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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOU 00pa3oBaTeNbHOW Mporpammsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Ttakxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (OpMUpOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI MHpa oOyyatomuxcs 10-11 xmaccoB mpu
oOydeHHH UX Qu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/AESITEIIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTBYeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METaNpeJIMETHBIM pEe3yJbTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJMMOCTh pealu3aldyd MEXIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMU Y4YeOHBIMH TMpeaMeTamMu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3y4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHMS Kypca (PU3WMKH: JTUUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma 1o ¢pu3MKe BKIIOYAET:

e IUIAHHPYEMBIE pE3yJbTaThl OCBOCHMS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «du3nkay 1no rogamM 00ydeHuUs.

dusrka Kak Hayka O HaumOosiee OONIMX 3aKOHAX IPHUPOJbI, BBICTYIAs B
Ka4yecTBE yueOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHU#M 00 okpyxkaromeM mupe. [lIkonpHBIN Kype PU3HKH — CUCTEMOOOPa3yrOITUi
11 €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
bu3uueckoii reorpadueri U acTtpoHoMueu. lcmonp3oBaHWE W aKTUBHOE
npUMeHeHne (U3WYeCKUX 3HAHMKA  ONpeNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIy4€HHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyeHne (QU3MKU BHOCUT OCHOBHOW BKJIaJ B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arouuxcs, B (OPMUPOBAHUE YMEHUI NPUMEHSIThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJIHEHUN UMHU Y4€OHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0I1ero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmunocmu. B COOTBETCTBUM C HEHl Kypc SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3/iesioB (PU3HMKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qusnueckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus NOpeanojaraeT HCIOIb30BaHHE
IYMaHUTApHOTO TOTEHLHAaNa (PU3UYECKOM HAyKH, OCMBICICHHUE CBS3H Pa3BUTHUS
¢u3uku ¢ pa3BuTHEM OOIIECTBAa, a TaKke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonou  nanpaenennocmu. Kypc ¢Gusuku npenmnoiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JieM pallOHAIBHOTO MPUPOIOTOIB30BAHUS U HKOJIOTMYECKOM 0€30MacCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUecKue Teopuu ((popMUpOBaHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, PO (PyHIAMEHTATbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O MOPHUPOAE, TIPAHULAX
OPUMEHUMOCTH TEOpUM, A OINHCAHUS ECTECTBEHHO-HAYYHBIX SBJICHHM U
IIPOIIECCOB).

CHCTeMHO-IeSITeIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyYaronInXcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 23TO HCIOJB30BAaHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H J1a0OpaTOpHBIX padoT,
KOTOpBIC B TIporpamMme 1o (u3uke oObeIUHEHBI B OOIIUH CIHCOK YUYCHHUYCCKHX
MpaKTUYECKUX paboT. BblheneHne B yKa3aHHOM IepedyHe JIabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISETCS YYaCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHust kaOuHeta ¢usuku. Ilpm osTomM oOecreunBaeTcs OBIAJCHHE
O0y4aIoOUMMHCST YMEHHUSIMH TMPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENAETCS PELIEHUI0 PAacdYE€THBIX M Ka4eCTBEHHBIX
3anad. Ilpu 3TOM M1 pacu€THBIX 3aa4 MPUOPUTETOM SIBISIOTCS 3a/a4d C SIBHO
3a/laHHOM (PU3UYECKONW MOJEIbIO, O3BOJIAIOLIME TPUMEHATh U3YUCHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaK W WHTCTPUPYS 3HAHUSA W3
pa3HBIX pa3nemnoB. /(s KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTEKAHMS (PU3MYECKUX SBICHUN M MPOIECCOB B OKPYKAIOMICH
KU3HU, TpeOyrommue BbIOOpa (PU3NUECKOW MOMENTH IJisi CUTYallMH TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO K MaTepUanbHO-
TEXHUYECKOMY oOO0ecreueHnio ydeOHOro mpoiiecca 0a30Bbli YpPOBEHb Kypca
bU3UKHM HA YPOBHE CPEAHETO O0IIero o0pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBUSAX
NPEeIMETHOTO KaOWHeTa (U3MKU WU B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYyYHOTO IMKJIa. B kaOuHere (Qu3NKu MOTKHO OBITh
HeoOXxoauMoe JlabopatopHOe OO0OpYIOBaHHME ISl BBIMOJHEHUSI YKa3aHHBIX B
nporpaMme 1o (PU3MKEe YUYEHUUYECKUX MPAKTUYCCKUX padOT U JACMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHcTpaimoHHoe o0opyaoBaHue GOpPMUPYETCS B COOTBETCTBHHU C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIIMPUYCCKUX |
(GyHIaMEHTaJIbHbBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBaeTCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUYecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIETIIMHU U3y4YeHUsS (PU3UKHU B 0011IeM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYYAIOIIMXCS K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3ydbTaTa H3yUYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHne yMEHHN OOBICHATH SIBICHUS C HCIOJB30BAHHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHMe MpeACTaBICHUN O poiu (DU3UKU IS PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHnue 3TUX Iejell 00ecreuynBaeTcss perIeHNeM CICIYIONINX 3a1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NUECKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHITh TEOPETHYECKUE 3HAHUSA IS
OoOBbsICHEHHUS (PU3MYECKUX SBICHUHM B TPUPOAE U ISl TNPUHATHUSA
IIPAKTUYECKUX PEUICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peHIeHUS PA3NIMUHBIX 3aJad C SBHO 3aJlaHHOM
¢uznuecko MoOJeNblo, 3ajay, MOJPa3yMEBAIOUIUX CaAMOCTOSTENbHOE
co3gaHue Gu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PU3NYECKUX OCHOB W MNPUHIIMIOB ACHCTBUS TEXHHUUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
bu3MUecKrX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeIIeHHs JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

e CO3[IaHUE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenue ¢usuku (0a30BbI ypOBEHb) Ha ypOBHE CpPEIHEro OOIIEero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HENIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme MO (QU3MKE TMepeyeHb Ja0OpPaTOPHBIX M
NPAKTHYECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YUYWUTEIh JENAaeT BBIOOD
NpOBEJCHUsT JIa0OPAaTOPHBIX PpabOT W OMNBITOB C YYETOM WHAMBUAYATbHBIX
0COOCHHOCTEH 00yJarOITUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3znka u MeTOAbI HAYYHOI'O MIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTOAbl NO3HAHUSA OKPY’KAIOLIETO
mupa. Posb dkcnepuMeHTa M TEOpUM B IIpOLECCE TO3HAHUS IMPUPOJBL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SIBIEHUM U mpoueccoB. HayuHble rUnmoTessl.
duznyeckre 3aKOHbl U TEOpHUH. ['paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBsie MU UU(QPOBBIE U3IMEPUTEIbHBIE TPHUOOPHI, KOMIIBIOTEPHbBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe ABMKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBUXKCHUS.
Cucrema orcué€ta. TpaekTopus.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, MX MPOEKIHUH HA OCH CHUCTEMBI KOOPJMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpSAMOJMHEHHOE IBIKeHHe. | paduku
3aBUCUMOCTH  KOOpAMHAT, CKOPOCTH, YCKOpPEHMs, IYTH U MEpPEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe najzeHne. Y CKopeHre cBoOOJHOTO TaACHUSI.

KpuBonunentHoe  paBmkeHue. [IBuKeHHE  MaTepUAIBHOM  TOYKHA IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsb. [lepron u wacrora obpamenus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CHUIAOMETP,
JIBH>KEHUE CHAPSIOB, LIENTHBIC U PEMEHHBIE NIEpEaaYH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTKOCTPALIMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHUH C UCTIOIB30BAHUEM TPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnionenue aBukeHHsi Tena, OpOILIEHHOrO MOJ YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus: CBOOOHOrO MaeHHUs.

Hanpagnenne ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS MEXKAY MYTSIMH, TPOUAEHHBIMU TEJIOM 3a
MOCJICIOBATENLHBIE PABHBIE TMPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHune nBUXKEHMS 1IApUKa B BA3KOU )KUJKOCTH.

N3yuenne nBrkeHUs Tejia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuHuun  otHocutensHocTH  ['aymmmiies.  IlepBeil 3akoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepnosunuu cwi. Bropoii 3akon HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTtuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJbKeHus, kaueHus ). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. KoadduuueHt tpenus.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE U BpaliaTelbHOE ABMKEHHE a0COTIOTHO TBEPAOTO TEa.

MOMEHT cuibl OTHOCUTEIBbHO OcCH BpamieHus. lliedo cunbl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne ycCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJIIUITHHKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLUU.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIUX TEJl.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnoxeHue cuil.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT Je()OpMAIIUH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM NTObEME U AJCHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHs TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOIMIUX B MPYKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMalum.

HccnenoBanue ycioBUM paBHOBECHsS TBEPAOrO TeEJlA, HMMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenus é mexaHuke

Nmnynbe MatepuanbHOM TOUYKH (TeNla), CHUCTEMbl MaTEPUAIBHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE MMIYJibca Tella. 3aKOH COXpaHEHUs HUMIYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cuabl. MOIIIHOCTE CHUJTBI.

Kunetnueckass sHeprusi marepuaibHONM TOUKU. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenunanbHas DHEPTUS yIpyro
nehopMUpoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJIW3HU
NOBEPXHOCTH 3EMJIU.

[ToTennuanbHple W HEMOTCHIUAJIBHBIC  CHJIBL. CBs3b  paboThI
HEMOTEHIIUAbHBIX CHJI C M3MCHEHHUEM MEXaHWUYECKOW DSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuueckne ycTpoWcTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo1 MOTEHIIMAIBHOM SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvlie pabomsl

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHUYECKOW YHEPrUH
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJjiekyasipuasi pu3uKa ¥ TEpMOIUHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkeHue. Juddys3ms. Xapakrep HBIKCHHS U
B3aMMO/JICMCTBUS 4YacCTHUI[ BenlecTBa. MOAENU CTPOEHHS Ta30B, XKUIAKOCTEU U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojiesie. Macca u
pasmepsl Mosiekyi. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temneparyp
Llenbcus.

10



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HACANTbHOTO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a30oBpie 3aKkoHbl. YpaBHeHHe MeHneneesa—KanenpoHa.
3akoH JlaneroHa. M3omponeccsl B UI€AIbHOM Ta3e C MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpencTraBieHUE H3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIUE JIUCKPETHOE CTPOCHUE BemlecTBa, ¢oTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU GY3UU KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita ITepHa.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKHU COCy/a.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUSL HMACAIBHOrO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomsi

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]ly TapaMeTpaMU COCTOSIHUS Pa3pesKeHHOTO
rasa.

Tema 2. Ocrosbl mepmoounamuxu

TepMmonuHamuueckass cucteMa. BHYTpEHHsISI SHEpPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U c1iocoObl €€ n3mMeHeHus. KomuuecTBo TerminoTel u padota. BHyTpeHHss
JHEpPrus  OAHOATOMHOIO  HJAEaJIbHOrO  raza. Buael  Temionepenauw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYECHHUE. Y JEIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KosmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHoM mpomecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKOHA TEPMOJWHAMUKH K H3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs mpoLieccoB B PUPO/IE.

TermoBele  mamuHbl.  [IpuHOMOBI  JEUCTBUS  TEIUIOBBIX  MAIIIWH.
[IpeoOpa3oBanus sHEpruM B TEIJIOBBIX MamuHax. Koaddwuiument mnonaesHoro
nenrcTBus TeroBor MamwuHbl. [ukn KapHo m ero ko3gduIiMeHT Mojae3HOro
JNeNUCTBHSI. DKOJIOTMYECKUE MPOOIEMBbI TEIOIHEPIETUKH.
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TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE [MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpruM Tejia MPU COBEPUICHUM PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTpAIH).

N3meneHne BHyTpEeHHEH HEpruu (TEMIIepaTyphl) Teaa IpH TeIUIonepeaaye.

OnpiIT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii axcnepumenm, 1abopamopusle pabomsi

N3mepenue ynenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnusie cocmoanusa eeujecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXHOCTh BO3ayxa. HacellmieHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tsépnoe teno. Kpucramnuueckue u amopdHbie Teaa. AHU30TPONUSI CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJu3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIUTOBOTO OanaHca.

TexHuuyeckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TOJIYYEHUS COBPEMEHHBIX MaTe€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu moHWKEHHOM JaBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, rabopamoptule pabombl

HN3mepeHnre OTHOCUTETBHOM BIIAXKHOCTH BO3AYyXa.

Paznen 4. JnekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpusanus TeNl. ODIJEeKTpUdecKui 3apsa. JBa Buaa JIIEKTPUUYECKHUX
3apsanoB. [IpOBOAHWKH, IUAIEKTPUKH M TIOTYMPOBOJHHUKU. 3aKOH COXPaHCHHS
AIEKTPUUYECKOrO 3apsiia.

12



B3anmoperictBue 3apsaaoB. 3akoH Kynona. To4edHbIN 3JIEKTPUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsok€HHOCTh  dnekTpuyeckoro mouss.  [IpuHnmn
CYIIEpHO3ULMU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TTOJIS.

Pabora cun  anekrpocrarudeckoro  moissg.  Ilorennuman.  Pa3HocThb
MOTEHIMAN0B. [IpOBOAHUKM U JAUANEKTPUKA B DBJIEKTPOCTATUYECKOM MOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOpa.

TexHudyeckne yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPONpHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U MPUHLUII JEUCTBHUSI DJIEKTPOMETPA.

B3anmopelicTBue Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B BJIEKTPOCTATUYECKOM TTOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIM2IIEKTPUKH B JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTU IIJIOCKOTO KOHJAEHCATopa OT IUIOIIAu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCAaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomsi

N3mepenne anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit nekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKH TOK. YCIOBUS CYIIECTBOBAHMS SJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOSITHHBIN TOK.

Hanpsixenue. 3akon Oma sl ydacTka Ieu.

DNEKTpUYECKOe CONPOTHUBIIEHUE. YAEIBHOE CONPOTHBIICHHWE BEIECTBA.
[TocnenoBarenpHOE, MApAIIIETBHOE, CMELIAHHOE COCIMHEHNE MPOBOIHUKOB.

PaGora oanmexktpuyeckoro Toka. 3akoH Jxoyms—Jlenma. MomrHOCTD
AIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIAsl CUja U BHYTPEHHEE COMPOTUBIECHHUE MCTOYHUKA TOKA.
3akon OMa Jj1s1 OJIHOM (3aMKHYTO#) 3neKTpuueckoil nenu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAsT  MPOBOJMMOCTb  TBEPABIX  METAJLIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoAHUKH. CobOcTBeHHas 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.
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DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIMTOB.
DIEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOJIN3.

DNIeKTpUYECKUii TOK B Ta3zaxX. CaMOCTOSITENbHBII W HECAMOCTOSTEIbHBIN
paspsan. Momuus. [LInazma.

TexHuueckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIepMETp,
BOJBTMETP, PpEOCTAaT, HCTOYHUKH TOKA, OJIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN AMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAIPSIKEHMUS.

3aBUCUMOCTh COINPOTUBJICHUS [UINHJIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelianHoe CoOeIMHEHNE TTPOBOIHUKOB.

[Ipsamoe wu3MepeHHe BIEKTPOABWKYIIEH Ccuiabl. KoOpoTkoe 3aMbIkaHUe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTbH COMPOTUBJICHUS] METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia v MPOBOUMOCTE BO3/1yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomsi

N3ydeHne cMemaHHOTO COEUHEHNS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYIIEH CHIbI HCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHU.

Hab6monenue snekrponusa.

MexnpeaMeTHbIe CBA3HU

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISETCS C
Y4E€TOM COJIEpPKATEIbHBIX MEKIPEIMETHBIX CBSI3€ € KypcamMu MAaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHUH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHUE, DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: pemieHWE CHUCTEMbl YpPaBHECHMI, JHMHEWHAs (QyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUUYECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocusn: Mmexanndeckoe IBWKEHUE B KUBOW mpupone, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BU/bI TEILIONEpPEAaUH, TEIJIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAIJIOB, 3JICKTPOJMTUYECKAs IUCCOLUALIMSA,
rajbBaHUKA.

T'eoepaghus: BnaxxHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBMKEHUH C HCIOJb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJIB30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE HAHOMATepHaloB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3alluTa, 3a3eMJICHUE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, AJEKTPOHATPEBATEIbHBIC puoOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JnekTpoauHaAMHKA

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHUTHL.  B3anmoneicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mosie. Bektop MarHuTHOM wWHAYKIUU. lIpuHOuMN cynepno3uuuu
MAarHUTHBIX TOJIEH. JIMHMM MarHUTHOW WHIAyKUUW. KapTuHa JIMHWI MarHUTHOW
WHIYKUIWHU T0JIS1 TOCTOSIHHBIX MarHUTOB.

MarHutHoe T1I0JI€ TMPOBOAHUKA C TOKOM. KapTuHa JMHUN WHIYKUWA
MAarHUTHOTO TMOJS JJIMHHOTO MPSIMOr0o MPOBOJAHUKA M 3aMKHYTOI'O KOJIBIIEBOI'O
IIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre NpoBOITHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HalpaBJieHUE. J[BUKEHHE 3apsSKEHHOW YacCTHUIIbI
B OJTHOPOJHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3MEeKTpOMarHUTHOM HHAYKUMU. [IoTOK BekTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOABHXKYIIAsSA CWIAa MWHAYKUUUA. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe mojie. OJIEKTPOABUKYINAS CHIIa UHIAYKUUUA B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[TpaBuno Jlenna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKUMUHU. OJEKTPOABUXKYINAS  CUJa
CaMOWHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: I[OCTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE PIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO TOJIS.

B3aumopenicteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHYKIIMH.

[Ipasuio Jlenua.

3aBUCHMOCTb IJEKTPOABMKYIIEH CHIBI MHAYKIUHA OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiieHne CaMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomul

N3ydyeHrne MarHuTHOIO MoJisl KaTYIIKH C TOKOM.

HccnenoBanne neUCTBUSA TOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

HccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pa3znen 5. KoneOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbIE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoyeOaHMUS.
I'apmonndeckue komebanus. Ilepwon, vactora, ammumatyga u ¢aza KoiaeOaHHIA.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4eCKUH MASITHUK. YPaBHEHHE TaAPMOHHYECKUX
kosneOanuii. [IpeBpaneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE DSJIEKTPOMArHUTHBIE KOJ€OaHUS B
UJCATBHOM KOJIe0aTenTbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMU U
ANEKTpOMarHuTHeIMA KoJebanusimu. Dopmyna Tomcona. 3akoH coxpaHEHUS
SHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarommx KojeOaHUsAX. BeIHY)IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMJAIBbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JEHUCTBYIOLIEE 3HAUYEHHE CHJIBI TOKa H
HaIpsKEHUS.

Tpauchopmatop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE DICKTPHUICSCKON
SHEPIruM. DKOJOTUYECKHE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOMCTBAa U IPAKTUYECKOE INPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaY.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoJI€OATENIbHOM CUCTEMbl (MPYXKUHHBINA WU
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOMCTB BBIHYXKACHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJEOaHUsI.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA M HaNPsDKEHUS OT BPEMEHH) IS
ANIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM —COEIMHEHUM PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPE1ayn.

Vuenuueckuii axcnepumenm, 1abopamopusle pabomsi

HccnenoBanre 3aBUCUMOCTH MEpUOAa MajbIX KOJeOaHHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBaHnne NEPEMEHHOIO TOKAa B LENH W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoOMACHUNIHbLE B0TIHbL

MexaHnueckue BOJIHBL, yclioBHsS pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JUIMHA BOJHBL. llomepeuHble W MPOAOJBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIIOBHS M3JIYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexktopoB E, B, V B anektpomarautHoil BosiHe. CBOiICTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpU3aus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [I[puMeHEHNE 3IEKTPOMAarHuTHBIX BOJH B
TEXHUKE H OBITY.

[IpuHIMIIBI paIHOCBA3U U TeleBUACHUS. Pagnonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue yCTpOMCTBA M TPAKTUYECKOE NPUMEHEHUE: MY3BbIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasi IHATHOCTHMKA B TEXHHUKE W MEIUILMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieds.

Jlemoncmpayuu

OObpazoBaHue 1 pacrpoCTPaHEHNE TOMEPEUHBIX U MTPOJOIBHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenue otpakeHus U NPEIOMIICHUSI MEXaHUYECKUX BOJIH.
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HaGmonenne natepdepeHunn u Audpakiinu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYAOU U
4acTOTOH KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpaXCHHUE,
npesioMJIeHUe, Noaspu3anus, udpakuus, UHTEpPEPEHLIHS.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. IIpsaMoiavHENHOE pacupoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxkeHusi cBeta. [locTtpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBETAa. AOCOJIIOTHBIN MMOKA3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbI yrojl MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CiioxHbIN cocTaB O6enoro ceeta. LIBer.

CobOuparome W pacceuBarolue JHH3bL. ToHkas JuH3a. DoOKycHOe
paccTosiHUE M ONTHUYECKas Cujla TOHKOW JnuH3bL. [locTpoeHune wu3o0Opa)keHuil B
coOMparIMX U paccenBaronux JuH3ax. DopMyna TOHKOW JIMH3BL. YBEJIUUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBass ontuka. WuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTep(epeHIHOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YcCiIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TpU NAaJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmspusanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISPOUI.

Jlemoncmpayuu

[IpssMonuHENiHOE pacHpOCTpaHEHUE, OTPAXKEHUE U MPEJIOMIICHHE CBETa.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpakeHrue. MoJiesib CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6monenne natepdepeHIInM CBETA.

HaGnonenue nudpakunu ceera.

Habnronenue nucnepcun cBera.
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[lonydyeHune crniekTpa ¢ TOMOIIBIO TPU3MBL.

[lony4yeHue criekTpa ¢ MOMOIIbI0 TUPPAKIUOHHON PEILIETKH.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul
N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOMCTB N300paK€HUH B TMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI ClIeIIHAIbHON TEOPHUH OTHOCUTEIHLHOCTH

['panuiel mpUMEHMMOCTH — KJIaccMdeckod — mexaHuku.  [loctynats
CIIEUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJSA CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIbHOCTH DUHIIITCHHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTH. 3aME/IJICHHE BPEMEHU U COKpaICHUE
JUTVHBI.

DHEprus U UMITYJIbC PEISITABUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ SHEPrUel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHS
TTOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmot K6aHmM OGO ONRMUKU

®ortonsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €r0 YaACTOTOU. DHEPruUs
¥ UMITYJIbC (HOTOHA.

OTtkpeiTue u uccienaopanue Gorodrddexra. OnpiThl A. I'. CToseroBa. 3aKoHbBI
dororddexra. YpaBHenue DitHmreiina nna dororpdexra. «KpacHas rpaHuia
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

Texuuyeckne yCTpPOWCTBa W TMPAKTUYECKOE TMPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, colHeUHas O6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(dekT Ha ycTaHOBKE ¢ IMHKOBOM TIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceeroauon.

Conneunas 6atapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
[Inanerapnas mogmens aroma. lloctymater bopa. U3nydyenume u mnormiomeHue
(GOTOHOB MpHU MEpeXoJe aToMa C OJIHOIO YPOBHSI SHEPruu Ha Apyroil. Bumsl
criekTpoB. CIIEKTp ypOBHEW HEPTUU aTOMa BOAOPO/A.
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BosHoBgie cBolicTBa yacTull. Bonnsl ne bpoinsa. KopnyckynsspHO-BOITHOBOM
IyaJIU3M.

CHOHTaHHOE U BBIHYXJEHHOE U3IIy4YCHHUE.
TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE INPUMEHEHHUE: CIEKTpaJbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pesepdhopaa.
Ornpenenenue NIMHBI BOJIHBI JIa3epa.
HaGmronenue nMHe4aThIX CIIEKTPOB U3ITYYEHUS.
Jlazep.
Vuenuueckuii axcnepumenm, 1abopamopuvle pabomsi
HaGmronenne nuHeiyaToro cnexkrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbeITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHur0  cocTaBa
paanoakTuBHOro wu3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BrustHue painioakTHBHOCTH Ha KMUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eiizenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIA OeTa-pacman. [amma-
U3Jy4eHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBs3M HYKJIOHOB B siipe. SAnepubie cuibl. JledekT Macchl siapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPIeTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHNS ¥ PETUCTPALIMN AIIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIE B3auMOACHCTBH. ENMHCTBO pU3HYECKON KapTHHBI MUpa.
TexHuueckne yCTpoONCTBA U MPAKTUUECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peaktop, atToMmHas 6omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOLIUX YACTHII.
Vuenuueckuii sxcnepumenm, rabopamopnsie pabomoi
HccnenoBanne TpekoB yacTuil (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. Dy1eMeHTHI ACTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHs acTpoHoMuu. [IpukianHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHUHU.
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Bun 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBH>KEHUE.

Conneunas cucremMa.

Connue. Conneuynass akTtuBHOCTb. Mcrounuk sHeprum CosiHIIA U 3BE3N.
3BE3MIBI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamMma «CHEKTpajJbHBIA KIacCc —
CBETHUMOCTB». 3BE31bl TJIABHOM IOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIA 3BE3J TIJIABHOW IMOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUH U 3Bosironuu ConHua u
3BE31. DTanbl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxenune n nBwxenue CoJiHLIA B
lNamaktuke. Tunsl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B siApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66sa. Pazberanue rajnakTuk.
Teopus bosbuioro B3peiBa. PennkroBoe usiydyeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJIa30M C HCIIOIb30BAaHUEM KOMIBIOTEPHBIX
NPWIOXKEHUH 711 OnpeieeHUs TIOJI0KEeHHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEeBEpHOTO MOMYyIMIApUs U SIPKUE 3BE3BI.

Hab6monenus B Teneckon Jlyasl, mnanet, Maeunoro I[lytw.

O600maromnee NOBTOPEHUE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATHUYECKOU cdepax AesTEIHbHOCTH Ye0BEKa, POJIb U MECTO (DU3UKU
U aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTHHE MUPA, POJIb PUHUECKON TCOPUHU
B (OpPMUPOBAaHWM TMPEJACTABICHUH O (HU3NYECKOW KapTUHE MHpa, MECTO
¢usznueckoi KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3HU

Nzyuenue kypca ¢uszuku 6a3oBoro ypoBHS B 11 Kitacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpaduu U TEXHOIOTUH.

Meowxcnpeomemnvle nousamusl, CBA3aHHBIE C U3YYEHHUEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBIICHUE, HAay4YHBIA (PakKT, TUMOTe3a, (pu3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPBI M MX MPOECKIHMH HA OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
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MIPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKK TOAOOUS TPEYrOJHLHUKOB,
onpeiesieHne MIoNaau IIOoCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpudeckue SIBICHUS B JKUBOM MpHUpOJE, KoieOaTelbHBIC
JIBUKEHUS B )KUBOU MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOIE, NECHUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs] CTPYKTYpPa TBEPIBIX
TEJN, MEXaHW3Mbl OOpa30BaHUs KPUCTAUIMYECKOM pPEIIETKU, CIEKTPaJbHBbIHI
AHAIN3.

leocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKd MATHUTHBIX  PYII,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEJACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonoeus: JNUHUM DIEKTPONEpenady, TEHEPATOpP MEPEMEHHOIO TOKa,
BJIEKTPOJABUIaTENIb, WHIYKLIHMOHHAS II€Yb, pPanap, pPaguONPUEMHHK, TEJIEBHU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA [IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «Pu3nMka» Ha YPOBHE CpEIHEr0 OOIIEro
oOpazoBaHus (6a30BbI YPOBEHB) JIOJKHO OOECIEUUTh JOCTHKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIEC PE3YyAbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXCs PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICSITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIpaBJICHUI
BOCIUTATEIbHOU €STEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpaskIaHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb I'PAKTAHCKON MTO3UIIMN 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAULIMOHHBIX  OOIIEYETIOBEUECKUX  T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaKJAHCKOTO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOopMHUPOBAHHOCTH POCCUHCKOHN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHHUE JJUYHOr0 BKJI/Ia B MOCTPOCHUE YCTOMUHUBOTO OYyILIETO;

4) 3cTeTH4eCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOTO TBOPUECTBA,

MpUCYIIEeTro (U3NYECKON HAYKE;
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5) Tpy/i0BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3IMYHbIM cepaMm NpoPecCUOHATBHON AESITENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHUE TIJ00aJbHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICMCTBUI B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacIIMpeHue OIbITa JeSTEJBHOCTH HKOJOIMYECKOM HampaBlIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs  (UBMKH  OCYHIECTBIISITh  NPOEKTHYIO U HCCIEAO0BATENHCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE yUeOHbIE HeiiCTBHS
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITENIbBHO  (OpMYyJIMpOBaTH W aKTyaJu3WpOBaTh  MPOOJIEMY,
paccmatpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh e ACATECIIbHOCTH, 3aJlaBaTh INapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHUS,
BBISIBIIATh  3aKOHOMEPHOCTM M IPOTHBOPEYMS B  PacCMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJEeMBbl C YIETOM aHAIN3a UMEIOIIHXCS
MaTEePUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBUSX  peajibHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIEM.
ba3oBble ucciaenoBaTelbCKNeE AeiiCTBUS.
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BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBHIMH TOHATHUSMU U METOAaMH
(u3nUecKOl HAyKu;

BJIQJICTh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY TOUCKY
METOJIOB pEHICHHS 3a1ad (U3NYECKOTO COACPNKAHHS, MPUMEHEHHUIO Pa3IUYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO IMIONyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpeoO0pa3oBaHUI0O W TPHUMEHEHHIO B PA3IWYHBIX YUCOHBIX
CUTYaIUsIX, B TOM YHCIIEe TIPU CO3AAHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIATH TMPUUMHHO-CIICJCTBEHHBIC CBSI3W U aKTyaJlH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAaXOJWUTh apryMEHTHI JJIs JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOAC pEIICHHWS 3aJayd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIC 3aJauydl B 00pa30BaTEIIbHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OLIEHUBAThH MPUOOPETEHHBIH OTIBIT;

yMETh TMEPEHOCUTh 3HaHUs 10 ¢U3NKEe B MPAKTHUECKYIO0 00J1acTh
KU3HEESATEIIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UJIEH, MIPE/IJIaraTb OpUTrHHAIbHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMH TOJy4YeHUs WHGOpPMAIUU (PU3NYECKOTO COACp)KaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYIECTBIATH TOUCK, aHaJIU3,
CUCTEMATH3alMI0 W HMHTEPIPETAlui0 MHGOPMAIMK Pa3IUYHBIX BUIOB U (HOpM
NPEICTABICHHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpPMALINY;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTraHU3AIIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHWUN HOProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACPKAHUS B pPa3IMUHBIX (QopmaTax C
y4€TOM Ha3HA4YCeHHS WH()OPMAIUHU U 1IEeTIEBOU ayJUTOPUH, BHIOUPAsT ONTHMAIBHYIO
dbopMy mpecTaBIeHUS U BU3yaTTU3aIIHH.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH:
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OCYIIECTBIISITH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacro3HaBaTh NPEANOCBUIKM  KOHQJMKTHBIX CUTyallMd M  CMAr4aTh
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTMYHO MU3JIAraTh CBOKO TOYKY 3PEHUSA C HCIOIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECCTBA KOMAaHIHOW U UHIAVMBUAYAIbHON
paboThI;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBUH € y4E€TOM OOIIMX
MUHTEPECOB U BO3MOXKHOCTEHN KaXKJA0I'0 YWICHA KOJUIEKTUBA;

IIPUHUMATHh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA M0 €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXAaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KauyeCTBO CBOETO BKJIAJAa M KaXXJIOI0 YYaCTHHKA KOMAHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULIMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOPaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIE el cTBUSA
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENBHYIO NIEATENLHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIFHO COCTABJISITh IUTAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS MTPAKTUYECKON pabOThl C YYETOM UMEIOITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENTOYTCHUI;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM;

pacIIMpATh PaMKUA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JenaTh OCO3HAHHBIA BBIOOP, apryMEeHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO U TIPOSIBICHUIO JSPYIUIMU B 00IacTh
(bu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHbI I HHTEJLIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsiIM, BHOCHTh KOPPEKTHUBBI B JCSTEIHHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABBIKAMHU  TIO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JEHCTBUA W MBICIHUTEIBHBIX TMPOIECCOB, HMX PE3yJIbTaTOB U
OCHOBaHMU;

HCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIIEHKH CUTYaIlluH, BHIOOpAa BEPHOTO
pEIICHHUS;

YMETh OIICHHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS IO WX
CHW)KCHHUIO;

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
JCATCIILHOCTH;

NPUHUMATH ce0s1, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHAMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaToOB
JCSATCIILHOCTH;

NpHU3HABaTh CBOE MPABO M MIPABO APYTUX HA ONIHOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3yJBTaTOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUs Yy 00YyYarOIIHXCS
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPE IO IararoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CITIOCOOHOCTh TOHMMATh CBOE AIMOIIMOHAIBLHOEC
COCTOSIHWE, BUJETh HANpaBJICHUS Pa3BUTUS COOCTBEHHOW IMOIIMOHAIBHOU cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIUPOBAaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, yYMEHHE TNPUHUMATDH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHUIO IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOMSl U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBFHOE COCTOSTHUE
JIpYTHX, YYUTBIBATH €ro TPHU OCYIIECTBICHUU OOIIECHMS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIUX CIOCOOHOCTHh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI
K konmy obOyuenuss B 10 kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIIUXCS YMEHUM:
JEMOHCTPUPOBATh Ha TPUMEpPAX poJib U MecTO (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpPa, B Pa3BUTHUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON I€STETbHOCTH JIOJIEH;
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YUUTHIBATh TpaHUIBl TNPUMEHEHUS U3YUYEHHBIX (DU3NYECKUX MOJEeH:
MaTepualibHasi TOYKa, HHEpIMadbHasl CUCTeMa OTCUéTa, abCOMIOTHO TBEPIOE TEO,
WJICaNbHbIM a3, MOJEIU CTPOECHUS Ia30B, KUIKOCTEN U TBEPIABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu HU3NIeCcKuX 3a1ay;

pacrio3HaBaTh (Qpu3MUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHS BEIIECTBA U
JJEKTPOJUHAMUKUA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  NPSIMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TAJEeHUE TeJ, JABHKEHHE IO OKPYKHOCTH, HHEpLHUs,
B3auMozeicTBre Ten, qudPy3us, OpOyHOBCKOE JABUIKEHUE, CTPOCHUE JKUIAKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00bEMaA TeJ IPU HArpeBaHUU (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJICHCAlUs, IUIAaBJICHHE, KPUCTAJUIM3AlUs, KUIICHUE,
BJIKHOCTh BO3/lyXa, IMOBBIIICHUE JABICHUS ra3a MpHU €ro HarpeBaHUM B 3aKPHITOM
COCy/le, CBSI3b MEXKIY MapaMeTpaMu COCTOSIHMA Ta3a B HM30IpolEeccax,
AJIEKTpU3aIIUs TEJl, B3AUMOICHCTBUE 3apsi/I0B;

OTHUCBHIBATh MEXaHUYECKOE JIBI)KCHHUE, UCIONB3YySd (U3UYECKHE BEIUYWHBI:
KOOpAWHATa, MyTh, IEpPEMEIIEHUE, CKOPOCThb, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIC Tejla, KHHETUYECKash SHEPrus, MOTCHIMaJIbHAasl dHEPTUs, MEXaHUYecKas
paboTa, MeXaHMYECKas MOIINHOCTh, MPH ONKHCAHUU TPABUWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIHMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIUYHMHAMU;

OINKCHIBATh M3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHMUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBICHUE Trasza, TeMIleparypa, CpeaHssI
KMHETUYECKAs] SHEPTUsl XaOTUUECKOTO JBUKECHUS MOJIEKYJI, CpEIHEKBaApaTUYHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs SHeprus, padbora rasa,
KOA()(PUIIMEHT TI0JE3HOr0 JICMCTBUSA TEIUIOBOI'O JIBUTATEINSA; TMPHU OINHUCAHHUH
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMBIX BEJIWYHH, UX
0003Ha4YeHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUME JAHHYIO
(U3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJITUYNHAM;

OIUCHIBATh U3YUYCHHBIC JIEKTPUUECKUE CBOKMCTBA BEUIECTBA U AJIEKTPUUYECKHUE
SIBIICHUS (TIPOIIECCHI), MCIOJIB3Ys (DU3UUCCKUE BEIMUYMHBI: DJICKTPUUSCKHUI 3apsi,
3JIEKTPUYECKOE TI0JIC, HAMPSIKEHHOCTH I0JIsI, MOTEHIIHAJ, PA3HOCTh MOTCHIIHAJIOB;
IPU  ONHCAaHWHM TPABHJIBHO TPAKTOBATh (U3UYCCKHA CMBICT HCIIOIb3YEeMBIX
BEIIMYMH, WX OOO3HAYCHHUS W CIAWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIHEC
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3MPOBATh (PU3MYCCKHE MPOIECCHI U SBICHUS, UCIOIB3Ys (PU3HUECCKUE
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMUupHOro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHCHUS MEXAaHWYECKOW HHEpPruM, 3aKOH COXPAHEHHUS HMITYJIbCa,
NPUHIUAN CYNEPIIO3UIMK CWJI, TPUHIMII PABHOIPABUS HHEPIMUATBHBIX CUCTEM
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oTcu€Ta, MOJEKYJISIPHO-KHHETHUYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBS3h CpeIHEH KHHETHYECKOW YHEPTHH TEIUIOBOTO JABMKCHHUS MOJICKYT C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpH 3TOM pa3inyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUSA MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOMUCTB; pa3iMyaTh yCIOBUS WX OE30MAaCHOTO HMCIOJIb30BAHMS B
TIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI TI0 WCCIICOBAaHUI0 (U3UYCCKUX SBJICHUH W
IPOIIECCOB C HCIOJB30BAHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU STOM
dbopmynupoBaTh mpoOieMy/3ajmady W TUNOTE3y Y4eOHOTrO DIKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKCHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT |
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3NUCCKUX BEIIMYUWH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIA CIIOCOO0 HM3MEPEHHUS W WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
¢buKcUpoBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (U3MUECKUX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNaTh BRIBOJIBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO Tpy/Aa MpH MPOBEJACHUHN HCCIIEIOBAHUNA B
pamMKax ydeOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON U MPOEKTHON
JESTEIBHOCTU C WCIOJIB30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1ab0OPaTOPHOTrO
o0opyI0BaHNUS;

pemars pacy€THhIE 3aJa4¥ C SBHO 3aJaHHOW (HU3UYECKOW MOJICIIbIO,
UCTIOJNIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIHM3a YCIOBUSA 3aJa4H
BBIOMpPATh (QU3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIMYMHBI U (POPMYIIBI,
HEeoOXonuMble NIl €€ PEeIIeHUs, TPOBOAUTH PAcu€Thl U OIICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3HUECKON BETUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKA HETPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uIecKre SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAINH
Y TIPE/ICTAaBIICHUS YYeOHON W HAYYHO-TIOMYJISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTHYECKU aHATU3UPOBATH MOTydaeMyto HH(OpMaIuio;
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MIPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOUIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

HCIIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >XU3HU
Uit o0ecrieyeHus: 0e30acHOCTU MpU O0palIeHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, JJII COXpPAHEHHUS 3I0POBbS U COOJIOJEHUS HOPM DKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TPYIIE C BBIMNOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh Pa0OTy TPYMMbL, PANUOHAIBHO PpACIPENeNiaTh OOS3aHHOCTU H
IJIAHUPOBATH JIEATEIIbHOCTh B HECTAHJIAPTHBIX CUTYyaIUsAX, aJICKBATHO OIICHUBATh
BKJIaJl KQX0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMAaTPUBAEMOM IPOOIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (HU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKHU H
TEXHOJIOTHUH, B MPAKTUYECKOW IEATCIbHOCTU JIIOJCH, IIEJOCTHOCTh U €IMHCTBO
bu3uYeCcKoi KapTHHBI MUPA;

YUUTHIBAaTh TPAHUIIBI TMPUMEHEHUS U3YUYCHHBIX (PUBHMUECKUX MOJICIICH:
TOUYCYHBIN AIEKTPUUECKHI 3apsiji, Jyd CBETa, TOUCYHBIA UCTOYHUK CBETA, SiACpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siipa TpPHU pPElIeHUd (U3HUUECKUX
3ajad;

pacno3HaBaTh (pu3nMyecKue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB JIEKTPOJMHAMUKHI U KBAHTOBOW (DM3HKU: dIEKTPUUYECKAs TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE ACHCTBUS TOKA, B3aMMOJIEHCTBUE
MarHuTOB, OJEKTPOMATHUTHAs WHAYKIHS, JACHCTBME MAarHUTHOTO TIONS Ha
POBOAHUK C TOKOM W JBIDKYIIMWCA 3apsij, AJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpPEIOMIICHHE,
uHTepdepennus, Audpakuuds W MOJSpHU3alUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
PaZMOaKTUBHOCT;

OMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUYECKHUE, MAarHUTHBHIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) WU
AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3YAd (PU3NUYECKUE BEIUYUHBI:
ANEKTPUUYECKUI 3apsij, CUJa TOKa, DJIEKTPUUYECKOE HANpsHKEHUE, JICKTPUYECKOe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIIAsl CHUlia, padoTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cuia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTYIIKW, SHEPrusi AJIEKTPUYECKOr0 M MArHUTHOIO IMOJIeH, MepuojJ M YacTtoTa
KojebaHuil B KoJeOaTeJIbHOM KOHTYype, 3apsijl M Cujla TOKa B IIpoliecce
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TApMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CWJIA JIMH3BI, TIPU ONHMCAHWH MPABUJIBHO TPAKTOBATh (PU3MUECKHIA
CMBICIT HCIIOJNIb3YeMBIX BEIUYHMH, WX OOO3HAUCHWS U EIUHUIILI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTAMHA
BEIIMYMHAMU;

ONKMCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3YS
(¢u3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
JacTOTa CBETA, DHEPTUS U UMITYJIbC (OTOHA, MIEPUOJ TIOJTypaciiaaa, SHEPTHs CBI3U
ATOMHBIX S7Cp, TMPU OINMUCAHWUU TPABUIBLHO TPAKTOBATh (U3HYECCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISITh 3HAUCHUE (PUBNYCCKON BETMIHHBL;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCIEAOBATEILHOTO U MapajlieIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3aKoH Jkoyns—JIeHIa, 3aKOH 3JICKTPOMArHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO pacipOCTPaHCHHUS CBETA, 3aKOHBI OTPaKCHHS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS SHEPIUH, 3aKOH COXPAHCHHS WMMITYJbCa, 3aKOH COXPaHCHHSI
ANIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHS MacCOBOI0 YHCIa, MOCTyJaThl bopa,
3aKOH PaJMOaKTHUBHOTO pacmaja, IMPU dTOM Pa3IudaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIpeNIeNIATh HAIlpaBJIEeHUE BEKTOpa MHAYKIIUA MAarHUTHOTO TOJIs TIPOBOHUKA
C TOKOM, CHJIbI AMniepa u cuibl JIopeHna;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBaeMOE€ IUIOCKUM 3EpPKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSITH OKCIIEPUMEHTBI 110 HCCIEIOBAHUIO (PU3UYECKUX SIBIICHUH U
IIPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPCHHM: TPH ITOM
dbopmynupoBaTh mpoOieMy/3ajady W THUIOTE3y Y4eOHOTO OSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYJIOBaHUS, MPOBOJUTH OMBIT H
(GbopMyITHPOBATH BHIBO/IHI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIIUYWH, TIPU
ATOM BBIOMPATH ONTHUMAJBHBIA CMOCOO M3MEPEHUS M WCIOJIb30BAaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIH30BAHUEM
NPSMBIX H3MEPEHUH: TPU O3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHpPOBATH
pe3yIbTAThl MOJTYYCHHOW 3aBUCUMOCTH (U3UYCCKUX BEIUYMH B BHJIEC TaOJIHIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI ITO pe3yJIbTaTaM HCCIICIOBAHUS;
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co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEACHUU UCCICAOBAaHUN B
paMKax y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
AESITEFHOCTH C MCTIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
o0opyI0BaHus;

pemiatb pacy€éTHblEe 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEIbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHalIM3a YCIOBUS 3a/1a4uul
BbIOMpATh (DU3UUECKYI0 MOJEIb, BbIACIATh (PU3NYECKUE BEITUYUHBI U (HOPMYIIbI,
HEOOXOANMBIE ISl €€ pelleHus, MPOBOAUTHh PAacYEThl U OIEHUBATH PEATbHOCTD
MOJTyYEHHOT'0 3HAUEHUS (PU3NYECKON BETUIHHBI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JIOTHUECKH HETIPOTHUBOPEUHBYIO
[ETI0YKY PACCY)XIEHUI C OMOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
du3nYeCcKue SIBICHUS;

UCTIONB30BaTh ~ TNpU  pelmieHnH  y4eOHbIX ~ 3a7ad  COBPEMEHHBIC
MHQPOPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
Y TIpEICTaBIICHUS y4eOHON M HayIHO-TIOMYJISIPHOW HH(OPMAIIUY, TIOTy4YSeHHOU U3

Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATH3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

OOBSICHATh TPHUHIMUIBI JCHCTBUS MAIlMH, NPUOOPOB U TEXHUYCCKHX
YCTPOWCTB, pa3nyaTh yCIOBHS UX 0€30MacCHOT0 MCIOIh30BaHUS B MOBCEIHEBHOM
KU3HU;

IOPUBOAMUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
U1 obecriedeHus: 6€30MacHOCTH IIPH OOpalieHu ¢ TPUOOpaMU M TEXHUYECKUMH
yCTPOWCTBAaMHU, Il COXPAHEHUs 3[JOPOBbSI U COOJIOAEHHUSI HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKPY’Kalollel cpene;

paboTaTb B TpyMmme C BBIIOJHEHUEM DA3IMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBaTh pPAa0OTy TPYMIbI, PAUOHAIBHO paclpeAesiTh OOA3aHHOCTH U
IUTAHUPOBATh JIEATENIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBAaTHO OILICHUBATDH
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpUBAEMOM MPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnnuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM uudposbie
Ne n/m P Konrpoabsubie | Ilpakruyecku (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI e padoThl
pecypchbl
Pa3znea 1. DU3UKA U METO/1bl HAYYHOTI'O ITIO3HAHUSA
bu6mmoreka [JOK
11 ®u3KKa ¥ METOJIbl HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kinevatika ° https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hunamiia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpAaHECHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/TfALbF72
Uroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUNHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOU 9 1 bubnunoreka [IOK
' TeOpUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
32 OCHOBbI TEPMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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

HaumenoBanue pa3aejioB U TEM

KoaudecTBO 9acoB

DJIeKTPOHHBbIE

Ne i/m Kontpoabusie | Ipakrnueckn | (WHQpoBbIe)
NPOrpamMMmbl Bcero
padoTbI e paGoThI o0pa3oBaTe/IbHbIE
pecypchbl
Hroro no pazneny 24
Pazgen 4. QJIEKTPOAUHAMUKA
bubmmoreka [JOK
41 DHeKTpoCTaTHica 10 1 1 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTprUYecKuil TOK. TOku B 12 1 1 bubnuoreka [IOK
' Pa3IUYHBIX Cpelax https://m.edso0.ru/7f41bf72
Hroro mo pazneny 22
PezepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 4

34



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmMeHnoBaHMe pa3iesioB U TeM uugpoBbie
Ne i/m P Konrpoabsubie | IlpakTuyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
Paznea 1. 9JIEKTPOAUHAMUKA
MarunuTHoOE€ 110J1€. IIEKTPOMarHUTHAS bubnuoteka [IOK
11 11 1 3
WHITYKLIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' KOJIeOaHuUs https://m.edsoo.ru/7f41c97¢
59 MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onritka 10 3 https://m.edsoo.ru/7f41c97¢
Hroro o pazneny 24
Paznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI clieMaIbHOM TEOPUU 4 1 bubnuoreka [IOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [IOK
4.1 DNIeMEHTHI KBAHTOBOM ONTUKU 6 https://m.edso0.ru/7fA1c97¢
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https://m.edsoo.ru/7f41c97c
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HaumenoBanue pa3aejioB U TEM

KoaudecTBO 9acoB

DJIeKTPOHHbIE

Ne i/m Kontpoasusie | Ipakrnueckue | (WHQpPoBbIe)
NPOrpamMMmbl Bcero
padoTbI padoTb o0pa3oBaTe/IbHbIE
pecypchbl
bu6mmoreka [JOK
42 Crpoetne atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmmoreka [JOK
43 ATOMIOE 51p0 ° https://m.edsoo.ru/7f41c97¢
Hroro mo pazneny 15
Pazngen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHA
bubmmoreka [JOK
5.1 DJIeMEHTHI aCTPOHOMUU H acTPOPU3UKH 7 1 https://m.edsoo.ru/7f41c97¢
Hroro o pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
01 Oboburaromee nosropenne 4 https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 7
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Jara
Ne uu(ppoBbIe
Tema ypoka Konrpoabsubie | Ilpakrnueckue | H3Y4e€HH
n/m Bcero o0pa3oBare/ibHbIE
padoThI padoThI |
pecypcbl
®du3rKa — HayKa O MPUPO/IE.
1 Hayunsie MGTZKBI HOI;HEHI/ISI 1 bubmorexa TIOK
v a https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
9 (hopMUPOBaHUHN COBPEMEHHOMN 1 bubnuoteka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EATEIIbHOCTH JIIOIEH
Mexannueckoe OBUKEHHUE.
OTHOCHTENBHOCTh MEXaHNYECKOTO bubnuoreka [IOK
3 1
nBukeHus. llepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUue
4 PaBHOMEpHOE TPSAMOTMHEHHOE 1 bubnuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPAMOJIMHENHOE 1 bubnunoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢
5 CBoOoiHOE MajieHue. Y CKOpeHue 1 bubnunoreka [IOK
CBOOOJHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe n1BUXKEHUE.
P N bubmuoreka [IOK
7 JIBr>keHre MmaTepuagbHOU TOUKH 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada
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N KoanuecTBo yacoB Jlata DJIeKTPOHHbIE
[
/i Tema ypoka B Kourpoabubie | IlpakTnueckue | H3Y4e€HH uugpossIe
cero padoThI padoThI | o0pa3oBaTe/IbHbIE
pecypcbl
[Ipunuun otHOCUTENBLHOCTH [ amuies.
8 WNHueprimanbHble CHCTEMBI OTCUETA 1 bubmmorexa [OK
P ' https://m.edsoo.ru/ff0c3be8
[Iepssiii 3ak0oH HproTOHA
Macca tena. Cuina. [Tpunnun
9 CYIIEPIIO3UITNH cHil. BTOpoii 3aKkoH 1 bubmorexa TIOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HproTona yist MaTepranibHON TOYKH
Tpetuii 3akoH HproToHa 114 bu6mmoreka [JOK
10 1
MaTepHaTbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOro Tsrotenus. Cumna
11 TskecTu. [lepBas kocMuueckas 1 bubmorexa [IOK
' https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdunment tpenus.
13 Cuna cin OTI/IBJ'ICI(JIbI/I(l})I npu ,Z[BI/IE(@HI/II/I 1 Brbmoreka [JOK
P P https://m.edsoo.ru/ff0c3f76
Teja B )KUAKOCTH WIIH ra3e
[TocTynarensHoe U BpamaTeabHOE
1 JBIKEHHUE a0COJIFOTHO TBEPIOTO TEIa. 1 bubmuoreka [IOK
MowmenT cuibl. [1nedo cumnel. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tea
NMnynsc MmaTepralbHOW TOYKH,
15 CHUCTEMBI MaTEpUAJIbHBIX TOYEK. 1 bu6nuoreka [IOK

NMnynbc cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE IBHXKEHME

https://m.edsoo.ru/ff0c43d6
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N KoanuecTBo yacoB Jlata DJIeKTPOHHbIE

°

/i Tema ypoka B Kourpoabubie | IlpakTnueckue | H3Y4e€HH uugpossIe

cero
padoThI padoThI | o0pa3oBaTe/IbHbIE
pecypchbl
PaGota 1 MOIITHOCTH CHITHIL.

16 Kunetnueckas sHeprus MarepuaibHOM] 1 bubnuoteka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOM] SHEpruu
[TorenumansHas 3HEPTHUS.

[ToTeHIMaTBHAS SHEPTHUS YIIPYTO
17 ne(OpMUPOBAHHOMN NPYKUHBI 1 brbmmorexa [TOK
PMHP pyx ’ https://m.edsoo.ru/ff0c461a
[TorenumansHas SHEPrus Tena BOIM3u
MOBEPXHOCTH 3eMIIU
[ToTeHnmanpHbie U HEMOTEHIMAIbHbBIE
cuibl. CBsI3b pabOTHI

18 HENOTEHIMAIbHBIX CUJI C U3MEHEHUEM 1 bu6mmoreka [JOK
MEXaHUYECKOW PHEPTUHU CUCTEMBI TEJL. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUsI MEXaHU4YECKOI
SHEepruu
JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOThI CHITBI C

19 W3MEHEHUEM MEXaHUYECKON FHEPTruun 1 1
TeJa Ha IPUMEPE PaCTSKEHHS
PE3UHOBOTO JKI'yTa»

KonTponsHas paboTa 1o teme
20 «Kunemaruka. /[unamuka. 3akOHbI 1 1 bubmmorexa [OK
' ' https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHHUKE)
21 OCHOBHBIE TIOJIOKEHHST MOJIEKYJISPHO- 1 bubmmoreka ITOK

40
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Ne
n/u

Tema ypoka

KoaudecTBO 9acoB

Bceero

KoHnTtpoabHbie
padoThI

IIpakTHueckue
padoThI

Jara
U3Yy4YeHH
|

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

KUHETHUYECKOM TeoprH. bpoyHOBCKOE
nsuxenue. JAudpdysus

https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBHS YaCTHUI] BEIIECTBRA.
Moienu cTpoeHHs ra30B, KUIKOCTEN
U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BeniectBa. [loctosiHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. lllkana remneparyp
Lenscus

25

Nneansupiii raz B MKT. OcHOBHOE
ypaBuenue MKT

bu6mmoreka [JOK

https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIieparypa Kak Mepa
cpeaHel KHHETUYECKOM dHEPruun
JBUKEHUSI MOJIEKYIL. Y paBHEHHE
MenneneeBa-Knaneiipona

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ['a30BbIEC 3aKOHBI

28

JlaGopatopHas paborta
«MccnenoBanue 3aBUCUMOCTH MEXLY
napaMeTpaMH COCTOSTHUS
Pa3pexeHHOTO raza»

29

I/I3onpoueccm B NACAJIbHOM I'a3€ U UX

bu6mmoreka [JOK
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N KoanuecTBo yacoB Jlata DJIeKTPOHHbIE
[
/i Tema ypoka B Kourpoabubie | IlpakTnueckue | H3Y4e€HH uugpossIe
cero padoThI padoThI | o0pa3oBaTe/IbHbIE
pecypcbl
rpaduueckoe mpeacTaBiIeHUE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOAMHAMHYECKON CHCTEMBI U
crrocoOnI €€ nm3MeHeHus. KonndecTBo bubmmoreka [JOK
30 1
TEIJIOTHI U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPTHsI OJTHOATOMHOTO HJI€aTFHOTO
raza
bu6mmoreka [JOK
31 Buapr Temionepenaun 1
A pel https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMIOEMKOCTH BEILIECTBA.
bu6mmoreka [JOK
32 KonnuecTBo TemnoTel npu 1
. https://m.edsoo.ru/ffOc5¢c36
Teruionepenade. AauadbaTHbI mporecc
33 [TepBrlil 3aKOH TEPMOAMHAMUKHU U €TO 1 bubnuoreka [IOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs npoieccos B
34 nopupoje. Bropoii 3akoH 1 Bubmorexa HOK
pupoZe. P https://m.edsoo.ru/ff0c6230
TEPMOAUHAMHUKHI
35 [Tpunmun aeiictus u K111 remioBoii 1 bubmuoreka [IOK
MalINHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KII1/] 1
37 DKoJIoTHYeCKHe MpooIeMbl 1
TEIUIOOHEPTeTUKH
38 O6o06maromuii ypok «MonekynspHas 1 bubnmnoreka [JOK
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N KosauuecTBo yacon Jlata DJIeKTPOHHBbIE
°
/i Tema ypoka B Kourpoabubie | IlpakTnueckue | H3Y4e€HH uugpossIe
cero padoThI padoThI | o0pa3oBaTe/IbHbIE
pecypcbl
¢usuka. OCHOBBI TEPMOTUHAMHUKI)) https://m.edsoo.ru/ff0c6938
KonTponsHas paboTa 1o teme
39 «MonexynsipHas puznka. OCHOBBI 1 1 bubmorexa [OK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMHKI
40 [Tapoo6pa3zoBaHue U KOHJEHCALINSL. 1 bubnuoreka [IOK
Hcnapenue v kureHne https://m.edsoo.ru/ff0c63b6
AOCoTFOTHAs! 1 OTHOCUTETbHAS
41 BJIAKHOCTH BO3yxa. HachlleHHbII 1 Bubmaotexa HOK
) https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramnmyeckue u
42 amopdHbIe Tena. AHU30TPOIHS 1 bubnuoreka [IOK
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMeHHbIE MaTepHaIIbI
[1naBneHue U KpuCTaUIU3AIIMSL.
43 VY enpHas TEIOTa MJIaBJICHUS 1 bubmorexa TIOK
s ' https://m.edsoo.ru/ff0c6708
CyOnumanus
bubmunoreka [IOK
44 0 1
¥paBHeHHe TEMIoBoro danarica https://m.edsoo.ru/ff0c6820
OnexTpu3anus Tel. JJIeKTPUIECKUN
bu6nmoreka [JOK
45 3apsj. [[Ba Buaa aneKTpUUECKuX 1

3aps/I0B

https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6a50
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N KosunuecTBo 4acon Jlata DJIeKTPOHHBbIE
o
/i Tema ypoka B Kourpoabubie | IlpakTnueckue | H3Y4e€HH uugpossIe
cero padoThI padoThI | o0pa3oBaTe/IbHbIE
pecypchbl
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI))J'I OBOJHUKU 3aK(I))H COXpaHeHUs 1 bubmmorexa [IOK
yap ’ P https://m.edsoo.ru/ff0c6bcc
ANMEKTPUIECKOTO 3apsijia
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodueuHEIN 231eKTpUUECKUN 1 Bubmaorexa LOK
¥ ' p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsisk€HHOCTB 27EKTPUIECKOTO
48 nons. [IpuHnmn cyneprnosunun 1 bubnuoreka [IOK
ANEKTPUYECKUX MoJel. JInanu https://m.edsoo.ru/ff0c6df2
HaPsHKEHHOCTH
PaboTa cuit aeKTpocTaTuuecKoro
49 nois. [Torennuman. PasHocts 1 Bubmaotexa LOK
i ’ https://m.edsoo.ru/ffoc6f00
HOTEHIINAJIOB
[IpoBOAHMKY U AUATIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE 1 Brbmoreka [JOK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
bubmuoreka [IOK
51 6 é .K 1
JICKTPOCMKOCTE. ROTACHCATOP https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTE ILUIOCKOTO
52 KOHL[eII;caTo a. DHeprus 3apsHKEHHOTO 1 Bubmorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTOpa
JlaGoparopnas padora "U3mepenne
53 paTop p p 1 1

NEKTPOEMKOCTH KOHJEHcaTopa”
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https://m.edsoo.ru/ff0c6bcc
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KosnnyectBo yacos Jlata DJIeKTPOHHBbIE
Jlj;_)n Tema ypoka Beero Konrpoabsubie | Ilpakrnueckue | H3Y4e€HH uugpossIe
padoThI padoThI | o0pa3oBaTe/IbHbIE
pecypchbl
[TpuHIMI 1EWCTBUS U TPUMEHECHHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
54 amnmapara, CTpyMHOTO MPUHTEpa. 1
DNeKTpOoCTaTUYECKas 3aIIUTA.
3azeMiIeHHE AEeKTPONprOOpoOB
DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyiecTBoBaHus. [I0CTOSTHHBIN TOK.
55 Cuna Toka. Hampspxenue. 1
Conpotusnenue. 3akoH Oma Ji1st
y4dacTKa Ienu
[TocnenoBarensHOE, TapaieIbHOE,
CMEIIIaHHOE COEUHEHUE Bu6orexa LIOK
56 MpoBOHUKOB. JlabopaTopHas padota 1 0.5 httos://m.edsoo.ru/fOCT4f0
«M3yyeHne cMEIaHHOTO COSAUHEHUS
PE3UCTOPOB»
57 PaboTa 1 MOIITHOCTH ANMEKTPHIECKOTO 1 bubnunoreka [IOK
ToKa. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma Ui MOJTHOM (3aMKHYTOM )
anektpuyeckoii nenu. Koporkoe
58 3aMbIkaHue. JJaboparopHas padorta 1 0.5 bubmorexa LIOK
https://m.edsoo.ru/ffOc7ae0
«M3mepenne D/1C ucTtoyHMKa TOKa U
€ro BHYTPEHHETO CONPOTUBIICHUS»
59 PesepsHbiit ypok. KonTponbHast 1 1 bubnuoreka [IOK

pabora no teme "nekrpoanHamMuka' /

https://m.edsoo.ru/ff0c8c56
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N KoanuecTBo yacoB Jlata DJIeKTPOHHbIE
[
/i Tema ypoka B Kourpoabubie | IlpakTnueckue | H3Y4e€HH uugpossIe
cero padoThI padoThI | o0pa3oBaTe/IbHbIE
pecypchbl
Bcepoccuiickas mpoBepouHas pabota
O0600maromui ypok
. bubnuoteka [IOK
60 «nexTpoaunamuka» / Becepoccuiickast 1 1 1
5 https://m.edsoo.ru/ff0c88be
poBepoyHasi pabora
DNeKTpOHHAs MPOBOJUMOCTH TBEPABIX
61 METAJJIOB. 3aBUCUMOCTb 1
COTIPOTHUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIpOBOIUMOCTh
62 DIIEKTPUYECKHI TOK B BAKyyMe. 1
CBolicTBa 3JIEKTPOHHBIX TYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
63 MpUMECHas NpoBOIUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—n-nepexoa. [losynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
PpUOOPHI
DJIEKTPUYECKHUI TOK B paCTBOpPAX U
64 pacrmiaBax 3JeKTPOJIUTOB. 1 bubnunoreka [IOK
DIIEKTPOJIMTUYECKAS TUCCOLIAALIUSL. https://m.edsoo.ru/ff0c82ba
DIeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.
65 CamoCTOSTEeNbHBIN U 1 bubmuoreka [IOK
HECaMOCTOSATEIbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[na3ma
66 DnexTpuyueckrue mpuOophI U 1 bubnmnoreka [JOK

YCTPOMCTBA ¥ UX IPAKTUYECKOE

https://m.edsoo.ru/ff0c86fc
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N KosauuecTBo yacon Jlata DJIeKTPOHHBbIE
[
/i Tema ypoka B Kourpoabubie | IlpakTnueckue | H3Y4e€HH uugpossIe
cero padoThI padoThI | o0pa3oBaTe/IbHbIE
pecypcsl
npuMeHeHue. [IpaBuiia TeXHUKU
0€30MacHOCTH
KonTponsHas paboTa 1o teme
«Qnexrpocraruka. [TocTosTHHBIH bubnuoteka [IOK
67 . 1 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3TMYHBIX CpeIax»
68 Peseprubiit ypok. O60061Iaronuii ypok 1 bubnuoteka [IOK
o temaM 10 kiracca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68 5 4

I[TPOTPAMME
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11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE

Ne Mara uu@ppoBbIe

Tema ypoka Kontpoabnbie | IIpakruyecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE

padoTbI e padoTbl
pecypchbl

[TocTostHHBIE MAarHUTHI B X

B3auMo/ieiicTBrue. MarauTHoe 1oJie. bubmmoreka [JOK

1 . 1
Bexrop marauTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIHH
MarauTHO€ MoJjie MPOBOTHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubnuoteka [IOK
B3anmoaericTBre npoBOHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnnoreka [IOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO NOJIA HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [IOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnuoreka LIOK
Cuna Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DnekrpoMarHuTHas UHaAyKus. [lotok 1

BEKTOpa MarHuTHOU nuaykunu. J/C
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KoaudecTBO 9acoB

DJIeKTPOHHBbIE

Ne [ara
Tema ypoka Kontposabubie | IIpakTtuueckn unpposrie
n/m Bcero U3yYeHUs 6
padoThbI ¢ paboThbl 00pa3oBaTCIbHbLIC
pecypchbl
WHIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes
JlabopaTtopHnast pabota
7 «MccnenoBanue sBICHUS 1 1 bubmorexa [OK
. https://m.edsoo.ru/ff0cal50
AIEKTPOMATrHUTHON UHTYKITAN)
NunykTtuBHOCTS. SIBIEHNE
8 camouHaykiuu. 3J]C caMOMHTyKITHH. 1 bubnuoteka [IOK
OHeprust MAarHUTHOTO TOJISI KaTyIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
9 3IEKTPOMArHUTHI, 3J1€KTPOIBUTATEb, 1
YCKOPHUTENN JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb
10 O6o06maromuii ypok «MarautTHoe 1 bubnuoreka [IOK
roJje. DIeKTPOMarHUTHAsE UH YKL https://m.edsoo.ru/ffOcab82
KounTponsnas paboTa o teme
bubnuoreka [IOK
11 «MarHuTHOE ToJIe. 1 1
https://m.edsoo.ru/ff0cad58
DNEeKTPOMAarHUTHAS MHTyKIIHSI»
CBOOOTHBIE MEXaHUYECKUE
konebanus. ['apmoHHUeckue
bu6nmroreka [JOK
12 KonebaHus. YpaBHEHUE 1

rapMOHHUYECKUX KOJICOaHUH.
[IpeBpaienue sHeprun

https://m.edsoo.ru/ff0caf06
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KoaudecTBO 9acoB

DJIeKTPOHHBbIE

Ne [ara
Tema ypoka Kontposabubie | IIpakTtuueckn unpposrie
n/m Bcero U3yYeHUs 6
padoThbI ¢ paboThbl 00pa3oBaTCIbHbLIC
pecypcbl
JlabopaTtopHnas pabota
13 «HccnenoBanmne 3aBUCHUMOCTH 1 1
nepuoa MaJibIX KoJieOaHu# rpy3a Ha
HUTHU OT JUTMHBI HUTH U MACCHI TPY3a»
Konebartenbublit KoHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMs B
14 HJIeATHHOM KOJIeOaTeIbHOM KOHTYPE 1 bubmorexa LHOK
' https://m.edsoo.ru/ff0ch820
AHaJIOTHS MEXTY MEXaHUYECKUMH 1
ANIEKTPOMArHUTHBIMU KOJICOAaHUSMH
®opmyna TomcoHa. 3aKoH
15 COXpAaHEHUS DHEPTUU B UACATBHOM 1 bubmorexa [OK
https://m.edsoo.ru/ffOch9c4
KoJIeOaTeIbHOM KOHTYPE
[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/ICHHBIC
bu6mmoreka [JOK
16 MexXaHu4ueckue Konebanus. Pesonanc. 1
https://m.edsoo.ru/ffOcbb86
BbiHyX/1I€HHBIE 3IEKTPOMAarHUTHbIE
Ko1e0anus
[lepemennsbiii TOk. CUHYCOUIANbHBIM
MEPEMEHHBIA TOK. MOIIHOCTh
bu6nmroreka [JOK
17 MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U 1
o https://m.edsoo.ru/ffOchd34
JEHCTBYIOLIEE 3HAYEHUE CUIIbI TOKA U
HaIpsHKEHU S
18 Tpaucdopmarop. [TpousBoacTao, 1

nepcaadya u l'IOTpe6JICHI/IC
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https://m.edsoo.ru/ff0cb9c4
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https://m.edsoo.ru/ff0cbd34

KoaudecTBO 9acoB

DJIeKTPOHHBbIE

Ne [ara
Tema ypoka KonrpoJbneie | IIpakrnyeckn uuppoBbie
n/n Bcero U3yYeHUs 6
padoThbI ¢ paboThbl 00pa3oBaTCIbHbLIC
pecypchbl

JIEKTPUYECKON SHEPTUH
YCTpOUCTBO M MPAKTHUECKOE

19 IIPUMEHEHHE JIEKTPUYECKOT O 3BOHKA, 1 bubnnoreka [IOK
reHeparopa NepeMEHHOro TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH 2JIEKTpoIiepesayd
DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.

20 Kynberypa ncnosbp3zoBanus 1
3JIEKTPO3HEPIUU B IOBCETHEBHOM
KU3HU
MexaHudeckue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuoa. Ckopocts 1 bubnuoreka [IOK
pacnpoCTpaHeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ MPOAOTBHBIE BOJIHBI

29 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh 1 bubnuoreka [IOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIEeKTPOMAarHUTHBIE BOJIHBI, X

23 CBOMCTBA U cKOpocTh. [Ikana 1 bubmmorexa [OK

p ) https://m.edsoo.ru/ffOccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBI3U U

24 TeneBuieHus. Pa3Butue cpencTs 1
cBsA3u. Paguonokanys

o5 KonTtponsHas pabota «Konebanus u 1 1 bubnuoreka [IOK

BOJIHBI»

https://m.edsoo.ru/ff0cc6f8
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KoaudecTBO 9acoB

DJIeKTPOHHBbIE

Ne [ara
Tema ypoka Kontposabubie | IIpakTtuueckn unpposrie
n/m Bcero U3yYeHUs
pecypchbl
[IpsamonnHenHOE pacpoCTpaHEHHE
CBETa B OJHOPOIHOM Cpeje. bubnuoreka [IOK
26 . 1
TodeuHbIl HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHnue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue 1 bubmorexa TIOK
P . https://m.edsoo.ru/ff0cd4e0
M300paK€HUil B IMJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
08 BHYTpPEHHEe oTpaxeHue. [ [peaenbubrit 1 bubnuoreka [IOK
YT'OJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpayKeHUs
JlabopaTtopHnas padoTa «3mepenune bubnuoreka [IOK
29 1 1
MOoKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3oopaxxeHuii B
30 nuH3e. DopMyiia TOHKOH JIMH3BI 1 bubmmorexa [IOK
- T OPMY ' https://m.edsoo.ru/ffocddle
YBenuueHue JTMH3bI
JlaGopaTopHnas pabota
31 «HUcenenoBanue CBOUCTB 1 1
M300paKeHU B JTMH3aX)»
Hucnepcus ceeta. CI0KHBIN COCTaB
30 6enoro cseta. L{ger. JlaboparopHas 1 1
pabota «HabmroeHue aucnepcuu
CBETa»
33 Nurepdepennus ceera. udpakiust 1 butGmoreka [TOK

52



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

KoaudecTBO 9acoB

DJIeKTPOHHBbIE

Ne [ara
Tema ypoka Kontposabubie | IIpakTtuueckn unpposrie
n/m Bcero U3yYeHUs
pecypchbl
ceta. {udpakimonnas penérka https://m.edsoo.ru/ffOced22
34 [TorepeqHOCTH CBETOBBIX BOJIH. 1 bubnnoreka [IOK
[Tongapusanus cera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue npuOOpsl U ycTpoiicTBa U 1
YCJIOBHS X O€30TIaCHOTO TPUMEHEHUS
['panu1Bl MPUMEHUMOCTH
KJIaccuyeckoil MexaHuku. [TocTynaTet bubnuoteka [IOK
36 . 1
CIELMAJILHON TEOpUHN https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHre BPEMEHH M COKpalleHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEPrus ¥ UMITYJIbC PEISITUBUCTCKON
38 gacTubl. CBsI3b MACCHI C PHEPTHEH U 1 Brbmoreka [JOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusl MOKOS
Kontponbnas padora «OnTHka.
39 OCHOBEI CITEIHAJIbHON TEOPHUH 1 1 Bubmorexa HOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH
®ortonsl. Popmyna [lnanka. Jneprus bu6nuoreka LIOK
40 1
U UMIyJbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 OK
41 ¢dororpdexra. OnbiTh! A. I 1 nommoreka L

CroneroBa

https://m.edsoo.ru/ffOcffc4
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https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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KoaudecTBO 9acoB

DJIeKTPOHHBbIE

Ne [ara
Tema ypoka Kontposabubie | IIpakTtuueckn unpposrie
n/m Bcero U3yYeHUs
pecypcbl
3akonsl poTodrddekra. YpaBHeHue
42 OliHmTeiHa g potosddexra 1 brommorexa [TOK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporosddexra
JaBnenune cBeta. OnbitTer [1. H.
43 JlebeneBa. XUMHYECKOE JIENICTBUE 1 bubmorexa [JOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHE:
44 1
dboTormeMeHT, (HOTOIaATIHK,
COJIHEUHas OaTapesi, CBETO IO/
45 Pemenne 3amad mo temMe «QJI€MEHTBI 1 bubnuoreka [IOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopra mo paccesHUIO 0-4aCTHI 1 Brbmoreka [JOK
peOp p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubmuoreka [IOK
47 I1 b 1
OCTYIIATRL bopa https://m.edsoo.ru/ff0d0afa
W3znyuenne u nmoriolieHne (HOTOHOB
48 i} 1/131:3 €X0JIe aToMa C O,Z[HO?O OBHS 1 Brbmorexa [JOK
P P . yp https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buapl ciekTpos
BoaHoBbIe cBoMcTBa YacTHL. BOIHEBI
49 ne bpoitns. KopnyckynsapHo- 1 bubnunoreka [IOK

BOJIHOBOM AyaJnu3M. CrnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8
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KoaudecTBO 9acoB

DJIeKTPOHHBbIE

Ne [ara
Tema ypoka Kontposabubie | IIpakTtuueckn unpposrie
n/m Bcero U3yYeHUs
pecypchbl
OTKphITHE PATUOAKTUBHOCTH. OTIBITHI
50 Pezepdopna mo onpeaenennio coctasa 1 bubmorexa TIOK
peop p https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3ITYICHUS
CaoiicTa anbda-, 6era-, ramma-

51 n3inydeHus. BnusHue 1
PaIMOaKTUBHOCTH Ha KUBbIE
OpTraHU3MbI
OTKpBITHE TPOTOHA M HEUTPOHA.

59 N3otomnbl. Anbda-pacma. 1 bubnuoreka [IOK
DIEeKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['amma-uznyyenue
DHeprus CBA3U HyKJIOHOB B SIIpe.

SnepHble peakuuu. AnepHbIi
53 peaIfTop IEI)];)O6J'I€MBI Hel];))CHeKTI/IBBI 1 bubmmorexa [IOK
’ ’ . https://m.edsoo.ru/ff0d1356
9KOJIOTMYECKUE aCIEKThI SIEPHOMN
SHEPreTUKU
DnemeHTapHbIe YacTHIIBI. OTKpPBITHE
MOo3UTpoHa. MeToabl HAOIOACHUS U

54 perucTparym 31eMeHTapHbIX YaCTHII. 1 bubnunoreka [IOK
Kpyraslit cton «@yHIaMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3aUMOJAECUCTBUA. EAMHCTBO
(bu3nuecKoi KapTUHBI MUPa

55 DTanbl pa3BUTHS ACTPOHOMUH. 1

[IpuknanHoe 1 MUPOBO33pEHYECKOE
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n/u

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHyecku
e paboThbI

Jara
U3yYeHUs

DJIeKTPOHHBbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

3HAYEHHE ACTPOHOMMH. By
3BE3qHOrO HEOa. Co3Be3ausl, spKue
3BE3/1bl, INIAHETHI, UX BUJIMMOC
nBrokenne. CoaHeyHas cucreMa

56

Counie. CotHeuHast aKTUBHOCTD.
Hctounuk 3nepruun CosiHIA U 3BE3]

57

3BE3/1BI, X OCHOBHEBIE
XapaKTePUCTUKH. 3BE3/IbI IIaBHOM
MOCJIEI0BATENBHOCTH. BHyTpeHHEee
ctpoeHnue 38€371. CoBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKICHUH U
sposrorny CoJtHIa U 3BE3

58

Muneunsiii [yt — Hama ["anaktuka.
TTonoxxeunue u nBuxedue CoHIIa B
lNanaktuxe. ['anaktuku. Y€pHbie
JIBIPBI B AIPax rajJakTHK

59

Bcenennas. PazOeranue rajgakTuk.
Teopus bonbioro B3pbiBa.
PenukroBO€ uznyuyeHue.
MeraranakTuka

60

HepemeHHLIe HpO6J'IeMLI ACTPOHOMHU

61

KonTposnpHast paboTa «71eMeHTHI
aCTPOHOMMH U acTPO(UIUKI

62

O6o6maromuit ypok. Posb ¢puzuku u
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n/u

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTuyeckn
e paboThbI

Jara
U3yYeHUs

DJIeKTPOHHBbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIIMAIIFHOM U
ATUYECKOM chepax AesITeNIbHOCTH
YyeJloBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKHN 1 aCTPOHOMHUH B
COBPEMEHHOM Hay4YHOU KapTHUHE MUpa

64

O6o06maromuii ypox. Poib
(buzmveckoit Teopun B PopMUpPOBaAaHUHT
MpeACTaBICHUHN 0 PU3NUECKON
KapTHHE MHpa

65

O6o06matromuii ypok. Mecto
(hbm3UYeCcKOi KapTUHBI MUPA B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHHUNA O IPUPOIC

66

PesepBHbIil ypok. MarautHoe noJie.
DNeKTpOMarHuTHask MHIYKLMS

67

PesepBHblit ypok. Ontrka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIILHOCTH

68

Pezepuslit ypok. KBanroBas ¢pusuka.
OneMEeHTBI aCTPOHOMHUHU U
acTpoHU3UKH

bu6nmroreka [JOK

https://m.edsoo.ru/ff0d1784
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KoaudecTBO 9acoB

DJIeKTPOHHBbIE

Ne [ara
Tema ypoka Kontpoabubie | IlpakTtuyecku unpposrie
n/m Bcero U3yYeHUs 6
padoThI e paboThbI oopa3soBare/IbHbIC
pecypcbl
OBIIEE KOJIMYECTBO HACOB I10 68 4 7
I[MPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJbTara

IIpoBepsieMmble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPETHEr0 00IIero 00pa3oBaHus

10.1

JlemMoHCTpHpOBaTh Ha TpPUMEPAX poJib U MeCTo (UMK B
GbOopMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHUM, B MPAKTUYECKOMN NESITEIbHOCTH

monei

10.2

YYuThIBaTh TPaHUIIBI TPUMEHEHUS H3YUYEHHBIX (U3UYECKUX MOJIETICH:
MarepuaigbHas TOYKa, WHEpIUaIbHAas CHUCTEeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TENO, UACAIBHBIN ra3; MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIN AIEKTPUUYECKUN 3apsi] — NpU PpPEUICHUHU

bu3ndecKuX 3a1a4d

10.3

Pacnio3naBate Qusnueckue siBjaeHUs (IIPOIECChl) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KHHETHYECKOH TEOpUH
CTPOCHHS  BEIIECTBA W  DJCKTPOJAWHAMHKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KCHUE, CBOOOIHOE TNaJeHHE
TEJ, JABIKEHHE 110 OKPYKHOCTH, WHEPIHs, B3aMMOJICHCTBUE TEI,
muddy3us, OpOYHOBCKOE JBWIKEHHE, CTPOCHHE JKHUIKOCTEH W
TBEPIBIX  TEJ, W3MEHEHHWE o0béMa Tem Tpd  HArpeBaHUU
(OXJmakIeHWH), TEIUIOBOE pPAaBHOBECHE, HWCIApeHHe, KOHJICHCAIMS,
IUIaBJICHWE, KPUCTAJUIM3alUsl, KUIICHHE, BIAKHOCTh  BO3JyXa,
TIOBBIIIICHUE JIABJICHUS Ta3a NIPU €ro HarpeBaHUM B 3aKPHITOM COCY/IC,
CBSI3b MEXIy TIlapaMeTpamMH COCTOSIHUSI Ta3a B H30Mpoleccax;

QJICKTPHU3al A TCI, B3aHMOHeﬁCTBHe 3apsA1a0B

10.4

OnuceiBaTh MEXaHUYECKOE JBIKEHHME, HCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOPJMHATA, MyTh, IEpEeMELIeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJa, MMIYIbC Tela, KHUHETHYeCcKas DSHeprus,
NOTEHIMaJIbHAsE OJHEeprus, MexaHuueckas paboTa, MexaHudeckas
MOIITHOCTh; IPY ONKUCAHUH NMPABHJIBHO TPAKTOBATh (PU3UYECKUNA CMBICIT
UCTOJb3YeMbIX BEJIWYMH, WX OOO3HAYEHMS M E€JUHHUILBI, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEJIUYMHY C APYTHUMHU

BCIIMYMHaAMH
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Kon
NPOBePSIeMOro
pe3yJjbTara

HpOBepﬂ(‘,Mble NnpeaAMETHLbIC PE3yJIbTaThbl 0OCBOCHUA OCHOBHOM
06pa30BaTeJILHOI7l NnmporpaMMmasl CpeAHET 0 oﬁmero 06pa30BaHI/IH

10.5

OnuceiBaTh H3YYCHHBIE TEIJIOBBIE CBOWCTBA TEI U  TEIUIOBBIC
SIBJICHUS, WCIIOJIb3Ys (DU3MYecKHe BEIMYWHBL JIABJICHHWE Tasa,
TEMIIEpaTypa, CpeaHss KHHETHYEeCKash DJHEPrHs  XaOTHYECKOTO
IBUKCHHUS MOJICKYJ, CpPETHEKBagpaTWYHAs CKOPOCTh  MOJICKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSISI  DJHEprus, pabora rasa,
KOA(DPHUIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATeNs; TMpHU
OTIICAHUH MIPABHIILHO TPaKTOBATh buznyeckuit CMBICTT
UCTIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYCHHUS W CIUHHIIBI, HAXOIUTh
(GOpMyITBI, CBS3BIBAIOININE TaHHYIO (PU3HUYECKYIO BEJTMYHUHY C JAPYTUMH

BCIIMYMHaM

10.6

OnunceiBaTh M3Y4EHHBIE DJIEKTPUYECKHE CBOWCTBA BelleCTBA U
JNIEKTpUYECKHe  sABJIEHUS  (Tpolecchl), HCHONb3yd (u3nueckue
BEJIMYMHBI: JNIEKTPUYECKUM  3apAl,  DJJICKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAJNl, Pa3HOCTh MOTEHUHUANOB; MpHU
OTHMCAHWU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICT MCIIOJIb3yEeMbIX
BEIMYMH, HUX O0003HAYE€HUS M €IUHMIBI;, YKa3blBaTb (POPMYJIBL,
CBA3BIBAIOIIME JIaHHYIO (U3HYECKYI0 BEIMYMHY C JPYTHMHU

BCIINYMHaAMH

10.7

aHAJIM3UPOBaTh (UBUUYECKHE TMPOIECChl W SBICHUS, HCIOIb3Ys
(bu3nYecKue 3aKOHBI M MPUHIUIIBI: 3aKOH BCEMUPHOTO TsroTeHus, I, 11
u I 3akonsl HprOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW SHEPIUH,
3aKOH COXpaHEHUsSI UMITYJIbCA, MPUHIIMI CYNEPIO3UIIUNA CUJI, TIPUHIIHIT
paBHOIpaBHsI HMHEPLUHMAIBHBIX CHCTEM  OTCYETa; MOJICKYJAPHO-
KHHETHYECKYI0 TCOPUIO CTPOCHHUS BEIIECTBa, ra30BbIC 3aKOHBI, CBSI3b
CpenHell KMHETHMYECKOW SHEpPrud TEIUIOBOTO JIBUKEHHUS MOJIEKYT C
a0COMIOTHON TEeMIEepaTypoil, MEpBbIA 3aKOH TEPMOJUHAMUKU; 3aKOH
COXpaHEHHUS DJJCKTPUUYECKOTO 3apsna, 3akoH Kymona; mpu sTom
pa3ianyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIP2YKEHUE U YCIOBHS (TpaHUIlbl, 00IaCTH) IPUMEHUMOCTU

10.8

OOBSACHATH OCHOBHBIE IMPUHIUIIBL JEeNCTBUSA MallluvH, HpI/I60pOB u
TCXHUYCCKUX YCTpOﬁCTB; pa3im4ate  YCJIOBUA HUX 0€30I1aCHOTO

HCIIOJIb30BaHUS B IIOBCETHEBHOM KU3HU

10.9

BhINIONHATE SKCIIEPUMEHTHI 10 UCCIEA0BAHUIO (PU3MUECKUX SIBICHUN U
MPOLIECCOB C MCIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IPU
aToM (QopMmynHpoBaTh MpodiemMy (3amady) M TUIOTE3y Y4eOHOro
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Kon
NPOBePSIeMOro
pe3yJjbTara

HpOBepﬂt‘,Mble NnpeaAMETHLbIC PE3yJIbTaThbl 0OCBOCHUA OCHOBHOM
06pa30BaTeJILHOI7l NnmporpaMMmasl CpeAHET 0 oﬁmero 06pa30BaHI/IH

IKCIIEPUMEHTA, coduparh  YCTAaHOBKY M3  TPEIIOKEHHOTO

000py10BaHUs, IPOBOIUTH OIBIT U (OPMYITMPOBATH BHIBO/IBI

10.10

OcymiecTBisATh MpsiMbIE W KOCBEHHBIE H3MEPEHUS (PU3MUECKUX
BEJIMYMH; IIPU 3TOM BbIOHMpaTh ONTHUMAaJIbHBIM CIIOCOO M3MEpEHUs U

HCII0JIB30BaTh U3BCCTHBIC MECTO/bI OICHKHU HOFpeIHHOCTef/'I I/IBMepeHI/H\/JI

10.11

WccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYECKUMHU BEJIMYMHAMHU C
WCIIOJIb30BAaHUEM TMIPSMBIX HU3MEPEHUM;, TMPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHUPOBATH pE3YJIbTAaThl MOJTYYCHHOM 3aBUCUMOCTH
bu3NYeCKUX BEIMYUH B BUE TAONHI] U TpadUKOB, JIe1aTh BHIBOJIBI TIO

pe3ylibTaTaM UCCIIeI0BaHus

10.12

CobOmomath  mpaBwia  0€30macHOrO  Tpylda HpU  MPOBEACHUU
HCCIIEIOBaHUN B  paMKax Yy4eOHOro dKCIepUMEHTa, YydeOHO-
HCCIEA0BATENBCKOM U MPOEKTHOM JEATEIBHOCTH C HCIOJb30BAaHUEM

M3MEPUTENbHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000PYI0BaHUS

10.13

Pemate pacuy€THbIe 3a7aun ¢ SBHO 3aJlaHHON (DU3MYECKON MOJIEIBIO,
UCHOJIB3YS (PHM3MUECKHe 3aKOHBl W TPHUHIIUIBI; Ha OCHOBE aHalIH3a
yCcIOBUSL  33Jlayd  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
bu3ndecKkue BEIMYUHBI U (HOPMYIIBI, HEOOXOMUMBIC s €€ pereHus,
MPOBOAUTH PACUYETHI U OLIEHUBATH PEATbHOCTh MOJYYEHHOTO 3HAYECHUS

buznyecKoil BeIMUUHbBI

10.14

Pemarp KayeCTBEHHbIE 3aa4u: BBICTPaUBaTh JIOTUYECKU
HENPOTUBOPEUHUBYIO IIEMIOYKY PACCYKJIEHUHN C OMOPON Ha M3Y4YEHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/ILICCKI/IG SIBJICHUSA

10.15

Hcnonn3oBarh Inpu  pCHICHHUHA y‘Ie6HBIX 3aJlady  COBPCMCHHLIC
I/IH(i)OpMaLII/IOHHLIe TCXHOJIOTUM Uil IIOUCKA, CTPYKTYpHPOBAHMHA,
HHTCPIIPCTAIUN W IIPCACTABIICHUS y‘IC6HOI>i u HaYQHO'HOHYHHpHOﬁ
I/IH(i)OpMaLII/II/I, nonyquHoﬁ N3 pa3JIMYHbIX UCTOYHUKOB; KPHUTHYCCKHU

AHAJIM3UPOBATD IIOJTYIACM YO I/IH(1)OpMaI_II/IIO

10.16

[IpuBoauTH MpUMeEpHl BKJIala POCCUHCKUX M 3apYOEKHBIX Y4EHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY)KAIOLIETO

MHpa, B pa3BUTHEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBaTh TeopeTHUecKrue 3HaHUSA MO (U3UKE B MOBCETHEBHOMN
AKU3HU 111 oOecrieueHus: 6e30MacHOCTH MpH 00pallleHuu ¢ nprudopaMu

N TCXHUYCCKUMU YCTpOﬁCTBaMH, 1 COXpaHCHUA 310pOBbd U
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Kon
NPOBePSIeMOro
pe3yJjbTara

HpOBepﬂt‘,Mble NnpeaAMETHLbIC PE3yJIbTaThbl 0OCBOCHUA OCHOBHOM
06pa30BaTeJILHOI7l NnmporpaMMmasl CpeAHET 0 oﬁmero 06pa30BaHI/IH

COOJTIO/ICHHSI HOPM 3KOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOILEH cpeze

10.18

Paborats B I'pynmne € BBIIOJHCHUCM PA3JIMYHBIX COLHAJIBHBIX pOJIGfI,

IPYIIIBI,
00s3aHHOCTM ¥ IUIAHUPOBATH JIEATEIBHOCTh B

IUIAHUPOBaTh  paboTy palMOHAILHO  paclpeleNaTh
HECTaH/IapPTHBIX
CUTyalusiX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXKJIOTO M3 YYaCTHHKOB

IPYINIbl B PEIIEHNE paccMaTpuBaeMou mpooOIeMbl

11 KJIACC

Kon
NMpoBepPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeiHero 001ero 00pa3oBaHus

11.1

JleMoHCTpHpoBaTh Ha MpuUMEpax pojdb U MecTo (u3MKu B
(GOopMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUHU
COBPEMEHHOUW TEXHUKH U TEXHOJIOTHUM, B MPAKTUYECKOMN NESITEIbHOCTH

JIIOJIEH, TIEIIOCTHOCTh M €TMHCTBO (PU3MYECKOM KapTHUHBI MUPA

11.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHHUS U3YUYEHHBIX GU3UUECKUX MOJIEIICH:
TOYEYHBIN AIIEKTPUUECKUM 3apsii, sAepHas MOJEIb aTOMa, HYKJIOHHAs

MOJEJIb ATOMHOTO spa IIpru pCUICHUA (bPISI/I‘leCKI/IX 3aJa4

11.3

Pacno3naBate ¢usnueckue sBiaeHUs (Iporecchl) U OOBACHATh MX Ha

OCHOBE 3aKOHOB QJICKTPOJUHAMHKHA u KBAHTOBOM (1)I/ISI/IKI/IZ

OJICKTpHUYECKas IIPOBOJUMOCTD, TCILJIOBOC, CBETOBOC, XHNMHYECKOC,

MAarouTHOC HeﬁCTBHH TOKa, BBaHMO,I[efICTBHC MAarHuToB,

SNIEKTPOMArHUTHAS MHAYKIMS, JCHCTBME MArHUTHOTO TIONS Ha
IPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsii, 3JIEKTPOMAarHUTHBIC
KoJicOaHWss W BOJIHBI, MPIMOJHMHEHHOE pPACIpPOCTPAHCHUE CBETA,
OTpaXXCHHE,  MpEIOMIIEHHE,  HUHTepPEepeHius, muppakius |
HOJISIPU3AIns CBETa, AUCHEPCHS CBETa, (POTOMICKTPHUSCKUN SPPeKT
(dbotorddexT), cBeTOBOE MaBICHHE, BO3HHUKHOBEHHE JHHEWYATOTO
CIeKTpa  aroma €CTeCTBEHHAsI W

BOAOpOJA, HCKYCCTBCHHAA

paanOaKTUBHOCTDb

11.4

OmnuceIBaTh HN3YYCHHBIC CBOICTBa BCIICCTBA (BJ'ICKTpI/I‘IeCKI/Ie,

MAarauTHBIC, ONTUYCCKUC, DJICKTPUYCCKYIO IIPOBOJUMOCTL PA3JINYHBIX

cpeﬂ) U BJICKTPOMATrHUTHBIC  SABJICHUS (HpOLICCCBI), HCIIOJIB3YA
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¢u3uueckue  BENMYMHBL:  DJIEKTPUYECKMHA  3apsija, CWiIa  TOKa,
AJIEKTPUYECKOE  HANpPSDHKEHUE,  DJIEKTPUYECKOE  COIPOTUBIICHUE,
pasHocth moteHuuanoB, D/IC, paboTta TOka, MHIYKIHS MarHUTHOTO
noyig, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTb KaTyUIKH,
OHEPIUsa SJICKTPUICCKOIr0 M MArHuTHOI'O HOJIGfI, nepuoa M 4actrorTa
KoJieOaHM B KoJe0aTeIbHOM KOHTYpE, 3apsa M CHIa TOKa B IIpOIiecce
TapMOHUYECKHX DJIEKTPOMArHUTHBIX KOJIe0aHU, dokycHoe
PaCCTOAHUC M OITHYCCKad CUJIa JIMH3bI; IPpW OIHMCAHHWU IIPABUIIBHO
TPAKTOBATH (1)I/ISI/I‘~IGCKI/II\/JI CMBICJI HUCHOJIB3YCMBIX  BCJIWYMH, nux
0003HaYeHHs] W €AMHHULBI, YKa3bIBaTh (OPMYJIbl, CBS3BIBAIOIINE

JAHHYIO (PM3UYECKYIO BEJIMYUHY C IPYTUMU BEIMYMHAMU

11.5

OnuceiBaTh HN3YUYCHHBIC KBAHTOBBLIC SABJICHUA U IMPOLECCCHI, MCIIOJIb3YyA
(1)1/131/111601(1/1(3 BCJIIMYMHBI: CKOPOCTH JJICKTPOMAIrHUTHBIX BOJIH, AJIMHA
BOJIHBI M YacCcTOTa CBE€TAa, OHEPIHUA W HUMITYJIbC q)OTOHa, nepuon
nmoaypacmnaga, OSHEprusd CBA3M ATOMHBLIX AA€p, HOpHU  OINHCAHHUU
IIpaBHUJIBHO TPAaKTOBATh q)HSquCKHfI CMEICJI HCIIOJIB3YEMBIX BCIIWYHWH,
uxX 0003HAYECHUS H CAVHUIIBI, YKa3bIBaTb (bOpMYJ'H)I, CBA3BIBAIOIIIHEC
JaHHYIO (bHSquCKYIO BCIMYHHY C JPYTUMU BCIIMYWMHAMU, BBIYUCIIATH

3HaYeHHe (PU3NUeCKOi BETUUNHBI

11.6

AHanu3upoBaTh (PU3MYECKHUE TIPOIECChl W SBJICHUS, MCIOIB3Ys
dbu3ndeckue 3aKOHbBI W NpUHOUIBL: 3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO ¥ TMAapaUICIbBHOTO COSAWHEHHS TPOBOJHUKOB,
3akoH Jxoymst — JleHna, 3aKOH 3JEKTPOMAarHUTHOM MHIYKIIWU, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI  MPEJOMJIEHUA  CBETa, ypaBHEHUWE  OHWHINTEHWHA A
dboToadekra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOH COXpPaHEHHUs JJICKTPUYECKOro 3apsja, 3aKoH
COXpaHEHHUS  MaccoBOro  4ucia, TmocTtynaTel  bopa,  3akoH
paZMOaKTUBHOTO  pacmajna; MpH ATOM  pasiuyaTh  CIOBECHYIO
GOopMyIUpPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAKECHHE U YCIOBHS

(rpaHuIibl, 00JIACTH) MPUMEHUMOCTH

11.7

OHpe)leHHTB HAIlIpaBJICHUEC BCKTOpa HWHAYKIUHW MArduTHOTO IIOJIA

IMPOBOAHUKA C TOKOM, CUJIbI AMnepa " CUJIbI HopeHua

11.8

CTpOI/ITL n  OIIMChIBATH I/I306pa)KeHI/Ie, Cco31aBacMoO€  IIJIOCKUM

3€pPKaJIOM, TOHKOU JIMH301

11.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIEA0BAHUIO (PU3MUECKUX SIBICHUN U
MPOLIECCOB C MCIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IPU
aToM (QopMmynHpoBaTh MpodiemMy (3amady) M TUIOTE3y Y4eOHOro
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IKCIIEPUMEHTA, co0upaTth  YCTaHOBKY U3  TIPEUIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OTBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBnsATh OpsMbIE M KOCBEHHBIE H3MEPEHHS (PH3MUECKUX
BEJIMYMH; IPU 3TOM BBIOMpPATh ONTUMANbHBIN CIIOCOO M3MEPEHUS U

HCIIOJIB30BaTh U3BCCTHBIC MCTO bl OIICHKU HOFpCIHHOCTefl I/I3MepeHI/If/'I

11.11

HccnenoBath 3aBHCUMOCTH (PU3MUECKUX BEIMYHMH C MCIOJIH30BAHUEM
OPSMBIX ~ M3MEPEHUM; IIPpU 3TOM KOHCTPYMpPOBATh  YCTaHOBKY,
(GuKCHpOBaTh pe3yAbTATHI TOJYYEHHOW 3aBHCHUMOCTH (PU3HUECKUX
BEJIMYMH B BUJE TaOIUIl U IrpaUKoB, e1aTh BBIBOJBI 110 PE3YJIbTaTaM

UCCIEN0BaHUS

11.12

CobOmonaTh  mpaBwiia  0€30MacHOrO  TpyAa HpU  NPOBEIECHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIIE0BATEIBCKON U MPOEKTHOM JEATENBHOCTH C HCIOJb30BAHUEM

W3MEpPUTENbHBIX YCTPOUCTB U TAOOPATOPHOTO 000pYIOBAHUS

11.13

Pemate pacu€THbIe 3a7aun ¢ SBHO 3aJlaHHON (DM3UYECKON MOJIEIBIO,
WCTIONIb3YS (pM3WYEeCKHe 3aKOHBI W TIPUHITUIIBI, HAa OCHOBE aHaIN3a
YCIIOBUS  3aJa4ydl  BBIOMpATh  (PH3MYECKYI0 MOJICNb,  BBIJCIATH
dbu3ndeckue BEIMUMHBI U (HOPMYIBI, HEOOXOMUMBIC Il €€ pelieHus,
MPOBOAMUTH PACUYETHI U OLIEHUBATH PEATbHOCTh MOJYYEHHOTO 3HAYEHUS

(bU3UYECKOM BETNUHHBI

11.14

Pemarp Ka4yeCTBEHHbIE 3aJauu: BBICTPanBaTh JIOTUYECKU
HENPOTUBOPEUHUBYIO IIEMIOYKY PACCYKJIEHUN C OMOPON Ha M3Y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/ILICCKI/IG SIBJICHUSA

11.15

Hcnonp3oBaTh MNpu  pelIeHUH y4eOHBIX 3aJad  COBpPEMEHHbIE
UH(GOPMAIMOHHBIE TEXHOJIOTUM Ui TIOMCKA, CTPYKTYPHUPOBAHUSA,
UHTEPIIPETallud W TPEJCTaBIICHUs Y4eOHON M Hay4yHO-TOMYJISPHOU
uH(pOpPMALIMY, TIOTYYEeHHOW M3 Pa3UYHBIX MCTOYHUKOB; KPUTHYECKU

AHAJIM3UPOBATD IMOJTYIACMYHO I/IH(1)OpMaI_II/IIO

11.16

O00BACHATH IMIPHUHIUIIBI HeﬁCTBHﬂ MalllMH, HpI/I60p0B U TCXHHUYCCKUX
YCTpOﬁCTB; pa3invaThb YCIIOBHSA HUX 0€3011aCHOr0 HCIOJIb30BaHUSA B

MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH MpUMeEpHl BKJIala POCCUHCKUX M 3apYOEKHBIX Y4EHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHEC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBaTh TeopeTHUecKrue 3HaHUSA MO (U3UKE B MOBCETHEBHOMN
XKHU3HU 11 oOecrieueHus: 6e30MacHOCTH MPH 0OpallleHuu ¢ nprudopaMu

N TCXHUYCCKUMU YCTpOﬁCTBaMH, 1 COXpaHCHUA 310pOBbd U
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COOJTIO/ICHHSI HOPM 3KOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOILEH cpeze

11.19

PaboTtaTh B Tpynme ¢ BBIIOJHEHHUEM Pa3IMYHBIX COLHAIBHBIX POJICH,
IUIAaHUPOBaTh  pabOTy  TPYNIbI,  PAOHOHAIGHO  PACHpPEACTAThH
00s3aHHOCTM U IUJIAHUPOBATh JESITEIBHOCTb B HECTaHJAPTHBIX
CUTyalMsIX, aJCKBAaTHO OILICHMBATh BKJIAJ KaXJOTO M3 YYAaCTHHUKOB

IPYIIIbI B PELIEHUE pacCMaTpUBAEMOIl TPOoOIEMbI
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INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
pasnaen
a

Konx nposepsiemoro
3JIEMEHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

OU3NKA U METO/IbI HAYYHOI'O ITO3HAHUA

11

®us3uka — Hayka o npupone. Hayuneie
METO/Ibl TIO3HAHUS OKpYyKarouiero mupa. Poib
DKCIIEPUMEHTa W TEOPUM B IIpoLEcCe

MO3HAHUS MPUPOJb. DKCIIEPUMEHT B (PU3HKE

1.2

MopenupoBanne (PU3NYECKUX SIBICHHA U
nporeccoB. Hayunsie runoressl. Pusnyeckue
3aKOHBI U TEOPUHU. ['paHUIBI MPUMEHUMOCTH
bu3nUecKux 3aKOHOB. [TpunITIT
cooTBeTcTBUsl. Ponmb U Mecto Qu3uku B
dbopMHUpOBaHUH COBPEMEHHOM HAay4YHOU
KapTHUHBI Mupa, B MIPAKTUYECKON

NEeITEILHOCTH JIIOAEH

MEXAHUKA

##HParfH#KUHEMATHKA

2.1.1

MexaHndyeckoe JBUKCHUC. OTHOCHUTENBHOCTh
MEXaHUYCCKOI'O IBMXKXCHUSI. Cucrema oTcuéra.

Tpaexropust

2.1

2.1.2

[Tepemenienue, ckopocTh (CpemHsisi CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKLUHUH Ha OCU
CUCTEMBI KOOpJHMHAT. Crnoxenue

NEPEMEILEHUN U CII0)KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSMOJIMHENHOE JBIKECHHE. I'paduxu
3aBUCUMOCTHU KOOpIMHAT, CKOPOCTH,
YCKOpEHUH, IIyTH u IIEPEMEILECHUS

MaTepHaHBHOﬁ TOYKHU OT BpECMCHU
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Kon
pasaen
a

Kona nposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

2.1.4

CBoOoHOE majeHue. Y CKopeHrue CBOOOHOTO

najacHus

2.15

KpuBomuuerinoe nBrmxenue. PaBHOMepHOe
JBHMXKCHHUEC MaTepHaHBHOﬁ TOYKHU 110
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAsA
CKOPOCTBb. ITepuon u 4acToTa.

LIeHTpOCTPEeMUTETBHOE YCKOPEHHUE

2.1.6

Texanueckue YCTpOMCTBA: CIIUJOMETD,
JBWJKCHHE CHapsJOB, LENHBIE U PEMEHHBIC

nepeaayn

2.1.7

IIpakTnyeckue paboTHI. N3mepenne
MI'HOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXKIy IYTSAMH, MPOUIECHHBIMU
TEJIOM  3a  MOCHe[OoBaTeNbHbIE  paBHbIC
MIPOMEXYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBKEHUHM C HAYaJIbHOM CKOPOCTHIO, PaBHOM
Hymto. M3ydenue ABMKEHUS IapuKa B BA3KOM
KUIKOCTU.  V3yueHue  JBIKEHHS  Tena,

6p0H.I€HHOl"O TOpHU30HTAJIBHO

2.2

##Par#HH# INHAMUKA

2.2.1

[TpuHnun OTHOCHUTEJILHOCTHU Tammnes.
IlepBbiii 3akoH HetotoHa. HMuepnumanbHbie

CHCTEMBI OTCUEéTa

2.2.2

Macca tena. Cuna. [lpuHiun cynepno3uuuu

CHJI

2.2.3

Bropoii 3akon HerioToHa s MarepuanbHOR
TOYKA B WHEPIHMAIBHON CHCTEME OTcuéra
(MCO). Tpernit 3akon HeroToHa mms

MaTCpHUAJIbHBIX TOUCK

224

3akoH BCCMUPHOT'O TATOTCHUS. Cua TsDKeCTH.

HepBaﬂ KOCMHUYCCKAsA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka
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Kon
pasaen
a

Kona nposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHMS W  CWla  TPEHUs  IOKOS.
Koaddumuent tpenus. Cuna conpoTHUBICHUS

IIpu ABUXKCHUH TCJIa B ) KUJAKOCTH HJIU ra3c

2.2.7

[TocTynarensHOoe W BpallaTelbHOE JBIKEHUE

a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MoMeHT cuIbl OTHOCHUTEIBHO OCH BpalCHUA.
IInedo cwibl. YCI0BUS paBHOBECHS TBEPAOTO
tena B UCO

2.2.9

TexHuyeckue  yCTpPOWMCTBA:  MOJIIUITHUKH,

JABMKCHHUE NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuueckne paboTel. M3ydueHune NBWKEHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH  TIOJ
NEUCTBUEM HECKOJBKUX cwi. McciemoBaHue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B nedhopMupyeMol MNpyXKUHE W PE3UHOBOM
oOpaslie, OT BEIWYMHBI UX JAedopmarum.
Uccnenoanue ycioBuid paBHOBECUS TBEPIOTO

T€J1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

H#HParfH#3AK

OHbI COXPAHEHN S B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTepHaJIBHOfI TOYKH, CHCTEMBbI
MaTrCpuajlibHbBIX TOYCK. HMHYJ'IBC CUIblI H

HN3MCHCHUC UMITYJIbCA TCJIA

2.3.2

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTuBHOE ABIKEHUE

2.3.3

Pabora cuiisl

234

MOIIIHOCTE CUJIBI

2.3.5

Kunetnueckas SHEPTUA MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKOM SHEPIrun

2.3.6

IToTeHnmansHas SHEprus-. IToTtenumanbpHas

SHEpPrus yIpyro neopMHPOBAHHOM
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Kon
pasaen
a

Kona nposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

npyxunbl. llorennmanbHast sHeprus Tena

BOJIM3U MOBEPXHOCTU 3EMJIH

2.3.7

IToTenunanbHble M HEMOTEHLHMAIbHBIE CHJIBL
CBsi3pb  paboOThl HEMOTEHIUATBHBIX CHI C
H3MEHEHHUEM MeXaHUYeCKOM SHEPruu
CHCTEMBI Tell. 3akoH COXpaHEeHUsI

MEXaHU4ECKON SHEPIUH

2.3.8

Yupyrue u Heynpyrue CTOIKHOBEHHUS

2.3.9

TexHu4eckue ycTpONCTBA: JIBH)KEHHE PAKET,

BOJIOMET, KOTIep, NPYKUHHBIN MMACTOJIET

2.3.10

[Ipaktuyeckne pabotel. M3yuenme cBs3u
CKOpPOCTEH Tel IMpH HEyNpyroM yzaape.
UccnenoBanme CBsi3M  pabOTBI  CHIIBI €

M3MEHEHHEM MEXaHUYECKOU SHEPTrUU TCIIa

MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKY JIIPHO-KMHETUYECKOM TEOPUU

3.11

OcHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO-
KMHETHYECKOM TEOPUH. BbpoyHoBckoe
newkenne. {uddysus. Xapakrep 1BHKeHHS U

B3aMMOJIEHCTBHUS YACTHUIL BEIIECTBA

3.1.2

Mogenu CTpoeHUs Ta30B, IKUAKOCTEH H
TBEPJBIX TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA

Ha OCHOBC 3THUX MOHCHCﬁ

3.1.3

Macca MOJICKYII. KomuuecTBo BCIICCTBA.

[TocTostHHAass ABoTaapo

3.14

TemoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

3.1.5

Moaenb nacajibHOI'O rasa. OcHoBHOE
YpaBHCHUC MOJ'IeKy.]'IHpHO'KI/IHeTI/I"IeCKOI\/’I

TCOpUHN UJCAIBHOTO Ira3a

3.1.6

AbGcomoTHas TeMIiepatypa Kak Mepa cpeaHeit
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Kon
pasaen
a

Kona nposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

KAHETHYICCKOM SHECPruu TCIJIOBOTO ABWMIKCHUA

yactul rasa. [Ilkana remneparyp KenbBuna

3.1.7

VpaBuenne Kianeilpona — MeHeneesa.

3akoH JlampToHa

3.1.8

I"az0BbI€ 3aKk0HBI. M30mponeccsl B UI€aTbHOM
ra3€ C IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA:

U30TepMa, U30X0pa, u300apa

3.1.9

Texanueckue YCTpOMCTBA: TEPMOMETD,

OGapomertp

3.1.10

[TpakTuueckue paboTel. M3mepenue wmacchbl
BO3/yXa B KJacCHOW koMHarte. MccnenoBanue
3aBUCUMOCTH MG)K)Iy napaMeTpaMI/I COCTOSITHUA

Pa3peKEHHOTO Ta3a

3.2

OCHOBbI TEPMO/JMHAMMUMKHA

321

TepMoauHamuyeckass cucremMa. BHyTpeHHsIs
SHEpPrHsi TEPMOJMHAMUYECKON CHCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

3.2.2

KonnuectBo TemnoTsl u padora. BHyTpeHHss

OHEPIUA OAHOATOMHOI'O HACAJIBHOI'O ra3a

3.2.3

Bunpl Teruiomepenaun:  TEIUIONPOBOIHOCTD,
KOHBEKIIHS, W3IydeHHE. TermIoéMKoCTh Tela.
ViaenpHad TEIUIOEMKOCTL BelecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPpU TCIUIOIICPEaAAYC

3.24

[TepBsiii 3aK0H TepMoauHaMuKu. [Ipumenenne
MIEPBOTO 3aKOHa TEPMOAUHAMUKHU K
uzonponeccam. ['padudeckas uHTEprIpeTaIUsI

paboThI raza

3.2.5

TeroBsle MamuHbl. [IpuHIMIBL  AEUCTBUSA
TEIUIOBbIX MamuH. [IpeoOpa3oBaHus sHEpruu
B TemwIoBbIX  MammHax.  Koadduuuenr

nosiesHoro  gedctBus  (mamee —  KIIJ)
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Kon
pasaen
a

Kona nposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

temioBoi mammuHel. [{ukin Kapao u ero KIT/]

3.2.6

Bropoii 3aKOH TEPMOIMHAMUKHU.
HeoOpatumocth  mporieccoB B IPHUPOJIE.
TertoBele IIBUTATENH. DKOJIOTHYECKUE

poOJIEMBI TEIIO3HEPreTUKH

3.2.7

Texanueckue YCTpPOMCTBA: JIBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOANJIBHUK, KOHANIHUOHED

3.2.8

[TpakTrueckue padboTel. 3Mepenue yaenbHOU

TETUIOEMKOCTH

3.3

##tPar#H## Al PEIATHBIE COCTOSAHNU A BEIIIECBA. ®A30BbIE

ITEPEXO/IbI

33.1

[TapooOpazoBanue u KoHAeHCaus. Mcrapenue
" KUTICHUE. VY nenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl

KUIICHUS OT JaBJICHHUA

3.3.2

AOComI0THAsS W OTHOCHUTEILHAS BJIAKHOCTH

BO3yXa. HachlllieHHbIH map

3.3.3

Teéproe TEJIo. Kpucrannmyeckue u
amopdHple Tema. AHHU30TPONUS  CBOWCTB
KPUCTAJIIOB. Kunxue KPHUCTAJLIBI.

CoBpemeHHbIe MaTepuabl

3.34

IInaBnenue wu KpuUucCTaJlIu3alus. VY nenbHas

TCIJIIOTA IIJIaBJICHUA. CY6J'II/IM8.HI/I$I

3.3.5

VpaBHeHHe TEMI0BOro OamaHca

3.3.6

Texnuueckue yCTpOWCTBa: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETD, TEXHOJIOTUHU
MOJIY4YEHHUs] COBPEMEHHBIX MAaTE€pUajIoB, B TOM

YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUH

3.3.7

IIpakTuyeckue paboTHI. N3mepenue

BJIA’KHOCTH BO3yXa
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SJIEKTPOJUHAMUKA

41

##HPart#HH# I JIEKTPOCTATUKA

411

DJeKTpu3anus Tei. DIeKTpUIecKuil 3aps. [[Ba

BU A SJICKTPUYCCKUX 3apsaa0B

412

[TpoBoHUKH, JIARJIEKTPUKH u

MOJIYTIPOBOTHUKH

413

3aKOH COXpaHEHUS EKTPUIECKOTO 3apsiia

414

B3aumoneiictue 3apsnoB. 3akon Kymnona

415

DnekTpuueckoe  Moje. HanpsoxkénnocTsb
JJIEKTPAYECKOIO TIOJIAL. [TpuHIMn
cynepno3unuu.  JIMHMM ~ HanmpsHKEHHOCTH

OJICKTPHUYCCKOTO ITOJIA

4.1.6

PaGota cmi  3JEKTPOCTATHYECKOTO  TTOJIS.

ITorennuan. Pa3HoCTh HOTEHITHATIOB

4.1.7

[TpoBOIHUKN U OUAIEKTPUKU B MOCTOSTHHOM
JNeKTpuueckoM  moje.  Jludnextpuueckas

IMPOHNIIAEMOCTDb

4138

DJIEKTPOEMKOCTb. Konpencarop.
DOneKTpOEMKOCTh  IJIOCKOTO  KOHJEHCATopa.

:‘)HepFI/IH 3apsXKCHHOI'O KOHACHCATOpa

419

Texnuyeckue  yCTpPOWCTBA:  3JIEKTPOCKOTI,
ANEKTPOMETP, IJIEKTPOCTaTHUECKas 3allluTa,
3a3eMJICHHE DJIEKTPOIIPHUOOPOB, KOHJEHCATOP,

KCEpPOKC, CTPYHHBII PUHTED

4.1.10

[IpakTuueckue paboTHI. H3zmepenue

BHCKTpOéMKOCTI/I KOHJACHCATOpa

4.2

HHPar##H#ITIOCTOSIHHBIN DJIEKTPUUECKUM TOK. TOKU B

PA3JIMYHBIX CPEOAX

421

YcaoBus CyIIeCTBOBaHUs MNOCTOSAHHOI'O
SJICKTPUYICCKOTO TOKaA. Hctounuku Toka. Cuia

ToKa. IloOCTOIHHBIN TOK
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4.2.2

Hamnpsokenue. 3akon OMa Juist yyacTka Lenu

4.2.3

DNEKTpUYECKOE CONPOTUBJICHHUE. Y IEIbHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

ITocnenoBarensHOE, napajieabHOe,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

425

Pabota snextpuueckoro Toka. 3akoH [[xoyis

— Jlenna

4.2.6

MOIHOCTB 3AEKTPUUECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (ganee — I/C) wu
BHYTPEHHEE COIMPOTHBIIEHUE MCTOYHHMKA TOKA.
3akon Oma s TOJNHOM  (3aMKHYTOM)

anekTpudeckoil uenu. Koporkoe 3ambikanue

4.2.8

DIIEKTpOHHAs MIPOBOAMMOCTh TBEPIBIX
METAJJIOB.  3aBHCHMOCTb  COIIPOTHUBIICHUS
METAJUIOB oT TEMIIEPaTypBI.

CBepXnpoBOAUMOCTh

4.2.9

DJIeKTpUYEeCKUil TOK B Bakyyme. (CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoanuku. CoOCTBEHHAs M TPUMECHAs!
MPOBOJAMMOCTh TOJYNpPOBOIHUKOB. CBoiicTBa

p-n nepexoa. [TonynpoBoAHUKOBBIE TPHOOPHI

4211

OJIEKTPUYECKMI  TOK B DJIEKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JUCCOIHAIIHS.

DJIEKTPOJIU3

4.2.12

DIIEKTPUYECKUIA TOK B rasax.
CaMoCTOATENbHBII W HECaMOCTOSITEIbHBIN
pa3psa. PasnuuHble THUIBI CAMOCTOSTEIBHOTO

paspsiaa. Mousaus. [lnazma

4.2.13

TexHudyeckue  yCTpOMCTBA: amIepMerp,
BOJIBTMETP, pPEOCTaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArpeBaTEIbHbIE npudopHl,

SJICKTPOOCBECTHUTCIILHBIC HpI/I60pBI, TCPMOMCETP
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COIIPOTUBIJICHUS, BAaKyyMHBIH MO/,
TEPMUCTOPBI 51 (boTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HPIKOBLIﬁ A0, raJjibBaHuKa

4.2.14

[TpakTuueckue paboTBhI. N3yuenue
CMEIIAHHOTO COECJUHEHHS PE3UCTOPOB.

U3smepenne DJIC HCTOYHMKA TOKa MU €ro
BHYTPEHHETO COMpoTHBIeHUs. Habmonenue

AIIEKTPOIIH3a
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##PartHH#MAT HUTHOE I1OJIE. QJIEKTPOMAI'HUTHASA MHAYKLA

431

IlocrosiHHblE MarHuthbl. B3anmonencTtBue

IIOCTOSAHHBIX MarHuToOB

4.3.2

MaruutHoe mone. BekTop MarHuTHOM
uHaykuud.  [IpuHOMn — cynmepno3vuuvu.
JIuann marautHOM wWHAyknuu. Kapruna
JUHUNA  MarHUTHOM  HMHAYKIUH  TOJS

IIOCTOSAHHBIX MarHuToOB

433

MarautHoe ToJie MPOBOJHUKA C TOKOM.
KapTtuna nuHMIA MO IJIMHHOTO TPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHNKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBue nmpoBOJHUKOB €

TOKOM

4.3

434

Cuna Amrniepa, €€ MOJTyJib U HallpaBJICHUE

435

Cuna JlopeHiia, €€ MOIyJb U HAPaBJICHUE.
JBr>keHre  3apsDKeHHOM — 4acTHIbl B
OJIHOPOJTHOM MarHuTHOM mosie. PabGota

cunel Jlopenna

4.3.6

SIBneHue BHCKTPOMaFHHTHOﬁ HHAYKIUA

4.3.7

ITotok BCKTOpa MarHUTHOM HHAYKIUA

438

OJ1C unnykuuu. 3aKOH JIEKTPOMarHUTHOM

unaykuun @apazaes

439

Buxpesoe anexrtpuueckoe mone. O/IC
UHAYKIMY B MPOBOJHHUKE, JBIKYIIEMCS
HOCTYNAaTeNbHO B OJHOPOJHOM MarHUTHOM

oJIc

4.3.10

IIpaBuno Jlenna
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4311

NHayKTUBHOCTB. SIBIIECHME CAMOMHAYKIIMH.

O/1C camouHAyKIUU

4.3.12

3H€pFI/I$I MAarduTHOIO IIOJII KaTymiKu C

TOKOM

4.3.13

DIEKTPOMArHUTHOE TI0JIe

4.3.14

TexHnueckne yCTPOMCTBA: ITOCTOSIHHBIE
MarHurhl, JIEKTPOMAarHMTHI,
DIIEKTPOIBUTaTEellb, YCKOPHTEIHN

SJIEMCHTAPHBIX YaCTUL], MTHAYKIHOHHAs ICYb

4.3.15

IIpakTnueckue paboTBhI. N3yuenune
MarHUTHOTO TIOJII KAaTYIIKA C TOKOM.
UccrnenmoBanne  gelicTBUS  ITOCTOSIHHOI'O
MarHuTa Ha paMKy ¢ TokoM. McciemoBanue

SIBJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKOUH

KOJIEBAHM 1 BOJIHBI

5.1

#HPar#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUW A

5.11

KomnebarensHas  cucrema.  CBoOOIHBIE
KoJieOaHusl. ['apMOHWYECKHE KOJeOaHUs.
[lepuon, wyacrora, ammumatynma u  (asza

KOJIeOaHUI

5.1.2

[IpyXuHHBIA MasITHUK. MareMaTuyecKuil

MasTHUK

5.1.3

YpaBHeHHE TapMOHHUYECKHX KOJeOaHMIl.
Kunematuueckoe u JTUHAMHUYECKOE

OIMMCaHKE K0J1e0aTeIbLHOIO JBOKCHUA

5.14

ITpeBparenue SHEPrun pu
rapMOHUYECKHUX KOJICOAHMSIX. CBsi3b
aMILIUTYIbI KOJIeOaHU HCXOTHOU
BEJIMYMHBI C aMIUIUTYJaMU KosieOaHul e

CKOPOCTH M YCKOPEHUS

5.15

KoneGarenpupiit  koHTYp.  CBOOOMIHBIE
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SJICKTPOMArHuTHbLIC KoJIeOaHus B
nacajibHOM KOJIeOaTCIIbHOM KOHTYpC.
Anajorus MCKAY MCXaHHMYCCKUMU u
SJICKTPOMAarHuTHbIMHA KOJICOQHHUSIMU.

®opmyina Tomcona

5.16

3aKkoH COXpaHCHUA SHEPTHUU B MACATIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BoiHy)XIeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BI)IHy)K,ZIeHHBIe SJICKTPOMAarHuTHBIC

KoJIEOaHU .

5.18

Ilepemennblii  TOk.  CHHYCOMIAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHoCTE MEPEMEHHOTO TOKa.
AMIUTMTYIHOE€ W JCHCTBYIOIEE 3HAYCHHUE

CHJIBI TOKA 1 HAITPSKCHUA

5.1.10

Tpancdopmatop. [IponsBoacTBo, nepeaaya
U TMOTpeblieHne SJIEKTPUYECKON HHEpruu.
DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJICTBE
3JIEKTPUYECKOM SHEPIUH. Kynprypa
UCMOJIb30BaHUS AIIEKTPOSHEPIUU B

HOBCGI[HCBHOf/i KHN3HU

5.1.11

Texnuueckue yCTpoicTBa: celicMorpad,
ANEKTPUUECKUI 3BOHOK, JIMHUU

QJICKTpOoIICpCa1ad

5.1.12

[Tpaktuyeckue pabotel. HccnemoBanue
3aBUCHUMOCTHU TEpPHOJIa MalbIX KoleOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAacChI
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LENd M3 MOCJIEeI0BATEIbHO COEIMHEHHBIX

KOHACHCATOPA, KAaTYIIKU U pE3UCTOPa

5.2

##HPar#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI
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521

MexaHu4yeckue BOJIHBI, yCIOBUS
pactpoctpanenus. Ilepumon. CkopocTh
pactpoCTpaHeHUs W JUIMHA  BOJIHBL

HOHGpG‘IHBIG H ITPOJO0JIbHBIC BOJTHBI

5.2.2

###HPar### Nnrtepdepenuus u mudpakus

MEXaHUYCCKNX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTB 3ByKa.

Bricora Tona. TemMOp 3Byka

524

DNeKTPOMarHUTHBIE  BOJIHBL. Y CJIOBHS
W3JIy9CHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
B3aumnuast opuenranus BexktopoB E, B u v

B BHeKTpOMaFHI/ITHOﬁ BOJIHEC B BaAKyyM¢€

5.2.5

CBONMCTBAa  DJIEKTPOMAarHWTHBIX  BOJIH:
OTpa)X€HHEe, IpPEJOMIICHHE, HNOJspU3alus,
mudpakuusi, wuHTepdeperus. CKopoCTh

OJICKTPOMArHUuTHBIX BOJIH

5.2.6

[lIxana AIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne AIIeKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUIIBI PaIMOCBSA3U W TEJICBUICHUSA.
Pagnonoxanusi. DJIEKTPOMarHUTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl

5.2.8

TexHudyecknue yCcTpOMCTBAa: MY3BIKAJIbHbBIE
WHCTPYMEHTHI, YABTPa3BYKOBas
MUArHOCTHKAa B TEXHUKE M MEAMIIMHE,
pajap,  paguONpPUEMHHUK,  TEIEBHU30D,

aHTeHHa, Tenedon, CBY-neun

5.3

###Par##HOIITUKA

5.3.1

[TpsimosIMHEIHOE pacIpOCTpPaHEHHE CBETa

B OJIHOPOAHOM cpexe. Jlyu ceera

5.3.2

OTpa)KCHI/IC cBeTa. 3aKOHEBI OTpaKCHUSA
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ceera. [loctpoenne n300paXxeHni B IIIOCKOM

3epKaiie

5.3.3

[IpenoMienue cBera. 3aKOHBI MPETOMIICHHS
CBeTa. AOCOJIIOTHBIH IOKa3aTeb

IIPEIOMIICHUS

5.34

ITonnoe BHYTPEHHEE OTpaKECHUE.
IIpenenbHBIN yroy MOJHOTO BHYTPEHHETO

OTPAKECHUS

5.3.5

Hucnepcust  cBera. CloxHBI  CcOCTaB

Oenoro cBera. L[Ber

5.3.6

CoOwupatoriiue ¥ pacCEeUBAOIINE JIMH3BI.
Tonkas nuH3a. DOKYCHOE pPACCTOSIHUE H
OIITHUYECCKast culia TOHKOI>’I JIMH3HI.
[TocTpoenne n300pakeHuil B COOMpArONTUX
U paccemBalmux JguH3ax. Dopmyna
TOHKOM JHH3BI. YBEIHMYCHHE, IaBacMoOeC

JIMH30H

5.3.7

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKOM

OIITUKH

5.3.8

WNurepdepenus  cBera.  KorepeHTHbIE
HCTOYHUKHU. YcnoBus HaOJIOICHUS
MaKCHMYMOB U MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)83HBIX KOT'CPCHTHBIX UICTOYHHKOB

5.3.9

Hudpakumss  ceera.  Judpakuuonnas
peméTka. YciaoBUE HAOMIOACHUS TJIABHBIX
MaKCUMYyMOB npu naJeHuu

MOHOXPOMATUYICCKOI'O CBCTa Ha

T(QPaKIINOHHYIO PEIIETKY

5.3.10

HOJ’IHpI/ISaHI/IH CBCTa

5.3.11

TexHuueckne ycCTpoWcTBa: O4YKH, JIyIa,

(I)OTO&HHapaT, HpOCKLII/IOHHHﬁ ariapar,
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MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs
OITHKAa, T paKIMOHHAS pemeéTKa,

TIOJISIPOH T

5.3.12

IIpakTrnueckue paboTHI. Nsmepenue
nokasarens npenomieHus. MccnenoBanue
CBOMCTB  H300pakeHMM B  JMH3aX.

Hab6mronenue aucnepcun cera

BJIEMEHTHI CIIELITUAJIBHOM TEOPMM OTHOCUTEJILHOCTU

6.1

I'paHnnBI TIPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHHKH. IToctynarsl TEOpHUH
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh
MOAYJISI CKOPOCTHM CB€Ta B BaKyyMe,

MIPUHIUII OTHOCUTEIBHOCTH DWHINTENHA

6.2

OTHOCHUTEIBLHOCTD OJTHOBPEMEHHOCTH.
3amenieHHEe BpEMEHH W COKpAICHHE

JUTMHBI

6.3

DHEprus U UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsI3b MacChl C DHEPTUECH W HMITYJIHCOM
CBOOOJTHOM YaCTHIIBl. ODHEPrusl  IOKOS

CcBOOOIHOM YaCTHIIBLI

KBAHTOBAS ®HU3UKA

7.1

##HPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonbl. Popmyna [lmanka cBsA3U SHEPruu
doroHa ¢ ero dYacrtoroil. OHeprus W

UMITYJIbC OTOHA

7.1.2

OtkpsiTHe U HccneaoBanue pororddexra.
Omeitet AT Cronerosa. 3aKoHbI

dororddexTa

7.1.3

YpaBHeHue OWHIITEHHA JUIS
dororddexra. «Kpacnas TPaHHIA»

doToapdexra
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714

Hasnenne cera. OnbiTel [1.H. JIeGeneBa

7.15

XUMHYECKOE NEHCTBUE CBETA

7.1.6

Texnmueckue ycrpoiicTBa: (HOTOIIICMEHT,
doTomaTymK, COJIHEYHAs Oarapes,

CBCTOUO

1.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OmbITE
Pezepdopna no rccienoBaHuio CTpOSHUS

aTomMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

[Toctynarsl bopa. N3nyuenne u
norjoueHre (OTOHOB TMpH  MEpexoje
aToMa C OJIHOTO YPOBHS DJHEPrMH Ha
npyroil. Buasl cnexktpoB. CrieKTp ypoBHEM

SHEPTUHU aToOMa BOJIOPOIa

7.2.3

BomaHOBEIE cBoiicTBa 4acTull. BoOJHBI 1Oe
Bporins. KopnyckynsipHo-BOIHOBOM
nyanmu3M.  Jludpakmus AIEKTpOHOB Ha

KpucTtajuiax

7.2.4

CroHTaHHOE H BBIHYXKJICHHOC H3JTYUCHUC.

YCcTpoiCTBO M MPUHIUT pabOTHI JTa3epa

7.2.5

TexHuueckue ycTpoHCTBa: CHEKTPaIbHBIN
aHau3 (CHEKTPOCKOII), ja3ep, KBaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuueckue  pabotel.  HaGmronenwe

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE $1JIPO

7.3.1

MeTto b1 Ha6J'II-OI[eHI/I$I U perucrpanun

9JICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpHTI/IC paauOaKTUBHOCTH. OIEBITEI

Pezepdopna mo ompeneneHuio cocTaBa

paauOaKTUBHOI'O  MU3JIYUCHUA. CsolicTBa
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anbda-, 0eTa-, ramMmma-u3IydeHus. BrousHue

PAAUOAKTUBHOCTU HA )KUBBIC OPraHNU3MbIL

7.3.3

OTkpplTHE  [pPOTOHA U HEWTpOHA.
Hyxnonnass monens simpa [eiizenOepra —
WBanenko. 3apsan sapa. MaccoBoe 4ucio

anpa. M3oronsl

7.3.4

Anba-pacna. DIIEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacmna. I'amma-
U3ITy4YeHHE. 3aKOH  paJiMOAKTUBHOTO

pacraja

7.3.5

OHeprus CBsI3U HYKJIOHOB B siape. SnepHbie

cuibl. Jledekt maccsl sapa

7.3.6

Snepuble peakumu. JleneHwe W CUHTE3

saep

7.3.7

Anepubiit peaxkTop. TepMosiiepHbIi
cunte3. IlpobmemMbl U WEPCIEKTHUBHI
SIEPHOM  DHEPreTUKU.  DKOJOTHYECKHE

ACMEKThI AIEPHON SHEPreTUKH

7.3.8

DJIEeMEHTapHbIE  YaCTHIIBI. OTKpbITHE
MO3UTPOHA. @dyHaMeHTalIbHbIE

B3auUMOJIECHCTBHUS

7.3.9

TexHuyeckue  yCTpOMCTBa:  JO3UMETP,
KaMmepa BunbcoHa, snepHsIii peakTop,

aroMmHas oomOa

7.3.10

[Tpaktuyeckue pabotel. HccnemoBanue
TPEKOB YaCTHI] (mo TOTOBBIM

¢doTtorpadusim)

OJIEMEHTBI ACTPO®U3UKHU

8.1

Bun 3Bé3mnoro nHeba. CozBe3nus, spKue

3Bé3)IBI, IJIaHCTBI, X BUJINMOC IBHKCHUC

8.2

ConHeunas cucrema. IlnaHersl 3eMHOI

TPYIIIIBL. IInaHeThI-TUTaHThI n Hux
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CIIyTHUKH, KapJIMKOBBIE IUIaHEThL. Maibie

testa COTHEUHON CUCTEMBI

8.3

Comanie, ¢dotochepa u  armocdepa.

CoHeuHas aKTUBHOCTH

8.4

Hctounuk sHeprun ConHia u 38€31

8.5

3BE31bI, UX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTb, pajiiyc, TeMIeparypa,
170:¢ B3aMMOCBSI3b. Huarpamma
((CHeKTpaHBHBIﬁ KJI1aCC — CBECTUMOCTB)).
3BE3abI TJIABHOM  ITOCJIEIOBATEIHLHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBLY I

3BE3/] II1aBHO MOCIIEI0BATEILHOCTH

8.6

#H##Par###BayTpennee CcTpoeHue 3BE3.
CoBpemMeHHbBIE MPEICTaBIICHHS 0
NPOUCXOXKACHUU M 3Boionuu CoyHIA |

3BE37. DTaIbl )KU3HHU 3BE3]

8.7

Mneunsii  Ilyte — Hama [‘amakTuka.
CnupanbHas CTPYKTypa lanaktuxwu,
pacrupeneneHue 3BE3J, Ta3a U IBUIM.
[Tonoxenne wu nBwxkenue CoiHoa B
lamaktuke. Ilmockas wu  cdepuyeckas

IHOACHUCTEMBI INamakTnkn

8.8

Tumer ramaktuk. Pagworanmaktnkn u

KBa3apbl. UEpHBIE IBIPHI B sApaxX ralakTHK

8.9

Bcenennasa. Pacmupenne  BceneHHOU.
3akon XaO06ma. Paszberanue rajgakTHK.
Bospact u pamuyc BceneHHol, Teopus
bosbmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usinyyeHue

8.10

Macmrabnas ~ ctpykrypa  BceneHHoil.
Meraranaktuka. Hepeménnbsie mpoo6iaembl

ACTPOHOMUU
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUALLIUXCS

1. ®wuzsuka. 10 xnacc. Maxumes I'.4., Byxosues b.b., Corckuii H.H.; non
penakmueit [lappentoeBoit H.A. AkunonepHoe obiectBo «M3marenbeTBo
«IIpocsenieHne»

2. Owuswuka. 11 knacc. Maxumes I'.41., Byxosues b.b., Uapyrun B.M.; non
penakmueit [lappentoeBoit H.A. AkunonepHoe obiiectBo «M3narenbeTBo
«IIpocserieHue»

3. Bagaunuk mo pusuke 10-11 kmacc / PeimkeBuu A.IL.

METOANYECKHUE MATEPUAJIBI IJIAA YUUTEJIA

1. Coopuuk 3ama4 o ¢pusukel0-11 kmaccel. ba3oserit yposens / ITapdentsena H.A.
2. ®usuka. Pabouune nmporpammel. [IpenmeTnas nunus yueoHukoB "Knaccuueckuit
kypc". 10-11 kmaccel / lllatanunaa A. B.

3. Terpanp mis nadoparopubix padot mo ¢usuke, 10, 11 . / [Tapdpentsena H.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
NHTEPHET

BupTtyansHble mabopatopabie padotsl: https://efizika.ru

Ennnas xomtekmus LIOP: http://school-collection.edu.ru/collection/ n- t.ru
DrekTpoHHas OMOIMoTeKa HayKa U TexHuKa: https://n-t.ru/

Poccwiickuii o0mieoopa3oBarebHbIi opTai http://experiment.edu.ru

a s wn e

Ennnas xoyutekius nudpoBbIx oOpa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru http://fcior.edu.ru

6. Cailr st mpemomaBateneii  (PU3MKH, YYAMUXCS W WX POJIUTENCH
http://www.fizika.ru
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7. ®dwusuxka http://college.ru/fizika/

8. T'azera «@uzukax http://fiz.1september.ru

9. ®enepanbHasg 3a04Hast (PU3MKO-TEXHUYECKas IIKoJa NMpU MOCKOBCKOM
pu3uKo-TexHuIeckoM uHCTUTyTE hitp://www.school.mipt.ru

10.TTopTan ecrecTBeHHBIX Hayk: Pusnka http://www.e-science.ru/physics

11.JJaGopatopus 3nanuii. http://metodist.lbz.ru/

12.3AHUMATEJIbBHAA ®U3UKA B BOIIPOCAX U OTBETAX
http://elkin52.narod.ru/

13.KITACCHAS ®U3UKA http://class-fizika.narod.ru/index.htm

14. ®31KA B AHUMALIMSX http://physics.nad.ru/physics.htm .

15. Y4eOHo-pa3BieKaTeabHbI TOpTan ISl AeTe, y4uTene, U poauTeNneH.

http://nau-ra.ru/ Iludposas nadopaTopust mo ¢usuke. PekoMeHIaIMK 110
pabote ¢ 1udpoBoii JabopaTopueit (BUACOPOTUKH).
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