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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMMmebl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl IO (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
1eNu U3yuyeHus (U3UKH Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI M0 rojlaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromniem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenesisieT XapakTep MW pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHME yMEHUN NPUMEHSATH HAYYHBIA METO[
MO3HAHUS [IPU BBINIOJHEHUN UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpEIHETO 001IeTr0 00pa30BaHUsI TOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 HOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM Kypc SBIISICTCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYTr ¢usnyeckux Teopuil. Bemymmm B Kypce sBisercs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — ITO UCIOJIb30BAHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
BrieneHue B yka3zaHHOM TiepedyHe J1abOpaTOpHBIX pPadOT, MPOBOAUMBIX ISt
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCA yYaCTHUKaMU 00pa30BaTeNbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYyYarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAlOUIeH
KU3HU, TpeOyroiue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
1abopaTopHOTO O00OPYZAOBAHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJibTaTa U3y4eHHUs OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMHOCOOOB pELICHUS pa3IUYHbIX 33Jad4 C SBHO 3aJlaHHOM
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIMSHUS Ha OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHHE YCJIOBHMH JJISl Pa3BUTHsI YMEHHI NMPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMMe 1o (QU3MKE INEepedeHb JabOpaTOpPHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEH 00YyUaroIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeinHoe nBrkeHue. J[BukeHrne MaTepualibHONM TOUKHU 0 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMIHBIE U PEMEHHBIE MTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne paBuxkeHUs Tena, OPOIIEHHOTO TMOJ YTIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus mnokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUlibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas SHEprusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHON NPy KUHBL. [loTeHIMaNbHAS SHEPT U Tela BOJIMU3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopule pabomwl

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THX Mojelnei. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUHM HACAIBHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COEIMHEHUN.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
DHEpPrus  OAHOATOMHOTO  HWACAJIbHOrO  rasza. Buuabl  Teruonepeaauu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TerwtoBoil mammHbl. [{ukn KapHo m ero xodddumueHT mojae3HOTo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEPruu Tejaa MPHU COBEPIIEHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHnaeHcanus. VMcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramuioB. JKuuakue xpucramibl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonivl

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.

[IpoBOIHUKM,  JMAJAEKTPUKHM M TNOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
DIIEKTPUUECKOTO 3apsiza.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn
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CYHEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro nojs. [lorennuman. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOT,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CHjia U BHYTPEHHEE CONMPOTUBICHUME HMCTOYHUKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHUM TOK B BaKkyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.
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OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpEeHHE JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (akT, runores3a, (Qu3nyeckas BEIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,
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DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKIMU. KapTWHa JMHWUKA MAarHATHOW WHIAYKIUU TIOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYIAs Cula WHAYKIUH. 3aKOH AJIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUH/TYKIIHH.

DHeprus MarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIWOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CUJIBI MHAYKIUU OT CKOPOCTH U3MEHEHUS
MarHMTHOIO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3y4yeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSHHOIO MAarHMTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JICKTPOMAarHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
[Mapmonnueckue kosiebanus. Ilepuon, vactora, amrumMtyaa u ¢aza KojaeOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCaIbHOM KOJICOATeIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUu B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHusX. BrIHyX/IeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAUYEHHWE CHJIBI TOKA U
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CUCTeMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padonvl

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccenenoBanre MEPEMEHHOTO TOKA B LIEMU U3 NIOCIIEA0BATENBHO COEITMHEHHBIX
KOH/JIEHCATOpa, KaTyILlK! U pe3UcTopa.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBI.
HNuTtepdepenius u nudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, 1udpaxius,
unTepdepenius. CKOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu

OObpazoBaHue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.
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Habmtonenue narepdepeHnnu u 1udpakium MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, 1udpaxius, HHTepepeHIINs.

Tema 3. Onmuxa

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

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBI yrojg MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomire 1 paccerBaromye TuH3bl. ToHkas muH3a. DokycHoOe paccTosiHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpArOIUX U
pacceuBarolyx JnH3ax. PopMysa TOHKOU JIMH3BL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenunss cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBue HaOMIOACHUS
INIABHBIX ~MAaKCMMYMOB TIpM TAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapat, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacpOCTPaHEHUE, OTPAKEHUE U IIPEJIOMIICHHE CBETa.
OnTtuyeckue mpruodopkI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpocKorna, TeJIeCKona.

Hab6mronenune naTepdepeniinm cBera.

Hab6mronenune nudpaxium ceeta.

Habnronenue nucnepcuu cBera.

[TonydeHue cnekTpa ¢ MOMOLIBIO IPU3MBL.
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[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKH.
HaOnronenue noysipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl
N3Mepenue rnokasaTess NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynartsl crienuanbHoOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJII CKOPOCTH CBETa B BAaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU U COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (OTOHA C €70 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dborodddexra. YpaBHenue DiinmreitHa s Gorodrddexra. «KpacHas rpaHuia
dbotorddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuyecknue yCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHUEe: (POTODIEMEHT,
dboToaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMTHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3myueHune u norsionmeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIeKTp ypOBHEW SHEPTUH aToOMa BOAOPO/IA.
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BousnoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul
HaOmronenue muHeyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa rmo onpeneneHnto coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausiHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprus CBs3M HYKJIOHOB B simpe. SnepHbie cuibl. JledexT maccer sapa.
S nepHble peakunu. Jlenenue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTtonpl HAOMIOICHUS U PETUCTPAIIAN SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuueckue yCTpoMCTBA U IPAKTUYECKOE NPUMEHEHUE: JO3UMETpP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIIUX YaCTHIL.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanre TpeKoB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMHUM.
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Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii IlyTe — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

Hab6mronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEeNIeHUs MOJI0XKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3BI.

Hab6nronenus B Teneckon JlyHsl, mianet, Maeunoro Ilyru.

O6o0maroiiee NOBTOPEHUE

Ponps ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, POJib (PU3HUECKOU TEOPUU B
(bopMHpOBaHUHU MPECTABICHUN O (PU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsIETCS C
YUYETOM COAECPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTEeMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meoscnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YyUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rurmore3a, (usznyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIb, U3MEPEHHE.

Mamemamuxka: pemIEHHWE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIMA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0O0US TPEYTOJHHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTYypa TBEPJIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texnonocua: JNWHWUW DJIEKTpPOIIEpeday, T[EHEpaTop IMEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOro npenmera «Dusuka» T0KHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UILIUKA O0YYAIOIIETOCs! KaK aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHN B 00pa30BaTeIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTAHCKON UIAECHTUYHOCTH, MAaTPUOTU3MA,

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymier mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHne OmbITa JEATEIIBHOCTH JSKOJOTMYECKOM HAIIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3BHKHU OCYLIECTBISATH MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIBHOCTD
WHIUBUYaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;
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BJIaJICTh HAaBBIKAMHU Y4eOHO-HCCIICI0BATEIILCKOW U MPOCKTHOW ACSITEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY HOUCKY
METOJIOB pelIeHHs 3aaad (U3HYECKOTO COJCP)KAHUsS, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJAAMH JICATEIBHOCTH 110 IMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIMN, TPEOOPAa30BAaHUIO M TPHMCHCHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPH CO3JJaHUH YICOHBIX TIPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaudy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHHIA, 33]JaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIC B XOJC pCEIICHHWS 3a7add  Pe3yJIbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMyIHpPOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIbHOU
JESATCIIBHOCTH, B TOM YHUCJIC TIPH N3YYCHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIIBIT,

yMETh TIEPCHOCUTh 3HAaHUA 1O (HU3MKe B MPAKTHYECCKYIO 00J1acTh
KU3HECATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX YUCOHBIX MMPEIMETOB;

BBIJIBUTaTh HOBBIC MJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0IbI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

Pa6ora c nndopmanueii:

BJIQJICTh HABBIKAMH TOJIyYCHUs WHPOPMAIUU (PU3UIECKOTO COJNEPKAHUS W3
WUCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIHHO OCYIICCTBIIATH TIOWCK, aHaJu3,
CUCTEMATH3AlMI0 W WHTEPIPETAMI0 MHGOPMALMU Pa3IUYHbIX BHJIOB U (OpM
IPE/ICTaBJICHNUS,

OIICHWBAThH JOCTOBEPHOCTH HH(pOpPMAIIHH;

UCIIONIb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHH B PEIICHHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHH3aI[MOHHBIX
3a/1a4 ¢ cOOI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKHN 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPaBOBbIX M STHYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJCPXKAHHUS B Pa3IMYHBIX (dopMaTax cC
y4ETOM HazHAYCHHS MH(POPMAIIUHU U 1IEJICBOU ayJAUTOPHH, BEIOMPAs ONTHMAIIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alliu.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH ACSITEIbHOCTH;
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pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJ[a U Ka)KJA0r0 YYaCTHHKA KOMAH/Ibl B OO
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEIIOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH UHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

23



BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEpIIAEMBbIX JEHCTBHII M MBICIUTENBHBIX MPOLECCOB, HMX PpE3yJIbTaTOB U
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHus;

YMETh OLICHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI WU apryMEHTbl JPYIMX IpU aHaJU3€ pe3yJbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpPU aHalu3e pPe3ybTaToOB
JeSITEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nporecce nocTukeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOTPAMMBI 110
bu3uke g YpOBHS CpeaHero ooOmero o0pa3oBaHUs Yy 00ydYarolmuxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHME, BUACTh HAlPaBJIECHUS Pa3BUTHS COOCTBEHHOW 3MOLMOHAILHOU c(ephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMsI, BKIIIOUYAIONIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHME, CIIOCOOHOCTh AaIalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHBAallMH, BKIIOYAIOIIEH CTpEeMJIEHHE K JTOCTHXKEHUIO LEIH U
yCrexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKITIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIICHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xoniry o6yuenus B 10 ki1acce nmpenMeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y O0YUaIOIIUXCSl YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MeCTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAPTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YUUTHIBaTh TPAHUIBI MPUMEHEHHUS W3YYEHHBIX (U3UYECKUX MOJENECH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOMOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3aps]l IPU PELICHUU PU3NIECKUX 3a/]1a4;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEINHOE JBUKEHUE,
cBOOO/IHOE MAJCHHUE TeJl, JBUKEHHE IO OKPY>KHOCTH, UHEPLUS, B3aUMOJCHCTBHIE
Ten, AuQQy3usi, OpOyHOBCKOE ABM)KEHUE, CTPOCHUE >KUJIKOCTEM M TBEPIBIX TEl,
U3MeHeHue o0bEMa Tel MpU HarpeBaHuM (OXJIAXIECHUH), TEIJIOBOE PAaBHOBECHUE,
UCIIapeHue, KOHAEHcalusl, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3/lyXa, MOBBIIICHUE J1aBJICHUS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBS3b MEXK/Iy IapaMeTPaMH COCTOSHUA ra3a B M30MIPOLECCax, IEKTpHU3aLus Tell,
B3aUMOJICHCTBHE 3aps/I0B;

ONKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3YS (PU3MUECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CHIIA,
UMITYJIbC TeJla, KHHETHUYECKasi HEeprusi, NOTCHIMAIbHAS SHEPrUsi, MEXaHUYECKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; NpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICA HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOUIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHHS,
UCHOJNB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHUE rasa, TeMmIeparypa, CpeaHss
KMHETHYECKasi HEPIusl XaOTHYECKOr0 JBHUKEHUS MOJIEKYJI, CPEJHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHsS HHEprus, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTelsl; NpH ONUCAHUU
OPaBWIBHO TPAKTOBAaTh (UBUYECKUH CMBICH UCHOJb3YEMBIX BEIUYHMH, HX
00O3HAUEHUS W EOUHUIIBI, HAXOIUTh (QOPMYJIBI, CBS3BIBAIOLIUE JAHHYIO
(bU3MYECKYI0 BEJIMUHUHY C APYTUMH BEIUUYUHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIICKTPUUECKHE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
OpU ONHCAHMM TMPaBWJIBHO TPAKTOBATh (PU3MUECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3UUECKYIO BETMUYUHY C IPYTMMH BEIMYMHAMU;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUsl MEXaHWYECKOW DSHEpPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
IPUHIUI CYNEPHNO3ULIMHA CHWJI, INPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPTUU TEIIOBOTO ABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAaHECHHS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIEC TPUHIIMIIBI JICHCTBHUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHMS B MMOBCEIHEBHOM
KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pY10BaHMsI, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIUYUMHAMH  C
WCIIOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(UKCUPOBATH PE3YIbTATHI MOIYYEHHOW 3aBUCUMOCTHU (PM3UUECKUX BEJIMYUH B BUJIE
Ta0NMIl U TPaUKOB, AEJIaTh BHIBOJBI [0 PE3yJIbTaTaM UCCIEAOBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1abOpaTOPHOTO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJB3YS (PrU3MUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble NJisi €€ pelleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIyYeHHOTO 3HAYeHUS (PU3UUYECKOUN BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYeCKHE IBIICHUS,

MCITI0JIb30BATh MIPH PEILICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU [JISl TTOMCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETALNNA U MPEICTABICHUS
y4eOHOW M Hay4HO-TIOMYJApHOM HWH(GOpPMAIUKU, TMOJYYSHHON W3 pa3iIHMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIydaeMyto HH(OPMAIIHUIO;
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MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpallleHuu ¢ TpudbopamMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIbl, PAlMOHAIBHO paCHpenensaTh OO0S3aHHOCTU U
IJIAHUPOBATh JCATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, Iy CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pelieHUuU (HU3UIECKUX
3a1ay;

pacrno3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM U JBIXKYIIUMCS 3apsiji, DJIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpPU3alUsS CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYyCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3YA (bHSquCKI/Ie BCIIMYUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chjia TOKa, JJICKTPHYCCKOC HAIIPSXKCHHUC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTH IMOTCHOMUAJIOB, JJICKTPOABMIKYIIAas CHJIA, pa60Ta TOKa,
HHAYKOWA MAarHuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, WHAYKTHUBHOCTbH
KaTyliKH1, DHCPIHA IJJICKTPHUYCCKOIO M MArHUuTHOI'O HOJ'ICI\/II, Inepuoa Mm 4actora
KoJicOaHU B KOJeOaTCILHOM KOHTYpPEC, 3apiddq M CHJIa TOKa B IIPpOHECCe
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TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKyCHOE PpAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PUIUUECKHUIA
CMBICT HCIIOJNIb3YyEMbIX BEIMYMH, WX OOO3HAYEHUS M €IUHUIBI, YyKa3bIBaTh
(opMyJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIUYUHAMY;

ONKCHIBAaTh HW3YYEHHbIC KBAaHTOBBIC SBICHHUS U MPOLECCHI, HCIOJB3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX $JI€p, NpPU ONUCAaHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHII CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAu€HUs M E€AMHMIIBI, yKa3blBaThb (HOpMyIibl,
CBSI3BIBAIOLIME JAHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTMMH BEJIMYHMHAMH,
BBIUUCIISATH 3HAUCHNE (PU3UUYECKOIN BEIMYNHBI;

aHAIIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SIBICHHS, UCIONB3YS (PU3NUECKUE
3aKOHBI U NMPUHIUINBL: 3aKOH OMa, 3aKOHBI [IOCJIE0BATEILHOTO U MapajlIeIbHOTO
COEMHEHMsI TPOBOAHMKOB, 3aKoH Jxoyns—JleHna, 3aKOoH 3JI€KTPOMarHUTHON
WHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXpPaHEHUS HMITYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHMsI MacCOBOI0 uucia, mocrynarsl bopa,
3aKOH paJMOaKTHBHOI'O pacnasa, pu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
PUMEHUMOCTH;

OIpEENATh HAIIPABJIEHNE BEKTOPA MHIYKIMU MAarHUTHOTO MOJIs MPOBOJHUKA
C TOKOM, cuJibl AMIiiepa u cuibl JIopeHua;

CTPOUTb U OIKCHIBaTh H300pa)K€HUE, CO3JaBacMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLIECCOB C HCMOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUM: MpU 3TOM
dbopmynupoBath npodieMy/3anady U TUMOTE3y Y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIINPOBATH
BBIBO/IHI,

OCYIIECTBISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsI PUZNUECKUX BEITUYHH, TPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHUI: MIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM HUCCIEeI0OBaHUS;

co0o1aTh mpaBuia 0€30MacHOTrO TpyJa MPH MPOBEACHUH UCCIIEOBAHUNA B
pamMKax y4eOHOTro SKCIEpHMEHTa, Y4eOHO-MCCIENA0BATENbCKOM W IPOEKTHOM
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JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (DU3UYECKON MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBHS 3aJlauu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

penaTh KaueCTBEHHbIE 3a1a4i: BHICTPAUBATh JIOTUYECKU HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOi Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS,

MCTIOJIb30BATh MTPH PEIICHUH YIEOHBIX 3a/1a4 COBpEMEHHbIC NH()OPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUSA, UHTEPIIPETALIUNA U TPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIONMYJIApHOW HH(GOpMalMyU, IOJYYEHHON W3 pa3iIMuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALHUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAalllH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBHS MX 0€30MacHOT0 MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHMS 110 (PM3HKE B TOBCETHEBHOM KU3HU IS
oOecrieueHus: 0E30MaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
TOBEJICHUA B OKPYKaKOIIEH Cpee;

paboTaTh B TpyNIE C BBHINOJHEHHEM pAa3JIHYHbIX COLHMATIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacOpenesnsiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/ Konrposbuble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
()
1.1 VDI TENETOART HAYHHOTO 2 https://m.eds00.ru/AVIAWVNQO
MO3HAHUS
Uroro no pazueny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edso0.ru/SN02ZMCWXU
2.2 JnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.eds00.ru/86NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
0 -
3.1 CHOBHI MOHeVKyMpHO 9 1 https://m.edsoo.ru/HRGV8NOPE
KHHETUICCKOU TeOpUHr
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 TPSTATIILE COUTOSMA Befiectna 5 https://m.edsoo.ru/HSM355JCH
@dazoBbIE IEPEXOABI
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

[ToCTOSIHHBIN 2JIEKTPUYECKHUN TOK.

4.2 12 https://m.edsoo.ru/GEWTDQXWW
Toku B pa3mu4HBIX cpeax
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

HaumeHoBaHue pa3/iesioB U TEM

KoaunuyecTBO 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne i/t Konrpoubnusie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoTsbI
Pazpnen 1. JIEKTPOAUHAMUKA
M )
11 ATHHUTHOE Tofe. JIeKIipoMaraiia 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHIYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CHATIACCIHE 1 SICKTPOMBIHITIIE 9 1 https://m.eds00.ru/3ATLNQKPG6
KoseOaHus
M
2.2 CHATHRCCIGE 1 SHCKIPOMATHITHRE 5 1 https://m.edso0.ru/WQT6385V1
BOJIHBI
2.3 Ornrtuka 10 3 https://m.edso0.ru/TUPOIURXM
Uroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

OcHOBBI crielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEJIBHOCTHU
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWOVAWOQORS
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MC9DZXQ
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https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazaeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 https://m.edsoo.ru/3EOD6EKXI9
Hroro mo pazaeny 7
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE
6.1 O6o0maro1iee NTOBTOPEHHE 4 ‘ https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOe Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68
I[MTPOT'PAMME
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https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Kontpo
Bcero  abHbIE
padoThI

IIpakTHyeck
ue padoTsl

Jlara
U3y4yeHus

Jlomamnee
3ajjaHue

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

®dusuka — HayKa o
npupoae. Hayunsie
METO/Ibl I03HAHUS
OKpY2KaroIlero Mupa

02.09.2026

nap.l + sBegeHue

https://m.edsoo.ru/Y XGQSPM1P

Poib 1 MecTo Gpuznku
B (DOpMUPOBAHUU
COBPEMEHHOM
Hay4YHOM KapTUHBI
MHpA, B
MIPAaKTUYECKOU
NesITeIbHOCTH JTI0/IeH

Mexanndeckoe
JBUKEHUE.
OTHOCUTENBHOCTH
MEXaHUYECKOTO
JIBUKEHUS.
[Tepememienue,
CKOPOCTb, YCKOPEHUE
PaBHOMepHOE
MIPSMOJIMHEMTHOE
JBUYKEHUE

04.09.2026

09.09.2026

11.09.2026

KOHCNEeKT B TeTpaau
nap.2

nap.3 ynp nocne nap.

naparpad 4. 3agauy
JopeLuatb.

https://m.edsoo.ru/8HSXWFFVO

https://m.edso0.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

35



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpeHHOE
MPAMOJIMHEHHOE
JBUKCHHE

16.09.2026

https://m.edsoo.ru/MDIDKJOUB

CB00OIHOE TIaJIEHHE.
Yckopenue
CBOOOIHOTO MaJICHUS

18.09.2026

https://m.edsoo.ru/MXPLZ1X8J

Kpuonuneiinoe
JIBUKeHUE. [[BuKeHue
MAaTepHAIbHON TOUKHU
10 OKPYKHOCTH
ITpuHIMI
OTHOCUTEIBHOCTH
Tlammnes.
NHuepunanpHbie
CHCTEMEI OTCYETA.
[IepBbl1it 3aK0H
HeroTona

23.09.2026

25.09.2026

https://m.edsoo.ru/TFLJ2C4DN

https://m.edso0.ru/J6QY7N3WN

Macca tena. Cuina.
[TpunIMI
CYTEPIIO3HIINH CHIL.
Bropoii 3akoH
Hrrotona gasa
MaTepuaibHON TOUKU

30.09.2026

https://m.edsoo.ru/BVTNWTAQH

10

Tpernii 3akoH
Hrrorona ms
MaTepHaAIbHBIX TOYEK

02.10.2026

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOTO
tarotenus. Cuna

07.10.2026

https://m.edsoo.ru/D13D593MU
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https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU

TspkecTu. [lepBast
KOCMHYECKast
CKOPOCTH

12

13

Cuia ynpyrocTu.
3axoH ['yka. Bec Tena

Cwuna TpeHus.
Koadduruent
Tpenus. Cuiia
COIIPOTHUBIICHUS TIPU
JIBUKCHHH TEJa B
KHUJIKOCTH WU Taze

09.10.2026

14.10.2026

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarenbHoe u
BpAILIATEIIbHOE
JBUYKEHUE
a0COIIOTHO TBEPAOTO
Tesia. MOMEHT CHUIIBL.
[Tireuo cubl.
VYcnoBust paBHOBECUS
TBEPAOIO TeENa

16.10.2026

https://m.edsoo.ru/IDOAU40TS

15

Nmmynse
MaTepHaIbHON TOYKH,
CUCTEMBI
MaTepUaIbHBIX TOYEK.
NMiynbsc cuisl.
3aKOH COXpaHEHMs
VMITYJIbCA.
PeakTuBHOE
JBUKECHUE

21.10.2026

https://m.edsoo.ru/M5JQTKNWC

37



https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

17

PaGora 1 MoLIHOCTE
cwibl. Kunetnueckast
SHEPrus

MaTCpI/IaJ'IBHOI/Iw TOYKH.

Teopema 06
W3MEHEHUU
KUHETHYSCKON
SHEPTUU

IloTeHnuansHas
SHEprus.
ITorenmmanpHas
SHEprus yrupyro
neOopMUPOBAHHOM
MIPY>KUHBI.
IloTeHnuansHas
SHEPrus Tena BOIU3H
MMOBEPXHOCTU 3eMIIN

23.10.2026

06.11.2026

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

18

ITorennuanbHBIE U
HeMmoTeHIMaIbHBIE
cuiibl. CBs3b pabOTHI
HEMOTEeHIUATbLHBIX
CHJI C UBMEHEHHEM
MEXaHNYeCKOM
SHEPIUU CUCTEMBI
TeN. 3aKoH
COXpaHEHUS
MeXaHUIeCKOH
SHEpPruu

11.11.2026

https://m.edso0.ru/DA3QVTOXO
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https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

19

20

JlaGopaTopHnas
paborta
«Hccnenosanue
CBSI3U PAOOTHI CHIIBI C
H3MEHEHHEM
MEXaHHUYECKOM
SHEPTUHU Teja Ha
MpUMEpPE PaACTHKEHUS
PE3UHOBOTO JKT'yTay

KonTponbnas pabota
o TeMe
«Kunemaruka.
Jlunamuka. 3aKOHbI
COXpaHEHUS B
MEXaHUKE»

13.11.2026

18.11.2026

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OcHOBHBIE
ITOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
Teopuu. bpoyHoBckoe
JBMOKCHUE.

Huddyszus

20.11.2026

https://m.edsoo.ru/OEY9VYU2B

22

XapakTtep ABUKEHUS
¥ B3aUMOJICHCTBHA
4acTHIl BELIECTBA.
Mopenu cTpoenus
ra3oB, JKUAKOCTEN U
TBEPABIX TEN

25.11.2026

https://m.edsoo.ru/AUV2ZDR3X
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https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monexy:.
KommuectBo
BEIIECTBA.
IlocTrossHHAs
ABorazipo

Temnosoe
paBHOBECHE.
Temmneparypa u e€
n3Mmepenue. [kamna
temneparyp Llenbcus

Wneanbueiii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

27.11.2026

02.12.2026

04.12.2026

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

26

27

AOcomoTHas
TeMIiepaTypa Kak
Mepa cpeiHen
KHUHETUYECKOM
SHEPTUH JIBHXKCHHS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneiipona

3akoH JlanbTOHA.
["a30BBIC 3aKOHBI

09.12.2026

11.12.2026

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB66I3A

28

JlaGoparopHas
paborta
«Hccnenosanue
3aBUCHUMOCTH MEXKITY
napameTpamu

16.12.2026

https://m.edso0.ru/35DBLKT96
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https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

COCTOAHHA
Pa3pEIKECHHOI0 Ira3za»

29

H3onporeccer B
naACaJIbHOM I'a3€ U UX
rpagudeckoe
IIpe/ICTaBICHHE

18.12.2026

https://m.edso0.ru/0ZJ3KZNJ5

30

31

BuyTtpenHss sHeprus
TEPMOJIMHAMUYECKOMN
CHUCTEMBI M CIIOCOOBI
€€ U3MCHCHHUSL.
KonndecTBO TENIOTHI
u pabora.
BuyTpennss sueprus
OJHOATOMHOI'O
HJeaIbLHOro raza

Bunae! rerionepenaun

23.12.2026
25.12.2026

https://m.eds00.ru/9JOITVXI8

https://m.edso0.ru/36JJ120W9

32

Y nennHas
TEIJIOEMKOCTh
BCIIECTBA.
KonmuecTBO TENMIOTHI
MIpU TeIUIonepeaaye.
AnmabaTHsIif Iporiecc

30.12.2026

https://m.edsoo.ru/5K3Y4H86L

33

[TepBbIii 3aK0H
TEPMOJIMHAMUKH U
€ro MPUMEHEHHE K
n30IpoIeccam

13.01.2027

https://m.edso0.ru/2HO06R3GAS8

34

Heob6patumocts
MIPOIIECCOB B

15.01.2027

https://m.edsoo.ru/S85LWDFT8

41



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8

npupoje. Bropon
3aKOH
TEPMOJAUHAMUKHI

35

[Tpunin nercTBus u
KII/ TermoBoi
MAalIuHEI

20.01.2027

https://m.edsoo.ru/DLCDEAAUC

36

37

uxn Kapno u ero
KT/
DKOJIOTUYECKHUE
PpoOJIEMBI
TEII0PHEPTETHUKU

22.01.2027

27.01.2027

https://m.edsoo.ru/4AXPSAO0V7M

https://m.edsoo.ru/P07ZMY MS8I

38

O06o06mmaromuii ypox
«MonekynsipHas
¢usnka. OCHOBBI
TEPMOJIUHAMHUKHUY

29.01.2027

https://m.edsoo.ru/9EKZ0DDWP

39

KonTponbhas padota
o TeMe
«MomnekynspHas
¢uznka. OCHOBBI
TEPMOJMHAMHKID

03.02.2027

https://m.edsoo.ru/RCARYE6ZX

40

[TapooGpa3zoBanue u
KOHJICHCAIIUSL.
Hcnapenue u
KHUIIEHHE

05.02.2027

https://m.edso0.ru/X48Q078EE

41

AOcontoTHasg u
OTHOCHUTEIbHAS
BJIAJKHOCTh BO3]lyXa.
Hacsiennsriit nap

10.02.2027

https://m.edsoo.ru/98HVAEBMM
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https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM

42

43

44

45

46

47

TBépnoe Teno.
Kpucrannnueckue u
amopdHsbIe Tema.
AHM30TpONHUA

CBOICTB KpUCTaJLJIOB.

Kunkue KpucTauibl.
CoBpeMeHHbIE
MaTepuaibl

IInaBnenue u
KpUCTaUTU3aLIHS.
VaenpHas TemioTa
IIABJICHMS.
CyO6numarus

YpaBHeHue
TEIUIOBOro OanaHca

DneKkTpu3aius Tel.
DNEeKTPUYECKHUI
3apsa. JIBa Buna
AIEKTPUUYECKUX
3aps/10B
[TpoBogHUKH,
JTUAJIEKTPUKU U
MOJIYTIPOBOIHUKH.
3aKOH COXpaHEHMs
AIEKTPUUYECKOTO
3apsa
Bzaumoneicreue
3aps/10B. 3aKOH

12.02.2027

17.02.2027

19.02.2027

24.02.2027

26.02.2027

03.03.2027

https://m.edsoo.ru/JXFWLMZNK

https://m.eds00.ru/OX117G6MR

https://m.edsoo.ru/0lUXGN2I1

https://m.edso00.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH
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https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH

Kynona. Toueunsiit
ANEKTPUYECKUH 3apsij

48

Hanpsox€nnocTth
3JIEKTPUYECKOTO
noss. [IpuHimn
CyNepHO3HLINU
INEKTPUUYECKUX
nosnei. Jlunuu
HANPsHKEHHOCTH

05.03.2027

https://m.edsoo.ru/91KAWD2V6

49

Pabora cui
3JIEKTPOCTATHYECKOTO
noud. Ilorennuann.
Pasznocth
MMOTSHIINAJIOB

10.03.2027

https://m.edsoo.ru/VVOPD9ASLF

50

51

[IpoBonHMKY 1
TUDJIEKTPUKHU B
ANEKTPOCTATHYECKOM
ToJe.
JusnexTpudeckast
IIPOHUIIAEMOCTD

DNeKTPOEMKOCTb.
Konnencarop

12.03.2027

17.03.2027

https://m.edsoo.ru/12P25312Z

https://m.edsoo.ru/B1UPRD52W

52

DNeKTpPOEMKOCTh
TUIOCKOTO
KOHJICHCATOPA.
DHeprus
3apsHKEHHOTO
KOHJIeHCaTopa

19.03.2027

https://m.edsoo.ru/XPUKP82V8
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https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTopHnas
pabora "M3mepeHue
3IIEKTPOEMKOCTH
KoHzaeHcaropa'

24.03.2027

https://m.edsoo.ru/PBGM4F845

54

55

[Tpunin nercTBus u
MIPUMCHECHUE
KOHJICHCATOPOB,
KOIHUPOBAJILHOTO
amnmnapara, CTpyHHOTO
MpUHTEpA.
DneKkTpocTaTH4ecKas
3amuTa. 3a3eMieHue
ANEKTPONpUOOpPOB

DIEKTPUYECKHI TOK,
YCIIOBUSI €70
CYIIIECTBOBAHUSI.
[TocTossHHBI TOK.
Cuna Toka.
Hanpsixenne.
CornpotuBieHue.
3akoH Oma a1
ydacTKa [enu

26.03.2027

07.04.2027

https://m.edsoo0.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

56

ITocnenmoBarensHOE,
napaielbHOe,
CMEIIaHHOe
COeIMHEHHE
MIPOBOJTHUKOB.
JlaGopaTopHas
pabora «3yuyenue

0.5

09.04.2027

https://m.edsoo.ru/SLKT3UPUR
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https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR

CMEIIaHHOT O
COEIMHEHUS
PE3UCTOPOBY

57

PabGora 1 MOIIHOCTH
ANEKTPUUYECKOTO TOKA.
3axoH [xoyins-
Jlenna

14.04.2027

https://m.edsoo.ru/LESHA2A3M

58

59

60

61

3axon Oma aiis
IIOJIHOM (3aMKHYTOI)
BJIEKTPUYECKON LIECTH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTtopHas
pabota «3mepenue
3/1C uctoyHuka Toka
M €r0 BHYTPEHHETO
COIIPOTHBIICHUS

PesepBHBIil ypOK.
KontponbHas pabora
10 TEME
"DnexTpoauHaMuka’ /
Bceepoccutickas
IpoBepoyHas pabora

Oo6o0maromuit ypok
«DNEKTPOANHAMHUKAY
/ Beepoccuiickas
IpoBepoyHas pabora

OneKTpoHHas
MIPOBOJIUMOCTh

0.5

16.04.2027

21.04.2027

23.04.2027

28.04.2027

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFEMG6EIE5X

https://m.edsoo.ru/P86MDY07H

https://m.edsoo.ru/WMNNBQL9H
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https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

TBEPIBIX METAJUIOB.
3aBUCHUMOCTh
COIIPOTUBIICHUS
METaJJIOB OT
TEeMIIEPATypHI.
CBepxnpoBOIUMOCTb
DJIEKTPUUYECKUI TOK B

Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

30.04.2027

https://m.edsoo0.ru/4CCYCJ785

63

64

[TonynpoBoaHUKH, UX
COOCTBEHHAS H
MIpUMeCHast
MIPOBOANMOCTb.
CaoiicTBa p—n-
nepexoja.
[TomynpoBOAHUKOBBIE
PUOOPHI
DNEeKTPUUYECKHI TOK B
pacTBopax u
pacrmiaBax
3JIEKTPOJIUTOB.
DNEeKTPONIUTHYECKAs
JTUCCOTTHAITHS.
DneKkTponn3

05.05.2027

07.05.2027

https://m.edsoo0.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWYV91

65

DNEeKTPUUECKUN TOK B
rasax.
CaMOCTOSITENIbHBIN U
HECaMOCTOSTEIIbLHBIHN

12.05.2027

https://m.edsoo.ru/2VX2KLFQA
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https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA

pa3psa. MoiHus.
IInazma

66

DNEeKTpUYECKUe
npubopsI U
YCTpPOMCTBA U UX
MIPAKTUIECKOE
MIPUMEHEHHE.
[TpaBuia TeXHUKH
0€301acHOCTH

14.05.2027

https://m.edsoo.ru/KJA02KUP5

67

68

KonTponbHas padora
o TeMe
«DNeKTpOCTaTHKA.
[TocTrosaHHBII
ANEKTPUUYECKUH TOK.
Toku B pa3nmu4HbIX
cpenax»

PesepBHblii ypok.
O06o0maromuit ypok
o temam 10 kacca

19.05.2027

21.05.2027

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

48



https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Kountpo Hara
IIpakTU4eckn
Bcero  JabHBbIE U3YYEeHUsS

paGoTh! e padoThI

Jlomamnee
3ajjaHue

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

ITocTostHHaBIC
MarHuTHBl U UX
B3aHMOJICHCTBHE.
MarsuTHoOe MoJe.
BekTtop MaruuTHO#M
UHAYKUUU. JIuaumn
MarHuTHON MHAYKIMU

MarauTHoe I10JIe
MIPOBOJHHUKA C TOKOM.
OmnsIT OpcTena.
BzaumopeticTBue
MIPOBOJHHUKOB C
TOKOM

JlaGopaTopHas
pabota «M3yuenue
MarHUTHOTO TOJIS
KaTyIIKU C TOKOM)

[erictBue
MarHuTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
JlaGopaTopHas

02.09.2026

03.09.2026

09.09.2026

10.09.2026

https://m.edsoo.ru/4ADMOY IJN6

https://m.eds00.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4
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https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4

pabora
«Hccnenosanue
JNEUCTBUS
MMOCTOSIHHOT'O
MarHuTa Ha PaMKy C
TOKOM)»

[eicTBue
MarHUTHOTO TIOJIS Ha
JIBYDKYIILYFOCSI
3apsHKEHHYIO
yactuiy. Cuna
Jlopenna. Pabora
cuiel JIopeHna

DneKTpoMarHuTHas
nHaykous. [Torox
BEKTOpPa MarHUTHOMN
unaykauu. 9/1C
WHIyKIUH. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykuuu Gapanes

16.09.2026

17.09.2026

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J

Jlaboparopnast
paborta
«Hccnenosanue
SABJICHU S
ANEKTPOMArHUTHOM
WHITYKITA»

23.09.2026

https://m.edso0.ru/XZS5MQCBU

NHAYKTUBHOCTS.
SIBnenune
camounaykiuu. JJ1C

24.09.2026

https://m.edsoo.ru/EOTONSAEA
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https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA

CaMOMHAYKIIUH.
DHeprus MarHUTHOTO
T0JIsL KaTyIIKH C
TOKOM.
DJIEKTPOMarHuTHOE
oJie

Texnuueckue
YCTPOMCTBA U UX
IIPUMEHEHHUE:
[IOCTOSIHHBIE
MarHmrThbl,
AJIEKTPOMAarHuThl,
AJIEKTPO/IBUTaTENb,
YCKOPUTEIH
3JIEMEHTapHbIX
YacTHIL,
MHIYKIIMOHHAs NIeYb

30.09.2026

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MaruuTHoOe€ 10JI€e.
DneKTpoMarHuTHas
WHIyKUUSD

01.10.2026

https://m.edsoo.ru/COBO5BGMC

11

KonTponbnas padota
mo TemMe « MarauTHOe
ToJIE.
DneKTpoMarHuTHas
WHITyKUHSD

07.10.2026

https://m.edso0.ru/8X637ELEU

12

CB0OOIHEIE
MCXAHHNYCCKUC
KOJICOaHUS.

08.10.2026

https://m.edso00.ru/9Y6GYWEVP
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https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

l'apmonunueckue
KoJIeOaHusI.
VYpaBHeHue
FapMOHHYECKUX
KoJieOaHUH.
[IpeBpaienue
SHEPTUU
JlaGopaTtopHas
pabora
«MccnenoBanue
3aBHUCHMOCTH
MepPHOIa MaJTBIX
KoJieOaHu# Tpy3a Ha
HUTH OT JUTUHBI HUTH
U Macchl Tpy3a»

14.10.2026

https://m.edsoo.ru/DPZ8KR61C

14

15

KonebarenpHbIi
KOHTYp. CBOOOAHbBIE
AJIEKTPOMATrHUTHBIC
KOJICOaHMS B
HIeaIbHOM
KoJe0aTeIbHOM
KOHType. AHanmorus
MEXITy
MeXaHUYECKUMH U
AIEKTPOMArHATHBIMH
KOJ€0aHUsIMU

®opmyna Tomcona.
3aKOH COXpaHEHMS
SHEPIHUHU B MICATEHOM

15.10.2026

21.10.2026

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU
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https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU

KOJIE0aTEIIbHOM
KOHTYpE

16

17

IIpencrasnenue o
3aTyXarolux
KOJICOAHUSX.
BriHyXcHHBIE
MEXaHUYECKUE

Kxonebanus. Pe3onanc.

Brinyxnennsie
3JIEKTPOMAarHUTHBIE
KosaeOanus

[TepemeHHBIN TOK.
CunycouanbHbIN
MEPEMEHHBIN TOK.
MormHocTh
MEPEMEHHOTO TOKa.
AMIUIATYHOE U
JIEACTBYIOIIIEE
3HAUYCHUE CHUJIBI TOKA
U HaIpsKEHUs

22.10.2026

05.11.2026

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

18

Tpancdopmarop.
[IpousBoacTso,
nepenava u
norpebieHue
AJIEKTPUYECKON
SHEPTUU

11.11.2026

https://m.edsoo.ru/1ZWZUL8QK

19

YcerpoiicTBo u
IIPaKTUYECKOe
IIpUMEHEHNE

12.11.2026

https://m.eds00.ru/93Z12W400Q

53



https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ

20

21

AIEKTPUUYECKOTO
3BOHKA, TeHEpaTopa
MePEMEHHOTO TOKA,
JIMHUI
AJIeKTpoIepeaq

OKOJIOTUYECKHE
PHUCKH TTpH
MIPOM3BOICTBE
AJICKTPOIHEPTUH.
Kynberypa
HCIIOIL30BaHUS
3JIEKTPOIHEPTUH B
MOBCEIHEBHOM KU3HU

Mexanuueckue
BOJIHBI, YCIIOBHS
pacrnpocTpaHeHHUs!.
[Tepuoa. Cxopocthb
pacrpocTpaHeHus u
JUTHHA BOJIHBI.
ITonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

18.11.2026

19.11.2026

https://m.edso0.ru/SDUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTh
3ByKa. [ pomkocTh
3ByKa. Beicora ToHa.
TemOp 3ByKa

25.11.2026

https://m.eds00.ru/Z8270Q6V70

23

DNeKTpOMarHUTHBIC
BOJIHBI, IX CBOMCTBA U
ckopocTs. [Ikana

26.11.2026

https://m.edsoo0.ru/SWB57C06X
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https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X

QJICKTPOMArHUuTHBIX
BOJIH

24

[TpuHIUIIBL
paaroCBI3HU U
TEJEBUACHUS.
Passurtue cpencrs
cBsa3u. Pagnomnokarus

02.12.2026

https://m.edsoo.ru/2WQTSLGLV

25

26

KonTponbnas padota
«Konebanus u
BOJIHBD»

[Ipssmonuneiinoe
pacrnpocTpaHeHHE
CBETa B OJHOPOJHOU
cpene. Toueunblid
HWCTOYHHUK cBeTa. Jlyu
cBeTa

03.12.2026

09.12.2026

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74ANDOW

27

OTtpaxxeHue cBera.
3aKOHBI OTPAXKEHUS
cgera. [loctpoenue
M300pakeHH B
IUIOCKOM 3€pKajie

10.12.2026

https://m.edsoo.ru/AMBKQM22Z

28

[Ipenomienue ceera.
[TonHoe BHyTpeHHEE
OTpa)KE€HUE.
[IpenenbubIii yron
ITOJIHOTO
BHYTPEHHETO
OTpaKEHHUSI

16.12.2026

https://m.edso0.ru/V49RISTRN
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https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

JlaGopaTopHnas
pabora «3mepenue
moKa3aTe’st
MIPETIOMIICHUS
CTEKJIa»

JInnssl. IlocTpoenue
M300pakeHUH B
nuH3e. Popmyiia
TOHKOU JIMH3BI.
VYBenuueHue JTMH3bI

JlaGopaTopnas
pabora
«HccnenoBanue
CBOMCTB
HM300pakKeHUH B
JIMH3aX)

Jucnepcus ceTta.
CI10KHBIN COCTaB
oenoro ceera. L[Ber.
JlaGopatopHas
paborta «Habmonenue
JUCTICPCUU CBETA»

WnTepdepenius
cera. Judpaxuus
CBeTa.
JudpakiuonHas
peérka

17.12.2026

23.12.2026

24.12.2026

30.12.2026

13.01.2027

https://m.edsoo.ru/J02E1IM1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI
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https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

34

ITonepeunocts
CBETOBBIX BOJIH.
[Tonspusanus ceera

14.01.2027

https://m.edsoo.ru/Q2118XY0OJ

35

OnTtuyeckue
npubopsI U
YCTpPOMCTBA U
YCJIOBHS UX
0€301acHOTO
MIPUMEHCHUS

20.01.2027

https://m.edsoo.ru/M5127JYGT

36

37

38

39

I'pannns
MIPUMEHUMOCTH
KJIACCUYECKOU
MEXAHUKHU.
[Toctynater
CIELIMAJILHOM Teopun
OTHOCHUTEIILHOCTH

OTHOCUTENBHOCTH
OITHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHU
" COKpallCHUEC NIINHBI

DHeprus U UMIYJIbC
PENASATUBUCTCKOM
yactuipl. CBI3b
MacChl C SHEprueH u
HUMITYJIbCOM. DHEPrus
MOKOS

KonTponbHas pabota
«Ontuka. OCHOBBI

21.01.2027

27.01.2027

28.01.2027

03.02.2027

https://m.edsoo.ru/P8GB9FJ5N

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo0.ru/190ZY4BUB

https://m.edsoo.ru/L8689JPLI
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https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

40

41

42

®otonsl. Dopmyna
[Inanka. DHeprus u
UMIYJIbC (HOTOHA

OTKpBITHE U
UCCIIEIOBaHKE
dororddekra.
OmbiTer A. T'.
CroneroBa

3aKOHBI
dhoTodrddekra.
YpaBHeHue
DUWHIITEHHA IS
dororddekra.
«Kpacnas rpanuna»
¢dorosddexra

04.02.2027

10.02.2027

11.02.2027

https://m.edsoo.ru/ZL6P16LA0

https://m.edso0.ru/PGL5XXSRO

https://m.edsoo0.ru/YLCK770G8

43

JlaBiieHue cBera.
Omnwitel 11. H.
JleOenena.
XuMU4YecKoe
JICCTBUE CBETa

17.02.2027

https://m.edsoo.ru/EGO6ZQ1SA

44

Texnuueckue
YCTpOMCTBA U
MTPAKTUIECKOE
MIPUMCHCHHE:
(hOTOAIEeMEHT,
dboTonaTuuk,

18.02.2027

https://m.edsoo.ru/UFQDRSL5M

58



https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M

coJHe4yHas Oarapes,
CBETO/INO]

45

46

Pemrenue 3amad 1o
TeMe «DIEMEHTEI
KBAHTOBOU OIITHUKN)

Mopens aToMma
Tomcona. OnBITH
Pesepdopaa o
pacCessHUIO O-4aCTHII.
[Inanerapnas monens
aroMma

24.02.2027

25.02.2027

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

48

49

[Toctynater bopa

N3nyuenue u
noryoieHue (GoToHOB
IIpU NIEPEXOJE aTOMa
C OJJHOTO YPOBHs
OHEPTUU Ha JPYTOM.
Bunsl criektpos

BomnHoBBIE CBOMCTBA
yacTtull. BoaHs! e
bpoins.
KopnyckynsipHo-
BOJIHOBOM JTyaJM3M.
CrnoHTaHHOE U
BBIHYKJICHHOE
W3JTy4YEHHE

03.03.2027

04.03.2027

10.03.2027

https://m.eds00.ru/6X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO

50

OTtkpbITHE
PaZMOaKTUBHOCTH.

11.03.2027

https://m.edsoo.ru/TSJFUU3TP
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https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

52

53

OmnbiThl Pesepdopaa
0 OIPEICIICHUIO
cocraBa
PaIMOaKTHBHOIO
U3ITyYCHUS

CaoiicTBa anbda-,
Oera-, raMMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha
YKUBBIC OpPraHU3MbI

OTKpbITHE IPOTOHA U
HelTpoHa. M30Tombl.
Anbda-pacna.
DIEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIy4yeHue

DHeprusi CBs3U
HYKJIOHOB B sijIpe.
SInepHble peakiuu.
SAnepHslil peakTop.
[IpoGnemsl,
MEPCIEKTHBHI,
IKOJIOTHIECKUE
aCIIeKThI AIEPHOM
SHEpPreTUKU

17.03.2027

18.03.2027

24.03.2027

https://m.edsoo.ru/UOCIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe
gacTulibl. OTKpbITHE
MO3UTpOHa. MeToabl

25.03.2027

https://m.edso0.ru/SUC62U40A
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https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

HaOIIOACHUS U
perucTpauuu
3JI€MEHTaPHBIX
yactull. Kpyribli
CTOJ
«DyHaMEHTaIbHbIE
B3aUMO/ICHCTBHUS.
Ennucreo
(bu3nIecKoil KapTHHBI
MHUpPay

55

56

57

Oransl pa3BUTHUS
ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOEC
3HAYEHHUE
actpoHomuu. Buzg
3BE3QHOTO Heba.
Co3Besnus, Apkue
3BE3/bI, INIAHETHI, UX
BUIMMOE JBIDKEHHE.
ConHeyHas cucTeMa

Comnnne. CoHeuHast
AKTUBHOCTb.
HcTounuk sHEprun
CouHIta 1 3831

3BE31BI, NX OCHOBHBIE
XapaKTePUCTHUKH.
3BE3 I TIIaBHOM
ITOCIE0BATEILHOCTH.

07.04.2027

08.04.2027

14.04.2027

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0

https://m.eds00.ru/GGD3W74Z0
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https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0

58

Bnytpennee
CTPOCHUE 3BE3]I.
CoBpemMeHHbIE
MPEJICTABJICHUS O
MPOUCXOXKICHUU U
spomonuu CoaHIa u
3BE3]

Mneunsiii [1yTe —
Hama ['anakTuka.
ITonmoxxenue u
nBrokenne ColtHia B
I'amakTuke.
lNamaktuku. Y€pHbie
JBIPHI B SIApax
raJlakTUK

15.04.2027

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas.
Pas0eranue raiakTuk.
Teopust bonpiioro
B3pbIBa. PennkToBOE
W3JyYEHHE.
MeraranakTuka

21.04.2027

https://m.edsoo.ru/QIWRLVWNN

60

Hepemennsie
poOIeMbI
aCTPOHOMHUU

22.04.2027

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbHas pabota
«DJIEMEHTHI
aCTPOHOMHH U
acTpou3uKm»

28.04.2027

https://m.eds00.ru/TXTTCT488
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https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488

62

63

O06o06maromuii ypoxk.
Ponb ¢pusuku n
aCTPOHOMUH B
SKOHOMHMYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAILHOU U
THUYECKOU cepax
JEATEILHOCTH
YeIIoBeKa

O6006maronui ypoxk.
Poib 1 MecTo Qpuznku
Y aCTPOHOMHUU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
Mupa

29.04.2027

05.05.2027

https://m.edsoo.ru/MWNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

64

O6o0maronui ypox.
Ponw ¢pusnueckoit
TEOPHH B
(dhopMUpOBaHUH
MPEJCTABICHUN O
¢bu3nyeckoil kapTHHe
Mupa

06.05.2027

https://m.edsoo.ru/Y29SVPCVR

65

O06o0mmaronmuii ypox.
Mecro ¢uszndeckoit
KapTHHBI MUpPa B
o01Iem psay
COBpPEMEHHBIX
€CTECTBEHHO-
HAay4YHBIX

12.05.2027

https://m.edsoo.ru/LKNUIKHZH
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https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH

MPEJCTABICHUIN O
pupoJie

66

PesepBHBIil ypOK.
MarnutHO€ noie.
DneKTpOMarHuTHast
UHIYKIUS

13.05.2027

https://m.edsoo.ru/EVMFIQTP6

67

68

Pe3epBHbIii ypok.
Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH

PesepHnslii ypok.
KBanroBas ¢duzuka.
DNeMEeHTHI
aCTPOHOMUU U
acTpo(u3uKH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

19.05.2027

20.05.2027

https://m.edsoo.ru/ESABJRKS8L

https://m.edsoo.ru/RARQLV0O2]
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https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

JleMoHCTpUpOBaTL Ha NpUMeEpax pojiab U MecTo (GU3HKU B
101 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIBHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIHUAbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICAIBHBIN I'a3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TeEJ, TOYEHHBIN BJIEKTPUUECKUU 3apsii — IpH pelIeHUn

¢duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIIeCTBA M DJIEKTPOJAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUXKEHUE, CBOOOAHOE NaJieHHe
TeJ, IBWKEHUE IO OKPY>KHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXk/IeHnH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBieHUe, KpUCTAINIM3alus, KHUIIEHHe, BJIaXKHOCTh BO3/yXa,

MOBBIIICHWE JaBJICHMUS] ra3a NpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBsA3b MEXJIy [apaMeTpaMu COCTOSIHHMA ras3a B

H3oIponeccax; 3JCKTpU3aus T, B3aUMOJICHICTBUE 3apAa0B

OnuceiBaTh MEXaHUYECKOE JBIDKEHUE, HCHONb3ys (u3ndeckue
BEJIMYUHBI: KOOPJIUHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJIbC Tena, KUHETUYEeCKas JHEprus,
10.4 NOTEHIMAJbHAsT DHEPIus, MeXaHudeckas paboTa, MeXxaHHYecKas
- MOIIHOCTh, TPU ONMHUCAHWU TPABHIHLHO TPAKTOBaTh (UINYCCKUI
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS W EIUHMIIbI,

HaXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PM3UYECKYIO BEIHUUUHY

C ApYI'uMH BCIUYNHAMUA
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10.5

OnuceiBaTh M3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUCCKUE BEJIUYMHBI: JaBJICHHE rasa,
TEeMIIeparypa, CpeAHss KHHETHYEeCKas OSHEPrus XaoTHYECKOTO
JIBYOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCUCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHHA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O0O3HAYCHHUS M CIUHHUIbI, HAXOIUTh
GopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BCIUYMHY C

APpYyTUMHA BCIIMYNHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEIIMYUHBL:  DJJICKTPUYECKUU  3apsl,  DJJIEKTPUYECKOe  IIOJeE,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
ONMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMBbICI
UCMOJIb3YEMBbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHAJTM3UPOBaTh (PU3UYECKUE TPOLECChl W SBJICHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOTO TAroTeHwus, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYNEPIIO3ULINN CUJI, TPUHIUI
paBHONpABUS HHEPLHUAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYH C
abCOIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHs DJJIEKTPUYECKOro 3apsijia, 3akoH KysoHa; mpu 3Tom
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BbIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HUX O€30MMacHOTO

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU

BBITIONHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKHX SBICHUI
" OpoHecCOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu ATOM (OPMYITUPOBATH MPOOIEMY (3a/1a4y) B TUIIOTE3Y YIEOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOTO

000py10BaHUs, MPOBOAMTH OIBIT U (POPMYIUPOBATH BHIBOJIBI
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10.10

OcymiecTBiIATh OpsSMbIE W KOCBEHHBIE H3MEpEHHs (DU3NYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJIBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX 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

CobOmtonate mpaBuiaa 0e€30mMacHOro0 Tpyda TMpH  MPOBEACHHU
UCCIICIOBaHUH B paMKax yd4eOHOTrO JKCIIEPUMEHTa, Yy4eOHO-
UCCIIC/IOBATEIbCKON M HPOCKTHOM JCSTEIFHOCTH C MCIOJIb30BaHHEM

U3MEPHUTENIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYAOBAHUS

Pematp pacu€rHble 3a1a4u ¢ SIBHO 33JJaHHON (U3NYECKON MOJIENbIO,
UCTIONB3Ysl (DM3MUECKHe 3aKOHBI M MPHUHIIMITBE; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJaud  BBIOMPATh (PU3UYECKYIOD MOJEIb, BBIICIATH
buznyeckue BeIMUMHbBI U POPMYITbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
OPOBOAWTh pacuéThl M OLEHUBATh PEAJbHOCTh IOJYYEHHOTO

3HaYeHUsS! PU3NYECKON BETMUUHBI
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 Y4YeOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOMCKA, CTPYKTYpHUpPOBaHMA,
UHTEpIpeTallii U MPeICTaBICHUsS yu4eOHOM M Hay4dHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUUCKUX U 3apyO€KHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKHMMM YCTPOMCTBAMH, MJIS COXpaHEHHs
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIOIIeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHHEM PA3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYMNIbl, palMOHAIBHO  pPaCHpelneisTh

0053aHHOCTU U IJIaHUPOBATL JACATCIBHOCTH B HCECTAHAAPTHBIX
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11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHMBATH BKJIA[ KaXKAOr0 U3 YUYACTHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBaEMOM IIPOOIEMbI

Kon
MpPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM

06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTOo (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

JIOJIEH, LIEJI0CTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUUECKUH 3apsi, siiepHast MOZEIIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢uznveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM UM  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHSA, JEHCTBHE MAarHUTHOTO TIONS Ha
MPOBOAHUK C TOKOM M JIBIKYIIMHCS 3apsif, SJIEKTPOMAarHUTHBIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHEe, TpeJoMJeHHe, uHTeppepeHuus, aubpakuus U
NOJISIpU3alUs CBETA, JUCIepCchs CBeTa, (POToNeKTpruuecKuil s ekt
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh W3yYCHHBIE CBOWCTBA BeIIECTBAa (DJIIEKTPHUECKHE,
MarHuTHBIE, ONITHYECKUE, JIEKTPUUECKYIO IPOBOJAUMOCTD PA3JIMUYHbBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
bU3MYEeCKHuEe BENMYMHBI JJICKTPHUUECKUH  3apsij, Cuila TOKa,
ANEKTPUYECKOE  HAIPsDKEHUE, DJIEKTPUUYECKOE  COMPOTHBIICHUE,
pasHocth moreHuanos, J/1C, paboTa Toka, HHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIa, MHAYKTHUBHOCTb KaTYIIKH,
SHEPrusl AJIEKTPUYECKOI0 U MArHUTHOTO TOJIEH, NEPUOA M 4YacToTa

Kosie0aHui B Koie0aTeIbHOM KOHTYPE, 3aps/l U CHJla TOKa B ITpoLiecce

TFapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KoJjeOaHMH,  (oKycHoe

69



11.5

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWUHN IPABUIJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YCMBIX BCJIMYUH, HUX
0003HayYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIINEC

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  M3yYEHHBIE KBAaHTOBBIE SBIECHUA M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEpHOJI II0JIypaciiajia, 3HEPTUs CBSA3H aTOMHBIX SI7IEp; [IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKHH CMBICT  HCIOJb3YEMBIX
BEJIMYMH, MX OOO3HA4YEHUs U EIUHUIIBI; YyKa3blBaThb (OPMYIIH,
CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTUMH

BEIWMYHMHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (U3MYECKHE TIPOLECCHl W SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[>xoyia — JIeHna, 3aKOH 2JI€KTPOMArHUTHOM MHIAYKIMH, 3aKOH
HPSIMOJIMHEHHOT O pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAaXKEHUS CBETA,
3aKOHBI IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroddderra, 3aKOH COXpPaHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOIro 3apsija, 3aKOH
COXPAaHEHUs MaccoBOrO 4Mcaa, MNocTynaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pachajga; MpH JTOM Pa3InyYaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIMKM MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

11.10

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BaHUI0 (PU3NUYECKUX SIBIICHUN
U TIPOIIECCOB C HCIIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMIA;
pu 3TOM (HOpMYIHPOBATh MPoOIEMY (331a4y) ¥ TUIIOTE3Y Y4eOHOTrO
HKCIEpUMEHTa,  coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIATh HpsSIMbIE U KOCBEHHBIE H3MEpeHHs (PU3MUECKUX

BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEPEHUS U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ H3MepeHHﬁ
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11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (PM3UUECKUX BEIMYMH C UCIIOIB30BAaHHEM
OpsIMBIX M3MEPEHUN; HIpPU OSTOM KOHCTPYUPOBaThb YCTaHOBKY,
bukcupoBaTh pe3yNbTaThl MOTYYECHHONW 3aBHUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TPapUKOB, €JIaTh BBIBOBI 110 PE3yJIbTaTaM

HUCCICI0BaHUA

CoOmtomaTh mpaBuiaa 0€30MaCHOrO TpyJda TP TMPOBEIACHUU
UCCIIEIOBAaHUI B paMKax Y4eOHOro »JKCIepUMEHTa, Y4YeOHO-
HCCIIEA0BATENBCKON U IPOEKTHOU AEATEIBHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a60paTOpPHOro 000pyA0BaHUS

11.13

11.14

11.15

11.16

Pemartp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ys (hr3MUecKre 3aKOHBl W MPHUHIIMIIBI; HA OCHOBE aHalH3a
YCIIOBUSL 3aJadd  BBIOMPATh (PU3UYECKYID MOJICIb, BBIICIATH
(bu3HYECKrEe BETMYUHBI B OPMYJIIBI, HEOOXOIUMBIC JUTsI €€ PEIICHHSI,
MPOBOJUTh PAacy€Thl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3Ha4YCHUA (bHSquCKOﬁ BCJIIMYHMHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOTHYCCKH
HCIIPOTHUBOPCUUBYIO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

Hcnonp3oBath Tpu  pelIeHUH YYEOHBIX 3a7ad COBPEMEHHBIC
WH(pOpPMAIMOHHBIE TEXHOJIOTHMH [l TIOWCKA, CTPYKTYPHUPOBAaHHS,
MHTEPIIPETAlMA U TPEJCTaBICHUS y4eOHOW W HAy4YHO-TOMYJISIPHOMN
uH(pOpMAaIIKH, TTOJYYCHHON U3 Pa3NTUYHBIX UCTOYHUKOB; KPUTHIECKHU
aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

OOBSACHATH MPHUHIIMIIBI ACHCTBUS MAllWH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3invaTh YCJIOBHUS UX OE30MACHOTO HCIIOIH30BAHHS B

MOBCEIHEBHOM XKU3HU

11.17

11.18

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, B O0OBSICHEHHE IIPOIIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU Juig  oOecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIOIIeH cpene

11.19

PaboTath B rpymnmne ¢ BBINOJIHEHHEM PA3IMYHbIX COLMATBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpYMNIbl,  PAlMOHATBHO  paclpeiessTh

00513aHHOCTH U IJIAHUPOBATL ACATCIIBHOCTL B HCCTAHAAPTHBIX
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CUTyalluAaAX, aACKBATHO OLICHHBATH BKJIAJ KaXXI0Io0 H3 YYACTHHUKOB

IPYIIBI B PEIICHUE pacCMaTpUBaEMOM MPOOIEMBI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIEMCHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

11

1.2

®usuka — Hayka o mnpupone. Hayunbie
METO/1bl I03HAHUS OKpY Karo1iero Mupa. Poib
JKCIIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopenupoBanue (GU3NYECKUX SBICHUH U
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
®du3nyeckrue 3aKOHbl U TEOpUH. [ paHUIIBI
MPUMEHUMOCTH (bu3HYeCKUX  3aKOHOB.
[Ipuaiun coorsercTBust. Pone u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUpPA, B IMPAKTHYECKOMN

NEeITEeILHOCTH JII0IEH

MEXAHUKA

211

2172
2.1

2.1.3

KNMHEMATHUKA

MexaHu4deckoe JABWKCHUC.
OTHOCHUTENHLHOCTD MEXaHHUYCCKOTO

nBukeHust. CucreMa orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeaHsAsS CKOPOCTD,
MTHOBEHHass  CKOPOCTb) W  YCKOpEHHe
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JBH>KCHUE. I'padpuxn
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH,
YCKOpEHUS, OyTH W TIepeMelleHHs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU
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214

2.15

2.16

2.1.7

CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaJIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEpPUAIbHOM  TOYKH 1O
OKPYXHOCTH. YTJIIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. ITepuon U qacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JBHKEHHUE CHApSJOB, LICIIHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIEHUS MEXIY My TSMU,
MIPOMICHHBIMU TEJIOM 3a I1OCJIEA0BATEIIbHbBIE
paBHbIE  MPOMEXYTKM  BpPEMEHHU  IpHU
PaBHOYCKOPEHHOM JIBM)KCHUM C Ha4aJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
NBIDKEHUSI IIapuKa B BSI3KOM JKHUJIKOCTH.
W3ydenue nBHXKEHHS Tena, OpPOLIEHHOTO

TOPHU30HTAJILHO

2.2

221

2.2.2

JUHAMUKA
IIpuHnun  otHocurensHOCTH — [anmites.
IIepBeii 3axkoH HeroTona. HMHepunanbHble
CUCTEMBI OTCYETA

Macca Tena. Cuna. IlpuHnun cynepno3nuuun

CHUJI

2.2.3

224

Bropoit 3akon HeroTOHa 111 MaTepHabHON
TOYKM B HMHEPLUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3akoH HeroToHa mis
MaTEpUaIbHBIX TOYEK

3akoH  BceMupHoro Tarorenus. Cuia

Tshkectu. [lepBas kocmHuueckas CKOPOCTb.

Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka
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2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TpPEHUS  IOKOS.
Koaddunment tperns. Cuma conpoTUBIICHUS

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

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHHUC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIBHO OCHU BpaH_IeHI/IS'I.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa B UICO

2.2.9

2.2.10

231

2.3.2

TexHuyeckue yCTpPOMCTBA: NOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuyeckue paboTel. M3yueHne ABHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBUEM HecKobkux cuil. VccnenoBanue
3aBHCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B JehopMUPYEMOIl NpYyXKUHE U PE3UHOBOM
oOpasue, OT BEIUYMHBI HX JAedopMaIuu.
Uccnenosanue yCIIOBUM paBHOBECHS
TBEPOTO TEJA, UMEIOIIETO OCh BPALLECHUS
3AKOHbI COXPAHEHN A B MEXAHUKE

WMmynbc MarepuanbHOM TOYKH, CUCTEMBI
MaTepuadbHBIX Todek. MVMmynbc cuiibl u
M3MEHEHHE UMITYJIbCA Tella

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE IBIKEHNE

2.3.3

PabGora cuel

234

2.3.5

MorHocTh criIbl

Kunernueckas OHEPIusa MaTepHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

2.3.6

[TorenmmanvHass sHeprus. I[loTreHunanbHas
SHEprus yIopyro nehopMUPOBAHHOMN

npyxuHbl. [loTeHuuanbHast sSHeprus Tena

BOJIM3M OBEPXHOCTH 3eMIIU
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HOTGHI_[I/IaHBHBIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HECIMOTCHUHAJIBHBIX CHJII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKoH COXpaHEeHMSI
MEXaHUYECKON YHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

239 TexHu4ecKkue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktnyeckue paboTel. HM3ydeHue cBsA3M

2310 CKOpPOCTEHl Tel MpHU HEYHpyroMm yjaape.

HccnenoBanue CBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

3.1

MOJIEKYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.11

OCHOBHbBIE ~ TIOJIOKEHUS  MOJEKYJSIPHO-
KUHETHYECKON TEOpHH. BpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUs] Ta30B, KUJIKOCTEH U
TBEPABIX Tel U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.14

Macca wmonekyn. KoimuectBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.16

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIILHOI'O Ir'a3a

AbGcouoTHas TemIiepaTrypa Kak Mepa cpeHei
KUHETHYECKON SHEpruu TEILIOBOT'O
IBKeHUs vactull rasa. Illkxana temmneparyp

KennBruna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA
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3.18

I"a3oBble 3akoHbI. 30mporieccsl B nieanbHOM
ra3e ¢ MOCTOSIHHBIM KOJINYECTBOM BEILIECTBA:

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHuyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

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

COCTOSIHUA pa3pCKECHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

3.2.2

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KommuecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

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

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIEpEaauc

ITepBbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

3.2.5

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

terioBor MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  paBHUraTenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH
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3.3

Texuuueckue YCTpOMCTBA: JBUTaTENIb

3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJOAUIBHHUK, KOHAUIIMOHEP
328 [IpakTueckue paboTHL. N3mepenue

YACIBbHOU TEIJI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbIE ITEPEXO/IbI

331

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTD

TEMIICPATYPhbI KUIICHUA OT AAaBJICHUSA

3.3.2

3.3.3

3.34

AOCOIJIIOTHAA M OTHOCHUTENbHAA BJIAKHOCTD

BO31yxa. HachlmenHslii nmap

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

COBpCMeHHBIC MaTcpHraJIbl

IInaBneHue u KpucTtajuin3danus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHUE TEIJIOBOTO OajlaHca

3.3.6

3.3.7

TexHuueckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
IIOJTyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTUHN

[IpaxkTrueckue paboTHI. H3mepenne

BJIAXKHOCTH BO3JyXa

4.1

411

OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA

DnexkTpu3anusi TeN. IEKTPUUYECKUI 3apsi.

JIBa BUIa SIEKTPUYECKUX 3apsI/IOB

41.2

[IpoBoHMKH, JUDIIEKTPUKA nu

IIOJIYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

41.4

Bzaumopeiictue 3apsanoB. 3akoH Kynona
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4.2

4.1.5

4.1.6

Onektpuueckoe  mnose.  Hampsok€HHOCTB
3IEKTPUUYECKOTO TOJISL. [IpuHumn
cynepno3uiuu. JluHuM — HANPsSKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh NOTEHIINAIOB

4.1.7

HpOBO,IIHI/IKI/I U OUBJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaﬂ

IIPOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.

DHeprus 3apsKEHHOI0 KOHAEHCcaTopa

419

TexHuyeckue yCTpOMCTBA:  3JIEKTPOCKOIL,
ANEKTPOMETP, 3JIEKTPOCTATUUECKasl 3allUTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN TPUHTED

4.1.10

TIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

[IpakTnueckue paboTHL. Nsmepenue

3J'I€KTpOéMKOCTI/I KOHACHCATOpa

CPEJIAX

VYcaoBus CyIICCTBOBAaHUA IIOCTOAHHOI'O

421 JNEKTPUYECKOT0 TOKAa. VICTOUYHMKM TOKa.
Cua Toka. [TocTossHHBIN TOK
422 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu
423 DIJIEKTPUYECKOE CONPOTUBIICHHUE. Y ICIBHOE
o COTPOTUBIICHUE BEIIECTBA
424 [MocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COEAMHEHHUE TTPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTP JEKTPUIECKOTO TOKA
127 anekTpoaBwkymas cuna (manee — J/C) u

BHYTPEHHEE  COIPOTUBIICHUE HCTOYHHUKA
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4.2.8

Toka. 3akoH OMa Il TOJIHOM (3aMKHYTOM)

3J'I€KTpI/ILIeCKOI‘/'I OCIIN. KOpOTKOC 3aMbIKaHUEC

DNeKTpOHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTHUBIICHUS
METaJJIOB oT TEeMIEPaTypHl.

CBepxnpoBOIUMOCTb

4.2.9

4.2.10

OnexTpuueckuil ToK B BakyyMme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

[TonynpoBoAHUKH. CobcTBeHHas u
MpUMeCHast MIPOBOIUMOCTD
MOJIyIpoBOAHUKOB. CBONCTBA p-n mepexoa.

[TonynpoBoiHUKOBBIE TPUOOPHI

4211

4.2.12

DONEeKTpUYEeCKUd TOK B  DJIEKTPOJUTAX.
DneKTpoIuTHYECKAs JUCCOLMALHA.

DIeKTponn3

DNEKTPUUYECKUI TOK B rasax.
CaMOCTOSTENPHBIN W HECAMOCTOATEIbHBIN
pa3psa. PasinuyHblie TUIIBI CAMOCTOATENBHOTO

pazpsaa. Monaus. [1nasma

4.2.13

TexHudeckue  yCTpOMCTBA:  aMIepMerp,
BOJIbTMETP, PpEOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHUBJIEHUS, BAKYyMHBIN
MO, TEPMUCTOPHl U  (OTOPE3UCTOPHI,

HOHynpOBO}IHI/IKOBBIf/’I JHUO/J, raJIbBaHUKa

4.2.14

[IpakTnueckue paboThlI. Nsyuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC mcTOYHMKAa TOKa M €ro
BHYTpPEHHEro conpotuBieHus. Habmonenue

AJIEKTPOIIH3a

11 KIIACC
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Kon Koanposepsiemoro
pasjena 3J1eMeHTa

HpOBepHeMbIe 3JIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMTHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

43.1

ITocTosiHHEIE MarHUTEl. B3anMonencTBue

IIOCTOAHHBIX MarHuTOB

4.3.2

MaruutHoe mosne. BekTop MarHUTHOU
uHaykuud. [IpuHnmn — cynepro3unu.
JInann MarnuTHOM MHAYKUuU. KapruHa
JUHUNA MarHUTHOM MHAYKIMHU  TOJIS

IIOCTOSAHHBIX MarHuTOB

4.3.3

4.3.4
4.3

435

4.3.6
4.3.7

4.3.8

MarnuTHoe ToJie TPOBOJHHKA C TOKOM.
Kapruna nuHU mosis JUIMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO
IPOBOJIHUKA, KaTyIIKH C TOKOM. OmbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB

C TOKOM
Cuna AMrmiepa, €€ MOyJIb M HalPaBJICHHUE
Cuna  Jlopenna, €€ Moaylbp U
HarpaBjeHue. J[BmkKeHue 3apsKEeHHOMN
YaCTHI[BI B OJTHOPOTHOM MarHUTHOM IIOJI€.
Pa6ora cunbl JlopeHniia

SIBneHne 3MeKTPOMarHUTHOM MHIYKIUU
[ToTok BekTOpa MarHUTHOM MHIYKLIMHU
SJIC WH]TyKIHH. 3akoH

ANIEKTPOMArHUTHOM MHAYKIMK Papanes

4.3.9

4.3.10

BuxpeBoe »anextpuueckoe moae. I/C
MHAYKIMU B IMPOBOJHMKE, IBHUKYILIEMCS
MOCTyNaTeIbHO B OJTHOPOJHOM

MAargsuTHOM I10JI€

[IpaBuo Jlenna

4311

NHIyKTUBHOCTD. SIBnenue

camonHaykuuu. 9JIC caMonHAYKIMH
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DHepruss MarHUTHOTO TIOJII KaTyIIKH C
43.12
TOKOM
4.3.13 DJEKTPOMAarHUTHOE T0JIE
TexHuueckue yCTpONCTBA: IOCTOSIHHBIC
MAarHHTHI, 3JIEKTPOMATrHUTHI,
4.3.14 AJIEKTPOBUTaTEllb, YCKOPHUTEIH
AJIEMEHTAPHBIX ~ YACTULl, HWHIYKIIMOHHAs
neyb
[IpakTnueckue paboTHI. N3yuenune
MarHuTHOTO TIOJIA KATYIIKHU C TOKOM.
HccnenoBanue JeiCTBUS TMOCTOSTHHOTO
4.3.15
MarHutTa Ha  paMKy C  TOKOM.
HccnenoBanue SBIICHUS
AJIEKTPOMArHUTHOW WHTYKITHH

5 KOJIEBAHUMA 11 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KomnebarenpHast cucrema. CB0OOOIHBIE
KoneOanus. ['apMoHMYecKue KoiaeOaHwusl.
51.1
[lepuon, uacrora, ammuuTyna u ¢aza

KoeOaHui

[IpyxvHHBIA MasTHUK. MaTeMaTH4eCKUi

512
MasiTHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.
51.3 Kunemarnueckoe 51 IUHAMHAYECKOE

5.1 OIIMCAaHHUE KOJeOATEILHOIO JABMKCHUA

[IpeBpamenue SHEPTUU npu
rapMoHHUYeCKux  KonebaHusx.  CBs3b
5.1.4 aAMILTATY b KoJIeOaHmit HUCXOJTHOMU
BEJIMYMHBI C aMIUTUTYAaMH KoyeOaHui eé

CKOPOCTH M YCKOPEHUs

KonebGartenpupiii  koHTYp. CBOOOIHBIE
SJICKTPOMArHuTHBLIC KOHe6aHI/I$I B
515
uacaTbHOM  KOJeOaTeIbHOM  KOHTYpE.

AmnHanorus MCKAY MCXAHUYCCKUMHU U
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5.1.6

AIEKTPOMATrHUTHBIMU KOJIeOaHUSIMHU.
®opmyna Tomcona

3aKoH COXpPAaHCHUS SHEPTHUU B UACAIIBHOM

K0J1e0aTeIbHOM KOHTYPE

5.1.7

5.18

BrinyxaeHHbie MEXaHUYECKUE
kojiebanus. Pesomanc.  PesonancHas
KpHuBasl. Beinyxaennsie

SJICKTPOMAarduTHBIC KoJe0aHusl.

Ilepemennbii  TOK. CuUHYCOMAIbHBII

IIEPEMEHHBIN TOK.

5.19

5.1.10

MomHocTb [IEPEMEHHOT O TOKA.
AMIITUTYJHOE U JIEHCTBYIOIEE 3HAUCHHE

CHJIBI TOKA W HAITPSAKCHUA

Tpancdopmarop. [IponsBoacTBoO,
nepeaaya u noTpediIeHne dIeKTPUIECKON
SHEPrUHU. OKOJOTUYECKHE PHUCKH TpPHU
MPOU3BOACTBE JJIEKTPUYECKON SHEPTHUU.
Kynerypa HCIIOJIb30BaHUS

AJIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HHU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIICepcaavd

5.1.12

[Tpaktnyeckue pabotel. HccnenoBanue
3aBHCUMOCTH TepHoJia MaJbIX KoJeOaHMi
rpy3a Ha HUTH OT JJUHBI HUTU M Macchl
rpy3a. MccienoBanue nepeMeHHOro Toka
B 1enu u3 M0CJIEI0BATENBHO
COCIMHEHHBIX KOHAEHCATOpa, KaTyIIKH U

pesucTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

5.2
521

Mexannueckue BOJIHBI, yCJI0BUMA
pacnpoctpanenusi. Ilepuwon. Ckopocthb
pacopocTpaHeHUs H  JUIMHA  BOJIHEBL

[Tonepeunslie 1 MPOIOJIbHBIE BOJIHBI
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5.3

5.2.2

5.2.3

WnTepdepenius u TuQpakus

MEXaHUYCCKUX BOJH

3ByKk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKA.

Bricora Tona. TemOp 3ByKa

5.24

525

DJIEKTPOMAarHUTHbIE  BOJHBL. Y CJIIOBHS
W3JIYYCHHUSI DJICKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanus Bektopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEJIOMIICHUE, MOJIIpU3aLUs,
mubpakius, uHTepdeperuus. CKOpoCTbh

SJICKTPOMArdMuTHBIX BOJIH

5.2.6

5.2.7

5.2.8

5.3.1

[Ixana JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U ObITY

[IpuHUUIIBI pagUOCBS3U U TEJIEBHUICHHUSL.
Pannosoxkamust. DNEeKTPOMArHuTHOE

3arpsA3HCHUC Oprxcanmeﬁ Cpcabl

TexHnueckue yCTpouCTBa: MY3bIKAJIbHbBIC
WHCTPYMEHTBHI, YIABTPa3ByKOBast
JIMaTHOCTUKA B TEXHHUKE W MEIUIINHE,
pamap, pagdONPUEMHUK,  TEJIECBU30D,
anTeHHa, Tenedon, CBU-neyn

OIITHUKA

HpﬂMOJ’IHHCﬁHOC paciupoCTpaHCHUC

CBeTa B OAHOPOAHOM cpene. JIyu cBera

5.3.2

5.3.3

OTtpakeHue cBeTa. 3aKOHBI OTPaKECHUS
cBera. [locTpoeHre H300paKeHHIA B TTIOCKOM

3epKase

HpeJ'IOMJ'IeHI/IC CBeTa. 3aKOHBI TIPEJIOMJICHUS

cBeTa. AOCOIIOTHBIN oKasareib

MMPCIOMJIICHUA
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5.34

Iomnxoe BHYTPEHHEE OTpaKEHHUE.
IIpenenbHbIN yroa NOJHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

Hucniepcust  cBera. CIIOXKHBIH — cocTaB

oenoro ceera. Llser

Cobuparoniye ¥ paccerBaIOLIUE JIMH3BL.
Tonkasa nuH3a. OKyCHOE PACCTOSAHUE U
ONTHYECKass CWJIa  TOHKOM  JIMH3BIL.
[Toctpoenue M300pakeHUi B
cOoOMparOIIMX U PACCEUBAIONIUX JIMH3aX.
@opmyJsia TOHKON JMH3bL. YBEJIUYECHUE,

JaBacMoO¢C JIMH30M

Hp CACIIbI MMPpUMCHUMOCTH

r€OMETPUYECKON ONTHKH

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Wutepdepeniuss  cBeta. KorepeHTHbIe
HCTOYHHKH. YcmoBus HaOII0ICHUS
MaKCHMYyMOB 51 MUHHUMYMOB B
UHTEp(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(I)EBHLIX KOTCpCHTHBIX UCTOYHUKOB

Hudpakuus  cBera.  AudpakumonHas
peméTka. Y ciaoBue HaAOIIOACHUS TJIaBHBIX
MaKCUMYMOB npu naIeHuu
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPAKIMOHHYIO PEIIETKY

[Tonspuzanus ceera

TexHUUeCKue YCTpOIcTBa: OUYKHM, JyIa,
doToannapar, NPOEKIMOHHBIN amnmapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAas
ONTHKA, nudpakimoHHas — pemeTka,

MoJsIpon g

[Ipaktuyeckue  pabotel.  M3mepenue
IoKasaresns npesomieHus. Mcenenosanne
CBOWCTB  M300pakKeHMH B  JIMH3aX.

Hab6nronenue aucnepcun cBeta
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7.1

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKHU. IToctynartsl TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJIs CKOPOCTM CB€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEIBHOCTH DUHILITEHHA

6.2

OTHOCHTEILHOCTh OIHOBPCMCHHOCTHU.
3aMe,Z[J'ICHI/IC BpEMCHH W COKpallCHUC

JJIAHBI

6.3

DHeprusi 1 UMITYJIbC CBOOOTHON YaCTHUIIBI

6.4

711

7.12

7.1.3

7.1.4

CBsi3p Macchl C dHEpPrueld U HUMITYJIbCOM

CBOOOJIHOM YaCTHIIBl. DHEPrusi IOKOS

CBOOOJHOMN YaCTHUIIBI

KBAHTOBAA ®U3UKA
RJIEMEHTBI KBAHTOBOU OIITUKU
@®otonsl.  ®opmyna Ilnanka  cBsa3M
SHEpruu (POTOHA C €ro YacToTol. DHeprus
U UMITYJIbC (POTOHA
OtkpeiTHE u UCCIIEJOBaHNE
¢dorordpdexra. Onbitel A.I'. Cronerosa.
3akoHsbl poTodddexTa
YpaBHeHue OHHINTENHA s
dotoadpdexra.  «KpacHas  rpanuman
doroapdexra

Hasnenue ceera. Onbitel [1.H. JIebeneBa

7.15

XuMHUIecKoe JeHCTBHE CBETa

7.1.6

TexHUYECKHE yCcTpolcTBa: (DOTOIIEMEHT,
dboTomaTyuk, COJIHEYHAs Oarapes,

CBETOOHNO

7.2

CTPOEHUE ATOMA

7.2.1

Monpens atoma Tomcona. OnBITE
Pesepdopaa nmo uccienoBaHuio CTPOCHUS

aromMa. HnaHeTapHa;{ MOJCJIb aTOMa
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7.2.2

Iloctymater  bopa.  M3nyueHue wu
norjouieHue (GOTOHOB TMpHU MEpexojie
aToMa C OJHOTO0 YpOBHS HHEPruM Ha
npyroi. Bupbl  cnektpoB.  CrekTp

YPOBHEW 3HEPrUM aToMa BOAOpoAa

7.2.3

7.24

BonHoBrIe cBouicTBa dactul. BoJHBI A€
Bporins. KopmyckyisipHO-BOJIHOBOM
nyamusM. Jludpakius SIEKTpOHOB HA

KpucTajuiax

CrioHTaHHOE U BBIHYKACHHOC U3JTYUCHUC.

YceTpoicTBO M IpUHIHAIT PabOTHI J1azepa

7.2.5

TexHuueckue yCTpouCTBa: CIEKTPAIbHBIN
aHanu3 (COEKTPOCKOI ), T1a3ep, KBAHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktnueckue pabotel. HabGmroaeHue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

MeToapl HaONIONEHUS W PETUCTpaLUU

SJICMCHTAPHBIX YaCTHUIL]

OTKpBITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuio cocraBa
panumoakTuBHOrO u3nmy4yeHus. (CBoiicTBa
anbda-, Oera-, raMmma-u3JIy4eHus..
BnusHre paguoakTUBHOCTH Ha IKUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTKpbITHE  TNPOTOHAa W  HEWUTpPOHA.
Hyknonnas monens siapa I'eitzenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4HCIO

sanapa. N3oTonsl

Anbda-pacma. DIeKTPOHHBII u
NO3UTPOHHBIH  Oera-pacman.  [amma-
U3TydeHne. 3aKOH  PaJrOaKTHBHOTO

pacnazna
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7.3.5

7.3.6

OHeprusi CBS3M HYKIOHOB B  sJIpe.
SAnepubie cuibl. Jlepext mMacchl sapa
Snepubie peakiuu. JleneHre W CUHTE3

saep

7.3.7

7.3.8

7.3.9

Snepusiii  peakrop.  TepmosiaepHbIN
cuHre3. IIpoGieMbl M  NEpPCHEKTUBbI
AJIEPHOM DHEPreTHKU. OKOJIOTMYECKHE

ACIICKThI ﬂﬂCpHOfI OHEPICTUKHU

OneMeHTapHble  yacTulbl. OTKphITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE
B3aUMOJICHCTBUS

TexHuueckue yCTpOICTBA:  JO3UMETD,
Kamepa BuibcoHa, SAEpHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YacTHIL (o TOTOBBIM

¢dotorpadpusam)

OJIEMEHTHBI ACTPOOU3UNKU

8.1

8.2

Bun 3B€3qH0r0 Heba. Co3Be3nus, sipKue

3Bé3IU>I, IJIaHCThI, X BUAUMOC JIBUKCHUC

Conneuynas cucrema. IlnaHeTsl 3eMHOI
T'PYIIIIBI. IImaneThI-TUTaHTEI n ux
CIIYTHHUKHU, KAPJIMKOBBIC ITJIAHCTHI. Marjsle

Tena COTHEYHOU CUCTEMBI

8.3

Connane, d¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, paJinyc, TEMIIeparypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CTIEKTPAJBHBIA KJIaCC — CBETHUMOCTDHY.
3BE3abI IVIABHOM  ITOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTEY IS

3BE37] ITIaBHOI MOCIEN0BATEILHOCTH
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8.6

8.7

Buytpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE Ipe/ICTaBICHUS 0
HPOUCXO0XKICHUH U dBosronuy ConHIa U 3BE3 .

OTarbl )KU3HU 3BE3]1

Mineunbii Ilyte — Hama [Manaktuka.
CnupansHass  cTpykrypa [amaktuku,
pacupeneneHue 3BE3N, Ta3a U IbUIM.
[Tonoxenne wu nBwxkenue ConHna B
lamaktuke. Ilmockas u  chepuyeckas

noacucTeMbl ['atakTuku

8.8

8.9

8.10

Tuner ranaktuk. PagmoranakThku H

KBa3apbl. YEpHBIE IBIPHI B sIpaxX rajJakTHK

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaOOna. PasOeraHuwe TrajaKTHK.
Bo3pact u panuyc Bcenennoil, teopus
bonpmioro B3peBa. Mogens «ropsyeit
Bcenennoi». PenukroBoe usiyuenue

Macmrabnast  ctpykrypa BceneHHoi.

Meraranaktuka. Heperménnblie npooaembl

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

» dmsuka, 10 xrace/ Msaxumes I'.4., byxosues b.b., Corckuiit H.H. on
penakmueii [TappentreBoii H.A., AkironepHaoe o0miectBo «M31arenscTBo
«IIpocsemienne»

» dusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueii [lapdentreBoit H.A., AkunonepHoe o61ectBo «3naTenscTBo
«IIpocsemenue»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

1. ®uzuka. 10 kiacc. YueOHuUK A1t 00111€00pa3oBatT. OpraHu3alyii ¢ Npui.Ha
ANIEKTPOH. HOcHUTele: 0a30BbIM U poduibHbI ypoBHU/ 'S, Mskumes, b.b.
byxosues, Corckuit H.H./ M.: [IpocBemenune, 2020.

2. Kynepmrreitn FO.C. ®usuka. JluddepeHmpoBaHHbIE KOHTPOJIbHBIE
pabotel.7-11xmacc.CII6.: Uza. Jom «Centsaops», 2015.

3. ®usuka. «KoHCTpYyKTOpP» CaMOCTOSITENIbHBIX U KOHTPOJIBHBIX padoT. 10 —
11 xnaccel: mocoOue s yuuTenen oomieodpa3onar. yupexaenuit/ C.M.
AngpromeukuH, A.C. CnyxaeBckuil.- M.: IIpocsemenue, 2018.

4. Coopuuk 3ama4 o ¢usuke. 10-11 xkmaccer (k yueOnunkam ['.4. Msikuiesa
u.ap.) — M.: Dx3amen, 2019.

5. Coopnuk 3amay no pusuke mist 10—11 kmaccel: mocodue s yqanuxcst
o011eo0pa3oBat. opranu3anuii: 6a30Bslii 1 podui. yposuu / H.A.

[TapdenTrena.- 5-¢ uzn. M .: [Ipocsemenue, 2017 r.
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6. ®usuka. 3amauynuk. 10-11 ki1.: [Tocobue nisa o611eo0pa3oBaT. yupexaeHUN
/ PeimkeBud A. I1. - M.: Jlpoda, 2019.

7. TemaTuueckue caMOCTOSITENIbHBIE U KOHTPOJIbHBIE pabOTHI 10 pu3uke.10
kinacc. / O.. I'pommena.- M.: Dx3amen, 2017.

8. A.Il. PermkeBuu. CoopHUK 3a7a4 1o pusuke. Mocksa, [poda, 2017 r

9. ®poHTanpHbIe TJabopaTopHbie padOTHI 1Mo Gusuke B 7-11 kimaccax
o01eoOpaszoBarenbHbIX yupexaeHusx: Ku. qig yuurens / B.A. bypos, FO.N.
Ik, b.C. 3BopsikuH u p.; nox pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[IpocBemenne: Yueo, aut., 2015

10. Kogudukarop 31€eMEHTOB coepxKaHus U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB 00I1€00pa30BaTEIbHbBIX YUPEKICHUN IS
nposeaeHus B 2024 rogy enuHOro rocygapctseHHoro sk3amena no ®U3MKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSTEIbHBIX U KOHTPOJIBHBIX
paboT. MockBa «Mmekca» 2019 r.

12. ®usuka. 10 kmacc: TEXHOIOTHYECKHE KapThl YPOKOB 1o yueOHuky I". 4.
Msxuiesa, b.b. byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareituenko.-
Bousrorpan: Yuurens. 2019.

13. I'.B. Mapkuna ®@usuka 10 kinacc. [loypounslie mians! mo yueoHuky I'.51.

MskumeBa, b.b. byxosuesa. B.: Yuutens, 2020.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://m.edsoo.ru/7f4181ce
http://www.sgutv.ru/productl_1.htm?id_film_part=1
http://seninvg07.narod.ru/004_fiz_prez.htm
https://BcexonTponbHbIC. pd/

http://www.fizika.ru/ - caiit qis yunrtesaei GU3MKNA U MX YUICHUKOB.
http://www.physics.ru/ - maTepuaisi o ¢usuke.

WwWWw . ege .edu.ru - uaopmarmonusiii mopraia EI'D.

http :// school - collection . edu . ru / - enunas xomnekuus [IOPoB
https://resh.edu.ru

https://yaklass.ru

https://edu.skysmart.ru

https://urok.apkpro.ru
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