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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUK TIpernoJiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBaTeNbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHsI, a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMil MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus: (U3UKU Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaThl OCBOEGHHUSA Kypca (PU3UKW: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pr3HKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yyeHHs..

®du3rka Kak Hayka O HauOoJjiee OOUMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaroriem mupe. IKoapHBIN Kypc GU3HKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIIOTHUI B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcs, B (OpMUpPOBaHHE YMEHHH NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS [IPU BBIIIOJHEHUN UM YYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku 11 ypOBHS CpeHETO 001Iero 00pa3oBaHUsI TOJIOKEH
pSA UIeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €T0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoes eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (U3HKU
o0benUHEH BOKpPYT ¢usnyeckux Teopuil. BemymuMm B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (hU3MUECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX U TEXHOJOTMYECKUX MPHUIIOKEHUN H3Yy4YEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKON TeopuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MIPEJICTABICHUSIX O IPUPOJIE, PAHULIAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (DM3MKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIuXcCs.
Jli1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B Iporpamme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHHYECKHUX MPAKTHUYECKUX PaloT.
Boijenenre B yKazaHHOM MepeyHe Ja0OopaTOpHBIX padOT, MPOBOAMMBIX Jis
KOHTPOJISL U OLIEHKH, OCYLIECTBIIAETCS yUYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalIeHus KabuHeta ¢usuku. [Ipu
3TOM oOecreurBaeTcsi OBJaJeHUE OOYyYaloMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBaHUS 3aBHUCUMOCTEH (PU3MYECKUX BEIWYUH U
MIOCTAHOBKY OIIBITOB 110 TPOBEPKE MPEII0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENSIETCS PEIIEHUIO0 PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nueckol MOJeNbl0, MO3BOJSIONIME MPUMEHSATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3zenoB. /(s KayeCTBEHHBIX 3a/1ad NPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOUIEH
KU3HU, TpeOytompe BbIOOpa (U3NYECKOM MOIEAM Al CHUTyallMd MPAaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuanbHO-TEXHHYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero oomiero o0pa3oBaHUsSl JTOJDKEH H3Yy4aTbCsd B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HU3MKHU JAOHKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 0O0OpyIOBaHME [Js BBIMOJIHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
$u3MKe YICHUYECKUX MPAKTUYECKUX PabOT U JIEMOHCTPAIIIOHHOE 000PYI0BaHHE.

JemoHCcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI W3yYaeMbIX SIBICHHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHWYECKUX HPAKTUYECKUX pPaldoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydJaomuxcs. TemMaTH4ecKHe KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMH U3y4eHUS PUZUKHU B 00IIEM 00pa30BaHUU SBJISFOTCS:

o (dopMupoBaHHE HWHTEpeca W CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAaHUS U (GOPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepUH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJb30BAHUEM
bu3nyecKuX 3HAaHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMmupoBaHHE TMPEACTABICHUN O poiu (U3UKU NOJs Pa3BUTHS IPYTUX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJOTHI.

JlocTrkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3MK1 Ha YpOBHE CPEHETO O0ITero oOpa3oBaHuUs:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCIIOBMI IS Pa3BUTHS YMEHUM MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZIEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
IPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BBIOOP
NpOBeNECHUS J1a0OpPaTOPHBIX PabOT M OMNBITOB C YYETOM HHIWBHYATbHBIX
0COOEHHOCTEH 00YyUarOIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢u3nYecKuX SBICHUM M mporieccoB. HaydHble THUIOTE3bI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBble W I1U(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IMyTH U MepeMelIeHus
MaTepUabHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuonuHeiHoe nBrKeHUE. [[BUKEHNE MAaTEPUAIBHON TOYKHU IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBukeHUs Tena, OPOIICHHOTO TMOJ YIiOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU KHIKOCTH.

N3yuenue aBuxKEHUS Tesa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['amunes.  IlepBelid  3akoH  HproToHA.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH Hpr0TOHA 1151 MaTepraibHbIX TOUEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tperus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTte. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VY cioBus paBHOBeCHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmvie padomul

N3yuenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMAaIIHH.

HNccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumaneHas SHEprusl. [TorenmmanbHas SHEprus YIIPYTO
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysua. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenu CTpPOEHHUsI ra3oB, XUJIKOCTEU H
TBEP/ABIX TEN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM HJACaNIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHWsS dvactul rasza. [llkama
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHCHUM.

OnpIThl 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHHMS UCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY NTapaMeTpaMU COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmonuHamuueckass cucrema. BHYTpEeHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEallbHOIO  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMUKH K HM3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TeruioBpie  mammbbl.  [IpUHOUNBI ~ JEWCTBHS — TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT MoiIe3HOro
nevictBus TerwtoBol mammHbl. [{ukn KapHo um ero ko3¢ ¢duumeHT Mmoiae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuuecKkue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JEUCTBHEM CXATOrO BO3/yXa, HarpeBaHue sgupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela MpH TeIuionepeaaye.

OnbIT N0 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllieHHBbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpucramioB. JKuuakue xpucramwibl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuE TEMI0BOTO OagaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

Habmoenue HarpeBaHust 1 MJIaBJICHUs KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

N3mepeHre OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3ainus Tea. DIEKTpUIecKuid 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKHM,  JUANEKTPUKU U  TOJYNPOBOAHUKH. 3aKOH  COXpAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodedHbli 3€KTPUUYECKU 3apsij.
OnekTpuyeckoe mnone. Hanpsok€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HocTs MOTEHIIUATIOB.
[IpoBOAHUKN W [HUAJIEKTPUKHA B SJIEKTPOCTATUUECKOM Toiie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBuE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IocTOsITHHBIN TOK.

Hanpsixenue. 3akon OMa 171 y4acTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE COMPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MApALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOUYHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35ieKTprudeckol uenu. KopoTkoe 3aMbIkaHKE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u MpUMecHast POBOJIUMOCTh
nmoJIynpoBogHUKOB. CBoOCTBA p—n-niepexoa. [lomympoBoIHUKOBBIE TPUOOPHI.

DNeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUIlbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABMKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3IyXA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3yueHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (akT, runmores3a, Qu3nyeckas BeJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UxX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0O0OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B AKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHASL MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOMIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoeiicTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWA. [[pUHIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYyKIMW. KapTWHa NMHWUNA MAarHUTHOM WHIAYKLIHMM T10JIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue NpOBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMN
WHAYKIUU. OJIEKTPOABMKYILNAS CUJa MHAYKIUU. 3aKOH 3JEKTPOMArHUTHON
nHaykunu dapanes.

BuxpeBoe »ieKkTpuyeckoe ToJsie. ODJIEKTPOJABIKYIAS CUla HHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTb.  SIBIGHHME CaMOMHIYKUWHU. OJIEKTPOABWXKYILAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHbBIC
MarHuThl, 3JEKTPOMATHUTHI, JIIEKTPOIBUTATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[Tpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne cCaMOUHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenprHast  cucrtema. CBoOOAHBIE  MEXAaHMYECKHE  KOJe€OaHMU.
["apmonnyeckue kosnebanus. [lepuona, yactora, amrumryna u ($aza KoseOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTM4eCKUil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. PezoHanc. BeIHYXI€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJIs
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocCiIenOBAaTEIbBHOM COEIMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanue MEPEMEHHOTO TOKA B LIEMU U3 NIOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBIL, YyCHOBUS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3YyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOspu3aius, nudpakius,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paguonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue U pacpoOCTpaHEHHUE MONEPEYHBIX U MPOOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakxeHus: U MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabnrogeHnue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOW H
4acTOTOW KoJeOaHuH.



HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, ITPETIOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3oOpaxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

Cobuparomiye 1 paccenBarolye TuH3bl. ToHkas nH3a. @OKyCHOE pacCTOsIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuns cBera. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpssiMOIMHEHOE PpPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBONCTB N300paKEHUHN B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne natepdepeHIIny CBETA.

Hab6mronenune nudpaxium crera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUIBIO NPU3MBI.

[Tomydyenue ciekTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

W3MmepeHne nokasaresis NpesioMJIEHUs CTEKJIa.



HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpPAICHUE
JUIVHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonbl. opmy:a [lnanka cBsi3u sHEPrUM POTOHA C €T0 YACTOTON. DHeprus
U UMITyJIbC (POTOHA.

OtkpeiTre 1 uccinenoBanue Goroadpdexra. OnbiTel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue OiHmTeriHa s hoTodPdekra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHruecKue YCTpOICTBA M MPAKTHUYECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeIHETo GoTodddexTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsapHo-BOIHOBOM
Ty aJli3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOHCTBAa M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaOmnronenue tMHE4aToro CrekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3zepdop/a o onpeieeHuIo coctaBa paiuo0akTUBHOTO
m3nyuenusi.  CpoiictBa  anbda-, Oera-, ramma-usinydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnag. ODJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTe3 AI€p.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHIEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpouCTBa U IIPAKTUUECKOE NTPUMEHEHHUE: T03UMETp, Kamepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YACTHLL.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpEeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M aCTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Conunue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHua U 3BE3J.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHee CTpoeHHuE



3BE311. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOXKACHUU U 3BOItonMM CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3ydeHUE.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN TSI OPENICTICHHs TIOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeunoro IlyTu.

Oo0o0maroee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MAJILHOM M ATUUYECKOU cpepax AesaTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKH U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHpOBaHUY TPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJ00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpojE, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJIECHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNIECKON PEIIETKY, CIIEKTPATLHBIN aHAN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOTO TpenMera «®Pu3nMKa» HA YPOBHE CPEIHETO OOIIETo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «dDusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalolUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTA B MPOLIECCE pea3alMd OCHOBHBIX HaIlPaBICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIbHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3alNY;

YMEHHE B3aUMOJICNCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOMN AESATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYAsi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero Gpusndeckoi Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIO0AIBHOTO
XapakTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBUN B OKPYKAIOILIEH CPEJI€ HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TT0 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpOIIECCE
U3y4YeHUs! PU3HKHU OCYIIECTBIISAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckue aeiicTBUS:
CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M TMPOTUBOPEUHUS B  PacCMaTPUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIEHUBATh PUCKH TIOCJICICTBUHN ACATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBHUSAX PEaTbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILICHUE TPU PEUICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH MOHSATHUSMU M METOJAMHU
buznuecKoil HayKu;



BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3amad (U3MYECKOTO CONEpKaHMs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M U aKTyaJIM3UpOBaTh 3ajiauy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPhl 1 KPUTEPHUH PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATh UX JIOCTOBEPHOCTDH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUA TI0 (HU3MKE B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, PEIaraTh OpUTHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nunpopmanmueii:

BJIaJICTh HaBBIKAMHM IOJYYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIPHO OCYIIECTBIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0 WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BAaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHMHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUST HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATIBLHYIO
dbopMy NpencTaBiICHUs U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHble yueOHbIe 1elCTBUSA:
OCYIIECTBIISATH OOIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU AESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M CMAr4aTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUIYATbHOU
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid C y4ETOM MHEHHH Y4YacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOIIIHIA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUUA HOBHU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATH MO3HABATENIbHYIO NESITEIBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIoCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO J3PYAWIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh HABBIKAMU  MO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
pEeLIeHHUS;



yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAINU3E pe3yJIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporiecce TOCTHKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS IIPOTrPAMMBI TT0
buzuke IS YpPOBHA CpelHero oOmero oOpa3oBaHUS Y  OOYYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, TIPEAIOIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LU U
yCrnexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWHW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, UHEpIUaIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEJO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MPU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



INEKTPOINHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBIKEHUE, CTPOSHUE KUIAKOCTEH W TBEPIBIX Te,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIEHUU), TEIJIOBOE PAaBHOBECHE,
WCIIapeHue, KOHACHCAUMs, IUIABJICHHUE, KPUCTAJUIA3AlUs, KUIICHUE, BJIAXKHOCTb
BO3/lyXa, MOBBILICHUE JABJICHUA ra3a NPU €r0 HAarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXKIY IMapaMeTpaMHu COCTOSHHSA ra3a B U3OIPOLIECCAX, IEKTPU3ALMS TEIl,
B3aMMO/ICCTBUE 3aPSJI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIDKCHHUE, HCIOJB3Ysl (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUIa,
HMMITYJIbC T€JIa, KUHETUYECKAasi SHEPIUs, NOTCHIMAIbHAS JHEPIUSA, MEXAaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, NPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3MYECKYIO BEIIMUYMHY C JAPYTUMHU
BEJIMYMHAMM;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPrUsi XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, paboTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYHUH, HUX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMHU BEJIUUMHAM;

OTIMCHIBATh N3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD MOJISI, IOTEHLHUAJ, PA3HOCTh IMMOTEHIMAJIOB;
Py ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3yEMbIX
BEITMYMH, WX OOO3HAYCHWS] W CJAWHHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (M3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI ¥ MIPUHUMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS HMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJISIPHO-KUHETUUYECKYID TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KUHETUYECKOU DHEPTUM TEIUIOBOTO JIBUKEHUS MOJICKYJ C
a0COJIFOTHON TeMmnepaTypoi, MEPBbI 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPAHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICUCTBUS MAIIIUH, IPUOOPOB M TEXHUIESCKUX
YCTPOMCTB; pa3anyaTh YCIOBHs WX 0€30MacHOTO UCMOIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmyupoBaTh mpodieMy/3aady U TUIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMUPATh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISATH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MTOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJIYYCHHON 3aBUCUMOCTH (PU3UUYECKUX BETUYUH B BUJIC
TaOIuUIl U TPapUKOB, IETaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOMU
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000py10BaHUS;

pemaTh pacu€THbie 3aJa4dl C SBHO 3aJlaHHOW (PU3UYECKONM MOJIETBIO,
UCTIONB3YS (Pr3MUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pelleHus, MPOBOJUTh Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAWBATh JOTUYECKH HEMPOTHUBOPEUHBYIO
IIENIOYKY PACCYXACHUU C OMOpON Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM MHGOPMALIMK, TOJIYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOyIaeMyI0 HH(HOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOILIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU ISl
oOecniedyeHrss O€30MACHOCTH TMPHU OOpALEHUH C MPUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYKAIOLIEH CpEAE;



paboTaTh B TpYyIIE C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeneisiTh OOS3aHHOCTH U
IJIAHUPOBATH JICSITEIBHOCTh B HECTAHIAPTHBIX CHUTYAIlUSIX, aJIeKBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3ybTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCcTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW Hay4yHON KAapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECCKUX MOJIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsii, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sijpa MpH PEHICHUH (PU3NIECKUX
3ajiay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAs TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, JJIGKTPOMArHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsifl, AJIEKTPOMArHUTHBIE KOJIeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPaHEHUE CBETa, OTPaXKEHUE, MPeTOMIICHUE,
uHTephepeHnusa, audpakuus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phext (poTodrdgdeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHENYATOro CIEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas U HMCKYyCCTBEHHAas
PaIMOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATrHUTHEIE,
ONTHYECKHE,  DJIEKTPUYCCKYIO  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YS (DU3UYECKUE BEITHYMHBIL:
IEKTPUUECKUIN 3apsiyl, CHJia TOKa, AJIEKTPUUECKOE HANPSHKCHHE, DJICKTPHUECKOe
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTHS DJCKTPUYCCKOTO M MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KoJieObaHnii B KoyieOaTeIbHOM KOHTYpE, 3apsij W CWia TOoKa B TPOIEcCce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYECKHMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUeHHs U EAUHMIIBI, YKa3bIBaTh
(bOopMyJIBI, CBS3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUYNHY C IPYTUMH BETMYUHAMY,

OMHCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HCIOJIB3YS
bu3NYecKrue BEIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPUO]I MOTypaciaa, SHEPrUs CBSI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUW TMPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa mia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsAJia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMciia, MOocTysathl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpyu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIpAXKEHHUE U YCIOBUS (TpaHMIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMU MATHUTHOTO MOJIsI IPOBOJHUKA
C TOKOM, cuJjibl Amrepa u cuibl Jlopenna;

CTPOUTh U OIHMCHIBATh H300paXEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPEJJIOKEHHOTO 000pY0BaHUS, POBOJAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PM3UUECKUX BEIMYUH C UCTIOIb30BAHUEM TPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIyYEHHOU 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAaOMUI U TpadUKOB,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEAECHUU UCCIEIOBAHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
o00opy10BaHUS;

pemath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3HYECKOW MOJENbIO,
UCIIONB3YS (Pr3HUecKre 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BEIOMPATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,
HEOOXOJMMbIE NIl €€ pEeIlleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUN C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAaHHUs, HHTEPIPETAUUN U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYyJApHOW WHGOpPMAIMHU, TMOJYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(HOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MACHOTO MCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU JISI
oOecrieueHusi 0€30MaCHOCTH MpU OOpamieHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJI COXPAHEHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpEaE;

paboTaThb B TIpyHIe C BBHINOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TpPyNIbl, PALMOHAIBHO pacHpelnessTb OO0sI3aHHOCTU U
IUIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jesioB U TeM undposbie
Ne ni/m P Kontpoabnbie IIpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubmuoreka [JOK
1.1 ®u3KKa U METOJIbl HAYYHOT'O IIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

®dazoBbIE TEPEXOBI

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




Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
EKTPOCTATIRA 0 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuorexa [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
' UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHU4YeCKHE U JIEKTPOMArHUTHBIE 9 | bubnuorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4eCKHE U AIEKTPOMArHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI cCrIEIIUATBHON TEOPUHU 4 | bubnnoreka [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOU ONTUKU 6 bubmmorexa [OK

https://m.edsoo.ru/7f41c97c




bu6mmoreka [IOK

4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 15

Paznea S. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngi;ifg;gﬁ};ﬂlcgk
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INOYPOUYHOE INVIAHUPOBAHUE
ID 3027400 10 A KJIACC Amnna CepreeBna KoBasnenko

KounyecTBo 4yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontposbusie IIpakTnueckue
n/n Bcero u3ydyeHusi ~ oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
®u3nka — Hayka 0 IPUPOJE. 02.09
Y PP bubnunoreka LIOK
1 HayuHnble MeTO1bI TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro MUpa
Posb 1 MecTo ¢uzuku B 04.09
’ $bopMHUPOBAHUH COBPEMEHHOMN | bubnnorexa [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IESITEIbHOCTH JIOICH
MexaHndeckoe JBUKEHUE. 09.09
3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [{OK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMepHOE npsiMOIMHENHOE | 11.09 bubmuoreka [IOK
JBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSAMOIMHENHOE | 16.09 bubmmnoreka HOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOomHOe masieHne. Y CKopeHue 1 18.09 bubnmoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE. 23.09
7 JIBU>KeHue MaTeprualibHOM TOYKH IO 1 bubmorexa HOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH




Kunernueckas sHeprus

[IpyuHIIMTT OTHOCUTEIBLHOCTH 25.09
8 lanunes. NuepuuanbHble CUCTEMBI bubmmorexa [JOK
' p HU https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun 30.09
. bu6nmoreka [IOK
9 Cynepno3uinuu cui. Bropoii 3akon
. https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepualbHOW TOUKU
10 Tperuii 3akoH HeroToHa 11 02.10 Bu6muotexa [JOK
MaTepUaJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO TsroTteHus. Cuia 07.10
bubmuoreka [IOK
11 TskecTu. IlepBasg kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec 09.10 bubnuoreka [IOK
Tena https://m.edsoo.ru/ffO0c3el8
Cuna tpenus. Koadpdunuent 14.10
13 TpeHus. Cuiia COnpoTUBIIEHUS MIPU bubmmoreka [JOK
JBHWKEHUU TeJa B )KUIKOCTH UIIN https://m.edsoo.ru/ffOc3f76
rase
[TocTynarenbHOE 1 BpamaresibHOE 16.10
14 JBUKEHHE a0COTIOTHO TBEPIOTO bubmmoteka IIOK
Tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecUs TBEPOTO TEIA
HNMnynbec MaTepuanbHOM TOUKH, 21.10
s CHCTEMbI MaTEPUATIbHBIX TOYECK. bubnuotexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUKEHUE
16 PaboTa 1 MOIITHOCTH CUJIBI. 23.10 bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOM SHEPTUH

[ToreHuunanbpHas SHEPTHUs.
[TorenuuanbHas S3HEPTUS YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbHas SHEprus Tena
BOJIN3M TOBEPXHOCTH 3EMITH

[ToreHunanbHbIC U
HEenoTeHUMabHble CUIIbl. CBs3b
paboThl HENOTEHIMATIBLHBIX CUJI C
M3MEHEHHUEM MEXaHWYECKOHN HEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPrUuu

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYeCKOU
SHEPTrUM Tejla Ha IPUMeEpe
PaCTSKEHUS PE3UHOBOTO KTYyTa

KonTponbHas pabota mo teme
«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUs B MEXAHUKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeOpuu. bpOyHOBCKOE ABMKEHHUE.

Muddysus

06.11

11.11

13.11

18.11

20.11

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep IBUKEHUS U
B3aMMOJIEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

25.11




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostHaas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenscus

27.11

2.12

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

4.12

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUuun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIe 3aKOHBI

09.12

11.12

bubmuoreka [{OK
https://m.edsoo.ru/ff0c511e

28

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTHU
MEX]y TTapaMeTpaMu COCTOSTHUS
pa3pexKEHHOT0 Ta3a

16.12

29

30

W3onpoueccsl B M€aIbHOM ra3e U
uX rpaduueckoe npeacTaBieHue

BuyTpenHss sneprus
TEPMOJMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KommdecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

18.12

23.12

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tennonepenaun

25.12

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TEMIIOEMKOCTh BELIECTBA.
KonngecTBo TemoTs! mpu

30.12

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36




Terionepenaye. AnunadaTHbIN

nporecc

13 [TepBbIii 3aKOH TEPMOJIMHAMUKHU U 13.01 bubmmoreka [JOK
€ro NpUMEHEHUE K U30IPOLeccam https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B 15.01

34 npupoje. Bropoi 3akoH bubmorexa LIOK

PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJMHAMUKH

35 [Mpunuun nevictust u KIT 20.01 bubnuoreka [IOK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KI1J] 22.01

37 DKoJ0ru4ecKue npooIeMbl 27.01
TEIJIOPHEPTETUKU
O06001aroIni YPOK 29.01

P bubnuoreka [{OK
38 «Monexynsipaas pusuka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI)
KonrponbHas padora no reme 03.02
39 «MonexynspHas ¢puznka. OCHOBBI bubamorexa LOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI)

40 [TapooOpazoBanue 1 KOHIEHCAIHSI. 05.02 bubmmnoreka HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS 10.02

41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [TOK

AyRa. TACIH https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n 12.02
aMmopdHbie Tena. AHU30TPOIHS
P o P bubmuoreka [{OK
42 CBOMCTB KpHUcCTaIoB. JKujakue

Kkpuctayibl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[InaByieHnE U KpUCTATUIM3ALIMS. 17.02
43 YV nenbHas TENI0Ta IaBICHUS bubmmorexa LOK
A ' https://m.edsoo.ru/ff0c6708
CybOnumarust
19.02 bu6 € OK
44 YpaBHeHue TerIoBoro 6agaHca nosmorexa [
https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DIEKTPUUECKUN 24.02
bu6nmoreka [IOK
45 3apsii. JlBa BU1a 3JEKTPUYECKHUX
https://m.edsoo.ru/ff0c6bcc
3apsioB
ITpoBOAHUKH, IUDIIEKTPUKH U 26.02
P P bubnunoreka LIOK
46 MOJIYIIPOBOJIHUKH. 3aKOH
https://m.edsoo.ru/ffOc6bcc
COXpAaHEHUS JICKTPUUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH 03.03
. . bubnnorexa [IOK
47 Kynona. To4yeuHbIl I€KTpUUECKUI
https://m.edsoo.ru/ffOc6ce4
3apsj
Hanpssk€HHOCTB 2EKTPUYECKOTO 05.03
43 nosist. [IpuHIMn cynepnosunun bubmmnoreka HOK
ANEKTPUYECKUX MoJeH. JInann https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabora cun anexTpocTaTHuecKoro 10.03
49 nons. ITorennman. Pa3HocTs bubmmorexa LHOK
' . https://m.edsoo.ru/ff0c6£00
MMOTEHIINAJIOB
ITIpoBOAHUKHN U TUAIEKTPUKU B 12.03
50 3J'IpeKT OCTaTHYECKOM HOIJ)'IC bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
) 17.03 Bubmunorexa IHOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOrO KOHZIEHCATopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

19.03

24.03

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHMI NEelCTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOITUPOBAJIBLHOTO
amnmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMJIeHHE AJIEKTPOIPHUOOPOB

26.03

55

DIIEKTPUUECKHI TOK, YCIOBHS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akoH Oma jist
y4acTka 1uenu

31.03

56

[TocnenoBarenbHOE, TapauIeabHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3y4eHne cMenaHnHoro
COEZIMHEHUS Pe3UCTOPOB

0.5

07.04

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

09.04

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 171 OJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

14.04

bubnunotexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbIil ypok. KoHTpoabpHas
pabora no Teme "DnekTpoauHamMuKa"

16.04

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Bcepoccuiickast mpoBepovHast
pabora

O06o0maromuii ypok
«INeKTpoAUHAMUKA /
Bcepoccuiickas mpoBepouHas pabota

21.04

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

23.04

62

63

64

65

66

DNEKTPUUECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

[TomynpoBoIHUKH, UX COOCTBEHHAs
U IpUMeECHAs IIPOBOIUMOCTb.
CaoiicTBa p—n-mepexo/a.
[omynpoBoAHUKOBBIE TIPHOOPHI
DNEKTPUUECKU TOK B pPaCTBOPAX U
pacriuiaBax 3JeKTPOIHUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIHS.
DIEeKTPOIHN3

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENTbHBIN pa3psij.
Moanus. I1na3zma

DJIeKTpUIeCcKue MPUOOPHI U
YCTPOMCTBA U UX TIPAKTUUECKOEC
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

05.05

07.05

12.05

14.05

19.05

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

but6mmorekxa [IOK
https://m.edsoo.ru/ffO0c86fc




KontpomnbHas padora 1mo reme
«Onektpocraruka. [TocTosHHBIN

67 .
ANEKTpUYECKUi TOK. TOKH B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O600mIarommit

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

21.05

26.05

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffO0c8f6¢c




ID 3027400 10 b KJIACC Anna Cepreesna KoBajienko

KonuyectBo yacos DJIeKTPOHHbBIE
Ne ara undposBbie
Tema ypoka Kourposbubie IIpakruyeckue A p
n/n Bcero u3ydyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
®Pu3nka — HaykKa O IPUPOJIE. 02.09
4 PP bubnunorexa LIOK
1 HayuHnble MeTO1bI TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Posb 1 MecTo ¢uzuku B 04.09
) (hOopMUPOBAHUN COBPEMEHHOM | bubnnorexa [JOK
Hay4HOU KapTHUHBI MUDPA, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
Mexannueckoe IBHUKEHUE. 09.09
3 OTHOCHTEIBHOCTh MEXaHHUYECKOTO | bubnuoreka [{OK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMepHOE npsiMOIMHENHOE | 11.09 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSAMOIMHENHOE | 16.09 bubmmnoreka HOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue | 18.09 bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE. 23.09
. bubmuoreka [{OK
7 JIBM>KeHME MaTepuaabHOM TOYKH 10 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada




Kunernueckas sHeprus

[IpyuHIIMTT OTHOCUTEIBLHOCTH 25.09
8 lanunes. NuepuuanbHble CUCTEMBI bubmmorexa [JOK
' p HU https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun 30.09
. bu6nmoreka [IOK
9 Cynepno3uinuu cui. Bropoii 3akon
. https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepualbHOW TOUKU
10 Tperuii 3akoH HeroToHa 11 02.10 Bu6muotexa [JOK
MaTepUaJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO TsroTteHus. Cuia 07.10
bubmuoreka [IOK
11 TskecTu. IlepBasg kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec 09.10 bubnuoreka [IOK
Tena https://m.edsoo.ru/ffO0c3el8
Cuna tpenus. Koadpdunuent 14.10
13 TpeHus. Cuiia COnpoTUBIIEHUS MIPU bubmmoreka [JOK
JBHWKEHUU TeJa B )KUIKOCTH UIIN https://m.edsoo.ru/ffOc3f76
rase
[TocTynarenbHOE 1 BpamaresibHOE 16.10
14 JBUKEHHE a0COTIOTHO TBEPIOTO bubmmoteka IIOK
Tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecUs TBEPOTO TEIA
HNMnynbec MaTepuanbHOM TOUKH, 21.10
s CHCTEMbI MaTEPUATIbHBIX TOYECK. bubnuotexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUKEHUE
16 PaboTa 1 MOIITHOCTH CUJIBI. 23.10 bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOM SHEPTUH

[ToreHuunanbpHas SHEPTHUs.
[TorenuuanbHas S3HEPTUS YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbHas SHEprus Tena
BOJIN3M TOBEPXHOCTH 3EMITH

[ToreHunanbHbIC U
HEenoTeHUMabHble CUIIbl. CBs3b
paboThl HENOTEHIMATIBLHBIX CUJI C
M3MEHEHHUEM MEXaHWYECKOHN HEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPrUuu

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYeCKOU
SHEPTrUM Tejla Ha IPUMeEpe
PaCTSKEHUS PE3UHOBOTO KTYyTa

KonTponbHas pabota mo teme
«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUs B MEXAHUKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeOpuu. bpOyHOBCKOE ABMKEHHUE.

Muddysus

06.11

11.11

13.11

18.11

20.11

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep IBUKEHUS U
B3aMMOJIEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

25.11




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostHaas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenscus

27.11

2.12

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

4.12

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUuun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIe 3aKOHBI

09.12

11.12

bubmuoreka [{OK
https://m.edsoo.ru/ff0c511e

28

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTHU
MEX]y TTapaMeTpaMu COCTOSTHUS
pa3pexKEHHOT0 Ta3a

16.12

29

30

W3onpoueccsl B M€aIbHOM ra3e U
uX rpaduueckoe npeacTaBieHue

BuyTpenHss sneprus
TEPMOJMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KommdecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

18.12

23.12

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tennonepenaun

25.12

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TEMIIOEMKOCTh BELIECTBA.
KonngecTBo TemoTs! mpu

30.12

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36




Terionepenaye. AnunadaTHbIN

nporecc

13 [TepBbIii 3aKOH TEPMOJIMHAMUKHU U 13.01 bubmmoreka [JOK
€ro NpUMEHEHUE K U30IPOLeccam https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B 15.01

34 npupoje. Bropoi 3akoH bubmorexa LIOK

PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJMHAMUKH

35 [Mpunuun nevictust u KIT 20.01 bubnuoreka [IOK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KI1J] 22.01

37 DKoJ0ru4ecKue npooIeMbl 27.01
TEIJIOPHEPTETUKU
O06001aroIni YPOK 29.01

P bubnuoreka [{OK
38 «Monexynsipaas pusuka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI)
KonrponbHas padora no reme 03.02
39 «MonexynspHas ¢puznka. OCHOBBI bubamorexa LOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI)

40 [TapooOpazoBanue 1 KOHIEHCAIHSI. 05.02 bubmmnoreka HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS 10.02

41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [TOK

AyRa. TACIH https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n 12.02
aMmopdHbie Tena. AHU30TPOIHS
P o P bubmuoreka [{OK
42 CBOMCTB KpHUcCTaIoB. JKujakue

Kkpuctayibl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[InaByieHnE U KpUCTATUIM3ALIMS. 17.02
43 YV nenbHas TENI0Ta IaBICHUS bubmmorexa LOK
A ' https://m.edsoo.ru/ff0c6708
CybOnumarust
19.02 bu6 € OK
44 YpaBHeHue TerIoBoro 6agaHca nosmorexa [
https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alus TeJl. DIEKTPUUECKUN 24.02
bu6nmoreka [IOK
45 3apsii. JlBa BU1a 3JEKTPUYECKHUX
https://m.edsoo.ru/ff0c6bcc
3apsioB
ITpoBOAHUKH, IUDIIEKTPUKH U 26.02
P P bubnunoreka LIOK
46 MOJIYIIPOBOJIHUKH. 3aKOH
https://m.edsoo.ru/ffOc6bcc
COXpAaHEHUS JICKTPUUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH 03.03
. . bubnnorexa [IOK
47 Kynona. To4yeuHbIl I€KTpUUECKUI
https://m.edsoo.ru/ffOc6ce4
3apsj
Hanpssk€HHOCTB 2EKTPUYECKOTO 05.03
43 nosist. [IpuHIMn cynepnosunun bubmmnoreka HOK
ANEKTPUYECKUX MoJeH. JInann https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabora cun anexTpocTaTHuecKoro 10.03
49 nons. ITorennman. Pa3HocTs bubmmorexa LHOK
' . https://m.edsoo.ru/ff0c6£00
MMOTEHIINAJIOB
ITIpoBOAHUKHN U TUAIEKTPUKU B 12.03
50 3J'IpeKT OCTaTHYECKOM HOIJ)'IC bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
) 17.03 Bubmunorexa IHOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOrO KOHZIEHCATopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

19.03

24.03

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHMI NEelCTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOITUPOBAJIBLHOTO
amnmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMJIeHHE AJIEKTPOIPHUOOPOB

26.03

55

DIIEKTPUUECKHI TOK, YCIOBHS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akoH Oma jist
y4acTka 1uenu

31.03

56

[TocnenoBarenbHOE, TapauIeabHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3y4eHne cMenaHnHoro
COEZIMHEHUS Pe3UCTOPOB

0.5

07.04

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

09.04

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 171 OJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

14.04

bubnunotexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbIil ypok. KoHTpoabpHas
pabora no Teme "DnekTpoauHamMuKa"

16.04

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Bcepoccuiickast mpoBepovHast
pabora

O06o0maromuii ypok
«INeKTpoAUHAMUKA /
Bcepoccuiickas mpoBepouHas pabota

21.04

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

23.04

62

63

64

65

66

DNEKTPUUECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

[TomynpoBoIHUKH, UX COOCTBEHHAs
U IpUMeECHAs IIPOBOIUMOCTb.
CaoiicTBa p—n-mepexo/a.
[omynpoBoAHUKOBBIE TIPHOOPHI
DNEKTPUUECKU TOK B pPaCTBOPAX U
pacriuiaBax 3JeKTPOIHUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIHS.
DIEeKTPOIHN3

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENTbHBIN pa3psij.
Moanus. I1na3zma

DJIeKTpUIeCcKue MPUOOPHI U
YCTPOMCTBA U UX TIPAKTUUECKOEC
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

05.05

07.05

12.05

14.05

19.05

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

but6mmorekxa [IOK
https://m.edsoo.ru/ffO0c86fc




KontpomnbHas padora 1mo reme
«Onektpocraruka. [TocTosHHBIN

67 .
ANEKTpUYECKUi TOK. TOKH B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O600mIarommit

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

21.05

26.05

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffO0c8f6¢c




ID 3027400 11 A KJIACC Anna Cepreesna KoBajieHko

KoaunuyecTBO Yacon DJIeKTPOHHbIE
]
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fl[:;:ennﬂ :)Ig;bal;zizl:enbnme
padoThbI padoThI pecypenI
IlocTossHHBIC MAarHUTHI M UX 02.09

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bu6mmoreka [IOK
Bektop MarHUTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarsuTtHO€ 110J1€ IPOBOJHUKA C 04.09

) ToKOM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopnast pabora «3yuenue 09.09

3 MAarHUTHOTO ITOJISt KaTYIIKH C 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBMEe MarHUTHOTO IIOJIS Ha 11.09
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHast pabota | | bubnmnoreka [JOK
«Hccnenosanne necTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM)

JleficTBHEe MarHUTHOTO II0JIS Ha 16.09

5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmuorexa [IOK
Cwa Jlopenma. PaGota cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DNIeKTPOMAarHuTHasl MHYKIHUS. 1 18.09

IToTOoK BEKTOpa MarHUTHOM




10

uaaykiuu. 2J1C nHaykiuu. 3akoH
AJIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTtopHnas pabota
«Hccnenosanue sIBIeHUSA
3JICKTPOMArHUTHOW WHTYKITAW

NuaykTuBHOCTSB. fBIEHUE
camonHaykuuu. OJ1C
CaMOMHIYKIIUH. DHEeprHsl
MarHUTHOT'O MOJISL KATYIIKU C TOKOM.
OJEeKTPOMarHUTHOE T0JIe

TexHudeckue ycTpoucTBa U ux
INpUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTBHI,
JIIEKTPOJIBUTATEIb, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHUII,
WH]IyKIIMOHHASI [IeYb

Ob6o06maromuit ypok «MarautHoe

nosie. DJIEKTPOMarHuTHas
WHIYKIIHSD

23.09

25.09

30.09

02.10

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

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

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

11

KonTponbHas padora no teme
«MarsautHoe 1oie.
DNIEKTPOMarHuTHasE UHIYKIUS»

07.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUUECKHE
Kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHMil.
[IpeBpaienue sHepruu

09.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproa MajbIX KoJIeOaHHd rpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14.10

14

KonebatenbHbIl KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIOAHUS B HI€ATHHOM
K0JIeOATETbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

16.10

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

15

16

17

18

19

®opmyrna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BeiHyX1eHHbIE
MEXaHHUYECKUE KoJIeOaHMsl.
Pe3onanc. BeiHyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KoeOaHus

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
[IEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CUJIBI TOKA
Y HaIpsKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

21.10

23.10

06.11

11.11

13.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




20

21

22

3BOHKa, FeHepaTopa MepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa nucnonb3oBanus
JIEKTPOIHEPTHH B TOBCEAHEBHON
KU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JuiHa BONHEL. [lonepeynsie u
MIPOJIOJIbHBIE BOJTHBI

3Byk. CKopocTb 3ByKa. I poMKOCTB
3BykKa. Bricota Tona. TemOp 3ByKka

18.11

20.11

25.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0cca54

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

23

3JI€KTpOMaFHI/ITHI)I€ BOJIHBI, UX
cBoiicTBa U ckopocTk. [Ikama
SJICKTPOMArHMTHBIX BOJIH

27.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe)

24

25

26

HpI/IHHI/IHBI pa)lI/IOCBSI3I/I 158
TCIICBUICHUS. Pa3BI/ITI/Ie CpeI[CTB
cBs3u. Pagnonokamus

Konrponsnas padora «Konebanus u

BOJIHBD»

[IpamonuHEHOE pacIpOCTPaHEHNE
CBETa B OJHOPOJHOU Cpee.
ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

2.12

4.12

09.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI 11.12
bu6mmoreka [IOK
27 oTpaxeHus cera. [loctpoenue
N https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKajie
[Ipenomnenue cpeta. [TonHoe 16.12
)3 BHYTPEHHEE OTPAKCHUE. bubnunoreka [HOK
[IpenenbHbIN yroa NOIHOTO https://m.edsoo.ru/ffO0cd 76
BHYTPEHHETO OTPAXKEHUS
29 JlaGopaTtopHas paborta «3mepeHue 18.12 bubnuorexa [JOK
[OKa3aTeis IMPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxeHuii B 23.12
. bubnuorexa [JOK
30 nuH3e. Dopmysia TOHKOM JIMH3BI.
https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabota 25.12
31 «HMccnenoBanue cBOMCTB
M300paKCHUM B JIMH3AX)
Hucnepcus cera. CioxXHbIA COCTaB 30.12
3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmronenue aucnepcuu
CBETa»
3 Nntepdepenuus ceta. Audpaxius 13.01 bubnnoreka [JOK
cBeta. [Iudpaknuonnas pemérka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. 15.01 bubnnorexka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudbOpsI U yCTPOHCTBA 20.01
35 1 yCIIOBUS UX O€30IaCHOTO
MIPUMEHEHUS
36 I'panuLbl MpUMEHUMOCTH 22.01 bubnuorexa [IOK

KJIaCCUYECKON MEXaHUKH.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTH 27.01
bubmuorexa [JOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILECHUE JITTHHBI
OHeprus U UMIYJIbC 29.01
18 pensTUBUCTCKON yacThlbl. CBs3b bubmumorexa [IOK
MAaccChl C SHEPrUel U UMIYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponsnas padora «OnrTuka. 03.02
. bubnuorexa [JOK
39 OcHOBBI cielMaIbHOM Teopun
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»
40 ®otonbl. Dopmyina [1nanka. 05.02 bubnnoreka [JOK
DHeprus ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHUE 10.02 BuG OK
41 doroaddexra. OnpiTer A. T nommoreka L
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddekTa. YpaBHEHUE 12.02
. N bubnuoteka [JOK
42 OiHmreitHa 1 porodddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» gorosdppexra
Jasnenue cBera. OnwiTe [1. H. 17.02
. bubnuoteka [JOK
43 JlebeneBa. XuMHYECKOE NEHCTBHUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHn4eckue ycTpoicTea u 19.02
44 MPAKTHYECKOE MPUMEHEHHE!

dboTornemMeHT, GOTOATIHK,
COJIHEUHas1 OaTapest, CBETOIUO/




45 Pemenue 3amay 1mo reme «II€MEHTHI 24.02 bu6mmoreka [IOK
KBaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE 26.02
bubmuorexa [JOK
46 Peszepdopna no paccesuuro o-
https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas moaens aroma
47 Mocrynarsr Bopa 03.03 bubnmoreka [JOK
https://m.edsoo.ru/ff0dOafa
Wznyyenne u noriomnienne GOTOHOB 05.03
43 IIpU [IEPEXO0JE aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHS 3HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnHoBeIe cBOMcTBa yacTull. BosiHbI 10.03
49 ne bpoits. Kopniyckynsipao- bubnuorexa [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIy4CHHE
OTKpBITHE PATUOAKTUBHOCTH. 12.03
50 OmneiTet Pesepdopaa mo bubnuotexa [JOK
OIIPEEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma- 17.03
51 u3iydeHus. Biausaue
pPaauoOaKTUBHOCTU HA KUBBIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA. 19.03
57 N3otomnbl. Anbda-pacma. bubmuorexa [JOK
DIIeKTPOHHBIN ¥ MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uziyyeHue
53 DHeprus CBSI3U HYKIOHOB B SIIpE. 24.03 bubnmoreka [JOK

S nepHble peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
OHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaONII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
gactul. Kpyrisii cron
«DyHITaMEHTAJIbHBIE
B3auMoaencTeus. EAMHCTBO
(bu3nYECKOI KapTUHBI MUPa»

26.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMHH. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHas cuctemMa

31.03

56

57

58

Comrne. ConHeyHas akTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/bI TTIaBHOU
NOCJIE0BATENbHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTaBICHUSI O IPOUCXOXKJICHUU U
sposronuu CoJiHIa U 3BE3 ]

Mieunsiii [1yte — Hama I'anakruka.
[Tonoxenne n nBmxenne CosHua B
INamaktuke. 'anaktukn. Y€pHpie
JBIPBI B IAPAX TATAKTHK

07.04

09.04

14.04




59

60

61

Bcenennas. Pa3beranue rajakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienubie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora « DI1eMeHThI
ACTPOHOMHH U acTPOPUIUKI)

16.04

21.04

23.04

62

O6o6mmaromuii ypox. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

05.05

63

O06o6marmuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

07.05

64

O6o06maromuii ypok. Posb
¢buznyeckoit Teopuu B
(bopMUPOBAHNUHU MTPENICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

12.05

65

O6o6maromuit ypok. Mecto
(bu3nUeCKOit KapTHHBI MUpPA B
001IeM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

14.05

66

PesepBHBIi ypok. MarautHoe 1oste.
ONeKTpOMarHuTHAsE MHIYKIIUS

19.05




PezepBHblii ypok. Ontuka. OCHOBBI
67 CHenualIbHOM Teopun
OTHOCUTEJIBHOCTH

Pesepnbiii ypok. KBantoBas usuka.

68 DJIEeMEHTHI aCTPOHOMUH U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

21.05

26.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784




ID 3027400 11 b KJIACC Anna Cepreesna KoBajieHko

KoaunuyecTBO Yacon DJIeKTPOHHbIE
[
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fl[:;:ennﬂ :)Ig;bal;zizl:enbnme
padoThbI padoThI pecypenI
IIocTossHHBIC MAarHUTHI M UX 02.09

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bu6mmoreka [IOK
Bektop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarsuTtHO€ 110J1€ IPOBOJHUKA C 04.09

) ToKOM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtophast pabora «3yuenue 09.09

3 MAarHUTHOTO ITOJISt KaTYIIKH C 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBMEe MarHUTHOTO II0JIS Ha 11.09
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHast pabota | | bubnmnoreka [JOK
«Hccnenosanne necTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM
JleficTBHEe MarHUTHOTO II0JIS Ha 16.09

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubmuorexa [IOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia

6 DIIeKTPOMAarHuTHasl MHYKIHUS. 1 18.09

IToTOK BEKTOpa MarHUTHOM




10

uaaykiuu. 2J1C nHaykiuu. 3akoH
AJIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTtopHnas pabota
«Hccnenosanue sBIeHUSA
3JICKTPOMArHUTHOW WHTYKITAW

NuaykTuBHOCTSB. fBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIIUH. DHEeprHsl
MarHUTHOT'O TOJISI KATYIIKU C TOKOM.
DJEeKTPOMarHUTHOE T0JIe

TexHu4eckue ycTpoucTBa U ux
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTBHI,
JJIEKTPOJIBUTATEIb, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHUII,
WH]IyKIIMOHHASI [IeYb

Ob6o6maromuit ypok «MarautHoe

nosie. DJIEKTPOMarHuTHas
WHIYKIIHSD

23.09

25.09

30.09

02.10

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

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

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

11

KonTponbHas pabora no teme
«MarsautHoe 1oie.
DNIEKTPOMAarHuTHasE UHIYKIUS»

07.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUUECKHE
Kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHMil.
[IpeBpaienue sHepruu

09.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproa MajbIX KoJIeOaHHA rpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14.10

14

KonebarenbHbll KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HJI€ATHHOM
K0JIeOAaTETbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

16.10

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

15

16

17

18

19

®opmyrna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BeiHyX1eHHbIE
MEXaHMYECKUE KoJIeOaHMsl.
Pe3onanc. BeiHyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KOeOaHus

ITepemenHsbIil Tok. CHHYCOMIAIBHBII
[IEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CUJIBI TOKA
Y HaIPSOKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

21.10

23.10

06.11

11.11

13.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




20

21

22

3BOHKa, FeHepaTopa MepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IECKTPOIHEPTUH.
Kynbrypa nucnonb3oBanus
JIEKTPOIHEPTHH B TOBCEAHEBHON
KU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JuiHa BONHEL. [lonepeynsie u
MIPOJI0JIbHBIE BOJTHBI

3Byk. CKkopocTh 3ByKa. ' poMKOCTB
3ByKa. Bricota Tona. TemOp 3ByKka

18.11

20.11

25.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0cca54

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

23

3JI€KTpOMaFHI/ITHI)I€ BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
SJICKTPOMArHMTHBIX BOJIH

27.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe)

24

25

26

HpI/IHHI/IHBI pa)lI/IOCBSI3I/I H
TCIICBUACHUS. Pa3BI/ITI/Ie CpeI[CTB
cBa3u. Paguonokanus

Konrtponsnas padora «Konebanus u

BOJIHBD»

[IpamonuHEHOE pacIpOCTpaHEHNE
CBETa B OJHOPOJHOU Cpee.
ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

2.12

4.12

09.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI 11.12
bu6mmoreka [IOK
27 oTpaxkeHus ceera. [loctpoenue
N https://m.edsoo.ru/ff0cd4e0
n300pakeHMI B TUIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe 16.12
)3 BHYTPEHHEE OTPAKCHUE. bubnunoreka [HOK
[IpenenbHbIN yroa NOJHOTO https://m.edsoo.ru/ffO0cd 76
BHYTPEHHETO OTPAXKEHUS
29 JlaGopaTtopHas paborta «3mepeHue 18.12 bubnuorexa [JOK
[OKa3aTesis IMPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenne nzodpaxeHuii B 23.12
. bubnuorexa [JOK
30 nuH3e. Dopmysia TOHKOM JIMH3BI.
https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHast pabota 25.12
31 «HccnenoBanue cBOMCTB
M300paKCHUM B JIMH3AX)
Hucnepcus cera. CioxXHbIA COCTaB 30.12
3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmronenue aucnepcuu
CBETa»
3 Nntepdepenuus ceeta. Audpaxius 13.01 bubnnoreka [JOK
cBeta. [Judpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. 15.01 bubnnorexka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudbOpsl U yCTPOHCTBA 20.01
35 1 yCIIOBUS UX O€301acHOTO
MIPUMEHEHUS
36 I'panuLbl MpUMEHMMOCTH 22.01 bubnuorexa [IOK

KJIaCCUYECKON MEXaHUKH.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTH 27.01
bubmuorexa [JOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpPAILECHUE JITTHHBI
OHeprus U UMIYJIbC 29.01

18 pensTUBUCTCKON yacThlbl. CBs3b bubmumorexa [IOK
MAacChl C SHEPrUel U UMIYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponsHas padora «OnrTuka. 03.02

. bubnuorexa [JOK
39 OcHOBBI cielMaIbHOM Teopun
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonbl. Dopmyina [1nanka. 05.02 bubnnoreka [JOK
DHeprus ¥ UMIyJIsC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHKUE 10.02 BuG OK

41 doroaddexra. OnpiTer A. T nommoreka L

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpdekTa. YpaBHEHUE 12.02
. N bubnuoteka [JOK
42 OiHmreitHa 1 porodddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» gorosdppexra
Jasnenue cBera. OnwiTe I1. H. 17.02
. bubnuoteka [JOK
43 JlebeneBa. XuMHYECKOE NEHCTBHUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTea u 19.02
44 MPAKTHYECKOE MPUMEHEHHE!

dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




45 Pemenue 3amay 1mo reme «II€MEHTHI 24.02 bu6mmoreka [IOK
KBaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE 26.02
bubmuorexa [JOK
46 Peszepdopna no paccesauro o-
https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas monens aroma
47 Mocrynarer Bopa 03.03 bubnmoreka [JOK
https://m.edsoo.ru/ff0dOafa
Wznyyenne u noriomnienne GOTOHOB 05.03
43 IIpU [IEPEXO0JE aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHS 3HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBbIE cBOMCTBa yacTull. BoJiHbI 10.03
49 ne bpoits. Kopryckynsipao- bubnuorexa [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIy4CHHE
OTKpBITHE PATUOAKTUBHOCTH. 12.03
50 OmneiTet Pesepdopaa mo bubnuotexa [JOK
OIIPEEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma- 17.03
51 u3iydeHus. Biousaue
PaaTuoOaKTUBHOCTU Ha KUBBIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA. 19.03
57 N3otomnbl. Anbda-pacma. bubmuorexa [JOK
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uzinyyeHue
53 DHeprus CBSI3U HYKIOHOB B SIIpe. 24.03 bubnmoreka [JOK

S nepubie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PEruCTpaluy 3JIEMEHTAPHBIX

gactul. Kpyrisii cron 1
«DyHITaMEHTAJIbHbIE

B3auMoaencTeusa. EAMHCTBO

(bu3NYECKOI KapTUHBI MUPa»

26.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMHH. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHas cuctemMa

31.03

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIEI0BATENbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMEeHHbIE
MPEJICTABICHUSI O IPOUCXOXKICHUU U
sposronuu CoJiHIA U 3BE3 ]

Mieunsiii [1yte — Hama I'anakTuka.
[Tonoxenue n nBmxenne CosHua B
INamaktuke. 'anaktukn. Y€pHbie
JBIPBI B IAPAX TATAKTHK

07.04

09.04

14.04




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenrenubie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora « DI1eMeHThI
ACTPOHOMHH U acTPOPUIUKI)

16.04

21.04

23.04

62

O6o6mmarmuii ypox. Pois ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

05.05

63

O06o6marmuii ypok. Pons 1 Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

07.05

64

O6o06matomuii ypok. Poib
¢buznueckoit Teopun B
(bopMUPOBAHNUHU MIPEJICTABICHUN O
¢buznyecKkoil kKapTuHe MUpa

12.05

65

Ob6o6maromuit ypok. Mecto
(Gu3rYecKOit KapTUHBI MUPA B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

14.05

66

PesepBHBIi ypok. MarautHoe 1oste.
ONeKTpOMarHuTHAsI MHIYKITUS

19.05




PesepBHblii ypok. Ontuka. OCHOBBI
67 CHeualIbHOM Teopun
OTHOCUTEJIBHOCTH

Pesepnbiii ypok. KBantoBas ¢usuka.

68 DJIEeMEHTHI aCTPOHOMUH U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

21.05

26.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JlemoHCTpUpOBaTH, Ha NpUMeEpax pojidb U MecTo (GU3UKU B
10.1 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOMN NEATEIIBHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaabHas TOYKA, WHEPIHAIbHAS CHCTEMa OTCYETa, aOCOOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TeJN, TOYCUHBIA JJICKTPUUECKUU 3apsifi — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIleCTBA M DJJIEKTPOJAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHUE, CBOOOAHOE MaJieHue
TeJ, IBWKEHUE IO OKPYKHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
103 nuhdys3us, OpOyHOBCKOE [IBH)KEHHME, CTPOEHHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEéMa TeJl NpU HarpeBaHUU
(oxJaXk/1IeHnH), TEIUIOBOE paBHOBECHE, MCHApeHue, KOHJIEHCallus,

IJIaBJI€HUE, KpUCTA/UIM3AIMs, KHUIIEHHe, BJIaXKHOCTh BO3/yXa,

MOBBIIICHUE JaBJICHMS] Tra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBsA3b MEXIy [apaMeTpaMu COCTOSIHHMA Tras3a B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHUYECKOE JBI)KEHUE, HCHONb3ys (U3NYECKHe
BEJIMYUHBI: KOOPJIMHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJIbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIIHOCTh, TPU ONHUCAHWU TPABHIHLHO TPAKTOBaTh (PUINYCCKUI
CMBICTT HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS W EIUHMIIbI,

HaXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PM3UYECKYIO BETHUHUHY

C ApYI'MH BCIUYNHAMUA




10.5

OnuceiBaTh HM3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUECKHUE BEJIWUYHMHBI: JaBJICHHE Trasa,
TEeMIeparypa, CpeAHss KUHETHYEeCKas OSHEPrus XaOTHYECKOTO
JIBIOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIHYNH, UX O0O03HAYCHUS M CAMHUIIBI, HAXOIUTh
GOopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BEIUYHHY C

APpYyTUMH BCIIMYMHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEIIMYUHBL:  DJJICKTPUYECKUU  3apsl,  DJIEKTPUYECKOEe  IIOJeE,
HaIpPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAaKTOBATH ¢usznyeckuii  CMbICI
UCMOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHATM3UPOBaTh (PU3UYECKUE TIPOLECChl W SBJICHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axonbI HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIMHA CUIL, IIPUHIIUIL
paBHOIIpaBUsA HMHEPLUHMAIBHBIX CUCTEM OTCYETA; MOJIECKYJISPHO-
KMHETUYECKYI0 TEOPUIO0 CTPOCHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeIHEW KMHETHYECKOW SHEpPruM TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOIIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHs DJIEKTpPUYECKOro 3apsijaa, 3akoH KysoHa; mpu 3Tom
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe

BbIpaXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TPHUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBITIOMHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKHX SBICHUIN
" IpoHecCoOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu 3TOM (GOPMYITUPOBATH MPOOIEMY (3a/1a4y) B TUIIOTE3Y YICOHOTO
OKCIIEpUMEHTa, CcOOMpaTh  YCTAaHOBKY W3  NPEIIOKEHHOTO

000py10BaHUs, MPOBOAMTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBIATh OpPSAMbIE W KOCBEHHBIE H3MEpEHHs (DU3NYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCITIOJBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA; IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

10.13

10.14

CobOmrogate mpaBuiaa 0e€30mMacHOrO Tpyda TMPH  MPOBEICHHU
UCCIEOBAaHUN B paMKax Y4eOHOro »JKCIEPHUMEHTa, Y4eOHO-
UCCIIEIOBATEIbCKOIM U MPOEKTHOM JESTEIFHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1TA00OPaTOPHOTO 000PYIOBAHUS

Pematp pacu€THble 3a1a4u ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIENbIO,
UCTIONB3Ysl (PM3WUECKHE 3aKOHBI W MPHHIIMITBE; HA OCHOBE aHAJIM3a
YCIIOBUSL 3aJauyd  BBIOMPATh (PU3UYCCKYID MOJICIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
MPOBOJIUTH PAaCUYEThl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3HaYeHUS PU3NYECKON BETUUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTHBOPEUYUBYIO LIETIOYKY PACCYKIAEHUMN C OIIOPOM HA U3YUECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOWCKA, CTPYKTYpHUpPOBaHMS,
UHTEpIpeTallii U MPeICTaBICHUsS yu4eOHOM M Hay4HO-TIOMYJISIpHOU
MH(pOpMaLIKH, MTOJYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU

aHAIM3UPOBATH MOJIy4YaeMyto HH(OpMaIIHIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMH YCTPONCTBAMH, JIsi COXpaHEHHs
310pOBbsI M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEJICHHUS B

OKpY’KaIoIIeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHUEM PA3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYMNIbI, palMOHAIBHO  PACHpenesTh

0053aHHOCTU U IIaHUPOBATL ACATCIBHOCTL B HCCTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHMBATHL BKJIAJ KaXKAOIr0 U3 YYaCTHUKOB

IPYNIBI B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJjbTara

11.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTOo (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIBHOCTH

JOJIEH, LIEJT0CTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siAepHast MOJIEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/ISI/I‘ICCKI/IX 3aJa4

PacrioznaBath u3nveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM W  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasi TMPOBOAMMOCT, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHS, JEHCTBHE MAarHUTHOTO TIOJNSI Ha
MPOBOAHUK C TOKOM M JIBIXKYIIMHCS 3apsifl, SJIEKTPOMAarHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JHCIepcus cBeTa, poToanekTpuueckuit addexr
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHHE JIHMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

114

OnuceiBaTh W3y4YCHHBIE CBOWMCTBA BeIIECTBAa (DJIIEKTPHUYECKHE,
MarHUTHBIE, ONITHYECKHUE, JIEKTPUUECKYIO IPOBOJAUMOCTD Pa3IUYHBIX
Cpel) © DIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢u3MYEeCKue BENMYMHBL JJIGKTPHUUECKUH  3apsij, Cuila TOKa,
ANEKTPUYECKOE  HAIpPsDKEHUE, DJIEKTPUYECKOe COMPOTHBIICHUE,
pasHocth noreHuanos, J/IC, pabota Toka, HHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHna, WHAYKTUBHOCTH KaTYIIKH,
SHEPrus AJEKTPUYECKOI0 U MArHUTHOTO MOJIEH, NEPUOA M 4YacToTa
KoJieOaHu# B KOJIeOaTEIIbHOM KOHTYPE, 3apsij U CHJIa TOKa B IIPOIIecce

TFapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KoJjeOaHWH,  (oKycHoe




11.5

pacCToOAHNUC U ONTHUYCCKAsA CHUJia JIMH3bI, IIPpHU OIMMMCAHUU ITPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YECMBIX BCJIMYUH, HX
0003HayYeHUsT U CAWHUIBI; YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBarOIInue

JaHHYIO0 (PU3UYECKYIO BETUYUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  M3YyYEHHBIE KBAaHTOBBIC SBICHUS M IIPOLECCHI,
UCIOJB3Ys (pU3MUecKHe BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHOJI II0Jypaciajia, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONMCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKHH CMBICA  HCIOJIb3YEMBIX
BEJIMYMH, MX O0O3HAuYeHUs M EIUHUIBI; YyKa3blBaThb (OpPMYIIHI,
CBS3BIBAIOIINE JAaHHYIO (U3WUECKYI0 BEIMYMHY C JAPYTUMH

BEIWMYHMHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TIPOLECCHl M SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
I0CJIEIOBATEIBHOTO M IapajuIeIbHOIO COEAMHEHUS IPOBOJHHUKOB,
3akoH [0y — JIeHna, 3aKOH 3J1€KTPOMArHUTHON MHIAYKIWH, 3aKOH
IPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroadexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITYJIbCa, 3aKOH COXPAaHEHHs JIIEKTPUYECKOro 3apsaa, 3aKOH
COXpPAaHEHUs MaccoBOrO0 4Hcaa, MNocTynaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pachajga; MpH JTOM pPAa3INyYaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 06J1aCTH) TPUMEHUMOCTH

Onpenendarb HampaBleHUE BEKTOpa WHAYKIUMU MAarHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JIMH30M

11.9

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BAaHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX M3MEPEHMUIL;
npu 3ToM (HOpMYIHPOBATh MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTrO
HKCIEpUMEHTa, coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO

000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI

11.10

OcyuiecTBiITh TNpsIMbIE U KOCBEHHBIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUsS U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM

IPSAMBIX HM3MEPEHUH; IPU OTOM KOHCTPYHUPOBATh YCTAHOBKY,




(bUKCHPOBATh PE3YNBTATHI TMOTYYCHHOW 3aBUCHMOCTH (DU3UUYECKUX
BEJIMYMH B BHJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

HcciIca0BaHusA

11.12

11.13

CobOmoaTe mpaBuia 0€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-
UCCIIeI0BATEIILCKOW U TPOSKTHOM IEATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOpHOTO 000pYyI0BaHUS

Pemate pacu€THble 3aa4M ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘IeCKI/IC 3aKOHbI W IMPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Jaud  BbIOMpaTh (U3UYECKYI0 MOJIeNb, BBLIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLCHUBATH PCAJIbHOCTH IIOJIYYCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUHN C OMTOPOM HA M3yUYECHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonb3oBaTe MpHU pelleHHMH Y4YeOHBIX 3a/7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU ISl TMOUCKA, CTPYKTYpHUpPOBaHMA,
MHTEPIIPETAllMd U TPEJCTABICHUS y4eOHOW M HAy4YHO-NOMYJISIPHOMN
MH(pOpMaLKH, MTOJYYEHHON U3 pPa3InYHbIX UCTOUYHUKOB; KPUTUUECKHU

AHAJIN3UPOBATH MMOJIYYaCMYHO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPHI BKIIAZAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OOecTiedueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KaroIlen cpene

PabGotaTh B rpyImme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpYIIbl, PalMOHAIBHO  paclpeAcssITh
0053aHHOCTM M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHJApTHBIX
CUTyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO0 W3 yYaCTHUKOB

IPYIIIBI B PEIICHNE pacCMaTpUBaeMOi MPOoOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHU A

1.1

1.2

®usuka — Hayka o mnpupone. Hayunbie
METO/1bl I03HAHUS OKpY Karoliero Mupa. Poib
JKCIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopenupoBanue (QU3NYECKUX SBICHUN U
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
®dusznyeckue 3aKOHbl W Teopuu. ['paHUIIbI
MPUMEHUMOCTH (GU3MYECKUX  3aKOHOB.
[Ipuamun  coorserctBust. Pone u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOMN
HAay4YHOM KapTHUHBI MHUpPA, B MPAKTHUYECKOUN

NEeITEILHOCTH JII0ICH

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

##HPari#KMMHEMATHUKA

MexaHnu4deckoe JABHKCHUC.
OTHOCHUTENHLHOCTD MEXaHHUYCCKOTO

nBukeHus. CucreMa orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeaHss CKOPOCTD,
MTHOBEHHAss  CKOPOCTb) W  YCKOpEHHe
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE U PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBH>KCHUE. I'padpuxn
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, yTH " NepeMEIICHUS

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




514 CBoOoHOe mageHue. Y CKopeHue
o CBOOOIHOTO MaIcCHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEpPUAJIbHOM  TOYKH IO
2.1.5 OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
2.1.6 JBUKEHHE CHaps/IOB, LIEMHbIE M pPEMEHHbBIE
nepegadu
IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHON  ckopoctH.  VccnepoBanue
COOTHOUIEHUS MEXIY My TSMU,
MIPONUJICHHBIMU TEJIOM 32 IOCJIE0BATEIbHbIC
517 paBHbIE  IMPOMEXYTKH  BPEMEHU  IpU
o PaBHOYCKOPEHHOM JBI)KEHHUU C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydyenue
JIBUKEHMS] IIapUKa B BA3KOM JKHUIKOCTH.
W3ydenue nBHXKEHHS Tena, OpPOLIEHHOTO

TOPHU30HTAJIBLHO

#i#HPari#H## IMHAMUKA

IIpyanun  otHocurenbHOcTH  ['amumies.
221 IIepBeii 3axkoH HeroTona. MHepunanbHble

CHUCTEMBI OTCUETA

) Macca tena. Cuna. IlpuHnun cynepno3uuuun
o CHII

29 Bropoii 3akon HeroToHa 111 MaTepuaibHON

513 TOYKH B WHEPIHUATBHON cHUCTEME OTcuéra
(UCO). Tpernit 3axkon HeroToHa mis

MaTepuaabHbIX TOUYEK
3akoH  BceMupHoro Tarorenus. Cuia

224 TsokecTu. IlepBasi kocMuuecKkas CKOPOCTb.

Bec tena

2.2.5 Cwuita ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJILKCHUSI W CHJIA TPEHHS  IIOKOSL.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHUC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIBHO OCHU BpaH_IeHI/ISI.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa B ICO

229

2.2.10

TexHuueckue yCTpPOMCTBA: MOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuyeckue padoTel. M3yueHne ABHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBMEM HecKobKux cuil. MccnenoBanue
3aBHCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B JedopMUPYEMOIl NpYyXKUHE U PE3UHOBOM
oOpasue, OT BEIUYMHBI HX JAedopMaruu.
HccnenoBanue yCIIOBUM paBHOBECHS

TBépI[Ol"O T€JI1a, UMCIOIIECTO OCh BpalllCHUSA

#HH#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUaJbHBIX TodeK. MMmynbc cuibl u
N3MEHEHHE UMITYJIbCA Tella
53 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTuBHOE IBIKEHNE
233 PaGora cubl
234 MomHOCTb CHIIBI
535 Kunernueckas  sHepruss  MaTepuaibHOU
o TOUKH. TeopeMa 0 KHHETUYECKON SHEPTUN
[TorenunaneHas sHeprus. IloTeHnmanbHas
036 SHEprus yIpyro neGpopMHUPOBaHHON

npyxuHbl. [loTeHuuanbHast sSHeprus Tena

BOJIM3M OBEPXHOCTH 3eMIIN




HOTGHI_[I/IEUIBHBIG N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHUOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKkoH COXpPaHECHMS
MEXaHUYECKON YHEPTrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

3.9 TexHu4eckue yCTpONCTBA: IBUKCHHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktuueckue paboTel. HM3ydeHue cBsA3M

5310 CKOpOCTEHl TeJl TpU HEYNpyroM yzape.

HccnenoBanue cBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYECKOM OHCPIUu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
##H#Par####OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHbBIE ~ TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOpUH. BpoyHoBckoe
neuxenne. uddysusa. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUs] Ta30B, KUJIKOCTEH U
TBEPABIX Ten U OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.1.3

3.1.4

Macca wmonekyn. KoimuecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Llenscus

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON JHEpPruu TEILIOBOI'O
IBKeHUs vactull rasa. Illkxana temneparyp

KennBuna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




3.1.8

I"a3oBbIe 3aK0HBI. 301pOLIECCHI B HICAITBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BeIlleCTBa!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[Ipaktuueckue padotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. HcciienoBanue
3aBUCHUMOCTH MEXIy napaMeTpamu

COCTOSIHUA pa3pCiKECHHOIO ra3a

32

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHU S

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

324

Buasl Temmonepenayn: TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3nydeHue. TemmoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLIOIICpEaavuc

IIepsbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEPBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus padboThl ra3a

325

TennoBsle MamuHbl. [IpuHIMDEL nelicTBUSA
TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu
B TeioBbiX MammHax. Koadduument
nonesHoro geiictBus  (mamee —  KIIM)

terioBoid MamnHel. [{uki Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  aBHUraTenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBO

XOJIOAWJIBHHUK, KOHIUITUOHED




33

4.1

3.2.8

[IpakTueckue paboTHL. Nsmepenue

YACIBHOU TEMJI0EMKOCTH

#H#H#Par###AI'PEI’ATHBIE COCTOSHIMA BEHIECBA. ®A30BbLIE

I[NEPEXO/bI

3.3.1

332

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenuwe. YjaenbHas TeruioTa
mapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS M OTHOCHUTENbHAS BIAXKHOCTH

BO31yxa. HaceleHnslii nmap

3.33

Teépmoe  Temo.  Kpucrammueckue U
amop¢Hble Tena. AHHU3OTPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

CoBpemeHHbIE MaTeprallbl

3.3.4

335

3.3.6

[InaBnenve u KpuctauMzanus. Y elbHas
TerioTa riasiaeHus. CyOnumarus
VYpaBHeHHe TeII0BOro 6anxaHca
TexHnyeckue yCTpONCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJOTUU
MIOJIy4E€HHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIO0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’JKHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA
###HPar#t##OJIEKTPOCTATUKA

4.1.1

4.1.2

OnexkTpu3anus TeNl. OJEKTPUUYECKUI 3apsi.
JIBa Bu/1a 2JEKTPUUECKUX 3apsII0B
[IpoBoaHMKY, JTUDIIEKTPUKU U

MTOJTYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

4.1.4

Bzaumopeiictue 3apsanoB. 3akoH Kynona

4.1.5

Onekrpuueckoe  mnose.  Hampsok€HHOCTB

ANEKTPUYECKOTO TOJIS. [punHtmn




4.2

4.1.6

cynepno3uiuu. JluHuM  HANPsKEHHOCTH
3JEKTPUUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

HpOBO,IIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaH

IIPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DNEeKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOopa.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa

4.1.9

TexHnueckue yCTpOWCTBA:  3JIEKTPOCKOIL,
ANIEKTPOMETP, IJIEKTPOCTATHYECKasi 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. Hsmepenue

3J'I€KTpOéMKOCTI/I KOHACHCATOpa

HHPar#HTIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX
VYcnoBus  CymIeCTBOBaHUS  MOCTOSIHHOTO
4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKHM TOKA.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
123 DIJIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE
o COIIPOTHBIICHHUE BEIIECTBA
124 [locnenosarenbHOE, napajuiesbHoe,
o CMEIIaHHOE COEANHEHNE TPOBOAHHUKOB
Pabota snexkTpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuna (manee — JJC) u
427 BHYTPEHHEE  COIPOTUBJIEHHE HCTOYHUKA

Toka. 3akoH OMa Il TIOJIHOM (3aMKHYTOM)

BHGKTpH‘{eCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHUC




4.2.8

4.2.9

DNEeKTpOHHAsE  MPOBOAMMOCTb  TBEPABIX
METaJUIOB.  3aBHCHUMOCTb  COIPOTHUBIICHUS
METaJUIOB oT TEMIEPaTYPBI.

CBepXnpoBOJIUMOCTb

DJIeKTpUYECKUH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaHuKH. CobcTBeHHas u
MpUMecHast MIPOBOJMMOCTH
M0JIyIpOBOAHUKOB. CBOMCTBA p-n Mepexoa.

[TonynpoBoAHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCCoLaIus.

DIeKTponn3

DNEeKTPUUIECKUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. PaznudHbie THUITBI CAMOCTOATETEHOTO

paspsaa. Monnus. [1nasma

TexHuyeckue  yCTpoiicTBa:  aMIIepMeTp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpEBaTEIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/II(OBHﬁ Au0a, ralJbBaHUKa

[IpaxkTrueckue paboThI. N3yuenue
CMEIIaHHOTO COEANHEHHSI PE3UCTOPOB.

N3smepenne DJIC uCTOYHMKA TOKa M €ro
BHYTpEHHero conpotusienusa. HaGmronenue

QJICKTPOJIMU3a

11 KJIACC

Kon Koanposepsiemoro
pasaena 3JIeMeHTAa

IIpoBepsieMble YJ1eMEHTHI COAePKAHUSA

4

OJIEKTPOJMMHAMUKA




4.3

#HH#HParH#M AT HUTHOE I[1O0JIE. ODJIEKTPOMAITI'HUTHAA

4.3.1

UHAYKINA
ITocTtosHnble MarHuTel. B3aumopaeiicTBre

IIOCTOSAHHBIX MarHuToB

432

MaruuTtHoe 10n€. BekTop MarHUTHOMN
nHaykuud.  IlpuHnun — cynepno3uuuu.
JIuaum MarmuTHOM MHAYKUuU. KapruHa
JUHUM  MarHUTHOM  HWHIYKIUU  TIOJIS

IIOCTOSIHHBIX MarHuToB

433

434

MarHuTHOE TOJie TPOBOJHUKA C TOKOM.
Kapruna nuHM 10N JUIMHHOTO MPSIMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJIHUKA, KATYIIKU C TOKOM. ONBIT
Opcrena. B3aumojeiicTBiue nNpoBOIHUKOB

C TOKOM

Cuna Amnepa, e€ MO1yJIb U HallpaBJIEHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, €€ wMomynb |
HampaBjieHue. JIBuKeHue 3apsyKEHHON
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
PaGora cunbl Jlopenia

SIBneHune ANeKTPOMArHUTHON UHAYKIIUU
[ToTok BekTOpa MarHUTHON MHAYKIIMHU
SOJIC WH]TyKIIHH. 3akoH

3JIEKTPOMAarHUTHOW MHAyKInn Papanest

4.3.9

BuxpeBoe snekrpuueckoe mnoae. IJC
WHIYKIUY B TPOBOJHUKE, ABMXKYLIEMCS
MIOCTYIIATEIBHO B OJTHOPOJIHOM

MAargiuTHOM II0JIE

4.3.10

[IpaBuio Jlenna

4.3.11

NHIyKTHBHOCTS. SABnenue

camounaykiuu. 3/1C camouHIyKunu

4.3.12

9H€pFI/ISI MAariuMTHOr0O ImOJIA KaTyllKu C

TOKOM

4.3.13

DIEKTPOMArHUTHOE TI0JIE




TexHudeckue yCTpPOMCTBA: IIOCTOSHHBIE

MAarHuThI, AIIEKTPOMArHUTHI,
4.3.14 JIEKTPOJIBUTATEb, YCKOPUTEIH
IEMEHTApHBIX  YacTHLl, HWHIYKIHUOHHAs
neyb
[IpakTueckue paboTHL. N3yuenue
MAarHMTHOTO TIOJS KaTyUIKd C TOKOM.
4315 HccnenoBanue AEUCTBUA  IOCTOSTHHOTO

Mar"gura Ha pamKy c TOKOM.
HUccnenosanue SIBJICHUS

SHeKTpOMaFHHTHOﬁ HHAYKIOUU

KOJIEBAHUMA 11 BOJIHBI

#HHParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHast cucrema. CBoOOnHBIE
koJyiebanus. ['apMoHMYecKue KosieOaHUsI.
[lepuon, wacroTta, ammuutyaa u (dasa

Koyie0aHuit

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxuHHBIA MasTHUK. MaremMaTnuecKui

MasaATHHK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunematuueckoe u IUHAMHWYECKOE

OIMCAaHME KOJIeOaTEILHOIO JABHIKCHUA

[Ipespamenue SHEPrUU npu
rapMoHMYeckux  koneOaHusix.  CBs3b
aMILIATY bl KosieOaHui UCXOJTHON
BEJIMYMHBI C aMIUTUTYyIaMU KoJieOaHui eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UAeaIbHOM  KOJIEOAaTeIIbHOM  KOHTYE.
AHanorus MeXIy MEXaHHWYECKUMHU WU
3JIEKTPOMArHUTHBIMU KOJICOaHUSMU.

®opmyna Tomcona




5.1.6

5.1.7

3akoH COXPAaHCHUSA SHCPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BrinyxaeHHbIC MEXaHUYECKHE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BriHyX)neHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbiii  Tok. CuHHYyCOUJAJIBHBIN

MEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOT0 TOKA.
AMIUIUTYJHOE U JIEHCTBYIOIIEE 3HAYCHUE

CUJIbI TOKA U HAIIPSKCHUA

Tparcdopmarop. IIpousBoxactio,
nepeaaya v moTpedieHHe dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MIPOU3BOJICTBE JJIEKTPUUECKOW HHEPTHUU.
Kynerypa HCIIOJIb30BAHUS

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

TexHuueckue ycTpoiicTBa: ceiicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTpoIepcaavd

[Ipaktuueckne pabotel. MccienoBanue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHU
rpy3a Ha HUTH OT JJIMHBI HUTU U MacChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B Lemnu u3 IIOCJIEI0BATEIILHO
COEIMHEHHBIX KOHJEHCATOPa, KaTYIIKU U

pe3ucropa

#HH#HParH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnveckue BOJIHBI, YCIIOBHS

pacnpoctpanenus. Ilepumon. CxopocThb

5.2 521 pacmpocTpaHeHHss M JUIMHA  BOJHBL
[omepeunble 1 MPOAOITBHBIC BOTHBI

599 ###Par## Nntepdepenus u nudpaxims

MEXaHNYCCKHUX BOJIH




523

524

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.

Bricota Tona. TemMOp 3Byka

DNEeKTPOMarHUTHbIE  BOJHBL. Y CJIIOBHS
M3JIy4EHUs DJIEKTPOMATrHUTHBIX  BOJIH.
Bzaumnas opuentanusa BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.2.5

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, IPEeIoOMIIEHHUE, MOJspU3aLus,
mudpakuus, uHTeppepeHuus. CKopocTb

QJICKTPOMAarauTHBLIX BOJIH

[Ixana AIIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne 3IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpuHIMIBL PasMOCBSI3N U TEJIECBUCHHUS.

Paguonokamus. :‘)HGKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

5.2.8

TexHu4eckue yCTpoHCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHHUKE W MEIULMHE,
pagap, paguONpPUEMHHK,  TEIEBHU30D,

aHTeHHa, TenedoH, CBU-neun

5.3

##PartH##OII TUKA

5.3.1

5.3.2

533

[IpsimonuHeitHoe pacupocTpaHEHHE

CBETa B ONHOPOAHOM cpene. JIyu cBera

OtpaxeHne cBeTa. 3aKOHbl OTPaKEHHS
ceta. [locTpoenre n300pakeHuii B TTIOCKOM
3epKajie

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS

CBCTa. AOCOIIOTHEIN IIOKa3aTcjib

MIPEIOMIICHHUS

534

[TormHoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIl Yoy MOJIHOIO BHYTPEHHETO

OTpakeHUs




535

5.3.6

5.3.7

Hucniepcust  cBera. CIOXHBIH  cocTaB

Oenoro ceera. Llser

Cobuparoliiue u paccerBarolIne JIUH3BI.
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue n300pakeHui B
coOMparIIUX U PACCEUBAIOIINX JHMH3aX.
@opmysia TOHKOM JIMH3BL. Y BEJIWYECHHUE,

JaBacMo€C JIMH30M1

Hpez[enbl MMPUMCHUMOCTHU

r€OMETPUYECKON ONTUKHU

5.3.8

Wnutepdepentms  cBera. KorepentHbie
UCTOYHMKM.  YCIOBUS  HAOMIOACHUA
MaKCUMyMOB u MHHHMYMOB B
UHTep(EPEHIMOHHON KapTHHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.39

5.3.10

5.3.11

5.3.12

Hudpakuus  cBeta.  [udpakunonHas
peméTka. YcnoBue HaOIIOIEHUS TJIaBHBIX
MaKCUMYMOB npu naJieHUuM
MOHOXPOMATHYECKOTO CcBeTa Ha
TU(PPAKIUOHHYIO PEIETKY

[Nonspuzanus ceera

TexHuyeckue ycTpoMCTBa: OYKH, IyTia,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKPOCKOII,  TEJECKOM,  BOJOKOHHAS
OIITHKA, nudpakioHHass — peméTka,

TOJIAPpOn

[Ipaktuueckne  pabotel.  M3mepenue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu cBeta

DJIEMEHTHI CITELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'panuibl NPUMEHMMOCTH KJIACCUYECKOMN
MEXAHHKHU. IToctynatsr TEOpUn

OTHOCUTCIIBHOCTHU! HWHBAapUAaHTHOCTDb




MOAYJIsLI CKOPOCTH CBE€Ta B BaKyyMC,

MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.

6.2 3aMmelsieHUe BpPEMEHU U COKpaIleHUE
JUINHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C SHEpPruei M HUMITYJIbCOM
6.4 CBOOOJHOW YaCTULBL. DHEPrus IOKOS
CBOOO/THOI 4aCTHUIIBI

KBAHTOBAA ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmysa Ilnanka cBs3m
7.1.1 sHepruM (POTOHA C €T0 YaCTOTOW. DHEprus

Y UMITYJIbC OTOHA

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.1.2 dotorddexra. Ombitel A.I'. Cronerosa.

3akoHbl poToddpdekTa

YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dotordpdexra.  «KpacHas  rpaHuUIa»
dboTorddexra
7.1.4 Hasnenune ceera. OnwiTel [1.H. JIeObenena
7.1.5 XUMHYECKOE JEHCTBHE CBETA

TexHuueckue ycTpoiicTBa: (OTOIEMEHT,
7.1.6 (dboToaTuUuK, COJIHEYHas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

IToctymater  bopa.  UznyueHme u
MOTJIOIIEHUE (OTOHOB MpH  IEpexojie
7.2.2 aToMa C OJHOrO YPOBHS JHEPIrUM Ha

npyroi. Bupbl  cnektpoB.  Chektp

YPOBHEW dHEPTrUU aTOMa BOJAOpOAA




7.3

7.2.3

7.2.4

BousiHoBBIE cBOiCTBAa yactull. BoisHbl ae
bpoiiss. KopnyckynsipHo-BOJIHOBO#M
nyamusM. Jludpakius dSIEeKTpOHOB Ha

Kpucrajuiax

CroHTaHHoe U BBIHYXICHHOC U3JTY4YCHHUC.

YCTpoiicTBO M PUHIIMIT pabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpouCcTBa: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOI), Jlazep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Tpaktnueckue paborel. HaGmonenune

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Metoapl HaOMIONEHHUSIT W PETHCTPALUN

QJICMCHTAPHbIX YaCTUI]

OTkpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
pamuoakTuBHOTO u3nmy4yeHus. CBoicTBa
anbda-, oera-, ramMmma-mu3JIydeHHs.
BrusHre paaunoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxnionnas moznens siapa I'eiizenOepra —
HBanenko. 3apsa sapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. [amma-
n3JlydeHue. 3aKOH  PaJUOAKTUBHOIO

pacmana

7.3.5

3Hepr1/151 CBJI3M HYKJIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

Snepubie peakuuu. JlereHue U CUHTE3

saaep

7.3.7

Snepusiii  peakrop.  TepMosinepHsii

cunte3. [IpoOiembl ¥  MEPCIEKTUBBI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACIICKThI H,I[CpHOfI OHCPICTUKHU

DneMeHTapHble  4acTUllpl.  OTKpbITHE
II03UTPOHA. DyH1aMEHTAIIbHbBIE

B3aUMOJICUCTBUA

TexHuueckue yCTpoOiCTBa:  JO3UMETD,
Kamepa BuiibCOHa, SIEpHBIA pPEAKTOP,
aToMHas 6oM0a

[Ipaktuueckue padotel. HccrnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro nHeba. Co3Besmus, sipkue

3Bé3I[LI, IJ1aHCTBI, X BUAUMOC IBMXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
TpYHIIBI. IImaneThI-TUTAHTHI n ux
CIIYTHHKH, KAPJIMKOBBIC ITJIAHCTHI. Marinie

testa COTHEUHON CUCTEMBI

8.3

8.4

8.5

Connne, d¢otochepa u  armocdepa.

ConHeuyHas akTUBHOCTD
Hcrouynuk sneprun CosHua u 3BE371

3BE31IbI, MX OCHOBHBIC XapaKTEPUCTHKU:
Macca, CBeTUMOCTb, PaJIyC, TEMIIepaTypa,
ux B3aHMOCBSI3b. Jnarpamma
«CTICKTPATBHBIA KJIACC — CBETUMOCTBY.
3BE3bI  TVIABHOW  ITOCIIEIOBATEIBHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY JUISI

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH

8.6

#H##Par###BHyTpeHHEE CTpOEHHE 3BE3L.
CoBpemeHHbIE IIPEICTABIICHUS 0
IPOUCXOKACHNN U 3Bomonuu ConHua u

3BE31. DTanbl )KU3HU 3BE3T

8.7

Mineunsiii Ilyte — nHama [amakTtuka.

CnupanbHasg  cTpykTypa  [anmakTtukw,




8.8

pacmpesenieHue 3BE3M, Tra3a W IbUIH.
Ilonoxenne u nBuwxkenne CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACUCTEMBI TamaxkTukn

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B AAPAX FAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHoi.
3akoH XaOOma. Pa3Oeranume rajgakTuHK.
Bo3pact u paguyc Bcenennou, teopus
Bonbmoro B3peiBa. Mojens «ropsideit

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnbie mpoosiembl

aCTPOHOMHH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJIUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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