MUHUCTEPCTBO I[MPOCBEILEHU ST POCCUNCKOU ®EJIEPALIUU

MunucTepcTBO 00pa30BaHUS M MOJIOICKHOM MOJUTUKHU Pa3anckoii 001acTH
AIMUHHUCTPAIMA MYHHMIHMIIAJIBHOT0 00pPa30BaHus —
Cnaccknii MyHMUIMIIAJIBHBIN paiioH PsizaHckoil o01acTn
MBOY "Cnacckaa COLI "

PaccmoTpeno Ha 3acenanuun " ¥IBEPX/IEHO
nenarorudeckoro Copera i _ lIHP.eEiZTd.p: R IIEL
oo |72 )1 | Bippemxun B.K.

Tpukas Ne204-1
O730.08.2023r.

[Tporokon Ne2 ot «30» aBrycra 2023 .

PABOYASI IIPOTPAMMA
(ID 3753609)

yueOHOro npeamera «®Pusuka. bazoBblii ypoBeHb»

st ooyuatomuxcs 10-11 kmaccos

r. Cnacck-Psi3zancknii,2023



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHus pa3padoTaHa HA OCHOBE MOJOXKEHHN 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 HauOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAas 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 actpoHommeit. Vcmonmp3oBaHWE W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOMCTBAMHM U JPYTHX.
N3ydyenne ¢Gu3MKH 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 COOTBETCTBUM C HEW KypC SBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesnoB (U3MKH, BKIIIOUAET 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 (Pu3uueckue Teopuu (PopMUpOBaHUE MPEACTABICHHUNA O
CTPYKTYpE MOCTPOCHUS (U3UUECKON TEOpHH, posid (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX MPEIACTABICHUSAX O NOPUPOJE, TpaHUIAX
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 TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
IpakTHUeCKUX paldoT. BolaeneHune B yka3aHHOM MepeyHe J1abopaTOpPHBIX PadoT,
MPOBOJIUMBIX  JUIA  KOHTPOJISI M  OLEHKH, OCYUIECTBIISICTCS YYaCTHHUKAMH
00pa3oBaTesNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAaHMPOBAHUA U
ocHalleHus: kabOuHeta Qusuku. Ilpu ->TOoM obecneynBaeTcss OBJAJICHUE
00yJaronuMMUCS yMEHUSMH TPOBOIUTH KOCBEHHBIE HM3MEPEHHS, HCCICIOBAHUS
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 W3 OJHOTO paszjieiia Kypca, TaK UM UHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MONENH MJI CHUTYallMd 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
71a060paTopHOTO 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.



COJEPKXAHUE 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 TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

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

Llemoncmpayuu

AHanoroBele u 1U(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
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, YCKOPEHHUS, MyTH 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.



H3mepenne yckopeHus CBOOOHOTO MaCHHS.

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

[Ipyaonn  otHOocuTensHOCTM  [amunes.  Ilepeeii  3akoH  HproToHa.
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.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOIIUIIHUKH,
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.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, 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 MAaTEpUANIbHBIX 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.

[loTeHmumanpHpie W HENMOTCHNHAIbHBIE  cuiibl.  CBsi3b  paboOTHI
HEMOTEHIMANbHBIX CUJl C U3MEHEHHEM MEXAHUYECKOM HSHEPrHMU CHUCTEMBI TEl.
3aKOHCOXPaHEHUAMEXaHUYECKOUIHEPTUU.

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. Ocro6biMONEKYNAPHO-KUHEMUYUECKOUmMeopUl

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.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUHM HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa 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
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, 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

TepMoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOM
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 006 aamabatHoMm mpouecce. IlepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akOHa TEPMOJMHAMMKHM K H3oIpoieccam. ['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.



TexHuyeckne YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAMUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPruy Tena MpU COBEPIICHUH pPaOOThI: 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 koHaeHcamnus. 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, TEXHOJIOTUU MOJYyUYECHHUS] 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. Hanpsk€HHOCTh  AnekTpuueckoro mosid.  [IpuHnun



CYNEPIO3ULMH INEKTPUUECKUX MOJIeH. JIMHUKM HanpspKEHHOCTU 3JIEKTPUYECKOIO
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.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
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 COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
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, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
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, JJICKTPUYECKHE CBOWCTBA METAJUIOB, JSJICKTPOIMTHYCCKAS JIHCCOIUAITHS,
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. ODJEKTPOJBIKYIAsl Cujla HWHIAYKIUU. 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.

3aBUCHUMOCTD AJIEKTPOJBUKYIIEH CHIbI UHAYKIUU OT CKOPOCTH U3MEHEHHUS
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. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunyeckue konedanus. Ilepuon, yactora, amrmumryga u (aza xoseOaHUM.
[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).



HabGmonenue 3aryxaronmx KojieOaHui.

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 MEpPUOJIa MajlbIX KOJeOaHUI 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 BoaHe. 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.



HccnenoBanre  CBOWCTB — 3JIEKTPOMATHUTHBIX ~ BOJIH: OTpa)KeHUeE,
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 cera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOITIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi 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.

TexHuyeckue yCTpOWCTBa M IMPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyma,
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



M3mepeHne nokasaress NpesioMIIeHNs CTEKIIA.
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. dnemenmuvlKeanmogouonmuKku

®dotonbl. ®opmyna [1nanka cBa3u 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 3BE37 TJIABHOW IOCJEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOJtonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue m nuxenue CoJyiHLIA B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPBI B AApAX
TJIAKTHUK.

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

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEICIICHUS 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,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

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

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
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.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nMka» Ha YPOBHE CpPEIHEro OOIIeTro
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 COI[UATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2)IaTPUOTHYECKOTO BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJAHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3)1yX0OBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

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)3¢TeTU4eCKOro BOCIIUTAHMSI:

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



S)Tpy10BOro BOCIMTAHMS:

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)3K010rH4eCcKOro BOCIUTAHMS:

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)IIeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO 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;
ONpPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYUS 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/IE€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESTeIbHOCTH
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
UHTEPIpPEeTalluy, MPeoOpa30oBaHUI0 U MPUMEHEHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUNOTE3y €€ pEeIIeHUS, HAXOIUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXIACHUM, 3a]1aBaTh MApaMETPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, 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;

UCTIONb30BaTh  CpeACTBAa  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA 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.

KoMMyHHKATHBHBIE YHHBePCcaIbHbIe YieOHbI€e 1eliCTBHUS:
OCYIIECTBISATH 00IIEHNEe HA yPOKax (PU3UKU U BO BHEYPOUHOU JIEATETHLHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HMCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX IEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpPUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPJAMHHUPOBATh JEUCTBUS MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poiad C y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOH padoTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa M KaXJAOTO0 YYaCTHHMKA KOMAaHIbI B
o0t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraT HOBBIE TIPOCKTHI, OIEHWBATh HWJEH C TMO3WIMU HOBHU3HHI,
OpPUTHHAIILHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH MNPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAcYETHBIX M KadeCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO JPyAMLIMHM B oO0JacTu
(U3MKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAa/JE€Th  HABBIKAMU  I[I03HABAaTEIbHOM  peQiieKcMM KakK  OCO3HAHHUSA
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TPUHUMATh PEIICHUS MO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIu3e pPe3yJbTaTOB
JeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M TOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJbTaTOB
JeSITENIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIMOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEAHEro oOIero o0pa3oBaHUs Yy OOydarolIuxcs
COBEpUICHCTBYETCS IMOLIMOHAIIbHBIN WHTEJUICKT, MIPEAOIaTr AFO A
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOHN AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpEryJIMpPOBaHMs, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATb
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOILIMOHAIBHBIM H3MEHEHHSIM U MTPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIIECHUS
C AIPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peraTh KOHQIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyYEHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETA, AOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJEIIH CTPOCHUS T'a30B, )KUAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJIICHHS (TIPOLIECChI) U OOBSCHITh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJMHAMUKUA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE TeN, IBMKEHHE IO OKPYXHOCTH, WHEPIHS,
B3aumoencTeue Tei, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKHIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMa TeN NPU HArpeBaHUM (OXJIAXAEHNUH ), TEILNIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJEHCAlUs, IUIABJICHUE, KPUCTAIIM3alus, KUIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNE JABJICHUS Ta3a MPU €r0 HArpeBaHUH B 3aKPHITOM
cocyle, CBs3b MEXKAYy [apaMeTpaMd COCTOSIHMSI Ta3a B  H30Ipoleccax,
JIEKTPU3aLUA TEN, B3aUMOJACHCTBUE 3aps10B;

ONUCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUECKHE BEIUYUHBIL:
KOOpAMHATa, MyTh, IEpPEMEIICHNE, CKOPOCTb, YCKOpEHHE, Macca Teja, Cuia,
UMIYJIBC TeNla, KHHETHUYECKasl SHeprus, MOTeHUHUAIbHAs SHEPrus, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPH OMNHCAHUUA NPABHWIBHO TPAaKTOBATh
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M EIUHUIIB,
HaXoAUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TeJ M TEIJIOBbIE SIBJICHHUS,
UCTIONB3Ys (M3MUYECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KUHETUYECKasl SHEPrusi XaOTHMUECKOTO JIBHKEHUS MOJIEKYJ, CPEeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(POUIIMEHT TMOJIE3HOTO JEUCTBUS TEIJIOBOIO JBHUraTeNsl; MpH OMHCAHUU
NOPaBWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HUCIHOJIB3YEMBIX BEJIWYHH, HX
0003HAaYeHUsT W E€IMHULBI, HaXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUMHY C APYTUMHU BEJTMYHUHAM;

OINKCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
ANIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAIOB;
OpU ONMCAaHUM TMPABWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBI, YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHUHY C IPYTUMH BEINYNHAMMY;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (pu3nueckue
3aKOHBI U NPUHLMIBL: 3aKOH BceMUpHOro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM »HHEPruM, 3aKOH COXpaHEHMsl HMIIyJbCa,
OPUHLKII CYNEpPHO3ULUN CWJI, NPUHLUI DPABHOIPABUS HHEPLUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHUI0 CTPOCHMSI BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON HEPIUU TEIUIOBOTO JBIKEHHUS MOJIEKYIN C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
o0JacT) IPUMEHUMOCTH;



OOBSACHATHP OCHOBHBIC€ NPHUHILMIBI JEHCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MACHOTO HCIIOJIb30BAHUS B
MMOBCEIHEBHOM JKHU3HHU;

BBINIOJIHATh HKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB € HCMOJb30BAHMEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBaTh mpobiieMy/3amady HW TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
co0upaTth YCTaHOBKY W3 MPEIOKEHHOTO OOOpYAOBAaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKcUpoBaTh pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BUJIE TaONHIl U TpaUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS,

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

pemiate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (hU3HuecKrue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoaUMbIe IJi1 €€ PElIeHHs], MTPOBOJUTh PACYEThl U OLIEHUBATH PEATBbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATD JIOTHYECKU HEITPOTUBOPEUUBYIO
LEMNOYKY PACCYXKAEHHUW C ONOPOM HA M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHHH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTAaBJICHUs y4eOHOM U HAyYHO-TIOMYJSIPHON MHGPOpMaIUK, MOTYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE TPOLECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 3OPOBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paGoTaThb B TpyHmne C BBIMNOJHEHHEM pA3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYNIbl, PAMOHANBHO PACIPEAENsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHLHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pPAaCCMaTPUBAEMOM IPOOJIEMBI.

K xonimy oOyuenus B 11 Kiacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHON Hay4yHOW KapTHHbI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU HU
TEXHOJOIMM, B MPAKTUYECKON AEATEIbHOCTH JIIOJEH, IIEIOCTHOCTh U €IUHCTBO
(¢u3nyeCcKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM IEKTPUUECKUM 3apsll, JIyd CBETa, TOUCUHbIM UCTOYHMK CBETA, SACpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MPH PEIIEHUU (PU3NUECKUX
3azay;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (POLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKHN U KBAHTOBOU (DPU3UKH: INEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuToB, DJJIEKTPOMATrHUTHAs MHIYKLUS, JAEMCTBME MArHUTHOIO IIOJI Ha
IPOBOJAHUK C TOKOM M JBWXKYILMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJEOaHUsA U
BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, OTpPaKeHUE, MPEIOMIICHHE,
uHTepdepennyss, audpakuus W TOJNAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOAA, €CTECTBEHHass M MCKYCCTBEHHas

pPaauOaKTUBHOCTD;
ONKCHIBaTh W3YUYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKUE,  DIEKTPUUYECKYID  NPOBOJUMOCTb  pPAa3jIMYHBIX  Cpel) |

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Ysl (DU3NYECKUE BETUUYHHBIL:
AIEKTPUUECKHUI 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpPsHKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHJYKIHWST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOTO TMOJIeH, MEPUOJI M YacToTa
KoJebaHuii B Kosie0aTeIbHOM KOHTYpe, 3apsii M CHlla ToKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U
ONTHYECKAasl CWJIAa JIMH3BI, TPU OMHCAHWUW TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAUEHWUS W €IWHUIIBI, YKa3bIBaTh
dbopMmysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIWYUHY C JAPYTUMHU
BEJTMYMHAMU;

OMKCHIBAaTh M3yUYCHHbIE KBAHTOBBIC SIBIICHUWS W MPOLIECCHI, MCHOIb3YS
bu3nYecKue BEIMYHMHBI: CKOPOCTHh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMIYJILC (POTOHA, MEPUO TOJIypacmaaa, SHEPTHs CBSI3H
aTOMHBIX S7Iep, TPU OINKMCAHUM TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
UCITOJIb3YEMbIX BEJIMYMH, MX OOO3HAYCHWUS W EAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYMCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SIBICHUS, UCIIONB3Ys (U3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIFHOTO M MapaUIeIbHOTO
COCIMHEHMSI TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JE€KTPOMAarHUTHOU
UHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PAaCpOCTPAHEHUsI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEOMIICHUSI CBETa, ypaBHeHHE ODWHINTeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTryH, 3aKOH COXPAHCHHS HWMITYJIbCA, 3aKOH COXpPaHEHUS
IEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHWs MacCOBOT'O YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYEeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OOJIACTH)
MIPUMEHUMOCTH;

OTIpEJIETIATh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
¢ TOKOM, cuiibl Ammiepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh H300pPAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TMPH 3ITOM
dbopmynupoBaTh TpobiieMy/3agadyy M = THUIOTE3y Y4eOHOro SKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 O0OpYIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3MUECCKUX BEIUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPENTHOCTENW U3MEPEHMI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYUH C HCIOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: TMPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAC TAOJUIl H
rpauKOB, AEIAaTh BHIBOBI IO Pe3ybTaTaM UCCICIOBAHMS;

coOmro/iaTh MpaBuiia 0€301acHOro TpyJa MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-MCCIEeOBATEIbCKOM W MPOEKTHOU
JEATETLHOCTH C HCTOJIB30BAHNUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJNB3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEOOXOMUMBIC ISl €€ pelIeHUs], MPOBOIUTh PACUYEThl M OLIEHUBATh PEATBHOCTH
MOJTYYCHHOTO 3HaUeHUs (PU3HUECKON BETHYUHBI;

pelaTh Ka4eCTBEHHBIE 3a7]a4i: BRICTPAUBATh JIOTHUECKU HETIPOTUBOPEUHUBYIO
[IEMOYKY pacCyXJIEHHUI C OmMopoil Ha HM3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCTIONB30BaTh  NpPU  pEIIeHHWH  Y4eOHBIX  3aJa4  COBPEMCHHBIE
MH(QOPMAIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPHUPOBAHHS, HHTEPIPETAIH
U Tpe/ICTaBJICHUsl Yy4eOHOM W HAYYHO-TIOMYJISIpHONW MH(pOpPMAIMY, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH TOIy4aeMyr0 HH()OPMAIHIO;

OOBSICHATh TNPHUHLUIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPONCTB, pa3inyarh YCIOBUS MX 0€30IMaCHOTO HMCIOJIb30BAaHUS B MIOBCEAHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCHMCKHUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIErO0 MHUpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUM;

UCTIOJIb30BaTh TEOPETHYECKUE 3HAHMS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEHUH C MPUOOpPaMH M TEXHUUYECKUMHU
YCTPONCTBAMH, U COXPAHEHUS 3JI0POBbSI U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHHS B OKPY>KaIoLIeH cpene;

paboTaTe B TpyINIe C BBHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPYNNbl, PAMOHAILHO pPACIpeneisaTh OOS3aHHOCTH H
IUIAHUPOBATh JIEATENLHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJIeKBaTHO OLIEHHBATh
BKJIa/1 KaXK/I0TO U3 YYaCTHUKOB I'PYMIIbI B peIlIEeHHE pacCMaTpUBaeMon pOoOIeMBbI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunvecTBouyacon DJIeKTPOHHbIE
Ne HaumeHoBaHMepas3aeioB U
(undgposbie)
n/m TEMIPOrpaMMbl Bcero Kontpoabnbiepadorsl  IIpakTnyecknepadoTbl

o0pa3oBaTebHbIEpeCcypChl

Paznea 1. OPU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

L1 ®du3nka U METO/Ibl HAYYHOTO ) bubnmoreka [JOK
' IMO3HaHUSA https://m.edsoo.ru/7f41bf72
Nroronopazneny 2
Paznen 2.MEXAHUKA
but6mmoreka [IOK
2.1 K
HHeMaTI > https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
2.2
Hunamuica 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHEHHS B MEXAHUKE 6 1 1 ngﬂ;ﬁf:éigﬁ% FA1bFT
Wroronopazneny 18

Paznea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnmoreka [JOK
' KUHETHUYECKONTEOPUU https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
3.2 O 10 1
CHOBGITEPMOARHAMMIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bu6nuorexa [IOK
' BemiecTBa. Da3zoBbIe NEPEXObI https://m.edsoo.ru/7f41bf72

Nroronopazneny 24




Paznea 4.9JIEKTPOJIUHAMUKA

but6moreka [IOK
4.1 1
UIeKTpOCTATHkA 0 https://m.edsoo.ru/7f41bf72
49 [ToCTOAHHBIN IEKTPUUECKUI 12 bu6muoreka [IOK
) TOK. TOKH B pa3jIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Nroronopazneny 22
PesepBHOEBpEMS 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KITIACC

N KosaunyecTBouyacon DJIeKTPOHHbIE
- HaumeHoBaHMepasaejioB u (undgposbie)
n/ Bcer  Konrtpoabubiepador Ilpakrudeckumepador
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 1] bl bl
Cbl
Paznen 1.2JIEKTPOAUHAMHUKA
L1 MarsuTtHoeroze. 1 | 3 bubnunorexa [IOK
' DNEeKTpOMarHUTHASUHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Nroronopazneny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKkue u 9 1 bubnuoTexa [{OK
' 3JIEKTPOMAr HUTHBIEKOJICOaHUs https://m.edsoo.ru/7f41c97¢c
5 MexaHu4ecKue u 5 | bubnunorexa [IOK
) 3IIEKTPOMArHU THBIEBOJHBI https://m.edsoo.ru/7f41c97¢c
bubnunorexa [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroronopazneny 24
Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OcHoBBICTIEIIUATBHOUTEOPUUOTHOCUTEILHO 4 | bubnmoreka [JOK
' CTH https://m.edsoo.ru/7f41c97¢c
Nroronopazneny 4
Paznen 4 KBAHTOBAS ®PU3UKA
N but6mmoreka [IOK
4.1 DJIeMEHTHIKBAHTOBOMONITUKHU 6 hitps://m.cdsoo.ru/Tf41c97c
4.2 Crpoenuearoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOES PO

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

Nroronopazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHIACTPOHOMHUU U aCTPOPU3UKH 7 bubmorexa OK
’ P P https://m.edsoo.ru/7f41¢97¢
Hroronopazneny 7
Pa3nea 6.0OBOBIIAIOLIEE IOBTOPEHUE
but6mmoreka [IOK
6.1 OoobmaiomeenosToperie 4 https://m.edsoo.ru/7f41¢97¢
Nroronopazneny 4
PesepBHOEBpEeMs 3
OBIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne Kosn4yecrBouacoB
Jarauzy DIeKTPOHHBbIeNU(POBHIEOOPA30OB
n Temaypoka Bce KoHTpoJbHBI IMpakTuyecku
YyeHust aTeJibHbIepecypchl
/ ero  epaGoThbl epadoThbI
n
®u3nKa — HayKa 0 NPUPOJIE.
1 Hayunsie MCT(})IK bl HO:I:H:HI/IH 1 bubmorera [IOK
i A https://m.edsoo.ru/ff0c32¢2
OKPY’KaIoILEero MUpa
Poxw u mecto pusuku B

) (hopMHUPOBaHUH COBPEMEHHOM | bu6muoreka [IOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JII0AEH
MexaHuueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [{OK
nexkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOETPAMOIIMHENHOEIBUKE | bubnmoreka [JOK
HHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOETIPAMOIMHENHOE | bubmuoteka [JOK
BIDKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majienue. Y CKopeHue 1 bubmuorexa [{OK
CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHHUE.

7 JBrmxeHue MaTeprualbHOM TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




HpI/IHL[I/IH OTHOCHUTCJIIBHOCTH

MarepuaibHON TOYKH.

bubnunorexa [IOK
8 lNanunes. MHepumanbHbIe CUCTEMBI
L https://m.edsoo.ru/ff0c3be8
otrcueta. [lepBriiizakonHproTOHA
Macca tena. Cuina. [punnun
9 cyrneprno3unuu cuil. Bropoit 3akox bubmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HeroToHa m1st MarepuanbHOM TOUKH
Tpetuii 3akon HeroToHa 115t bu6muoreka [IOK

10
MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroTeHus. Cumna

1 TSBKECTI bubmuorexa [{OK

) https://m.edsoo.ru/ff0c3d00
[lepBasikocMHUECKasICKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuneHnt

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bu6muoreka [IOK
JIBIDKCHUU TeJa B )KUIKOCTH WIIN https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenpHoe U BpamiarenabHOE

14 | ABWKEHHE a0COIIOTHO TBEPOTO bu6muoreka [IOK
tena. MoMmeHTcwbl. [1neuocussl. https://m.edsoo.ru/ff0c41a6
YcnoBusipaBHOBECUATBEPAOTOTEIA
Nmnynbe maTepuanbHON TOUKH,

15 CHUCTEMbI MaTEPUATIbHBIX TOUEK. bu6muoreka [IOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOEIBIMOKEHUE
PaboTa 1 MOIITHOCTH CHUJIBL.

but6mmoreka [IOK
16 Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502




TeopemaoOU3MEHEHUMKUHETHYECKO
W SHepruu

17

[ToreHumanpHas Y3HEPTHS.
IToTeHunanbHas 3HEPTUs yIPYyro
ne(GpOopMUPOBAHHOMN MPYKHHBI.
[ToreHnuanbHassIHEPTUATETABOTH3H
MOBEPXHOCTU3EMIIN

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

18

ITorenmuanbHbIC U
HENOTCHIUAIIbHBIC CHIIBL. CBI3b
paboThI HEMOTEHITUATBHBIX CHJI C
M3MEHECHHEM MEXaHUYECKOM
SHEPrUU CUCTEMBI TEJI.
3aKOHCOXPaHEHUSIMEXaHUYECKOM
SHEpPruu

bubnunorexa [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«UccnenoBanue cBsi3U pabOTHI CHITBI
C N3MCHEHNEM MEXaHUIECKOM
SHEPTHH TeJla Ha IPUMEpe
pPaCTSHKEHUS PE3UHOBOTO JKI'yTay

20

KonrponbHast pabora o Teme
«Kunemaruka. J[uHamuka. 3aKOHbBI
COXPAHEHHUS B MEXaHHUKE)

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

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOpPUHU. bpOyHOBCKOEIBUIKEHHUE.

Auddysus

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

22

Xapaxkrep JBUKECHUS U
B3aMMOJICUCTBHUS YAaCTHI] BEIICCTBA.
Mogenu cTpoeHus ra3os,




JKUJIKOCTEN U TBEPIBIX TEN

23

Macca monekyn. Konuyecto
Bemiectra. [locTostHHas ABoraapo

24

TermnoBoe paBHOBECHE.
Temnepatypa u €€ U3MEepeHHUE.
[Ixanaremneparypllenbcus

25

WUneansusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOcomoTHas TemnepaTtypa Kak Mepa

CpPEeIHEU KUHETUYECKON SHEPTUU
JBUKEHHSI MOJIEKYJI.
YpaBHeHuneMenaeneena-
Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon/lanbToHa. ["'a30BbIC3aKOHBI

28

JlaboparopHnast pabota
«HccrnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSHHSI
Pa3peKEHHOTO raza

29

W3onporieccsl B HI€ATBHOM Ta3e U
ux rpaduueckoe mpeacTaBICHUE

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

30

BuyTtpeHHss sHeprus
TEPMOIMHAMUYECKONU CUCTEMBI U
crocoObl €€ U3MEHEHHUS.
KonngectBoremnoTs! 1 padora.
BHyTpeHHAAHEPTUAO0AHOATOMHOTO
uJcalbHOrOrasa

bubnunorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Buasitenonepenaun

bubnunorexa [IOK
https://m.edsoo.ru/ff0c5¢36




VYnenbHast TEIUIOEMKOCTE BEIECTBA.
KonnuecTBo TENMIOTH NpU

bubnunorexa [IOK

32
Teronepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTHeIMIIpOIIECC

3 IlepBblii 3aKOH TEPMOAVMHAMUKH U bubmuoteka [JOK
€ro MpMMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeobpatumocTth mporieccoB B

34 npupoze. Bropoii 3akoH Bubmmorexa [JOK

PHPOJE. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Tpunmun nevicteus u KT/ bubnunorexa [IOK
TETJIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a

36 = Iuxu Kapno u ero KIIJ{

17 DKOJIO0THYECKHETPOOIEMBITEIIIONHE
preTuKH
O6o006maromuit ypok

38 «Monlfx nlslfl Has}:p ¢uzuka. OCHOBBI bubmorexa [TOK

YAp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI»
KonrponsHas pabora o Teme
39 | «MonekynspHas ¢pu3nKa bubmmorera IHOK
yAp i https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMHUKID)

40 [TapoobpazoBaHue U KOHICHCAITHS. bu6nuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOII0THAs M OTHOCUTEJIbHAS

41 BJIAYKHOCTh BO3yXa Bubmmorexa [JOK

. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiuennsiiinap
Teépnoeteno. Kpucrannmueckue u
bubnunorexa [IOK
42 amop(dHbIC Tea. AHU3O0TPOIIHS

CBOMCTB KpucTauioB. Kuakue

https://m.edsoo.ru/ff0c65{0




KpHUCTAJLIBL.
CoBpemMeHHbIEMaTEpUaIb

IInaBnenne u KpucTaljin3anus.

but6mmoreka [IOK

43 VY enapHas TEIIOTA IUIABICHUS.
A https://m.edsoo.ru/ff0c6708
Cybnumarust
but6mmoreka [IOK
44 VYpaBHeHUEeTEIUIOBOro0ananca
p https://m.edsoo.ru/ff0c6820
DIEKTpU3aLMs Te. DIECKTPUIECKHUI
45 3aps. JIBa BUJa 3JIEKTPUUECKUX Bubmmorexa [JOK
DAL A p https://m.edsoo.ru/ff0c6bec
3apsi0B
[IpoBOTHHKH, AUDIEKTPUKH U
46 HOJYIPOBOJHUKHU. 3aKOH bubnmorexa LOK
YHpOBOZ ' https://m.edsoo.ru/ff0c6bec
COXpaHEHUs JIEKTPUUECKOTO 3apsiia
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kynona. ToueuHbIl 31€KTpUUECKUI bubnnorexa LHOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsn
Harpsx€HHOCTB IEKTPUYECKOrO
nosist. [lpuHnun cynepnozuuuu bu6muoteka [JOK
48 N
3IEKTPUUECKUX TOJIEH. https://m.edsoo.ru/ff0c6df2
JIuHMMHANpsKEHHOCTH
Pabota cuit 3IeKTpOoCTaTHYECKOTO
49 noist. Ilorenmnuan bubnnorexa LHOK
' At https://m.edsoo.ru/ff0c6f00
Pa3zHocThnoTeHIIMAIOB
[TpoBOMHHKYN W AUDJICKTPUKHU B
50 JIIEKTPOCTATUYECKOM I10JIE bubmmorexa [OK
p ) https://m.edsoo.ru/ff0c7018
JunreKTpuiecKasnpoHUIIaeMOCTh
. Bbubnnorexa IHIOK
51 Onexrpoémkocts. Konaencarop a

https://m.edsoo.ru/ff0c7126




52

DNEeKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOT0 KOHAEHCATopa

bubnunorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopnas pabota "M3mepenue
ANIEKTPOEMKOCTH KOHJeHcaropa"

54

[IpuHIIMTT 1EWCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMTUPOBAJILHOTO
anmapara, CTpyMHOI0 IpUHTEpa.
DneKTpOoCTaTUUECKAsA3alNTA.
3a3eMIICHUEANIEKTPOIIPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hampsixenue.
CornpoTuBieHue.
3axkoHOMaIslydacTKaluenu

56

[MocnenoBarenbHOE, MapajlieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHHUKOB. JIaboparopHasipaboTa
«M3yvueHnecMeaHHOTOCOETMHCHUS
PE3HCTOPOB

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MomIHOCTH
ANEKTPUYECKOTO TOKA.
3axon/[xoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axod Oma JUIst NOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOM IICTIH.
Kopotkoe 3ambikanue.
Jlaboparopnas pabota «3mepeHue
OJ1C ucToyHHUKa TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0




DJEeKTpOHHAs IPOBOJUMOCTD
TBEPJIBIX METAJIOB. 3aBUCUMOCTh

> CONPOTHUBJICHUS METAJUIOB OT
temrneparypsl. CBEpXIIPOBOJIMMOCTh

60 DJNEKTPUUYECKUN TOK B BaKyyMe.

CBOMCTBa’IEKTPOHHBIX ITYUYKOB
[TomynpoBoAHUKH, UX COOCTBEHHAS
U IIPUMECHAs] IPOBOJUMOCTb. bu6bnuorexa [IOK

61 .

CaoiicTBap—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBOTHUKOBEIE TPUOOPHI
DJIIEKTPUYECKUH TOK B paCTBOpPAX U

6 paciuiaBax 3JIEKTPOJIUTOB. bu6muoreka [IOK
DNEKTPONIUTHUECKAS TUCCOLIHAITHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUI TOK B ra3ax.

63 CaMOCTOSITETIbHBIN 1 bubnuorexa [{OK
HECaMOCTOATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. 11nazma
DneKTpuYecKue mpuodopsl U

64 YCTPOMCTBA M MX MPAKTUYECKOE bu6muoreka [IOK
MPUMEHEHUE. https://m.edsoo.ru/ff0c86fc
[TpaBunarexHUKHOE30MaCHOCTH

65 O600marmuiypok bubnunorexa [IOK
«INEKTPOINHAMUKA)» https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o Teme

66 «Qunekrpocratuka. [TocTosHHBIM bu6muoteka [JOK

3JEKTpUYECKU TOK. TOKHU B
pa3INYHBIX cpeaax»

https://m.edsoo.ru/ff0c8a8a




PesepBHblil ypok. KoHTponbHast

bubnunorexa [IOK

o1 ,I‘)a60Ta 1O TEME " ! https://m.edsoo.ru/ff0c8c56
DJIEKTPOIMHAMHUKA
PezepBHblil ypok. O6o0maronmii bu6nuorexa [IOK
68 1
ypok no teMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KITIACC

Ne Kosmn4yecTBouacoB
n  Temaypoxa Bee  Komrpomsmbie LT — Jdaram3zyuy  DiaeKTpOHHbIeHU(POBHIEOOPA30BAT
eHHsl eJIbHbIepecypchl

/ ro paGoThI paGoTsI

n
[TocTosTHHBIE MarHUTHI M KX
B3auMO/IeicTBUE. MarHUTHOE
noJsie. Bektop MarHuTHON 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0c9778
WHIYKIUU.
JIMHUMMAarHU THOUMHAYKLIUH
MarnuTHO€ 10Jie TPOBOTHUKA
¢ TokoM. OnbIT Dpcrena. | bu6muoreka [IOK
BzaumopeicTBre npoBOJHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTtopHnas pabota
«/3yyeHrie MarHuTHOTO TOJISt 1 1 bubmorexa TOK
https://m.edsoo.ru/ff0c98fe

KATYIIKUA C TOKOM»
JleficTBue MarHUTHOTO IOJIS Ha
MPOBOJHUK C TOKOM. Cuita
Awmmnepa. JlabopaTtopHas pabora | 1 bu6muoreka [IOK
«Hccnenosanne nericTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»
JleficTBMe MarHUTHOTO TOJIS Ha
JBIDKYIIYIOCS 3apsKEHHYIO 1 bu6muoreka [IOK
yactuily. Cuna JlopeHia. https://m.edsoo.ru/ff0c9df4
Pa6ora cunsl Jlopenia




DNIeKTpOMAarHuTHasE UHIYKIUSA.
IToTok BEeKTOpa MarHUTHOM
uHaykuu. DJ1C nHayknmu.
3aKOH 3JIEKTPOMarHuTHON
uHaykuu Papanes

JlaboparopHas paboTa
«MccnenoBanue sBICHUSI
IIEKTPOMArHUTHOM WHTYKIIUNY

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

NupykTuBHOCTH. SBNEHUE
camounaykiuu. I/C
CaMOMHIYKIMHU. DHEPIrHsl
MAarHUTHOTO TOJI KaTyIIKH C
TOKOM.
DJIEKTPOMArHUTHOETIONE

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

TexHu4eckue ycTponucTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIC
MarHMThI, 3JIEKTPOMarHuThI,
JNEKTPOABUTATENb,
YCKOPHUTENH IEMEHTaPHBIX
YaCTHLl, UHAYKIIMOHHAS T1€Yb

10

Ob6o06maromuit ypok
«MarautHoe 10J1€E.
DNIeKTpOMarHuTHasT WHITYKITUS

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

11

KonTtponsHas padora o teme
«MarsuTtHOE noJje.
DeKTpOMarHUTHASIMH YKL

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

12

CBOOOTHBIE MEXaHIYECKHE
Kosiebanus. 'apMoHMUEecKHe
KosieOaHusi. Y paBHEHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06




TapMOHHYECKHUX KOJICOaHH.
[IpeBpaiienue sHepruu

13

JlaboparopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MabIxX KoJIeOaHHit
rpy3a Ha HUTH OT JJTUHBI HUTH
U MaccChl Tpy3a»

14

KonebarenbHbIN KOHTYP.
CBo0OOIHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus
B HJICAJIbHOM KOJIe0aTeIbHOM
KOHTYpE.
AHaJOTUAMEKTYMEXaHUICCKU
MH H
3JIEKTPOMAarHATHEIMHKOJICOaHH
SIMHA

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

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B
ujeabHOM KoJieOaTeTbHOM
KOHTYpe

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

16

[IpencrasieHue o 3aTyxarIux
KoJeOaHusX. BeiHY)IeHHBIC
MeXaHWUECKHE KoJieOaHus.
Pe3onanc.

BrIHY X 1€HHBICTIEKTPOMArHUT
HBIEKOJIE€0aHus

bubnunorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepemMeHHBIN TOK.
CunycouaanbHbIN
MEPEMEHHBIN TOK. MOIIIHOCTh

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




MEePEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOIIECE
3HAaYCHHUE CHIBI TOKA U
HaIPSHKEHUS

18

Tpanchopmarop.
[IpousBoacTBo, nepenaya u
noTpeOIeHUE IEKTPHUICCKOM
SHEPTrUu

19

YCTpOUCTBO U IPAKTUYECKOE
IPUMEHEHHUE IEKTPUIECKOTIO
3BOHKA, T€HEPATOpa
MIEPEMEHHOTO TOKA, JIMHUI
JJeKTponepenad

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

20

DKOJIOTUYECKNE PUCKH TTPU
IIPOU3BO/ICTBE
anekTpo’Heprun. Kymerypa
UCIIOJIb30BaHUS
JIEKTPOIHEPTUHU B
IIOBCEIHEBHOU KU3HU

21

MexaHU4eCcKHe BOJIHEI,
YCIIOBHSI pacIpOCTPAHEHHUS.
[Tepuon. CxopocTh
pacrpoCTpaHEHHUs U JITTMHA
BOJIHEI. [Tonepeunsie u
IIPOJI0IbHBIEBOJIHBI

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

22

3Byk. CKOpOCTb 3BYKa.
I'poMKOCTB 3BYyKa.
BricoraTona. TemOp3Byka

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

23

3HCKTpOMaI‘HI/ITHBI€ BOJIHBI, UX

bubnunorexa [IOK




CBOMCTBA U CKOPOCTb.
[Ixana’neKTpoOMarHU THBIXBOJI
H

https://m.edsoo.ru/ff0ccfe0

[IpuHIMIIBI pagOCBA3U U

24 TeneBuacHus. Pa3Burue
CpeacTB cBsA3U. Pannonokamnus

’5 KoHnTtposbHas padota bu6muoreka [IOK
«KonebaHus ¥ BOJHBI https://m.edsoo.ru/ff0cc6f8
[IpamonuneiiHoe

26 pacrpocTpaHeHHEe CBETa B bubmmoreka [JOK
OAHOPOJHOM cpene. TodeuHblid https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBeTa
OtpaxkeHue cBeTa. 3aKOHbI

7 oTrpaxkeHus ceera. [loctpoenue bubmmoreka [JOK
M300paKeHHI B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpenomnenue ceera. [lonnoe

)3 BHYTPEHHEE OTPaKCHUE. bubnmoreka [JOK
[IpenenpHbIi yroa NOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
JlaboparopHas paboTa

29 «I/IsMI::peHI;Ie H(i(&SaTeHH bubmmorera IHOK

https://m.edsoo.ru/ff0cd67a

MIPEIOMIICHUS CTEKIa»
JIunsel. [loctpoenne

30 U300pakeHMii B JIMH3E. bu6nuorexa [IOK
®opmyiia TOHKOH JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI

31 JlaGopaTtopHnas pabota




«HccnenoBanmne cBOMCTB
M300pakKCHUH B JIMH3AX

Hucniepcus cBera. CiioXHbIM
cocTaB Oenoro cBera. L[BeT.

32 JlaboparopHnas pabota
«Habnronenue qucrnepcun
CBETa»
Hurepdepenunus ceera.

33 I[mppl:iuia CBeTa. Bubamorexa [IOK

.. https://m.edsoo.ru/ff0ced22

JudpakuonHas pemeérka

14 [TonepeyHOCTh CBETOBBIX BOJIH. bu6muoreka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuueckue mpuodopsl U

35 YCTPOMCTBA U YCIIOBHS UX
0e301macHOTO TPUMEHEHUS
I'paHuIIBl TPUMEHUMOCTH

36 KJIACCHYCCKOM MEXaHUKH. bubnunorexa [IOK
[Toctynarel cienyanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubmmoreka [JOK
3amensieHue BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpAIlEHUE JITTUHBI
OHeprus 1 UMIYIbC

38 PEIATUBUCTCKON YaCTHULBL. bu6nuorexa [IOK
CBsi3b Macchl € SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTUSIIIOKOS

39 KontponsHas padora «OnrTuka. bubnmorexa LTOK

https://m.edsoo.ru/ff0cf60




OcHOBBI cIENMANIBHON TeOpUn
OTHOCHUTEIBHOCTH

®otonsl. opmyiia [1nanka.

but6mmoreka [IOK

40
DHeprust U UMIyJIbC GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eubs 1OK

noIMoTeKa

41 .0 A.T.

Qorospexra. Ombiret https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTtorddexTa.
VYpaBHeHue DUHIITEIHA 151
47 dotorddexTa bubmuorexa [{OK
) https://m.edsoo.ru/ff0d015¢
«KpacnHasrpanuna»
doTtorddexra
Jasnenne ceera. OnbiTol I1. H.
43 TeGenena bubmuorexa [{OK
AEBE. o https://m.edsoo.ru/ff0d04a6
XUMHYECKOEICHCTBUECBETA
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:

44
dboTosmeMeHT, HOTOIATIUHK,
COJIHEUHas OaTapesi, CBETOIUO/
Pemienue 3aga4 o teme

45 «neMeHThI KBAaHTOBOM bubmorexa LOK

https://m.edsoo.ru/ff0d0302
OTITUKH
Mogenrs atoma TomcoHa.

46 Omnsitel Pezepdopaa mo bu6muoreka [IOK
pACCEesIHUIO 0-YaCTHLI. https://m.edsoo.ru/ff0d091a
[InanerapHasMozenbaToMa

47 ITocrynarsibopa bubmmorera LOK

https://m.edsoo.ru/ff0d0afa




48

H3ny4yenue u normioueHue
(OTOHOB IpH TIEPEXojie aToMa
C OJTHOTO YPOBHS PHEPTUH HA
JIpyroi. BugsiciekTpos

bubnunorexa [IOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBBIE CBOMCTBA YaCTHII.
Bomnsl ne bporins.
KopnyckynsapHO-BOITHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHUE

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

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopra mo
OIIPEJICIICHUIO COCTaBa
PaJHOAKTUBHOTO M3ITyYCHHS

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

51

CaoiicTBa anb(da-, 6era-,
I‘aMMa-I/ISHy‘IeHI/IH. BHHHHHG
paI[I/IOElKTI/IBHOCTI/I Ha KUBBIC
OpraHU3MbI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M3oTtonsl. Anbda-
pacnaj. DJIeKTPOHHBIN 1
NO3UTPOHHBIN OeTa-pacma.
I'amma-u3znydyenue

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

53

OHeprus CBA3U HYKJIOHOB B
sape. SlnepHsle peakuu.
Snepusiii peaxtop. [IpoGnemsl,
NIEPCIIEKTUBBI, IKOJIOTUYECKUE
aCIEKThI AICPHON YHEPreTUKU

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

54

DJIeMEHTApHBIE YaCTHUIIBIL.
OTkpbITHE TO3UTPOHA. MeTobI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




HaOJIOICHUS ¥ PETUCTPALIUU
3JIEMEHTAPHBIX YACTHII.
Kpyrsriicton
«DyH1aMeHTAIbHBIEB3aUMOEH
ctBus. EnquncTBOdHU3nyeckoit
KapTUHBIMUPAY

55

Bun 38é3nH010 HEOA.
Co3sBe3nus, apKue 3BE3/bl,
IJTAHETHI, UX BUIUMOE
nBxenre. CollHEUHAsICUCTEMA

56

Comnaue. ConaeuHas
aKTUBHOCTE. MICTOUHHK
sHepruu CoJiHIa U 3BE3NT

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTHKH.
3BE3BITTIABHOM
MTOCJIE0BATENLHOCTH.
BuyTpennee crpoenue 3BE3 .
CoBpeMeHHBIE TPEICTABICHUS
0 MPOUCXOXKICHUH U IBOJTIOIAN
Connna u 388311

58

Mueunsiit [lyte — Hama
I'amaktuka. Ilonoxenue u
nemwxenne CoJHIa B
I'amakTuke. ['amakTuku.
YUEpHbIEeABIPHI B SIAPAXTAIAKTUK

59

Bcenennas. Paz6eranue
rajnaktuk. Teopus bonbiioro
B3pbIBa.




PenukroBoeusnyuenue.
Meraranaktuka

60

HepemennsienpobaemMplacTpoH
OMHUU

61

KoHnTtposbHas padota
«DNEMEHTHI aCTPOHOMHH U
acTpou3uKm»

62

O6o06matromuii ypok. Posb
(GU3UKY U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON
1 DTUYECKOH cdepax
JCATCIIBHOCTHU YCJIIOBCKA

63

O6o06maromuii ypok. Posbs u
MeCTO (PM3UKHU U ACTPOHOMHH B
COBPEMEHHOMN Hay4YHOM
KapTHUHE MHUpa

64

O6o06maromuii ypok. Posb
(bU3HYECKON TEOPUH B
dbopMHupOBaHUH
MIPEACTABICHUH O (PU3NIECKOM
KapTHUHE MHUpa

65

O6o0matomuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpA B
001IeM psiay COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEACTABICHUI O IPUPOIE

66

Pe3epBHbIil ypok. MaruuTHOE
nose. DIEeKTpOMarHuTHas




WHIYKLUS

PesepBHbIil ypok. OnTuka.

67 OcHOBBI ciENMAIBHON TEOpUn 1
OTHOCUTEIILHOCTH
Pesepunblii ypok. KBanToBast
68 busnKa. DIEeMEHTHI 1 bubmorexa TOK
) https://m.edsoo.ru/ff0d1784
ACTPOHOMHUHU U aCTPOPUZUKHU
OBILEE KOJIMYECTBO UACOB 68

I10 ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Gusuka, 10 kmace/ Msikumes I'.51., byxosues b.b., Corckuit H.H. nox
penaxiueii [TaphenteeBoit H.A., AkuinonepHoe o6mecTBo «3marenscTBo
«IIpocsemienue»

» Gusuka, 11 krace/ Msxumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkuinonepHoe o61iecTBo «M3marenbeTBo

((HpOCB@H.IeHI/Ie»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA
®uzuka : 10—I11 k1. : moypou. mianupoBanue: nocoone — M. : [Ipocsenienue,

2013. — 128 ¢. nnsa yumrenei odmeobpazoBar. opranuzaruii / B. . [lunos.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://physics.ru/






