCHUS (U3UUECKON TEOpHH, posid (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TIpaHHIAX
IMPUMEHUMOCTH TEOpHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-CSITENBPHOCTHBIN TOIX0M B Kypce (M3UKU pPean3yeTcs MPEekKIe
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YyYarOIIUXCH.
Jlns  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (u3uke OObEIWHEHBI B OOMIUN CHUCOK YyUYEHUYECKHUX
IpakTHUeCKUX paldoT. BolaeneHune B yka3aHHOM MepeyHe J1abopaTOpPHBIX PadoT,
MPOBOJIUMBIX  JUIA  KOHTPOJISI M  OLEHKH, OCYUIECTBIISICTCS YYaCTHHUKAMH
00pa3oBaresNbHOTO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHalleHus: kabOuHeta Qusuku. Ilpu ->TOoM obecneynBaeTcss OBJAJICHUE
00yJaronuMMuCs yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH ¢ TIOCTAHOBKY OIBITOB TI0 TPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJNENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »TOM M pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh N3YUEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszelia Kypca, TaK M MHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommpe BbIOOpa (U3NYECKOW MONENHM M CHUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OOECHeUYeHHI0 ydeOHOTO Tipoliecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH U3Y9aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3WKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3UKK TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpyAOBaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpaMmMme 1o (Gu3uKe YICHHYSCKUX MPAKTHYSCKUX padOT U JEMOHCTPAIIMOHHOE
000pyI0BaHUE.

JlemoHCcTpamoHHOEe  000OpynoBaHne (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPHUHIIAIIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH U 00OECHevMBacT IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOYEBBIX JIEMOHCTpAIM s
UCCIICJIOBAHMSI ~W3YYaeMbIX SIBJICHHA ©W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopMupyeTcss B BHJIC TEMAaTHICCKUX KOMIUIEKTOB M OOECIICUYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHUecKue KOMIUICKTHI
1a060paTopHOTO O00OPYAOBAHHS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMHU TIEJIIMH U3YYCHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

o (GopMHpOBaHHE HHTEpECA U CTPEMIICHHS OOYYArOIIUXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BHTHE MPEJICTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIbLHBIX 3aKOHOB (PU3UKH;

o (dopMmupoBaHWE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAHHEM
(U3HYECKUX 3HAHUHA U HAyYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O PO (DU3UKHU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne STUX Lele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBI  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJICKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHS
MMPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pa3IuYHbIX 3a7a4 C $BHO 3aJIaHHOMN
dbu3znyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUeCcKo MOJIENH, aIEKBATHOU YCIOBHSIM 3a]1a4H;

e TMOHWMaHHUC (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEPHpeTalnud HHpopmaimu,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBHUU I Pa3BUTHA YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
poBeeHHs] J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IMIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYMKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHssI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MaTepUaibHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHue CBOOOIHOTO MaJICHUsI.

KpuBonvHeiiHoe  nBWkeHue. J[BMKEHHE  MATEpUATIBHOW TOYKHA IO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHENHAS
ckopoctb. [lepuon n yactora obparenus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBU)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCYETA, WUIIOCTpALUMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmrogenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ| YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenune yckopeHusi CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocty pu JBHKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Ipyaomn  otHOocuTensbHOCTM  [amunes.  llepBeii  3akoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon Herotona
JUISl MaTepUAIIbHOM TOYKH. TpeTuit 3akoH HproTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuma Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoJibxxeHus, kadenusi). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuia TpeHus nokos. KoagdunueHt tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJA B dKUJKOCTH WIIH rase.

[TocTynarenbHoE U BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeA.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaumieHus. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUWE: TMOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropo# 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHUJI TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccenenoBanue yclloBUM pPaBHOBECUS TBEPIOIO TeEJla, HMMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axonsl coxpanenus 6 mexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUMU.

[ToTeHunanbpHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmuanpHpie W HENMOTEHNHWaTIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMANbHBIX CUJl C U3MEHEHHEM MEXAHUYECKOM HSHEPrHMU CHUCTEMBI TEl.
3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOMED,
MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHUUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3yyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuasi QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6vt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUSl 4YacTHUIl BelIecTBAa. MoJEnu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPIIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeeil. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkama temmneparyp
Llenbcus.



Monens upeanbHOoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUH HUACATBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpEIHEN KWHETHYECKOM DSHEPIUMM TEIUIOBOIO JBWXKECHMS dactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30ompoueccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe TpencTaBIeHHE W30MPOIECCOB: HM30TEpMa, H30X0Pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE MPHUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThI, JOKAa3bIBAIOIIME TUCKPETHOE CTpOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiThl 110 1M HY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUS.

Mogens, HUIIoCTpupyomas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACANBHOTO rasa,
M30IIPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHIA
00bE€Ma KOMHATBI, JABJICHUS U TEMIIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepMmoanHamMuueckass cucrema. BHYTpeHHS SHEprust TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoaudectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3Ty4eHHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEaAYE.

[Tonsitue 00 aamabatHoM mpouiecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoiieccam. ['paduueckas
UHTepIIpeTanus padoThI ras3a.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamMHaX. KoadduimeHt monae3Horo
nevctBug TemioBol mamuHbl. [Hukn KapHo u ero kosdduimMeHT Mojae3HOro
JEHUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEJNb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAMUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPruy Teja MpU COBEPIICHUM PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JCHCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUIACOAEMOHCTPAIIHS).

M3meHeHne BHyTpEeHHEN SHEPTruu (TeMIlepaTypbl) Teaa IpH TeIUIonepeiaye.

OnpiT Mo anauabaTHOMY pACIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs] BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus eéewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrannmmueckue u aMmopdubie Teraa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayum3anus. Y AelbHas TerioTa miasienus. CyOoaumanus.

YpaBHeHue TerioBoro OangaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJYyUYEHHUS] COBPEMEHHBIX MaTEpPHUajoOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaGmonenue HarpeBanusi v MIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHrne 0THOCUTEIBLHOM BIIAXKHOCTH BO31YXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuka
DnekTpusaius Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOJIHUKH, TUANEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onektpuyeckoe none. Hanpsok€HHOCTh  anekTpudeckoro mosid.  [IpuHnun



CYNEPIIO3UIMU AIEKTPUUECKUX NoJIeld. JIMHUM HanpsKEHHOCTU 3IEKTPUUYECKOTO
OJIAL.

Pabora cunm  osmekrpoctatmueckoro  mosis.  [lortennman.  PasHocThb
noTeHUHUAJIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruyeckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DneKTpOEMKOCTh TNIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

TexHuyeckue yCTpoHMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
ANEKTPOMETpP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPYHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINMN AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TIOJIE.

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

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHne 2IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlennma. MoImHOCTb
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABIXKYLIAsl CUjia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 MOJTHOM (3aMKHYTOM) AniekTpuueckoi tenu. KopoTrkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIAH TOTIEPEYHOT0 CEYCHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABMKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIICHUS.

Habmronenue snexTpomiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHs B 10 kjacce OoCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypcaMM MaTEeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIuS,
napaboiia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAUH, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TN, XUIAKOCTEH H



ra3oB, JJIEKTPUYSCKHAE CBOMCTBA METAJIOB, 3JIEKTPOJUTHYECKAS TUCCOIMALIHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, IOJAIIUITHAKHA, HCIIOJb30BAaHUE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JIPYrHe), JBHTATENb BHYTPECHHETO
CropaHus, apoBasi TypOuHa, OBITOBOM XOJIOJWIBHUK, KOHIAUIIMOHED, TEXHOJIOTHN
NOJYYCHHUST COBPEMEHHBIX MaTepHalioB, B TOM 4HCJIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUECKAs 3allUTa, 3a3¢MJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumoneicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAyKUMH. KapTMHAa JWHHI MarHUTHOU
WHIYKIWH TOJI MOCTOSHHBIX MarHUTOB.

MaruutHoe 10J€ NpPOBOJHHMKA C TOKOM. KapTuHa JnWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. B3anmonelictBrue NpoOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnosje. Pabora cuibl Jlopenna.

SIBeHne AneKTpoMarHuTHOM MHAYKIUU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYILAsl Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe nsnektpuueckoe 1ose. OJEKTPOIABMXKYIIAS CUJIa HWHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS NTOCTYNATENBHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJIBHXKYILIAs Ccujia
CaMOWHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyeckue yYCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUYM MHIYKIIMY MAarHUTHOTO TIOJIS.

BzaumopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHIAYKIUH.

[TIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO IIOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHre MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebGatenbnas  cucrema. CB0oOOAHBIE  MEXaHMYECKHE  KOJIeOaHWUS.
["apmonunyeckue konebanus. [lepuox, wactora, ammumryga u (aza xoseOaHUU.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4ECKUd MASTHUK. YPaBHEHHE TapPMOHUYECKUX
kosnebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJICOaAHUSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
U7CaTbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYSCKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUSX. BBIHYXKIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIC KOJICOaHMSI.

Ilepemennbiii  TOK. CHUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PUCKU IMPHU MPOU3BOJACTBE 3IEKTpodHepruun. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B MIOBCEHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: JIIEKTPUUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENBHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaronmx Kojie0aHuH.

HccnenoBanue cBOMCTB BBIHYKICHHbBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum 1mocCienoBaTeNbHOM COSAUHEHHHM PE3NUCTOpa, KaTyIIKH
VHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb TuHUYM IEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MajlblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO TOKa B LENM M3 MOCIEAOBATEIIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMazHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyCIOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JJIMHA BOJHBL. [lonmepedHble W MPOJOJBbHBIE BOJIHBI.
WnTepdepenius u quppakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3BYyKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHE, MPEIOMIICHHUE, MOJsIpU3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMNBI paguoCBs3U U TeneBuaeHus. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHuuecKkue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTHKAa B TEXHHKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpa3oBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne nntepdepeHny u AUPpaKkiu MEXaHUMIeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaOmtoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTON KoseOaHuil.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHWTHBIX — BOJIH: OTpaXkeHue,
peoMIIEHUE, TTOSIpU3aLns, AUPPaKIusl, HHTEPPEepEHIHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. I[IpsmMonnHENHOE pacHpoCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBeta. CroxkHblil coctaB O6enoro cBera. Ler.

Cobuparoniie U pacceuBaromue JuH3bl. Tonkas smH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3oOpakeHuid B
coOMpaloIIMX U pPacceuBaOIIUX JiIMH3aX. PopMyna TOHKOW JIMH3BL. Y BEJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUYECKOU ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTephEpEeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus cBeTa.

TexHuyecknue yCTpOMCTBa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHas
ONTHKAa, TUPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpsAMONIMHEHOE PaCIpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETa.
Ontuueckue mpruOOpPHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mogaenu MUKpocKomna, TEJIECKOIA.

HaoGmronenune natepdepeHnm cBera.

Hab6monenue audpakiuu cera.

Hab6monenue qucnepcnun cBera.

[TonyyeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[TonyueHne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue nonsipusaiiuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi



W3mepenne nokasaTens NpeaoMIIEHUS CTEKIa.
HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcun cBeTa.

Pa3nen 6. OcHOBBI crielIHAJIBHO TEOPHMH OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETA B BaAKyyMe€, IPUHIIUIT OTHOCUTEIBbHOCTH DWHINTENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBIL.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEJIAITUBUCTCKON YaCTHULIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [1nanka cBs3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMIYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dboroaddexra. Ypasuenue ODuiHITeHA 15 doTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckne yCTpONCTBA W MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETO (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nyuenune u mnoromeHue
(GOTOHOB TpU MeEpexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJOPOJA.

BonHoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJITHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopens onbita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi
Hab6mtonenue nuaeitgaToro crekrpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTHBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHOoCcTH.  OmbiThl  Pesepdopma mo  ompepeneHuio  cocTaBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anb(a-, Oera-, ramMma-H3ITy4CHHS.
Brnusinue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monenb snapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.
Anbda-pacnag. OJEKTPOHHBIM H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JTydeHHe. 3aKOH paJIMOaKTUBHOI'O pacnaja.
DHeprus CBS3M HYKJIOHOB B sifipe. SAnepubie cwibl. Jlegext macco siapa.
Snepnbie peakuuu. [leneHne u CUHTES sAEp.
SAnepuwiit peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCHIEKTHUBBI
SIIEPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTEeTUKHU.
OnemeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.
Mertonabl HaOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaaMeHTalbHbIe B3auMOJeHCTBUA. EMMHCTBO pu3nueckol KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMMUH.

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

ConneuHas cucrema.

Connue. ConneuHast akTuBHOCThb. McTounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCThY». 3BE3/bl TJABHOW TIOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» Ui 3BE3] TJIABHOW MOCJEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKIECHUH U 3BoJtoMu CoyHIA U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue m nuxenue CoJyiHLIA B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHbBIE ABIPHI B AApaX
TJIAKTHUK.

Bcenennas. Pacimmipenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE M3IydeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPECIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOYIIAPHS U IPKHUE 3BE3MBI.

HaGmronenus B teneckon JlyHsl, utanet, Mieunoro I1ytu.

O0o01marnee NOBTOpeHue

Pons ¢usmkn u acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOHN chepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU
U aCTPOHOMMH B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA, pojib (PU3NUECKON Teopuu
B (OpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpa, MECTO
bu3NYecKoil KapTUHBI MUPA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Ononornu, XUMUH, reorpadun ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle nousmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, Trunoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BO/IHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOJ00US TPEYroJbHUKOB,
onpe/eeHUe MIONIaaAH MIOCKUX GUryp u o0bEMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKHBOW Mpupone, KosebaTenbHbIC
JBUXEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUSA B )KUBOW MPHUPOJIEC, NEHUCTBUE
paauanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PEIIETKH, CHEKTPaIbHBIM
aHam3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAWA DJJIEKTPONIEpeNad, TEHEpaTop IEPEMEHHOIO TOKa,
NIEKTPOJBUTATENb, WHAYKLUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nMKa» HA YPOBHE CpPEIHEro OOIIeTo
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO O0ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
cOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U ONbITA JEATEIIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIMUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUU B 00pa30BaTeILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJAHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTH YYEHOT0;

OCO3HAaHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndyeckoil Hayke;



S) Tpy10BOr0o BOCHIUTAHHUSA:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpLIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peann3o0BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYPBl, OCO3HaHHE TIJ100aJIbHOTIO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUIA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTMYECKOM HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAHME LIEHHOCTHM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHus  (QU3MKM  OCYLIECTBJISATH  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pazpabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUSMH U METOJAMHU
(bu3nYECKO HAYKH;



BJIa/IETh HABBIKAMH y4€OHO-HCCIIEI0BATEIbCKON U MPOCKTHON JEATEIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY MOUCKY
METOJIOB pelIeHHs 3ahau (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJIeTh BUJAMH JICATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIpEeTalluy, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIIBUTATh TUTOTE3Y €€ peIlIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPXIACHUM, 3a]1aBaTh MApaMETPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIBHOM
JeSITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYCHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUSA MO (HU3UKE B MPAKTUUYECKYI0 00JacTb
KU3HECATCIILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPKAHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISTh IOUCK, aHAIU3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3IUYHBIX BUAOB U (OpM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONIb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHI B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C coOmofeHrEeM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX W  JTHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHbIX (opmarax c
yu€TOM Ha3zHaYeHUsI HHPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATIbHYIO
(dbopMy mpeAcTaBIEHUS U BU3yalU3alllu.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBHA:
OCYIIECTBIISAITh  OOIlEHWE Ha ypokKax (U3MKKM ©U BO BHE-YPOUHOU
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalldii ©  CMsr4aThb
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

HNOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM 0OIIMX
MHTEPECOB U BOBMOXKHOCTEH KaXKJI0T0 YieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEHCTBUS MO €€ JOCTM)KEHUIO: COCTaBJIATh IUIaH JACWUCTBUIA,
pacmpenenartb poid ¢ Y4E€TOM MHEHHM y4acTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOH paboTHI;

OLIEHUBATh KAaueCTBO CBOEr0 BKJaJa M KaKAOTO YYaCTHUKA KOMAaHIbl B
o0 pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HJEH C TMO3WIUU HOBHU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh MMO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIHSIX, IPOSBISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO AESTENBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PELIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, IJ1aH BBIMOJHEHUS MPAKTHYECKON pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha ceod
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYyAULMA B 0O0JacTu
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJ€Th HABBIKAMU  [O3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YyJbTaTOB U
OCHOBaHUI;



UCTIOJIB30BaTh MPUEMBI PEQIICKCUU IJIsi OLIEHKH CUTYalllH, BEIOOpa BEPHOTO
pEIICHHS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATh DPEIICHHS [0 WX
CHIDKEHHUIO;

OpUHUMATh MOTUBBI M apryMEHTBl JPYT'MX IpH aHaJIu3e pe3yJbTaToB
JeSITETbHOCTH,

NpUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKH M JOCTOWHCTBA,

OpUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHaJIu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABATh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mporecce mocTrKeHUsT JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOrPAMMBbI
no ¢Qusuke anIS YpPOBHS cpeAHero ooOimero oOpa3oBaHHs y OO0yYaromMXcs
COBEPILIEHCTBYETCS IMOIMOHAIBHBIH UHTEJUIEKT, Hpearnoiaralmmni
c(OPMHUPOBAHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIIBHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B CE0€;

CaMOpPETYJIHPOBAHUSA, BKIIOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJanTHpPOBAThCA K
AIMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTHIKCHUIO e U
ycriexy, ONTUMHU3M, WHHUIIMAaTUBHOCTh, YMEHHUE JIeHCTBOBaTh HMCXOJS W3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYTUX, YYUATBIBATH €r0 TMpPH OCYIIECTBICHHHM OOIIEHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IpYTHMHU JIIOJIbMU, 3800 TUTHCS, IPOSBIISITH MHTEPEC U pa3peraTh KOHPIUKTHL.

IHNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kiacce mpeameTHblE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha IMPUMEpPax pojb U MecTO (U3UKU B (POpMHUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOMN AEATEIIBHOCTH JIFOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMA OTCYETA, AOCOIOTHO TBEPOE TEIO,
WJICAIbHBIN a3, MOJIEJIM CTPOCHUS Tra30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsi/i IPU pelieHUU (PU3NUECKUX 3a/1ay;



pacrno3HaBaTh (PU3MUECKUE SBIEHUS (TIPOILECCH) M OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJTHOE TMaJICHUE TeJ, JBM)KEHUE IO OKPYKHOCTH, HWHEpIIUS,
B3auMoJielicTBUE Tell, Tuddy3us, OpOYHOBCKOE JBHKEHHE, CTPOCHUE KUIKOCTEH
Y TBEPABIX TEN, U3MEHEHHE 00bEMA TEJI IPU HarpeBaHUM (OXJIaXKI€HHUH), TEMIOBOE
paBHOBECHUE, MCHAPEHUE, KOHJCHCALHUs, IUJIABJICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
cocylle, CBsI3b MEXAy NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IpOlIeccax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTHCHIBATh MEXAHUYECKOE JBIKCHHE, HCIOJL3ys (DU3NYECKHUe BEIMYWHBI:
KOOpJIMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsi, MEXaHUYECKas
paboTta, MexaHW4YecKass MOIIHOCTh; IIPH ONUCAHWM TPABUIBHO TPAKTOBATh
(GU3UYECKUl CMBICIT HMCIOJB3YeMbIX BEIMYMH, WX O0O3HAYCHUS W CIUHMUIIBI,
HAXOJUTh (OPMYIIBI, CBA3BIBAIONINE MAHHYIO (M3UYECKYIO BEIMYHMHY C IPYTUMU
BCIIMYNHAMU;

ONKCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ya (U3MUYECKUE BEJIMYMHBI: JaBJIGHHE Ta3za, TeMIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUECKOIr0 JBUKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, paboTa rasa,
KO3(pPUIIMEHT TOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; IPU OMUCAHUU
MPaBWIBHO TpaKTOBaTh ()U3WYECKUH CMBICT MCIOJIB3YEMbIX BEJIUYUH, HX
0003HAYEHUsS W CAWHUIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEITHUNHAM;

OINKMCBHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
SBJICHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UYECKHA CMBICI HCIOIb3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS M CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (U3UYECKYIO BETUYNHY C APYTUMH BEIHYUHAMU,

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (U3UUYECKUE
3aKOHBI Y NIPUHUMIIBL: 3aKOH BceMUpPHOTo TsArorenus, I, Il u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAHWYECKOM JHEPruM, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHLIUN CYNEPHO3ULUA CUJI, NPUHUMUII PAaBHOMNPABUS HHEPIIUATIBHBIX CUCTEM
OTCU€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPrUU TETUJIOBOTO JIBUXKEHUSI MOJICKYJ C
aOCOJIFOTHON TeMmIepaTypou, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnnyarh CIOBECHYIO



(bOpMYIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W YCIOBUS (TPaHUIIHI,
o0JacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPUHIIUIBLI JIEWCTBHUS  MAIlWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MMaCHOTO HCIIOJIb30BAHHS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, MPHU 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHS, MPOBOAWTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE M3MEpEHUsT (M3HMUECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METOJIbI OTICHKH TOTPENTHOCTEH N3MEPECHHIA;

UCCIICIOBaTh  3aBUCUMOCTH  MEXAYy  (QU3NYSCKUMHU  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TMOTYYECHHON 3aBUCHUMOCTUA (DH3UYECKUX BEIUYUH B
BU/JIe TAOJINII ¥ TPaUKOB, AEJIaTh BRIBOBI IO PE3yJbTaTaM UCCICAOBAHNS;

coOroaaTh mpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCICIOBAHUN B
pamMkax y4eOHOTO DSKCIEpUMEHTa, Y4YeOHO-MCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HMCTOIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHONW (PU3MUECKOH MOJIeNbo,
UCTIONB3YS (hHM3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAINM3a YCJIOBHS 3a7a9u
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PH3UYECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOaMMBbIC I €€ pElIeHHs], TPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIY9€HHOTO 3HAYCHUS (PU3UUECKOU BEJIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a9i: BHICTPAUBATD JIOTUYECKH HEMPOTUBOPECUNBYIO
IETIOYKY PACCYXJACHUN C OMOpOM Ha HM3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue SIBICHNUS;

UCIIOJIK30BAaTh ~ TPU  PEIIeHMH  y4eOHbIX  3aJad  COBPEMECHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIPEJICTABJICHUS Y9eOHOW U HAyYHO-TIOMYJISIPHONH MHGOpPMAIIH, MMOTYYCHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUUYECKUMHU



yCTPOMCTBaMH, JJIsl COXPAHEHUS 310POBbsl U COOJIIOJIEHUSI HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEIE;

paboTaTh B TpYIIEe C BHINOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBATh pabOTy TPYIIbl, PalMOHAIBHO paCHpEeAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENLHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJI€KBAaTHO OLEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpPUBAEMON POOJIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMmeTHblE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTh Y 00YUAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
T€XHOJIOTUM, B NMPAKTUYECKON IEATEIBHOCTH JIFOJAEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3nYeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa TMPU pEHieHUU (PU3NIECKHUX
3aj1ay;

pacno3HaBath (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOM (DU3UKH: 3IEKTpUUECKask IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuTOB, JJICKTPOMAarHWUTHAasi WHAYKIWS, JEWCTBHE MAarHWUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsil, SJICKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, NPSIMOJIMHEMHOE pPacHpOCTPaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3ALMS  CBETa, JUCIEPCHUs] CBETa,
dboTtoanekTpuueckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOAA, €CTECTBEHHas W HMCKYyCCTBEHHas
pazloaKTUBHOCTD;

OMKCHIBaTh W3YUYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  NPOBOJUMOCTh  Pa3jUYHBIX  Cpea) U
AJIEKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI), HUCIOJB3Yysl (DU3NYECKUe BETUYHHBL:
AIEKTPUYECKUI 3apsisl, CHJIa TOKa, EKTPUUECKOE HANPSDKEHHUE, AIEKTPHYECKOE
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuina Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KATYIIKW, SHEPrusi 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJIe, MepuoJl M YacToTa
KojeOaHuil B KoJebaTenTbHOM KOHTYpE, 3aps] M cujla ToKa B TIpolecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHHUE U
ONTHYECKasi CWJIa JIMH3bI, TIPU OMHCAHUU MPABWIBHO TPAKTOBATh (DU3NUYECKUI
CMBICJI HCMOJb3YEMBbIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTb
dbopMmysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIWYUHY C APYTUMHU
BEITMYMHAMU;



ONMKCHIBATh M3yYEHHbIE KBAHTOBBIE SBICHHUS U TMPOIECCHI, HCIONb3YS
¢usnyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPHOJ] MOJTypacaja, SHEPTUs CBA3H
aTOMHBIX SiJIep, MPU OINMCAHUU TPABUIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYHMHAMH,
BBIUUCIIATH 3HAaUCHHE (PU3MUECKOI BEIUYUHBL;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECCHl U SIBJICHUS, UCIIONb3YysI (PU3MUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEIHHOTO U MapajliIeIbHOTO
COCIMHEHMSI TPOBOJHMKOB, 3aKoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
WHAYKIHH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHEe DiHIuTeiiHa a1 (oTtodddekra,
3aKOH COXpaHEHUS HHEPryHu, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUUECKOT0 3apsjia, 3aKOH COXPaHEHUs MacCOBOr'0 YHCIa, MocTynarsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOE BBIpAKEHHWE M YCJIOBHUA (TpaHUIBI, OOJIACTH)
IPUMEHUMOCTH;

OMpEENATh HAMPABICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISl MPOBOJHMUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh M ONHCHIBATH H300paKEHHE, CO3/1aBa€MOE IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh HKCIIEPUMEHTHI MO HMCCJIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEpPEHUH: MPU 3TOM
dbopmynupoBaTh TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTa,
coOupaTrh YCTaHOBKY W3 MPEIOKEHHOTO OO0OpYAOBAaHUSA, MPOBOAUTH OMBIT U
(dbopMyupOBaTh BHIBOBI;

OCYILIECTBIISAITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHH: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYUH B BHUAE TAOJUIl U
rpaduKoB, AeNaTh BHIBOABI MO pe3yabTaTaM HUCCIIEA0BAHMUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBEICHUU MCCIIEIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (PHU3HUECKHUe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7auu



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOUMbIEC NJIs1 €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OIICHUBATh PEATbHOCTD
MOJIy4YE€HHOTO 3HAUY€HHUs (PU3HUECKON BEIUYUHBL;

peuiaTh KaueCTBEHHbIE 3aJa4l: BHICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY pPACCYXIEHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  ydeOHBIX  3aJad  COBPEMEHHbBIC
UH(OPMAIMOHHBIE TEXHOJIOTUH JIS TIOUCKA, CTPYKTYPUPOBAaHMS, UHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOU U HAYYHO-MOMYJIIPHON MHGOpPMAIIUH, TOJYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJTy4aeMyto HH(popMaIuio;

OOBSCHITh TPUHIUIIBI JIEWCTBHS MAIlIMH, TPUOOPOB W TEXHUUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOr0 MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEIE;

paboTaTb B TpyHme C BBINOJIHEHUEM pAa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYINIlbl, palMOHAIBHO paCHpeAesiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENIBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJI€KBAaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie) JdonmoaHuTebHASA
Ne i/ IIpakTH4eckune
NMPOorpamMmmbl Bcero o0pa3oBaTte/ibHbIC uHopmanus
padoTsI
pecypchl

Paznen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
becena,
HaIpaBlieHHas Ha
OCO3HaHHE

1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 Bubmmorexa [JOK JIMYHOTO BKJIaJa B

’ A i https://m.edsoo.ru/7f41bf72 A
MIOCTPOCHHE
YCTOWUYHBOTO
Oymyuiero

Uroro no pazgeny 2

Pa3znen 2. MEXAHUKA
IToaroroBka
JIOKJIaJIOB,
hopMupyrOITUX
CIIOCOOHOCTH

BuG OK OLICHUBATh
2.1 Kunematuka 5 nosmorexa I CUTYaLHIO U

https://m.edsoo.ru/7f41bf72

MPUHUMATH
OCO3HaHHbIE
pelieHus,
OpPUEHTHUPYSICH Ha
MOpaJbHO-




HPaBCTBCHHBLIC
HOPMBI U
LIEHHOCTH, B TOM
qucIe B
JesTeNbHOCTH
y4E€HOTO

2.2

Jnaamuka

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

becena,
dhopmupyromas
HPaBCTBEHHOE
CO3HaHHUe,
ATHUYECKOTO
IIOBCACHUA

23

3aKOHBI COXpaHCHUA B MCXaHUKE

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

IToaroroBka
JTIOKJIaJIOB
hopMupyrOITUX
TPAKJAHCKYIO
HUICHTUYHOCTD,
[MaTPUOTU3M

Uroro no pazgeny

18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOM
TEOPUHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

IToaroroBka
JIOKJIJIOB,
(bopmupyrOLTIX
[IEHHOCTHOE
OTHOIIICHUE K
rOCy/1apCTBEHHBIM
CHUMBOJIaM,
JOCTHIKCHHSAM




POCCHUICKHX
y4EHBIX B 00J1aCTH
(DUBUKH U TEXHUKH

3.2 OCHOBBI TEPMOJIMHAMUKHU

10

bubnunorexa [IOK
https://m.edsoo.ru/7f41bf72

IIpaxTrueckue
3aHATHS,
MOBBILIAIOIIHNE
TOTOBHOCTB K
TyYMaHUTapHOU 1
BOJIOHTEPCKOM
NEeATEIbHOCTH

3.3
®a30BbIE IIEPEXOABI

AFpeI‘aTHBIe COCTOSHMA BCIICCTBA.

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

[ToaroroBka
MIPOEKTOB,
hopMupyrOITUX
TOTOBHOCTb BECTH
COBMECTHYIO
JeSITeILHOCTh B
WHTEpecax
IPaxIaHCKOTO
oO111ecTBa,
y4acTBOBAaTh B
CaMOYyNpaBJICHUU B
o0Opa3oBaTenbHON
OpraHu3aIuu

Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

4.1 DneKTpocTaTHKa

10

bubnunorexa [IOK
https://m.edsoo.ru/7f41bf72

becena,

dbopmupyromias
MIPUHSTHE




TpaaALMOHHBIX
00I1IeYeI0BEYECKUX
TYMaHUCTHYECKUX
u
JEMOKPATHIECKUX
LIEHHOCTEH

4.2

IToCTOSIHHBIN IIeKTpUYECKUM TOK. TOKH
B Pa3iIMYHBIX Cpeaax

12

but6mmoreka [IOK

https://m.edsoo.ru/7f41bf72

IToaroroBka
JIOKJIaJIOB,
hopMupyrOITUX
IpaXxIaHCKYIO
MO3UITUIO
o0yuJaromerocst Kak
AKTUBHOI'O 1
OTBETCTBCHHOI'O
YJI€Ha POCCUUCKOTO
oOmecTBa

Hroro no pazneny

22

PesepBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie) JonosHuTeEIbHAA
Ne i/ IIpakTH4eckune
NMPOorpamMmmbl Bcero o0pa3oBaTe/ibHbIE uHopmanusa
padoThI
pecypchl
Paszpnen 1. JIEKTPOIUHAMUKA
becena,
HaIpaBJ€HHAs Ha
3CTETUYECKOE
OTHOILIEHHE K MUPY,
MaruautHoe noJie. DIeKTpOMarHuTHas bubanorexka HOK
1.1 11 3 BKJTIOYAs 3CTETUKY
AHIAYKIUS https://m.edsoo.ru/7f41c97¢
Hay4HOI'O
TBOPYECTBA,
MPUCYIIErO
¢du3uueckoil Hayke
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
becena,
HallpaBJICHHAs Ha
c(hOpMUPOBAHHOCTH
AKOJIOTUYECKOU
21 MexaHnuyeckue 1 3J€KTPOMarHUTHbIE 9 1 bubmmoreka [IOK KYJIBTYPBI,
' KoneOaHus https://m.edsoo.ru/7f41c97¢ =~ oco3HaHue
IJ100abHOTO
Xapakrepa
JKOJIOTUYECKHUX

npo0emM




2.2

Mexanndeckue 1 OJICKTPOMArHuTHBLIC
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢

becena,
HallpaBJICHHAs Ha
IJIAHUPOBAHUE U
OCYLIECTBIICHUE
NICUCTBUH B
OKpY>Karolleu cpene
Ha OCHOBE 3HAHUSA
LeJield YCTOMYMBOTO
pa3BUTHUSA
YyeJ0BeuecTBa

23

OnTuka

10

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢

ITonroroBka
JIOKJIaJI0B,
HaIpaBJICHHBIX Ha
pacuIMpeHue ornbITa
eATEIbHOCTH
9KOJIOTHYSCKON
HaIpaBJICHHOCTH HA
OCHOBE UMEIOIIUXCS
3HaHWH Mo (pu3uKe

Hroro no pazneny

24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OCHOBBI crienMaiIbHON TEOPUHU
OTHOCUTEIBLHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

becena,
dbopmupyromas
3CTETHYECKOE
OTHOUICHHUE K MUDY,
BKJIIOYasl 3CTETUKY
HAy4YHOTO
TBOPYECTBA,




MPUCYIIIETO
bu3IecKOil HayKe

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1

OneMeHTHI KBAaHTOBOM ONTHKH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

IToaroroska
JIOKJIAI0B,
dbopMupyroIIMX
UHTEpEC K
pasnuuHbIM chepam
npodeccuoHaIbHON
JESITEIbHOCTH, B
TOM YHCJIE
CBSI3aHHBIM C
busukoii u
TEXHUKOU, YMEHUE
COBEpIIAThH
OCO3HaHHBII BEIOOD
Oynymueit
npodeccun u
peanu3oBbIBaTh
COOCTBEHHBIE
YKU3HCHHBIC TTaHbI

4.2

Ctpoenue aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

becena,
dbopmupyromas
TOTOBHOCTb U
CIIOCOOHOCTH K
00pa3oBaHUIO U
caMo00pa3oBaHUIO




B o0sactu puzuku
Ha TPOTSDKCHUH
BCEH JKU3HU

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Jloknazasl o
JTOCTHXKEHUSIX
aTOMHOU
SHEPIeTHKH,
HaIlpaBJICHHbIE HA
IJIAHUPOBAHUE U
OCYLIECTBIICHUE
JEUCTBUU B
OKpY>Karolleu cpene
Ha OCHOBE 3HAHUSA
LeJIeld YCTOMYUBOTO
pa3BUTHUA
YyeJ0BeYecTBa

Hroro no pazneny

15

Paznen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1

DeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢

IToaroroska
JIOKJIaJI0B,
HaIpaBJICHHBIX HA
c(hOpMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
¢du3ugeckoil HayKu

Uroro no pazgeny




Paznea 6. OBOBIIAIOIIEE ITOBTOPEHUE

becena,
HallpaBJICHHAs Ha
OCO3HaHUE
LIEHHOCTU Hay4YHOHN
JeSATEIIbHOCTH,
TOTOBHOCTH B

bubnmoreka [JOK IIPOLIECCE U3YUEHUS
6.1 Obobmaromee nosToperne 4 https://m.edsocl)_.lru/7f41c97c (1)213141{1/1 a
OCYIIIECTBIISATH
MPOEKTHYIO U
HCCJIEIOBATEIBCKYIO
JESITEIbHOCTD
WHIVBUIYAIILHO U B
rpymrme
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE HUcnoan3oBanue
Ne Hara undgposbie 000py10BaHUA
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE nentpa Touka
padoThI padoTsI
pecypchl pocta
®du3uka — Hayka o
| npupoje. Hayunsie | bubnuoreka [JOK
METOJbI HO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILero Mupa
Poaw u mecto puzuku
B (hopmMupoBanumn
COBPEMEHHOM
2 HAay4YHOM KapTHHBI 1 bubmmorexa OK
Y p https://m.edsoo.ru/ff0c33e6
MHpa, B
MPAKTUYECKON
NEeATEIbHOCTH JTI0IEH
MexaHU4ecKoe
JIBIJKCHHE.
OTHOCHUTEILHOCTD
3 MEXaHUYECKOTO 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0c3508
JBIDKEHUS.
[Tepemenienue,
CKOPOCTbh, YCKOPEHHUE
PaBHOMepHOE
4 IPSAMOJIMHEHHOE 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0c3620
IBIDKEHHUE
5 PaBHOyCKOpeHHOE 1 bubnmoreka [JOK




IIPSAMOJIMHENHOE
JBUKCHHE

https://m.edsoo.ru/ff0c372¢e

CB00OIHOE TIaIEHHE.
Yckopenue
CBOOOIHOTO MaJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

Kpuonuneiinoe
JBUYKEHUE.
JBr>xeHue
MAaTepHAIbHON TOUKH
10 OKPYKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

[Tpunimn
OTHOCHUTEIIBHOCTH
lNanunes.
NuepuunanbHbie
CUCTEMBI OTCYETA.
I1epBblit 3aK0H
Herorona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3bed

Macca tena. Cuina.
[TpunIMn
CYTEPIIO3UILINH CHIL
Bropoii 3akoH
HrrotoHa misg
MaTepHaIbHON TOUKU

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c3bed

10

Tperuit 3akoH
Hrrotona nis
MAaTepHAIBHBIX TOUEK

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c3bed

11

3aKOH BCEMUPHOTO
taroteHusi. Cuna
TskecTu. [lepBast

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00




KOCMHYECKast
CKOPOCTh

12

Cuna ynpyrocru.
3akoH ['yka. Bec tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el 8

13

Cuna Tpenus.
Koaddumnment
Tpenus. Cuia
COIIPOTUBJICHUS ITPU
ABHNKCHUU TCJIa B
KUAKOCTHU UJIU ra3c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHOE 1
BpalaTeNIbHOE
JBUYKEHUE
abCOOTHO TBEPAOTO
Tesia. MOMEHT CUIIBL.
IInedo cunsl.
VYcnoBus paBHOBECHS
TBEPJIOTO TENA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmmynsc
MAaTepUAIbHON TOYKH,
CUCTEMBI
MaTepualbHbIX TOUEK.
Nmnynbe cuibl.
3aKOH COXpaHECHUS
HMITYJIbCA.
PeaktuBHOE
JBUYKEHUE

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MomIHOCTH
cuibl. Kunetnueckas

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c4502




SHEPTUst
MaTepHaIbHON TOUYKH.
Teopema 06
M3MEHEHUU
KUHETHYECKON
SHEPIrUu

17

IloTenmuansHas
SHEpPIHUsl.
IloTenmuansHas
SHEPTHsl YIpyro
nedopMUPOBAHHOM
MPY>KUHBI.
IToreHuuanbHas
SHEprus Tela BOIU3H
MOBEPXHOCTH 3E€MJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnuanbHbIe U
HEIIOTCHI[UAIIBHEIC
cuiibl. CBsA3b paboThI
HETIOTECHIIMATBLHBIX
CHJI C U3MCHEHHUEM
MEXaHUJeCKOM
SHEPIUU CUCTEMBI
Tea. 3aK0H
COXpaHEHUS
MEXaHUYECKOM
SHEPIUu

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTopHnas
paborta
«HccnenoBanue




CBSI3U PabOTBI CHITBI C
U3MEHEHHEM
MEXaHUYECKON
SHEprHuy Tella Ha
pUMeEpPEe PACTHKEHUS
PE3UHOBOTO KI'yTa)

20

KonTposbHbIi ypok
o TeMe
«Kunemaruka.
Jnaamuka. 3aKOHBI
COXpaHEHUs B
MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHEBIE
MOJIOKEHUS
MOJICKYJISIPHO-
KHUHETHYECKOM
teopun. bpoyHoBCKOE
JIBHOKCHHE.

Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS
M B3aUMOJICUCTBHSA
YaCTHUI] BEIleCTRA.
Mopenu cTpoenust
ra3oB, >KUIKOCTEH U
TBEPJIBIX TEII

23

Macca MoseKy!I.
KomnyectBo
BCIIESCTBA.
IlocTossHHAs




ABoraapo

24

Tertosoe
paBHOBECHE.
Temnepatypa u eé
n3mepenue. [lkana
temuneparyp Llenbcus

[udposas
nabopaTopus 1o

dusuke.

25

Wneanbubiii ras B
MKT. OcHoBHOE
ypaBHenue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AbcomoTHas
TeMIeparypa Kak
Mepa cpeiHen
KUHETHYECKON
SHEPIUH JIBHXKCHUS
MOJIEKYJI. Y DaBHEHHUE
MenneneeBa-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlampToHAa.
I"a30oBEIE 3aKOHEIL.

Hudposas
nabopaTopus 1o

dusuke.

28

JlaGopaTopHas
paborta
«HccnenoBanue
3aBUCUMOCTH MEXKIY
napamMmeTpamu
COCTOSIHUS
pa3peKeHHOTO Ta3a»

[udposas
nabopaTopus 1o

dusuke.

29

N3onponeccel B
nACaJIbHOM I'a3€ U UX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e




rpaguueckoe
IpeACTaBICHAE

Buyrtpenuss sHeprus
TEPMOIUHAMUAYECKOMN
CUCTEMBI B CTIOCOOBI
€€ U3MCHEHUS.

30 KonmuecTBO TENIOTHI bubmorexa HOK
https://m.edsoo.ru/ff0c5952
1 pabora.
Buytpennsis sneprust
O0JIHOATOMHOT'O
UaeanbHOro rasza
ndposast
Bunsr Bbubnmunoreka [IOK Hucpp
31 nabopaTopus 1Mo
TETJIONEPETauH. https://m.edsoo.ru/ff0c5¢36
busuke.
VY neapHas
TEIIOEMKOCTD
BEILIECTBA.
32 KonmuecTBO TEMIOTHI bubmorexa HOK
https://m.edsoo.ru/ff0c5¢36
MIpH TEIUIoNepeaaye.
AnmnabaTHBIN
npoiiecc
[TepBoIii 3aK0H
13 TEPMOJIMHAMUKH U Bbubnmunoreka [IOK
€ro MpUMEHEHUE K https://m.edsoo.ru/ff0cSefc
H30IpoIieccam
HeoOpaTtumocTs
14 MPOIIECCOB B Bbubnmunoreka [IOK

npupoze. Bropoit
3aKOH

https://m.edsoo.ru/ff0c6230




TCPMOJAUHAMUKNU

35

[Tpuniun nercTBus u
KIIJI reroBoit
MAIIIUHEI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

36

[uxn Kapno u ero
KILJ

37

DKOJOTHYECKUE
POOIEMBI
TETUIODHEPTEeTUKHI

38

Oo6o06maromuii ypox
«MonexymnsapHas
¢uzuka. OCHOBBI
TEPMOMHAMHKH

Bbubnmunoreka [IOK
https://m.edsoo.ru/ff0c6938

39

KoHTpoibHbIl ypok
10 TEME
«MonexymnsapHas
¢uzuka. OCHOBBI
TEPMOJUHAMUKN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

[TapoobpazoBanue u
KOH/ICHCAIHS.
Hcnapenue u
KUTICHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

41

AbcomoTHas U
OTHOCHUTEJIbHAS
BJIXKHOCTh BO3/yXa.
Haceienssiii nap.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

[udposas
naboparopus 1o

dusuke.

42

Tépnoe Temno.
Kpucrannmueckue u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0




amopdHbIe Tena.
AHU30TpONIHUS

CBOMCTB KPUCTAILJIOB.

Kunkue KpucTasibl.
CoBpemMeHHbIE
Marepuabl

IImaBnenue u
KPUCTAJUTU3AIINS.

43 VneapHasg TEIIOTA buGnnorexa LIOK
https://m.edsoo.ru/ff0c6708

TUUTaBJICHUS.
Cybnumarust

44 VYpaBuenue bubnmoreka [JOK
TEIUIOBOro OanaHca https://m.edsoo.ru/ff0c6820
DnekTpu3anus Teil.
DNeKTpUYECKUit

45 saps. Jpa Bia bubnmoreka [JOK

https://m.edsoo.ru/ff0c6bec

ANEKTPUYECKUX
3apsI0B
[IpoBOoaHUKH,
TUDIIEKTPUKU U

46 MIOJIYTIPOBOXHUKH. bubmmoreka [JOK
3aKOH COXpaHECHUS https://m.edsoo.ru/ff0c6bec
ANEKTPUYECKOTO
3apsna
B3aumoneiicteue

47 3aps/10B. 3aKOH bubnmoreka [JOK
Kynona. Toueunsrit https://m.edsoo.ru/ff0c6ce4
AIIEKTPUYECKUM 3apsi

48 Hanpsixénnocts bubnmoreka [JOK




AIEKTPUUYECKOTO
nosst. [IpuHmun
CyNEPHO3UILIUU
AJIEKTPUYECKUX
nonei. Jlnaun
HaNpsHKEHHOCTH

https://m.edsoo.ru/ff0c6df2

49

Pabora cun

SJICKTPOCTATUYCCKOTI'O

noJist. IloTenmann.
PasnocThb
IIOTCHIIUAJIOB

Bbubnmunoreka [IOK
https://m.edsoo.ru/ff0c6100

50

[IpoBoHMKY 1
IUBJIEKTPUKU B
JNEKTPOCTATHYECKOM
ToJIe.
JusnekTpudeckas
IIPOHULIAEMOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DIIEKTPOEMKOCTb.
Konpencarop.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

[udposas
nabopaTopus 1Mo

busuke.

52

DNEeKTPOEMKOCTh
TUIOCKOTO
KOHJICHCATOPA.
DHeprus
3apsKEHHOTO
KOHJIEHCATOpa

Bbubnmunoreka [IOK
https://m.edsoo.ru/ff0c72c¢0

Hudposas
nabopaTopus 1Mo

busuke.

53

JlaGopaTopHas
pabora "M3mepenue
BIIEKTPOEMKOCTH

[udposas
nabopaTopus 1Mo

busuke.




KOHJIeHcaTopa'.

54

[Tpuniun nercTBus u
MIPUMEHEHHE
KOH/JIEHCAaTOPOB,
KOIMUPOBAJIBLHOTO
arrapara, CTpyuHOro
MpUHTEpA.
DJIeKTpocTaTU4YeCcKas
3allUTa. 3a3eMJICHHE
AIEKTPONPUOOPOB

55

DNEKTPUUECKUH TOK,
YCIJIOBHS €r0
CYyILIECTBOBAHMUSI.
[TocTostHHBIN TOK.
Cuia Toka.
Hanpsoxenue.
CornpoTuBieHue.
3akoH Oma jist
y4acTKa LeMHu.

Hudposas
nabopaTopus 1Mo

busuke.

56

IlocnenmoBarensHOE,
napajuieNibHOE,
CMEIIaHHOE
COCTMHEHHE
IIPOBOJHUKOB.
JlaGopaTopHas
pabora «3ydyenue
CMEILIaHHOTO
COETMHEHUS
PE3UCTOPOBY.

0.5

Bbubmuoreka [IOK

https://m.edsoo.ru/ff0c7410

[udposas
nabopaTopus 1o
dusuke.




57

Pabora 1 MOIIHOCTH
AIEKTPUIECKOTO TOKA.
3akoH J[xxoyis-
Jlenma.

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0c7838

Hudposas
nabopaTopus 1Mo

busuke.

58

3akoH Oma jist
MOJIHOM (3aMKHYTOM)
AJIEKTPUYECKOM LIETIH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabota «M3mepenue
OJ1C uctouHuKa ToKa
Y €T0 BHYTPEHHETO
COTIPOTUBIICHUS .

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

Hudposas
nabopaTopus 1o

busuke.

59

DIJIEKTpOHHAs
IIPOBOAMMOCTh
TBEPBIX METAILIOB.
3aBUCUMOCTh
COIIPOTHUBIICHUS
METaJUIOB OT
TEMIIEPaTypBl.
CBepXIpoBOAMMOCTh

60

DNEeKTpUUECKU TOK B
Bakyyme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOAHUKH, UX
cOOCTBEHHAs U
IIpUMeECHas
IIPOBOJIUMOCT.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

Hudposas
nabopaTopus 1o

dusuke.




CaoiicTBa p—n-
nepexoa.
[TonynpoBoAHUKOBBIE
MPUOOPHI.

62

DNEeKTpUUECKU TOK B
pacTBopax u
pacrmiaBax
JIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS
JMCCOLAALIUS.
DneKTpoan3

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUHN TOK B
rasax.
CaMOoCTOSTENIBHBIN U
HECaMOCTOSTEILHBIN
paspsan. MomHus.
IIna3zma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DJIEKTPUYECKHUE
PUOOPHI U
YCTPOMCTBA U UX
MPaKTHUYECKOE
MIPUMEHEHHUE.
IIpaBuna TeXHUKHU
0€30MacHOCTH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

[udposas
nabopaTopus 1Mo

busuke.

65

O6o0maromuii ypok
«DJIEKTPOIMHAMUKAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

66

KonTposbHbIN ypok
o TeMe
«NEKTpocTaTHKA.

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c8a8a




ITocTostHHBIN
AJIEKTPUYECKUM TOK.
Toku B pa3IuyHbIX
cpenax»

PesepBHBIii ypOK.

67 KonrponsHas pabora 1 bubmumoreka [JOK
10 TEME https://m.edsoo.ru/ff0c8c56
"OnexTpoaguHamMuka"
Pe3epBHEBIN ypOK.

68 0 60gmafom}$ﬁ ypoK | bubnmoreka [JOK

https://m.edsoo.ru/ff0c8f6¢c
o Temam 10 kimacca
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




11 KITIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE Oob6opynoBanue
Ne ara nudppoBLIe neaTpa Touka
n/n Tema ypoka Bcero Konrpoabnsie — Ipakrueckue fa[3yqemm Oﬁlc)baI;OBaTeﬂbele pocTle)
padoThI padoTsI pecypen
[TocTostHHBIE MArHUTHI
U UX B3aUMOJICUCTBHE.
1 MaruauTHoe 1oJie. | bubmuotexa [JOK
Bekrop MarHuTHOM https://m.edsoo.ru/ff0c9778
MHAYKIUU. JInHun
MarHuTHOM UHIAYKLIAHU
MarunuTHOe nosue
MPOBOJIHUKA C TOKOM.
2 OmneIT DpcTena. 1 bubmmorexa IOK
. https://m.edsoo.ru/ff0c98fe
Bzaumopeicteue
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnas pabota Hudposas
3 «3yuenue 1 1 bubnuorexa [JOK naboparopus
MarHMTHOTO I10JIs https://m.edsoo.ru/ff0c98fe =~ mo dusuke.
KATYIIKUA C TOKOM.
JlelicTBME MAarHUTHOTO Hudposas
MOJIsl HA TIPOBOJIHUK C naboparopus
TokoM. Cuita Amnepa. 1o (usuke.
4 JlaboparopHas paboTa 1 | bubnnorexka HOK
«HccnenoBanue https://m.edsoo.ru/ff0c9acO
JEUCTBUSA
MOCTOSTHHOTO MarHUTa
Ha paMKy C TOKOM.




JlelicTBME MAarHUTHOTO
MOJIS1 HA JIBHOKYITYIOCS
3apsHKEHHYIO YaCTHILY.
Cuna Jlopenia.

Pa6ota cunsl Jlopeniia

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
uHaykmus. [Torok
BEKTOpa MarHUTHOM
uanykiuu. 9J1C
WHIYKIMHU. 3aKOH
3JIEKTPOMAarHUTHOU
nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HUccnenosanune
SIBJICHUS
3JIEKTPOMAarHUTHOU
WHIYKIAW.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

Hudposas
nmabopaTopus

o Qu3HKe.

NHIyKTUBHOCTb.
SIBnenne
camounaykuuu. IJ1C
CaMOMHIYKIUU.
DHeprusi MarHuTHOTo
MOJISI KATYILKHU C
TOKOM.
DJIEKTPOMArHuTHOE
roJje

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue
YCTPOMCTBA U UX
MIPUMEHEHHUE:




MOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHuTHI,
AIEKTPOABUTATENb,
YCKOPUTEH
3JIeMEHTapHBIX
YacTHII,
WHAYKIIMOHHAS TIeYb

10

O06o0maromuii ypok
«MarauTHOE TI0JIE.
DJIeKTpOMarHuTHas
AHIYKLHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtposbHas padota
1o teme «MarsHutHoe
noJe.
DJIeKTpOMarHuTHas
AHIYKLHAS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOogubie
MEXaHHUYCCKHE
KoJIeOaHHMS.
["apmonuyeckue
KoJIeOaHMS.
YpaBHeHue
TapMOHHUYCCKUX
KOJIeOaHMIA.
[IpeBpaienue
SHEPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota
«HccnenoBanue
3aBUCHUMOCTH TIEpHUOIa




MaJbIX KoJieOaHui
rpy3a Ha HATH OT
JUTMHBI HUTHA U MacChI
rpy3a». [ludposas
nmabopaTopus 1Mo
dusuke.

14

KonebatenpHbIi
KOHTYp. CBOOOTHBIC
3JICKTPOMArHUTHHIC
KoJICOaHHS B
HIeaIbHOM
KO0JIEOATEITLHOM
KOHTYp€. AHaorus
MEXITY
MeXaHHUYECKUMU U
3JIEKTPOMArHUTHBIMU
KOJIEOAHHSAMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona.
3aKOH COXpaHEHMUS
SHEPIUH B U/I€ATBHOM
KoJie0aTeIbHOM
KOHTYpE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyXarolux
KOJIEOAHHSIX.
Brinyxnennbie
MeXaHUIECKUE

KoJiebanus. Pe3onanc.

BrinyxneHnbie

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0cbb86




BHCKTPOMaI‘HI/ITHBIe
KoJIeOaHus

17

IIepeMeHHBIH TOK.
CunycouaanbHbIN
IIEPEMEHHBIN TOK.
MomnocTts
MIEPEMEHHOT0O TOKaA.
AMIUTUTYAHOE U
JIEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U
HaIpsKEHUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[IpousBoacTso,
nepenaya u
noTpebaeHue
3JIEKTPUYECKOU
SHEPIUH.

Hudposas
nmabopaTopus

o Qu3HKe.

19

VYcerpolictBo u
MPaKTUYECKOe
pUMEHEHHE
3JIEKTPUUYECKOTO
3BOHKA, TeHEpaTopa
MEPEMEHHOTO TOKA,
JIUHUN

aJIeKTpoIiepenayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU
IpY IPOU3BOJICTBE
JJIEKTPOIHEPT HH.
KynsTypa




HNCITOJIb30BaHUA
3JICKTPOIHEPTUH B
IIOBCEIHEBHOM KU3HU

21

Mexanuueckue
BOJIHBI, YCIIOBUS
pacrpocTpaHeHus.
[Tepuon. CxopocTh
pacrpocTpaHeHus U
JUTMHA BOJIHBI.
[Tonepeunblie u
MPOJIOJIbHBIE BOITHBI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTH 3BYKa.
I'poMKOCTB 3BYyKa.
Bricota Tona. TeMOp

3ByKa

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTpOMarHUTHBIE
BOJIHEI, IX CBOWCTBA U
ckopocTtb. [Ikama
3EKTPOMArHUTHBIX
BOJIH

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[IpunIMIIBL
pamuoCBsI3H U
TEJIEBUICHHUS.
PazButune cpencts
cBs3U. Pagnosokanus

25

KoHTpoabHblil ypok
«Konebanus u BOIHBI»

Bbu6nmunoreka [IOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonunenHoe
pacnpocTpaHeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350




CBETa B OAHOPOAHOU
cpene. ToueuHblii
HMCTOYHUK cBeTa. Jlyu
CBETa

27

OtpakeHue cBera.
3aKOHBI OTPa’KEHUS
ceera. [loctpoenne
M300paKCHHUH B
IUIOCKOM 3epKaje

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomienue ceera.
ITonHOoe BHYTpeHHEE
OTpa)kKCHHUE.
[IpenenpHbIi yroa
IIOJIHOTO BHYTPEHHETO
OTpaKCHHUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas paboTa
«3mepenue
nokasare’s
NIPEJIOMIICHUS CTEKIIa

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunsel. [loctpoenne

U300pakeHMii B JIMH3E.

dopmyiia TOHKOU
JIMH3EL. Y BeJINYEeHHE
JINH3BI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cddle

31

JlaboparopHnas paboTa
«HccnenoBanue
CBOMCTB M300pakeHU I
B JIMH3aX»

32

Hucnepcus ceera.




CJI0KHBIN COCTaB
Oenoro cBera. LIBer.
JlaGopaTtopHnas pabota
«Hao0mronenne
JIUCTIEPCUU CBETa»

33

WnTepdepenims
ceera. Jludpakuus
CBeTa.
Hudpakauonnas
peméTka

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0ced22

34

[Tonepeunocts
CBETOBBIX BOJH.
[Tonsipuzanus cBera

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Ontuueckue npuOOpsI
U yCTPOMCTBA U
YCITIOBHS UX
6e30macHoro
IPUMEHEHUS

36

I'panuub
MPUMEHUMOCTHU
KJIaCCHYECKOI
Mexanuku. [loctynatel
CielIMaIbHOM TEOPUU
OTHOCHTEIIBHOCTH

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBLHOCTD
OJIHOBPEMEHHOCTH.
3aMe/IeHue BpeMEHU
Y COKpAIICHUE JTHHBI

Bbu6nmunoreka [IOK
https://m.edsoo.ru/ff0cfa42

38

OHeprus U UMIYJbC

Bbu6nmunoreka [IOK




PEIATUBUCTCKOM
gacTulbl. CBSI3b
MacCChI C SHEpTUEH U
UMITYJbCOM. DHEPrus
MTOKOS

https://m.edsoo.ru/ff0cfc68

39

KonTtponsHas padora
«Ontnka. OCHOBEI
CielIMaIbHOM TEOPUU
OTHOCHUTEIIBHOCTH)

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cf610

40

®otoHnbl. Dopmyiia
[Inanka. DHeprus u
UMITYJIBC (JOTOHA

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0cfel16

41

OTtkpseiTHE U
UCCIIEIOBaHKE
dorordpdexra. OnbITH
A.T. CroneroBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cffc4

42

3akonsl poTorddexra.

YpaBHeHue
OWHILITEWHA 15
dororddexra.
«KpacHas rpanuna»
dboTtorddexra

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢

43

[laBiienue ceera.
Omwrte 11. H.
JleGenena.
XHUMHYECKOE
JNICUCTBHUE CBETA

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d04a6

44

Texuuueckue
YCTPOMCTBA U




MPAKTUIECKOE
pUMEHCHHUE:
($hOTO3IEMEHT,
dboTomaTumK,
coJIHeuHas OaTapes,
CBETOJINO]T

45

Pemenue 3agay mo
TeMe «IJIEMEHTEI
KBAHTOBOW OITHKW)

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Mogens aToma
Tomcona. ONBITHI
Pezepdopaa o
pPacCessHUIO O-9aCTHII.
[Inanerapuas Moaenb
aToMma

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

N3nyuenne n
MOTJIONICHUE (POTOHOB
IIpU NEpEX0/ie aToMa ¢
OJIHOTO YPOBHS
SHEPIUM HA IPYrOM.
Bunel cnektpoB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BomHOBEIE CBOIICTBA
qacThll. BoJHEI e
Bbporins.
KopnyckynsipHo-
BOJIHOBOU JTyaJM3M.
CroHTaHHOE U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8




BBIHYX/ICHHOE
U3JIy4eHUE

50

OtkpriTHE
PaZvOaKTUBHOCTH.
OmnsiThl Pezepdopna
IO OIPEEICHUI0
cocTaBa
PaTuoaKTHBHOTO
U3ITy4CHUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-,
Oera-, raMMa-
u3ny4yeHus. Bnusaaue
PaAMOaKTUBHOCTH HA
YKUBbIE OPTaHU3MBbI

52

OTkpeITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaa. I'amma-
U3ITyYeHUE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3u
HYKJIOHOB B sIJIpe.
SnepHblie peakuuu.
SnepHsblit peakTop.
[Ipob6nemsl,
NEPCIIEKTUBBI,
9KOJIOTMYECKUE
aCIIEKTHI SIICPHOU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356




SHEPIreTUKHU

54

DJieMeHTapHbIe
yacTulbl. OTKpbITHE
MO3UTPOHA. MeToabI
HAOIOICHUS U
perucTpanuu
3JIeMEHTapHBIX
yactull. Kpyrieri cron
«DyH1aMeHTAJIbHbIE
B3aUMOJICUCTBHSI.
EnuncTtBo
¢u3uuecKoil KapTHHBI
MUpa

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0r0 Heda.
Co3sBes3nus, sipKue

3BE3bI, INIAHETHI, UX
BHIMMOC JIBIIKCHHE.
ConHeyHas cucTeMa

56

Counune. Conneunas
aKTUBHOCTb.
Hcrounuk sHeprumn
Connna u 3BE37

57

3BE3bI, X OCHOBHEIC
XapaKTEePUCTUKH.

3BE3 bl TIaBHOU
MOCIIEJOBATEIILHOCTH.
BnytpenHee ctpoeHue
3B&311. COBpEMEHHbIE
MPEICTABICHUS O




HpOI/ICXO)KI[eHI/II/I 58
sBostronu CoJiHIa U
3BE3]

58

Mineunsii [Iyte —
Hamra I'amakTuka.
ITonmoxxenue u
nemwxenne CoiHIa B
lNamakTuke.
lNanaktuku. Y€pHbie
JIBIPBI B sipax
rajlakTHK

59

Bcenennas.
Paz0eranme rajgakTHuK.
Teopust bosbiioro
B3phIBa. PenukToBOE
U3JIy4CHHE.
MertaranakTuka

60

Hepemennsie
POOIEMBI
aCTPOHOMHUU

61

KoHTpoabHslil ypok
«ONEeMEHTHI
aACTPOHOMMH U
acTpou3uKm»

62

O06o06marmuii ypoxk.
Posnb ¢puzuku un
aCTPOHOMUU B
9KOHOMMYECKOM,
TEXHOJIOTHYCSCKOM,




COLMAJIBHOUN U
ATUYECKOH chepax
NEeSITEIIbHOCTH
YyeJioBeKa

63

Ob6o06maromuit ypox.
Poib u MecTo Gpuznku
U aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOU KapTHHE
Mupa
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Ob6o06maromuit ypox.
Ponb ¢pusmueckoit
TEOPHH B
dbopMHupOBaHUH
MPEJCTaBICHUMN O
¢du3uueckoil kapTHHe
MHpa
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O6o0maromuii ypox.
Mecro duznveckoi
KapTHUHBI MUpa B
o01ieM psgy
COBpPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJACTaBICHUMN O
npupoje
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PesepBHBIi ypOK.
MarunutHoe noie.
DneKTpOMarHuTHas
VUHAYKLIHS
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PesepBHBIi ypOK.
Ontrnka. OCHOBEI
ClielIMaIbHOM TEOPUU
OTHOCHTEIBHOCTH

68

PesepHblii ypok.
KBanToBas dusuka.
DIIEMEHTHI
ACTPOHOMMH U
actpou3uku

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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