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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOr0 ypoBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa30oBaTesbHOW Mporpammel, npenacraBieHHbXx B OI'OC
COQO, a Takxke ¢ yudérom enepaibHON paboyeil mporpaMMbl BOCIUTaHUS U
KOHLEMINUU TpenojaBaHus yyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon ®enepanun, peanu3yoImux OCHOBHBIE
oOpa3oBaTeIbHbIC MPOTPAMMBI.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 kmaccoB mpu
oOydeHHH UX ¢Pu3MKe Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-ESITEIbHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm DGI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKKE€ YYHUTHIBAET HEOOXOIUMOCTh pPEaAU3ANH MEKIPEAMETHBIX
CBs3€l (PU3UKM C €CTeCTBEHHO-HAyYHBIMU YUYe€OHBIMH TpeaMeTramu. B Hel
OTIPEENSIIOTCS OCHOBHBIE LIETU M3y4YeHHs] (PU3MKK HA YPOBHE CPEJHEro OOIIeTro
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PUM3HMKU: JIMYHOCTHBIE,
MeTanpeaIMETHBIE, TPpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI IO F0J1aM 00yUYEHUS;

e conepkaHue yueOHoro mpenmera «Puznka» mo rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNAas B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaroriem mupe. IIKoapHBIN Kypc (U3UKH — CHCTEMOOOpa3yIOIInii
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3udeckoir reorpadueii W acTpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHUM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe DHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTe€pHalioB C 3aJaHHBIMU CBOMCTBAMU M JPYTHX.
W3ydyenrne (QU3MKM BHOCHUT OCHOBHOWM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaromuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAyYHBIH METO]I TO3HAHUS MPU BHITIOJIHEHUHA UMH YICOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢usuku mjis ypoOBHsS cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH PAJl HUJIeH, KOTOphIE MOXKHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (U3HUKH, BKIIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK K1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepual Kypca (puU3uKu
o0ObeaMHEH BOKpYr (Qu3nueckux Teopuid. Benymwmm B Kypce sBisieTcs
(dbopMupOBaHUE MpPEICTAaBICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
noJIe.

Hoes cymanumapuzayuu. EE peanuzanus npeanojaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBA, a TakkKe€ C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeanosiaraer
3HaKOMCTBO C IIMPOKUM KPYI'OM TE€XHMUYECKHUX U TE€XHOJIOIMYECKHX MPHIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IMOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUsS, MOCBSIIEHHBIX 3KOJOTMYECKUM IMpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke 00CYyKIEHUs
po0JIeM pallMOHATIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMHU dJIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3HUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKON Teopuu, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHLIMIIOB B  COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOAE, TIpaHHUIAX
IPUMEHUMOCTH TEOpUH, M ONMCAHUSA E€CTECTBEHHO-HAy4YHBIX SBICHUM U
MIPOIIECCOB).

CucTeMHO-IesTebHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON JESTeNbHOCTH O0Yy4YaroUIuXCs.
Jisa  Ga3oBoro ypoBHA Kypca (HU3MKM — O3TO HCIOJIB30BAHME CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpBIE B Iporpamme no (u3uke 00beIWHEHBI B OOLIUI CIHCOK yYEHUYECKHX
MpaKTUYECKUX padoT. BrifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYLIECTBIISIETCS YYaCTHUKaAMU
00pa30BaTeIbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHauleHus: kaOuHeta ¢usuku. Ilpm sToM oOecreunBaeTcsi OBIAJCHUE
OOy4YarOMIMMHUCS YMEHUSIMU MPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIEAOBAHMS
3aBHCUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

Bonbuioe BHUMaHME YAENAETCS PELIECHUI0 PACUETHBIX M KavyeCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a7ad MPUOPUTETOM SIBIIAIOTCS 337a4M C SIBHO
3aJaHHON (PU3MYECKON MOJEIBIO, TO3BOJISIONINE IPUMEHATh U3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pa3fena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX pa3nesoB. [ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOLECCOB B OKpYKarouen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MoJenu ISl CUTYallud NPaKTUKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY O0O€eCledeHnI0 Yy4eOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeHEro 00111ero 00pa3oBaHus JOJKEH U3YUYaThCs B YCIOBUSIX
MpPEeIMETHOr0 KaOWHeTa (U3HKM WIA B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3MKH JOKHO OBITh
HE0OXoaMMOe J1abopaTopHOE OOOpYAOBAHHME JMJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3MKe YYSHHMYECKHX MPAKTHUECKUX pabOT U JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00OpyJ0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHeuMBaeT IMOCTAHOBKY
NEPEYUCIIEHHbIX B MporpaMMe 1Mo (U3MKE KIIOUYEBbIX JIEMOHCTpalUil s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUII.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHMYECKUX TMPAKTUUYECKUX padoT
bopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxcsa. TemaTudeckne KOMILIEKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
HCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMU HENISIMU U3Y4Y€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBISIIOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTUE HMX HHTEIUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE NMO3HAaHUA U (POpMUPOBAHUE
HCCJIEI0BATEIBCKOTO OTHOWIECHHS K OKPYKAIOIIUM SIBJICHUSM;

e (opMHpOBaHME HAYYHOIO MHPOBO33PEHMUS KaK pe3ysbTaTra H3YYCHHS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUU OOBSACHATH SBJICHHUS C MCIOJb30BAaHUEM
(u3MYEeCKUX 3HAHUN U HAYUYHBIX JOKA3aTEbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JocTikeHne 3TuX 1elield obecrieunBaeTcsl pelieHueM CIeAYIOIMX 3a/ad B

npoiiecce u3yueHus Kypca (UMK Ha YPOBHE CpeIHETO 00Iero o0pa3oBaHus:



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux bH3UIECKUX
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJICKYJISIPHYIO  (PU3HKY, DJJEKTPOJMHAMHKY, KBAaHTOBYIO (U3HUKYy U
AIIEMEHTBI aCTPOPU3UKH;

e (QopmMupoBaHME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
oOBbsiCHEeHUS (PHU3MYECKUX SBJICHUNW B TMPUPOAEC U IS TPUHATUA
MMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peIIeHUs pa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
¢du3nueckoil MoAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue (PU3NIECKOW MOJEINH, aIEKBAaTHOW YCIOBHSIM 3a1auH;

e TMOHWMaHHE (UMYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOUTYIO
cpeay;

e OBJIAJICHHUE METOJAMHU CaMOCTOSITEIBLHOIO IUJIAHUPOBAHUSI U TMPOBEICHUS
(U3MYEeCKUX SKCIEPUMEHTOB, aHajdn3a W HMHTEpIpeTanuu uHOOpMaIliy,
OMpeIeNICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCJIOBHM Jis Pa3BUTHS YMEHHUI IPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 xnacce — 68 yacoB (2 yaca B Hezelnto). Peseps: 24 B10 knacce - pelieHue 3aiad
mo temaMm Kypca ¢pusuku 10 kmacca; 3u B 11 kiacce- pemieHue 3agad 1Mo TeMam
Kypca ¢usuku 11 knacca

[Ipennaraemeiii B mporpamMme Mo (QU3MKE IMepeyeHb Ja0oOpaTOpPHBIX M
MPAaKTUYECKUX pabOT SBISIETCS PEKOMEHJOBAHHBIM, YUWUTENb JEJIaeT BHIOOP
MPOBENCHUST J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHIWBHAYaTbHBIX
OCOOCHHOCTEH 00yJaroIuXCsl.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT O O3HAHUSA

®dusuka — Hayka o npupoze. Hayunbie MeTOIbl NO3HAHUS OKPYKArOILIETO
Mupa. Ponb JSKCnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUS MPUPOJBIL.
OKCIepuMeHT B (pusmke.

MonenupoBanue (HU3NYECKUX SIBICHUNA W TporieccoB. HaydHbie TrumoTessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp u MecTto Qu3uku B POPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UUQPPOBBIE HU3MEPUTENbHbBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX MPOEKUMHU HA OCH CUCTEMBI KOOPIMHAT.
CnoxeHue nepeMeleHnil U CI10KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEWHOe IBuxkeHue. ['paduxu
3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH H I[EPEMENICHUs
MAaTE€pPUAIbHON TOUYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUS.

KpuBonmHeiHoe  nBWXKEHUE. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPYHOCTH C IMTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0OBast CKOPOCTb, JIUHEWHAS
ckopoctk. [lepron u yacrora oOpamieHus. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBW)KCHHUE CHAPAIOB, LIEIHbIC U PEMEHHBIE ITEpEIayu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTOCTPALMS KMHEMATHUYECKUX XAPAKTEPUCTUK
JIBH>KCHUSL.

[TpeobpazoBanue ABMKEHUN C UCIIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIioM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHMS.

Hamnpasnenue ckopocTu Ipu JABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3ydeHre HEpaBHOMEPHOTO ABWIKEHHS C LEIBIO ONPEAEIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY NYTAMH, IPOMACHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYJIIO.

N3ydyeHne IBUKEHUS [IApUKa B BA3KOU KUIAKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['ammmnesd. IlepBwii  3akoH  HeroToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS. MAaTEpUAIIBHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbXKEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuiia conpoTUBIIECHUS IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TeENa.

MoOMEHT cHJIbl OTHOCUTEIBHO OCH BpameHus. llnedo cunel. YcmoBus
PaBHOBECHS TBEPIOIO TENA.

TexHn4eckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHCHUE: MOAIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHEpUUH.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopManuu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM IOIbEME U TIAICHUN.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbXECHUS.

VYcioBus paBHOBeCHUs TBEPAOTO Tela. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuyenue nBm>xeHUs1 OpycKa Mo HAaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXXUHE U
pPE3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPAOTO TeENd, HMEIOLIErO0 OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NMiynsC MaTepuaibHOM TOYKHM (Te€na), CUCTEMBI MAaTEpPUAIBHBIX TOYEK.
NMIynsC CHIIBI 1 U3MEHEHHME HMITyJIbCa TENa. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE IBU)KEHHE.

PaboTta criipl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MaTepUaJbHOW TOUYKM. Teopema 00 HW3MEHEHHUH
KUHETUYECKOW YHEPTUM.

[ToTeHnmanbHas DHEPIHU. [TorennmanbHas JHEpPrus yIpyro
nepopMUpOBaHHON  mpyxuHbl. lloTeHnumanbHas dSHeprus Tena  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[loreHumanbHple W HeMOTeHIMalbHble  cuibl.  CBsa3p  paboOTHI
HEMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM SHEPIMM CHCTEMBI TElL.
3aKOH COXPAaHEHUS MEXAHUYECKOW dJHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBHXKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBU)KEHHE.

[lepexon NOTEeHUHATLHON SHEPTUU B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCONIOTHO HEYNpYyroro yiapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW 3HEpPIUH
TE€JIa Ha IIPUMEPE PACTIKEHUS PE3NHOBOTO KTy Ta.

Paznen 3. MogekyasipHas Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aHMOJICMCTBUSL YacTUL] BEUIECTBA. MoJaenu CTpPOEHUs Tra30B, KUJIKOCTEU H
TBEPJIBIX TENT U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieniei. Macca u
pasmepsl Mosiekyil. KonnuectBo BemiectBa. [locTosiHaas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkana temmneparyp
Llenbcus.



Mopgens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUH HACaIbHOrO raza. AOCONIIOTHAas TeMmIliepaTypa Kak Mepa
CpeHEN KWHETUYECKOM SHEpPruu TEIUIOBOro JBIKEHHUs dacTtull rasa. [llkama
temneparyp KensBuna. ['a3oBble 3akoHbI. YpaBHeHHMe MenneneeBa—Kmanenpona.
3akoH [lanmpToHa. M30mporeccsl B UACaIbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckre yCTPOMCTBA UM MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
O6apoMmeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BemecTBa, Qororpadun
MOJIEKYJI OpTaHUYECKUX COCTMHCHUM.

OmnbITel 0 T GY3UM KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBHUSI.

Mogenb, WILTIOCTpUpYIOIIas TPUPOY AaBICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEI, WUIIOCTPUPYIOIINE YpaBHEHHUE COCTOSHMS UJACaIbHOTO Trasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKIY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaAMUKU

TepmoaumHaMuueckass cucreMa. BHYTpeHHsE dHEpPrusi TEPMOJIUMHAMUYECKOM
CUCTEMBI U croco0bI €€ n3mMeHenus. KonnuecTBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOTO  HJEaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeTbHAsI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeIaye.

[Tonarne 006 aamabGaTHOM Tmporiecce. llepBbIi 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJIMHAMHUKM K u3omporieccaM. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeroBble  mamwmHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAllWH.
[IpeoOpa3oBanusi PHEPrHUM B TEIUIOBBIX MamnHax. KoadduumeHnt mnose3noro
nerictBusl TeruioBod MamuHbl. [lukn KapHo u ero kosd@uIUEHT MOJIe3HOTO
JEUCTBUSA. DKOJIOTHYECKHUE MPOOIEeMBI TETUIOIHEPTETUKH.



TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOUM XOJIOJWIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM MO JEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHs (BUICOJEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIIepaTyphbl) Tela Ipu TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY PpACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEIIs.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomol

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenne n kuneHue. AOCONIOTHAS H
OTHOCHUTEJIbHAA BJIAXXHOCTh BO3Ayxa. HacelmeHHbl map. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmueckue n amopdubsie Tena. AHU30TPONUS CBOMCTB
kpuctamioB. JKuakue kpuctauibl. CoBpeMeHHble MaTepuanbl. [lnaBrnenue u
KpUcTaJM3anus. Y IeabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHE TEIIOBOTO OajaHca.

TexHudeckre YCTpOWCTBA W IPAKTUUECKOE NPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUHU MOJYUYECHHSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienue npy noHM>KEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIIAXKHOCTH.

HaOnroiennie HarpeBaHus U IJIABJICHUSI KPUCTAILUTMYECKOTO BEILIECTRA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepeHne 0OTHOCUTENIbHOW BIaXKHOCTH BO3AyXa.

Paznen 4. diaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. OJIEKTpUYEeCKUi 3apsan. [IBa Buaa 3IIEKTPUYECKHUX
3apsiioB. [IpOBOJMHUKHM, JTUANEKTPUKU W TIOJTYNPOBOJHUKHU. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHsblil 3eKTpUuuecKuil 3aps.
OnekTpuueckoe mnosie. Hanpsok€HHOCTh  2yieKTpuueckoro mnojd. [lpuHiun



CYyNEPIIO3ULAN BJICKTPUUYECKUX MOJIEN. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cun  anekrpocrarnueckoro  mnojs.  I[lorenmuman.  Pa3HocTh
MOTECHIMANOB. [IpOBOAHUMKM © JAUANEKTPUKH B AJICKTPOCTATUYECKOM TIOJIE.
JnanexTpuyeckas NpOHUIAEMOCTb.

OnexktpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBuEe HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX TEIL.

[IpOBOTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aluTa.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAHUSA DSJICKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHUBJIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaLIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PabGora oanexktpuuyeckoro Toka. 3akoH JDxoyns—Jlenma. MoirHOCTh
AIEKTPUYECKOTO TOKA.

DONEeKTPOJBIKYIAA CHJIAa U BHYTPEHHEE COINPOTUBICHHE HCTOYHHKA TOKAa.
3axon Oma a1 OTHOM (3aMKHYTOM) 3JIeKTpuueckon 1enu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAs  NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKuid TOK B BakyyMme. CBOKCTBA JJIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 IIPUMECHAS IIPOBOJIUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHMA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DNEeKTpOoaUTUYECKas: AUCCOIUALIUS. DIEKTPOIIH3.



DNeKTpuuecKui TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lnazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOIHUKOBBIN U0/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHune CUilbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIAY MOMEPEYHOTO CEUCHUSI U MaTepralia.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[IpssMoe wu3MepeHHe >IEKTPOIBMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSS TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3ydeHne cMemanHoro COeIMHEHUS] PE3UCTOPOB.

N3mepenune 3JeKTPOIBUKYIIEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OunosorNu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nonssmusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBICHWE, HAay4YHBIM (akT, rumore3a, (Guznueckas BeJIWYWHA, 3aKOH,
TEeopusi, HAOIIOJICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHUH, JuHEWHas (QyHKIMS,
napabona, rurnepOosna, ux rpa@uKu U CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X MPOCKLIUH HA OCH KOOPJMNHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIUTI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHHS B AKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUJIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs AUCCOLMALNS,
raJibBaHHKA.

l'eoepacghus: BnaxXHOCTb BO3/lyXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, IMOIAUIMITHUKH, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE€), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHI
MOJIyYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCIIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE pUOOPHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TAThbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocTtosiHHbIE ~ MarHuThl.  B3auMOAEHMCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marnuTHOM wuHAYKOMH. [IpuHmMn cyneprno3uuun
MAarHuTHbBIX nosied. JInHuM MarHuTHOM WHAYKIWU. KapThHa JTUHWUNA MarHUTHOM
WHYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBre NpoBOIHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HaIpaBlICHUE. [[BUKEHHE 3apsIKEHHON YaCTHUILIbI
B OJHOPOJITHOM MarHuTHOM MoJjie. Pabora cuier Jlopenia.

SIBmeHne DNEKTpOMAarHWTHOM HMHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIKYILIAs CWia HWHIAYKIUH. 3aKOH 3JIEKTPOMarHUTHOU
uHaykuuu @apazes.

BuxpeBoe »snekTpudeckoe IMoje. DIESKTPOABMKYILIAS CHJIA HWHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CAaMOMHIYKIMHU. OJIEKTPOJBIKYIIAs  Ccuja
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO MOJISI KATYIIKK C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, DSJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUW MAarHATHOTO TOJIS.

B3aunmopernictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBjieHUE PTIEKTPOMArHUTHON UHIYKIIWH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIEH CHJIBI MHIYKIUHA OT CKOPOCTH WU3MEHECHUS
MarHUTHOTO IOTOKA.

SIBiieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTrO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUA IOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanne ssBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue kosnedanus. [lepuoa, wacrora, amrmumryga u (aza xoseOaHUI.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBparenue HEPTruu Ipu TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit kKOHTYp. CBOOOJHBIE BJIEKTPOMArHUTHBIE KOJEeOaHUS B
UJICATPHOM KOJICOATEIIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJsiebanusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennbiii TOK. CHUHYCOMAAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA H
HaIpPsHKEHUS.

Tpanchopmarop. IlponsBoacTso, nepegaya u MOTpeOICHUE IIEKTPUIECKON
SHEPIruM. JKOJOTMYECKHE PUCKHU TPU MPOU3BOJACTBE AEKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, JIMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKHI MasiTHUK).



Habmronenne 3aTyxaromux KojieOaHHH.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOAHUI.

HabGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc nmnpu mMoOcCienOBaTEIbHOM COEAMHEHUU PE3UCTOpPA, KaTYyUIKH
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Moaenbs TMHUM 3JEKTponepeadn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHOJa MajbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3  IOCIEN0BATENbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60 IHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CxopocTb
pacrpoCTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W MOpPOJOJNBHBIE BOJHBI.
HNuTtepdepeHus u auppakiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYYCHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpHU3aus, TupaKius,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLMIBI paaUOCBSI3U U TeNeBUAeHUs. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEAUIMHE, pajaap,
paaronpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGmronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBO pE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHue,
pesioMJIeHUE, MoJspu3anus, Judpakius, UHTephepeHITus.

Tema 3. Onmuka

'eomerpuueckass onrtuka. lIpsMolMHENHHOE pacHpoOCTpaHEHUE CBETa B
OHOpOHOM cpene. JIyd cBera. ToUEUHBI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenesbHBI yrojl IIOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CinoxxHbIi cocTtaB Oenoro cBeta. [Iger.

CobOuparomie W pacceuBaroniye JuH3bL. ToHkas smH3a. DoKycHOe
paccTosiHMEe W ONTHYecKash cujia TOHKOM nuH3bl. [locTpoeHnue nzoOpaxeHuil B
coOuparomux U pacceuBaromux auH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. HWurtepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB M MHHUMYMOB B HHTepdEpeHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapaT, MNPOEKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pPACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Moiesib CBETOBOAA.

HccnenoBanre CBOMCTB H300paKeHU B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

HaoGmonenne nuatepdepeHinm crera.

HaOmronenue audpakiyu ceera.

HaOnronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBI.

[Tonyyenue cexTpa ¢ MOMOIIbIO0 JUGPAKIIUOHHON PEIETKH.

HabGnronenue nonsipu3anuu CBETa.

Yuenuueckuii akcnepumenm, n1abopamopuvie pabomul



N3mepenue nokaszaress NpeioMIICHUS CTEKIIA.
HccnenoBanrie cBOMCTB N300paXeHU B JTMH3AX.
HabGnionenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panuipl  OPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTsel
CIICIIMAJIbHOM TEOPUM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLHI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU M COKpAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C BHGPFHCﬁ U UMITYJIbCOM pGHﬂTHBHCTCKOfI YaCTUIIbI. 9HCpFI/ISI
IIOKO.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®ortonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.
Otkpritre u uccnenoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI

dboroaddekra. YpapHenue DiHmTeHa 111 porodrddexra. «KpacHas rpanuia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpONCTBA W MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTonaTUMK, COJTHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3dh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poTo3PeKTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopaa mo paccessHUIO 0 -4acTHIL.
[Imanerapnas Mmogmens aroma. lloctynater bopa. U3nydyenue u mnornonieHue
(GOTOHOB MpU MEepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPOJIA.

BounnoBbie cBoiicTBa yactull. Bosabl e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJTn3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEeKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnrogenue TMHeHyaThIX CIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

HaOnronenue 1MHEYaTOro CuekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3nMydeHus. CpoiictBa anbga-, Oera-, ramma-u3IydeHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HykioHnHas monens sjpa [eizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncio sapa. M3oromsl.

Anbsda-pacniaz. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIy4YeHHE. 3aKOH PaJMOAaKTUBHOIO paclaja.

OHeprusi cBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexTt macchl aapa.

SlnepHble peakuuu. JleneHnue u CUHTES s1ep.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOMIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

®dyH1laMeHTalbHbIe B3auMoieicTBUs. EqUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHudeckue yCTporuCTBa U MPAKTUYECKOE NMPUMEHEHHUE: T03UMETp, KaMmepa
Bunbcona, siaepHslIif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TUMK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

HccnenoBanue TpeKoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3nmHoro nHeba. Co3Be3ausi, spKuUe 3BE3NBI, IUIAHETBI, UX BHIMMOC
JBUYKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McrouHuk sHeprum ConHUA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpamMma «CIIEKTpalbHBIM KIacc —
CBETUMOCTBY». 3BE31bl TIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3Jl IJIaBHOM IOCIIEOBAaTENbHOCTH. BHYTpEeHHee CTpoecHHE



3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoIonuu ColiHIA U
3BE3/1. DTambl )KM3HU 3BE3].

Muneunsiii [Iyte — nHama ['anaktuka. Ilonoxxenue n nBuxkeHue CoyiHIA B
IN'anaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUHU.

Yuenuuecxkue nabnooenus

HaOnroienusi HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH ISl OTIpeJIeNIeHUsI TIOJIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1usd CeBEpHOIro MOMYIIAPUS U APKUE 3BE3IBI.

HaoGmronenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

O06o01a011I€e MOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COITMAILHOM M ATUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOIN HAy4YHOM KapTUHE MHUPA, pOJib (U3HUUYECKOU TEOPUHU
B (opMHUpOBaHMM TMPEACTABICHUNM O (PUIMUECKON KapTUHE MHpPA, MECTO
(¢bu3MYeCKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIE CBA3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHBIM (DaKT, rumoresza, (uznyueckas BeIWYWHA, 3aKOH,
Teopusi, HAOII0JICHHUE, DKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/JIEh, U3BMEPECHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/JIECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJAWHAT, CIIOXKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, MPU3HAKU MOAO0OUS TPEyTrOJIbHUKOB,
oTnpeesIeHUe TUIOMIAIU TIIOCKUX GUryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAJJINYECKAsA CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PpEIIETKH, CHEKTpalIbHBIN
aHaJn3.



l'eoepagpua: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJIKH MAarHUTHBIX PV,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICEHUM.

Texnonocusa: JNWHUAM DJIEKTPOIEpeNady, TEHEPATOpP IMEPEMEHHOTO TOKa,
ANIEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-medb, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3SUKE HA YPOBHE CPEJHEI'O OBHIEI'O OGPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nka» HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanus (6a30BBI YPOBEHB) JOJKHO OOECIICUHUTH JIOCTHIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeaMera « Ou3nka» JOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OIBbITA U OIbITA JEATEIBHOCTH B MPOLIECCE Peajau3alii OCHOBHBIX HAIPaBIICHUU
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YYaIOIIEeT0oCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
OOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3alluu;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPaXKTaHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM 4YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTONUYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOT0 BOCIIHTAHMS :

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl CTETUKY HAYYHOI'O TBOPYECTBA,
npUCyLIEro (pU3nyecKko HayKe;



5) TpyA0BOT0 BOCIUTAHUSI:

WHTEPEC K pa3IUYHbIM cdepaMm MnpodhecCHOHANIBHONU AESTENBHOCTH, B TOM
YKCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC )KMU3HEHHBIC ILJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) IKOJOrH4eCKOTr0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhI, OCO3HAHHE TIJI00ATBHOTO
XapakTepa AKOJOTUUECKUX MPoOsIeM;

IJIAHUPOBAHKUE U OCYIIECTBIIEHUE JIECTBUIM B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEJICH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacUIMpEeHHE OMbITa JEATEbHOCTH SKOJOTUYECKOM HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHHE IEHHOCTHM HAay4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IIpoOIlecce
u3yuyeHus: (U3MKU  OCYIIECTBISATh  MPOEKTHYID W HCCIEIOBATEIbCKYIO
NEeATETHbHOCTh MHIUBUIYaIbHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATDI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble Jlornueckue JaeiicTBUsA:
CaMOCTOSITeILHO  (OPMYIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENU AEATEIIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUHU HX
JIOCTHDKCHMUS;
BBISIBJISAITH ~ 3aKOHOMEPHOCTH W TMPOTHUBOPEYMSI B  pacCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabatrhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a MUMEIOIINXCS
MaTE€pUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JIESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHINIONHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3zoBbie uccienoBare/ibCKue JAeliCTBHA.
BJIaJICTh HAY4YHON TEPMHUHOJIOTHEH, KIIOYEBBIMU IOHATHSMH W METOAaMHU
bu3nYecKoil HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NEITeTbHOCTH
B 00sacT (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelICHUs 3ajayd (PU3UYECKOTO COJIepKaHUs, MPUMEHEHUIO Pa3InIHBIX
METO/IOB ITO3HAHHSI,

BIAJCTh BHJIAMH JCATEIHHOCTH TIO TOJYYEHUI0O HOBOTO 3HAHUS, €T0
UHTEPIpPETAlUU, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH  IPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJIM3WpOBAaTh 3ajaudy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBICE B XOJE€ pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
NEATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (QU3UKE B MPAKTUYECKYI 00IacTh
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIE UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOIBI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pa6oTa ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJYYCHHS WH(POPMAIUU (PU3NIECKOTO CONCPKAHUS U3
HUCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIATh IIOWCK, aHAJM3,
CUCTEMATH3AIMI0 U HWHTEPIPETAIui0O WHGOPMAIIMN Pa3IUYHBIX BHIOB U (HopMm
MIPE/ICTaBIICHNUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a7lad ¢ CcoOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, pecypcocOepeKeHMs, TPaBOBBIX ©  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICpX)aHUS B pa3IMYHBIX (dopMaTax c
y4€TOM Ha3HAYCHUS MHPOPMAIIUU | TIEICBON ayIUTOPHH, BEIOMpAst ONITUMAIILHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTH3aIUH.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
OCYUIECTBJISITh ~ OOIIEHWE Ha YpoKax (U3MKM W BO BHE-YpPOUHOU
NEATEIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKH  KOH(MIUKTHBIX CUTyalliii W CMsT4YaTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIAraThb CBOIO TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMUMATh M MCHOJb30BATH NMPEUMYIIECTBA KOMAHAHOW W WHIAWBUIYAIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKY W METOJbl COBMECTHBIX AEHCTBHM € y4éTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0TO YJI€HA KOJIJIEKTUBA;

OpUHUMATh  1eJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTABIIATH IUIAH JCUCTBUIM,
pacrpenensiTe poid ¢ YYETOM MHEHHMH YYacCTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAauy€CTBO CBOErO BKJAJa W Ka)XJOr0 YYaCTHUKA KOMAaHJIbl B
o0l pe3ysbTatr no pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLICHUBAaTh MJIEH C MO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMYHBIX
CUTYaLMUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOSATEIbHO OCYLIECTBJIATh MO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIIEHUS PACUETHBIX M KadYE€CTBEHHBIX
3aJ1ay, TJIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacHIMpATh paMKH YIE€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

Jenath OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a PEILLIECHHUE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULMUA B 00IacTH
(bU3HUKHY, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, S)MOLIMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIBTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHOM  peJeKCHUH KaK  OCO3HaHMS
COBEpIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HX PE3YJIbTATOB U
OCHOBaHUI;



WCIIOJIB30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyalliu, BEIOOpa BEPHOTO
pelIeHHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMECHHO INPUHUMATHh PEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TPU aHAIW3€ pe3yIbTaToOB
NEeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IIpU aHallu3e pe3yIbTaToB
NEeATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpormecce nocTwkeHUS TUYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI
mo ¢Gu3MKe IS YPOBHS CpEIHEro ooOmero oOpa3oBaHUS Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJJIEKT, peanoaraonmii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE IMOIIMOHATIHLHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKIIIOUYAIOMIETO CaMOKOHTPOJb, yYMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aIanTHPOBATBCA K
AMOIMOHAIIEHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIONIEH CTpEeMJICHUE K JOCTHKCHUIO LETU U
yCcrnexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIECH CITIOCOOHOCTh MMOHUMATh AYMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiiaTh KOHPIHKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mpeaMmeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KAapTUHBI MHpPa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETeH:
MaTepHalibHasl TOYKa, MHEPIMaIbHasl CUCTeMa OTcuéTa, abCOMIOTHO TBEPOE TEIO,
UJCIbHBINA Ta3, MOJIETU CTPOCHMS Ta30B, KUIAKOCTEH U TBEPIBIX TeJ, TOYCUHBIN
AIIEKTPUYCCKHUH 3apsij MPU PEIICHHH (PU3NYECKHUX 33]1a4;



pacrio3HaBaTh (PU3HYECKUE SBICHUS (IIPOIECCHl) U OOBICHATHh MX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KHHETHYECKOM TEOPUM CTPOCHHMS BEIIECTBA U
AJIEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PAaBHOYCKOPCHHOE  IMPSMOJIMHCHHOE
JIBIDKEHWE, CBOOOJHOE IMaJieHWe TeJ, IBIKEHHWE 10 OKPYKHOCTH, HWHEPIIUS,
B3aumMojelicTeue Ten, auddys3us, OpOYHOBCKOE JBMXEHHUE, CTPOCHUE JKUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00bhEMA TeJl MPU HarpeBaHUU (OXJIaXKISHUH ), TETNIOBOE
paBHOBECHE, HCIIAPCHHE, KOHJICHCAIMS, TUIABJICHUE, KPHCTALIM3AIlMs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, ITOBHIIICHNUE JABJICHHS T'a3a IPU €ro HarpEBaHHWH B 3aKPHITOM
COCyZe, CBSI3b MEXKIy IapaMeTpaMd COCTOSHHS Ta3a B H30IPOIeccax,
AIIEKTPHU3AIUS TEJ, B3aUMOJCHCTBUE 3aPS/IOB;

OMHUCBHIBATh MEXAHUYCCKOE JBI)KCHHUE, HCIONB3YS (DU3NYSCKUEC BEIUYMHBIL:
KOOpJIMHATA, TMYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPCHHE, Macca Tejla, CHIIA,
UMITYJIBC TeJla, KHHETHYECKasl dHEPrus, NMOTCHIMAIbHAS dHEPTUsi, MEXaHUYeCKas
paboTa, MeXaHWYecKass MOIIHOCTh;, TPH OINMCAHWHA TPaBUILHO TPAKTOBAThH
(GU3UYECKUl CMBICTT HCIOJIB3YeMbIX BEIMYHMH, WX O0O3HAYCHUS ¥ €IWHHIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHMHY C APYTUMHU
BEIUYNHAMH;

ONKCHIBATh HM3yYCHHBIC TEIUIOBBIE CBOWCTBA TEl W TEIUIOBBIC SBJICHUS,
UCTIONIB3YS (DM3WYECKHE BEIIMYMHBL: JaBJICHUEC Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasl DHEPIHs XaOTHYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJMYECTBO TCIUIOTHI, BHYTPEHHSS HSHEprus, padora rasa,
KO3 (PUIIMEHT IOJE3HOTO JCWCTBUS TEILUIOBOTO JIBUTATENsA; IIPH OIUCAHUHU
MPaBWIBHO TPaAKTOBaTh (DU3MYECKUH CMBICI HCIOJB3YEMBIX BEIMYWH, WX
00O3HAUCHUS W CAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
(GU3UYECKYI0 BETHYHUHY C IPYTUMH BEIIMUYNHAM;

OMHCHIBATh U3YYCHHBIC DICKTPUUSCKUE CBOMCTBA BEIIECTBA U DJICKTPUUYCCKUE
SIBJICHHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NYSCKHUE BETUYMHBI: DJICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MOTEHITMAN, Pa3HOCTh MMOTEHIIUAJIOB;
IpU  ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOJIh3YyEMBIX
BEIIMYMH, UX OO0O3HAUCHUsS] M EIWHUIIBI, YKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BETUYHHY C APYTUMHU BEIUYHMHAMU,

aHAJTM3UPOBATh (PU3UYCCKHE MPOIECCHl U SBJICHUS, UCIONIb3YsS (PU3MUECKHE
3aKOHBI U MIPUHILIMIBL: 3aKOH BecemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
TMPUHITUI CYTEPIIO3UIIMHA CHJI, TIPUHITUIT PABHOMPABUS WHEPIIHAIBHBIX CHUCTEM
OoTCcuéTa, MOJEKYJIIPHO-KMHETHYCCKYI0 TCOPHIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEIHECH KMHETHYCCKOW SHEPTHH TEIUIOBOTO JABUKCHUS MOJICKYII C
aOCOJTIOTHOHM TeMIlepaTypoH, MepBhIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
IEKTPUUECKOTO 3apsifa, 3akoH KylloHa, TpW 3TOM pa3iuyaTh CJIOBECHYIO



(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC TIPUHIIMIBI  JCHCTBUS  MAaIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazauyaTh YCJIOBHS MX O€30MacHOr0 HCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBIMOJIHATh 3KCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3UYECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHHH, MPU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Yy4eOHOTrO JKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPYJIOBaHHUSA, MPOBOAUTH OIBIT U
bopmMyIHpOBaTh BEIBOIBI,

OCYIIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (U3NYECKUX BETUYMH, TPU
TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJEeNOBAaTh  3aBUCHUMOCTH  MEXAY  (U3MYECKHMMH  BEIUYMHAMH  C
WCIIOJIb30BAHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKkcupoBaTh Pe3ynbTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TaOJIUII ¥ TpaUKOB, A€NaTh BEIBOABI IO pe3yIbTaTaM UCCIIEeI0BaHMUS;

coOoaTh MpaBuia 0€30MacHOr0 Tpyja MPU MPOBEJAECHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKOM W MPOEKTHOU
JESATENBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOIO
000pyTIOBaHUS;

pemaTth pacu€THblE 3aJayd C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIbI,
HEOOXOUMbIe ISl €€ pElIeHHUs, MPOBOAUTH PacuéThl U OICHUBATh PEATBbHOCTDH
MOJTyYEHHOT0 3HaueHUs (PU3HUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUi: BBICTPAUBATh JIOTUYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY PACCYXXIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3nYecKue sIBJICHUS,

UCIOJB30BaTh  MpPH  pPELIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TMIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS Y4EOHOW U HAyYHO-TIOMYJIIPHON HH(POPMAIINH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTy4aeMyIo HH(pOpMaIIHIo;

PUBOJIUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30NacCHOCTH MpU OOpaILEHUU ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 37IOPOBbSI M COOIOICHUS HOPM SKOJOTUYECKOTO
TOBEJICHUA B OKPYKAIOIIEH Cpeie;

paboTaTh B Tpynmne C BBHIMIOJHEHUEM pa3IMYHBIX COIMAJIBHBIX POJIEH,
MJIAaHUPOBaTh palbOTy TPYIIbI, palMOHATIBLHO pacHpeiessTh O00S3aHHOCTH U
IJIAHUPOBATH JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJ€KBATHO OLCHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOMN MTPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIM:

JIEMOHCTPUPOBATh Ha TMPUMEpax Pojb U MECTO (PU3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHUS W3YyUYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYECUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOUCYHBbIN UCTOUYHUK CBETA, sJepHas
MOJIENTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa TMPHU penieHuu (PU3NIecKux
3a/1ay;

pacrno3HaBath (puU3MUYECKHe sIBICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: DJIEKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHWCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIHMICS 3apsll, SJCKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, NPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MONApU3alLUs CBETa, JUCIEpCUs CBETa,
dbotoanexTpudeckuii 3Qhext (hoToddPdhexT), cBEeTOBOE AaBieHNE, BOSHUKHOBEHUE
JMHEWYAaTOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass W MCKYCCTBEHHas
PaIuOaKTUBHOCTB;

OMKCHIBATh U3YYEHHBIE CBOMCTBA BelIecTBa (AIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3dU4YHBIX  Cped) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YS (U3UYECKUE BEITMYMHBIL:
ANEKTPUUYECKUN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJEKTPOJBIDKYIIAs CUiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojs, cwia Ammnepa, cuia JlopeHia, WHIYKTUBHOCTb
KAaTYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJEH, MEPUOJ M YacToTa
KojiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii W cujla TOKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs] CUJa JIMH3BI, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3UUECKUI
CMBIC]T HCIIOJIb3YEMbIX BEJIWYMH, HMX OO0O3HAUCHHS M EAUHUIIbI, YKa3bIBaTh
dbopmyJibl, CBS3BIBAIONIME JAaHHYIO (U3UYECKYIO BEJIUYUMHY C JAPYTUMU
BEJIMYMHAMU;



OMUCHIBATh H3YyYECHHBbIE KBAHTOBBIE SIBJICHUA M TMPOLECCH, HUCIOIb3YA
bu3nYecKre BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUsl U UMIYJIbC (DOTOHA, MEPUO/ MOJTypacnaja, SHEPTUs CBSI3U
aTOMHBIX SIIEp, NPU OINUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
WCIIOJIB3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEITUYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBI

aHAIM3UPOBATh (PU3MUYECKHE MPOIECChl U SIBJICHUSA, UCIONb3Yys (PU3NUECKHUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEA0BATEIBLHOTO U MapaJlIeILHOTO
COCOUHEHUSI MPOBOJHUKOB, 3aKOH J[koyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHA Wit GoTtodrddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MacCOBOr0 4ucia, moctyiatel bopa,
3aKOH PAaIMOAKTUBHOTO Pacmaja, Mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTH;

OMPENENATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajoM,
TOHKOM JIMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJIENOBAHUIO (DU3UYECKUX SBICHUM U
MIPOLIECCOB C HCIIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU 3TOM
dbopmynupoBath mpoOieMy/3aady M TUMNOTE3y Y4eOHOro HSKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OO0OpPY/IOBaHMS, MPOBOAUTH OIBIT U
(bopMyIUpPOBATH BHIBOIBI;

OCYUIECTBIISThH NMPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 W3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIWYHUH C HCIOJIb30BaHUEM
OPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHH B BHUJE TaOIUIl U
rpauKoB, 1enaTh BHIBOABI MO pe3ybTaTaM UCCIeI0BaHMUS;

coOJoaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCIETOBAHUMN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W TPOSKTHOU
JESATETHLHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPAaTOPHOTO
000py10BaHUS;

pemath pacu€THbie 3a7a4yd C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a9n



BBIOWpATh (DPU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOouMble ISl €€ pellleHus, NMPOBOJUTH Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEeHHOT0 3HAaYeHUS (PU3HUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUU C OMOpPOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHBIC
nH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIUN
Y TIPE/CTaBIICHUs YYEOHOW U HAay4YHO-TOMYJIIPHON MH(POPMAILIMH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYYaEMYI0 HH(OPMALHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MallMH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE30MacHOTO UCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIs COXPAHEHUS 30POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEACHNUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpyHme C BBHINOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy TPYIIBI, palMOHAIBHO paACHpeNesiTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PELIEHUE PacCMATPUBAEMOM MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/m P Kontpoabusie IIpakTuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYUYHOI'O ITIO3HAHUS
but6mmoreka [{OK
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kuremaritica > https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
22 Autramka 0 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 7 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubnmnorexa [JOK
3.1 9 1 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
2 7
3 OCHOBEI TepMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 8 bubnuoreka [IOK

®da30BbIE IEPEXOABI

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

Uroro no pazneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
bu6mmorexa [IOK

41 UeKTpocTaTika o https://m.edsoo.ru/7f41bf72
4 [TocTosaHHBIN 51eKTpUYECKUi TOK. TOKH B 13 bubmmorexa [JOK

' pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PezepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTHO€ moJje. DIeKTPOMarHUTHAS 11 3 bubnuorexa [JOK
' UHIYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHudecKkue 1 3IeKTPOMATrHUTHBIE bubnmnoreka [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
59 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrriia 10 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICITHAIBHOM TEOPHUH 4 bubmuorexa [JOK
' OTHOCUTEIHHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pasznea 4. KBAHTOBASI ®PU3UKA
. bubnuorexa [JOK
4.1 DJ1eMEeHTHI KBAHTOBOU OIITHKHA 6 httos://m.edsoo.ru/7fALc97c
4.2 Crtpoenue atoma 4 bu6mmoreka [IOK


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

4.3 ATOMHOE S1pO 5

Hroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®U3UKHN
51 DIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7

Wtoro no pazaeny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o06maronee MOBTOPEHUE 4
Hroro no pasneny 4
PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c



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




HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Konrtpoabnubie IIpakTuuyeckue 0BpazoBaTebHBIe
padoThI padoTsbI pecypesI
®usuka — Hayka o npupone. Hayunsie
METO/Ibl TIO3HAHUS OKpYyXkaromiero Mupa. Ponb 1 bub6mmoreka [IOK
JKCIIEPUMEHTA U TEOPUU B IIPOLIECCE https://m.edsoo.ru/ff0c32e2
MO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PHU3HKeE.
Ponb 1 MecTo (usuku B popMUpOBaHUN
COBPEMEHHOW HAYYHOU KapTUHBI MUpPa, B
MPAKTUYECKOHN JEITEeTbHOCTH JIIO/IEH.
MopenupoBanue GU3NIECKUX SBICHUN U 1 bubnuorexa [JOK
npoueccoB. Hayunsie runoressl. uznueckue https://m.edsoo.ru/ff0c33e6
3aKOHBI U TeOpHH. ['paHHIIBI TPUMEHUMOCTH
¢buznueckux 3akoHOB. [IpuHIHI
COOTBETCTBHUS.
Mexanundeckoe aBuxeHrue. OTHOCUTEIbHOCTh
MEeXaHM4YecKoro aBrxeHus. Cucrema oTcyera.
Tpaektopus. [lepemerenue, CKOpoCcTh
(cpenHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTH ), 1 bubnuorexa [JOK
YCKOpPEHHE MaTEepUaIIbHOU TOYKH, UX https://m.edso0.ru/ff0c3508
IIPOEKIIUU HA OCU CUCTEMBI KOOPAMHAT.
CrnosxeHue nepeMeIieHnii u ClI0KeHne
CKOpPOCTEH.
PaBHOMEpHOE NPAMOJIMHEITHOE ABUKECHHUE. 1 bubnnorexa [JOK

I'paduxu 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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YCKOpPEHHUS, TyTH U NIEPEMEILICHUS
MaTepuaibHOU TOYKU OT BPEMEHHU.

PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE
nBkeHue. I'paduku 3aBucUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U
IepeMENICHUSI MaTePUAIbHOU TOYKU OT
BPEMEHH.

CBoOogHOE nazicHne. Y CKOpeHrue CBOOOHOTO
ImagCHUuA

KpuBonuneiinoe npuxenue. [[Brkenue
MaTepuaibHOM TOUKHU MO OKPYKHOCTH C
IIOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JTUHEHHAasi ckopocTh. [lepuon u
yacToTa oOpamienus. LlenrpoctpemurensHoe
yckopeHue. TexHuYeckne yCTpOorucTBa U
MPaKTUYECKOE IPUMEHEHHUE: CITUIOMETD,
JBIKEHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC
nepeaayu.

[Ipunuun oTHOCUTENBHOCTH [ anmuiest.

HNuepumanbubie cuctemsl otcuera. [lepBroiit
3akoH HerotoHna

Macca tena. Cuia. IlpuHnun cynepno3unuu
cui. Bropoit 3akoH HeroToHa juist
MaTepHaIbHON TOUKHU. TpeTuii 3aKoH
HproTona ny1st MaTepraibHBIX TOUYEK.

3aKkoH BCEMUPHOTO TAToTeHUs. Ciia TSXKECTH.
[IepBast kocMu4ecKast CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c372e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc3ada

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6nuorexka [JOK
https://m.edsoo.ru/ff0c3el18



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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Tpenwne. Buast TpeHus (oKosi, CKOJIbKECHHUS,
kauenusi). Cyxoe tpenue. Cuna tpenus. Cuna
TPEHUS CKOJIBKEHUS U CHJIA TPEHUS MTOKOSI.
Koaddunment tpenus. Cuna conpoTUBIeHUs
MIpU ABUKEHUU TeJla B )KUJIKOCTU WM Tas3e.

[TocTynarenbHOE U BpalaTesibHOE JBUKEHUE
a0COJIIOTHO TBEPAOTO Tejla. MOMEHT CHIIBI
OTHOCUTEIBHO OCH BpaieHus. [1nedo cumbl.
VYcnoBust paBHOBECHS TBEPOTO Tea.
TexHHuecKue yCTpoiCTBa U MPAKTUUECKOE
MIPUMEHEHHUE: MOAIIUITHUKHY, JBUKEHUE
WCKYCCTBEHHBIX CITyTHHKOB.

Nmnysbc MaTepuaibHOW TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.HBC CHUJIbI N
M3MEHEHUE UMITYJIbCca Tela. 3aKOH
COXpPAaHCHUA UMITYJIbCA. PeakTuBHOE
JIBIDKEHUE

PaGora criibl. MOLIHOCTD CHJIBI.

Kunernueckas OHEPTHUA ME].TepI/IE].J'HJHOI\/I~ TOYKH.

Teopema 006 U3MEHEHUH KHHETUYECKOW
SHEPIUU

[TorenmmansHas sueprus. [loTeHuuanbHas
9HEPrus yrnpyro aeopMUPOBAHHOMN
npykuHbl. lloTeHManbHas 3Heprus Tena
BOJIM3M IOBEPXHOCTHU 3eMIIU

[TorennuanbHbIe U HEMOTEHIUAIBHbIE CUIIBI.
CBs3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C
M3MEHEHHEM MEXaHWYECKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHUs

but6mmoreka [JOK
https://m.edsoo.ru/ffOc3f76

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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MEXaHWYECKON IHEPTUU. YIIpyTue u
HEYNpyTue CTOJIKHOBEHUS. TeXHUUecKne
YCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHUE!
BOJOMET, KONEP, IPY>KUHHBIN ITUCTOJIET,
JBUKEHHUE paKeT.

JlabopatopHas pabota «lccinenoBanue cBsizu
paboThI CUIIBI C U3BMEHEHHEM MEXaHUUYECKON
SHEPrUM Tejla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

O060611eHMEe 10 TeMe "Kunemaruka"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8
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O0600mmenue o Teme «JluHaMukay

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-
KHHETHYECKOW TEOPHH U U UX OTBITHOE
obocHOBaHUE. BpoyHOBCKOE IBMKECHHUE.

Hudpodysus.

XapaxkTep ABMKEHUS U B3aUMOJICUCTBUS
4yacTHI BeulecTBa. Mojenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TN U 00BICHEHUE
CBOICTB BEIICCTBA HA OCHOBE ITUX MOJICIICH.
Macca u pazmepsl MosiekyJ. KonnuecTtBo
BemiectBa. [locTositHHas ABoraapo.
TernnoBoe paBHOBecue. TemnepaTtypa u e€

n3mepenue. [llkana temneparyp Llenscus

Mogeinb uneansHoro rasza. OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUHU UEATBHOTIO rasa.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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AGcomoTHas TeMIiepaTypa Kak Mepa cpeiHein
KMHETUYECKOM 3HEPrUU TEIIOBOIO JBUKEHHUS
yactuil raza. [lIkana temneparyp KensBuna.
l'azoBbIe 3aKk0HBIL. Y paBHEHHE Menaeneesa-
Kunaneiipona.

3akoH JlanmbeToHa. ["a30BbIC 3aKOHBI.
M3ormporieccsl B UacaIbHOM rase ¢
MOCTOSTHHBIM KOJIMYE€CTBOM BEIIECTBA.
I'padmyeckoe mpeacTaBaCcHUE H30MPOIIECCOR:
M30TepMa, n30xopa, n3obapa. TexHuueckue
YCTPOMCTBA U IPAKTHYECKOE TPUMEHEHUE:
TEPMOMETP, OapoOMeTp.

KonTponbsHas padora 3a | momyroaue

JlaGopatopHas pabota «MccnenoBanue
3aBHUCHUMOCTH MEKIY IapaMeTpaMH COCTOSIHUS
pa3pexEHHOT0 ra3a»

TepMmoguHamuyeckas cucrema. BHyTpeHHsIs
SHEPTHUsl TEPMOANHAMUYECKON CUCTEMBI U
crocoOb! e€ n3meHenus. Koamaectro
TEIUIOTHI U paboTa. BHyTpeHHss sHEprust
0JIHOATOMHOTO HJI€aJIbHOTO ra3a

Bune! Temnonepenayn: TemIONPOBOIHOCTb,
KOHBEKUMS, U3TyUYCHHUE. Y AebHAs
TETUIOEMKOCTH BetecTBa. KomudecTBo
TEIUTOTHI TIpH Terutonepenade. [Torstue 06
aauabaTHOM IpoIiecce.

IlepBsbiii 3ak0H TepMoauHamMuku. [[puMenenune
[IEPBOr0 3aKOHA TEPMOJNHAMUKH K

but6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6nmorexa [IOK
https://m.edso0.ru/ff0c5952

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubnmoreka [JOK
https://m.edsoo.ru/ffOc5efc
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n3onporeccam. ['paduueckas naTepIIpeTaUS
paboTHI Ta3a.

Heob6paTtumocTh IpoLeccoB B IPUPOJE.

bubnuoreka [JOK

33 BTopoii 3aKk0H TEpMOIMHAMUKHI https://m.edsoo0.ru/ff0c6230
Ternnoseie MamvHbl. [I[pUHIUIIBL 1EMCTBUS
TEIIOBBIX MaluH. [Ipeobpa3oBanus SHEPTHH bubnmnorexa [JOK
34 .
B TeruioBbiX MammuHax. KIIJ[ reruioBoit https://m.edsoo.ru/ff0c600a
MAaIIUHBI.
35 Huxn Kapuo u ero KIT/{
DKosornyeckue npooaeMbl TEIIOOHEPTETHKH.
TexHnYecKue ycTpoicTBa U MPAKTUIECKOE
36 MIPUMEHEHUE: JBUTaTeIh BHYTPEHHETO
Cropanus, ObITOBON XOJOJMIbHUK,
KOHIULIMOHED.
[TapoobOpa3zoBaHue 1 KOHJEHCALIHS. bubnmnoreka [JOK
37
Hcnapenue u xurnenve https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAS U OTHOCHUTEINIBHAS BIAXKHOCTD
38 Bo3ayxa. HaceleHnHslil map.Y nenabHast bu6nmoreka [IOK
TEIUIOTa MapooOpa3oBaHus. 3aBHCUMOCTh https://m.edsoo.ru/ff0c64d8
TEMIEPaTypbl KUTIEHUSI OT J1aBJICHUS.
Tsépnoe teno. Kpucrammueckue u
39 amopdHble Tena. AHU30TPONHUS CBOWCTB bu6nmoreka [IOK
KpUCTALIOB. JKHIKHE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTEepHaIIbI
[InaBnenue u kpuctamum3anus. Y geiabHas bu6mmoteka [IOK
40
TeruioTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
41 YpaBHeHue TeroBoro 6ananca. TexHUYecKue bubnuorexa [HOK

YCTpOﬁCTBa H NPAKTUYICCKOC MPUMCHCHUC: T'U-

https://m.edsoo.ru/ff0c6820
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TPOMETP U IICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTHH IOJyYEHHs COBPEMEHHBIX

MaT€purajoB, B TOM YUCJIC HAHOMATCpUaJIOB, U

HaAHOTCXHOJIOTHH.

O6061eHue o Teme « MosnekysipHas

Bbu6nuoreka [JOK

42 ¢buzuka» https://m.edsoo0.ru/ff0c6938

43 O606menue o Teme "OCHOBBI
TEPMOJIMHAMUKH"

44 O606menue o Teme « MonekysipHas bubnmoreka [JOK
(uzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6a50

45 DneKkTpu3aIys TeJ. DISKTPUISCKUM 3apsi. bubnmnoreka [JOK
JIBa BUJa AIIEKTPUUECKUX 3aps/IOB https://m.edsoo.ru/ffOc6bcc
IIpoBOAHUKH, AUAIIEKTPUKU U

46 H:ﬂynpOBOI[HI/IKI/I. 3aK(IjH COXpaHEHUs brbmmorexa [TOK

https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsaa

47 B3anmopeiictBue 3apsanoB. 3akoH KynoHa. bubnmnorexa [JOK
ToueuHblil JIEKTPUUECKUI 3apsi]L https://m.edsoo.ru/ff0c6ce4
Dnextpuueckoe noie. Hampssk€HHOCTD

48 3JEeKTpU4ecKoro nos. [Ipuauun bubmuorexa [JOK
CYNEPIIO3ULINH 3JIEKTPpUUYECKUX nosien. Jlunuun https://m.edsoo.ru/ff0c6df2
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MO,

49 Pabota cwit aieKkTpocTaTHuecKoro moJisi. bubmuorexa [JOK
ITorennuain. PasHocTh IOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpoBOAHUKYN U AUDIIEKTPUKH B

50 SHI;KTpOCTaTI/I‘ICCKOM ntie. JusnexTpudeckas bubmmorexa [JOK

https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTD
51 DnekrpoémkocTh. Konaencarop. bubnnorexa [JOK

DeKTPOEMKOCTh TIOCKOTO KOHJICHCATOPA.

https://m.edsoo.ru/ff0c7126
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52

53

54

DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.
TexHu4eckue ycTpoicTBa U MIPaKTUIECKOE
IIPUMEHEHHE: MIEKTPOCKOI, JEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alIUTa, 3a36MJICHUE
AJIEKTPONPUOOPOB, KOHJEHCATOD,
KOIIMPOBAJIbHBIN almapar, CTpyHHbIN
MIPUHTED.

JlaGopatopHas pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

O0600menue o Teme "DnekTpocTaTuka"

DNEeKTpUYECKU TOK. Y CII0BUs
CYIIECTBOBAHUS AJIEKTPHUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosHHBIH
ToK. Hampsikenue. 3akon Oma ajis ygacTka
Lenu. DJIEKTPUIECKOE COTPOTUBIICHHUE.

VY ienbHOE CONPOTUBIICHUE BEILIECTBA.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

55

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIIaHHOE COCIMHEHHE TIPOBOTHHKOB.
JlaboparopHas pabota «3ydenune
CMEIIIAaHHOTO COCIMHEHHS PE3UCTOPOBY

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

56

PaGora anekrpudeckoro Toka. 3akoH Jxoymns-
Jlenua. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

57

58

O/J1C 1 BHyTpeHHEE CONIPOTUBIICHUE
HMCTOYHMKA TOKa.3aKoH OMa 1J1sl TOJTHOM
(3amMKHYyTOM) 2nekTprueckoi nenu. Kopotkoe
3ambIkanue. Jlabopatopnas pabora
«3mepenne DJ]C ucTouHrKa TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

aﬂeKTpOHHaﬂ IMPpOBOANMOCTD TBépI[LIX

bubmmorexa [JOK
https://m.edsoo.ru/ff0c7ae0
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METaJUIOB. 3aBUCUMOCTb CONTPOTHUBIICHUS
METaJIJIOB OT TEMIIEPaTYPBHl.
CBepXnpoBOAMMOCTh

OnexTpuueckuil Tok B Bakyyme. CBolicTBa

59
ANIEKTPOHHBIX ITyYKOB
[MonynpoBoanuku. CoOCTBEeHHAS U
60 MpUMecHas MpoBoAUMOCTh. CBoMCTBa p—N bubmmorexa ITOK
P p ’ https://m.edsoo.ru/ffOc84ae
niepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEKTPUYECKUN TOK B paCTBOpaX M paciriaBax
61 SHCKTTPOJ'II/ITOB Dnek I())J'II/ITI/I‘feCKaHp bubnmorexa [TOK
p ’ P https://m.edsoo.ru/ff0c82ba
Juccoluanus. JJIeKTPOIn3
DIEeKTPUYECKUI TOK B rasax.
. . but6mmoreka [JOK
62 CaMOCTOSITENBHBIN 1 HECAMOCTOATEILHBIN
https://m.edsoo.ru/ff0c84ae
paspsa. Mounus. [1nazma
TexHuyeckue yCTpocTBa U MPAKTUIECKOE
MIPUMEHEHHE: aMIIEPMETP, BOJILTMETD,
peocTaT, UICTOYHUKH TOKA,
DJIEKTpOHArpeBaTelIbHbIE IPUOOPEI,
63 BJICKTpOOCBZTI/ITeJ'ILHBIe I i6o 1::1 TEPMOME bubnmorexa [IOK
p p . ppl, TP P https://m.edsoo.ru/ffOc86fc
COTIPOTHUBIICHUS, BAKYYMHBII THOI,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI,
MOJIyIPOBOTHUKOBBIN IMOJ, TallbBAHUKA.
[IpaBuna TexHUKH 0€301aCHOCTH
bu6nuoreka [JOK
64 O0001menwe o TeMe "DaeKTpogUHaAMUKA"
m poa https://m.edsoo.ru/ff0c88be
Pemenwue 3anay mo Temam kypca ¢usuku 10 bubnmnoreka [JOK
65
KJacca https://m.edsoo.ru/ff0c8c56
66 Pemenue 3amau mo remam kypca ¢usuku 10 bu6muoteka [HIOK

KJ1accCa

https://m.edsoo.ru/ffOc8f6c
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Hroroas xoHTpoiapHas paboTa 3a y4eOHbIN bubmuorexa [JOK
67 1 1

roj https://m.edsoo.ru/ffOc8a8a
68 O606menue no kypey ¢usuku 10 kinacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 5


https://m.edsoo.ru/ff0c8a8a

11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Kontpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsl
[TocTostHHBIE MATHUTHI U UX
B3aumojiericTeue. MarautHoe nose. Bekrop
N o T . o 1 bu6mmoreka [JOK
MarHUTHOW MHIYKIHUH. JIMHUY MarHUTHOM
Y N . https://m.edso0.ru/ff0c9778
uHaykuu. Kap- TuHa JTMHUNA MarHuTHOMN
WHYKITAHU TIOJISI TIOCTOSTHHBIX MarHUTOB.
MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM.
Kaptuna nuHuit MHOYKIMKA MarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 1 Bubmuoreka [JOK
3aMKHYTOT'O KOJIBLIEBOT'O MPOBOIHUKA, https://m.edsoo.ru/ff0c98fe
KaTyIKU ¢ TOkoM.OnbIT Dpcresa.
BzaumopeiicTBre NpOBOJHUKOB C TOKOM
JlaboparopHas pabota «3ydenue 1 1 bu6muoreka [JOK
MAarHUTHOTO TOJISI KaTYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISI HA POBOJIHUK C
TokoM. Cunia Ammnepa, e€ Moaysb U
bubmuoreka [JOK
HanpaBnenue. Jlaboparopuas pabota 1 1
. https://m.edsoo.ru/ff0c9acO
«HMccnenoBanne neCTBUSI TIOCTOSHHOTO
MarHura Ha paMKy C TOKOM»
JlelicTBHE MarHUTHOTO MOJIS Ha
JBIKYIIYIOCS 3apshKeHHY0 yactuily. Cuiia
N bu6mmoreka [JOK
Jlopenua, €€ MOyJIb U HAITPaBJICHUE. 1

JIBr>keHue 3apsHKEHHOM YacTHUIIbI B
OJTHOPOJTHOM MarHUTHOM 1oJie. PaGora cuitbt

https://m.edsoo.ru/ff0c9df4
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Jlopenua.

DneKTpoMarHuTHas HHAYKLIMs. SBieHne
3JIEKTPOMArHUTHOM UHAYKIuU. [ToTok
BEKTOpa MarHUTHOM uHayKuuu. IC
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
naaykunn Papanes

Buxpeoe anexrpuueckoe noiue. 31C
UMHAYKLIHY B IPOBOJAHUKE, IBUKYILIEMCS
IIOCTYIIATEJIBHO B OJHOPOJIHOM MarHUTHOM
nione. [IpaBuiio Jlenia. JlabopaTopHas
pabota «lccnenoBaHue siBICHUS
ANEKTPOMAarHUTHOW MHIYKIIMH»

bubmunorexa LIOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHNE CAaMOUHAYKLIHUH.
OJ1C camonHIyKIMH. DHEPTUS MAarHUTHOTO
MOJIS1 KATYILIKU C TOKOM. DJIEKTPOMAarHuTHOE
mnose

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U UX NPUMEHEHHUE:

MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPO/IBUraTellb, yCKOPUTEIN
JIEMEHTAPHBIX YACTUL], UHAYKIUOHHAS [1€Yb

10

11

12

006001eHue 110 Teme «MaraHuTHOE II0JIEY

000061IeHue 1o TeMe «MarauTHO€E MOJIE.
DNeKTPOMArHUTHAS WHIYKIIHSDY

Koneb6arenbHas cucrema. CBOOOJHBIE
MexaHudeckue konebanus. ['apmonnveckue
konebanus. [lepuos, yacrora, aMIIuTy1a 1
¢a3za xonebanuii. [Ipy>kxuHHBINH MasTHUK.
MareMaTndecKkuil MasTHUK. Y paBHEHHE

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmmnorexa LIOK
https://m.edsoo.ru/ffOcaf06
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rapMoHn4Yeckux kojebanuii. [IpeBpamenue
SHEPTUH MPU TAPMOHUUYECKUX KOJIECOAHUSX.

JlaboparopHas padota «ccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJICOaHU

13
rpy3a Ha HUTH OT JJTMHBI HUTH U MacChI
rpy3a»

Koneb6arenbublit koHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHHsI B UACATHHOM
bubmuorexa [JOK
14 K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEKIY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH H AJIEKTPOMAr HUTHBIMH
KoJIe0aHUAMHU
®opmyna ToMcoHa. 3aKOH COXpaHEHUs
bubmuoreka [JOK
15 SHEPIruu B UJICATBHOM KOJIe0aTeIbHOM
https://m.edsoo.ru/ffOch9c4
KOHTYpE
[IpencraBieHue o 3aTyxaromux KOJIeOaHUsIX.

16 BrIHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHuU . bubnuoreka IIOK
Pe3onanc. BeinyxneHHbIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIeOaHHS
[Tepemennsbiii Tok. CuHYyCOUIATBHBIN

17 IIEPEMEHHBII TOK. MOIHOCTh NEPEMEHHOTO bubnuoreka IIOK
TOKa. AMIUTUTYJHOE U AEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYECHUE CUJIb TOKA U HAIIPSDKCHUS

18 Tpanrcdopmarop. [IpousBocTBo, nepenaya u bu6muoreka [JOK
MoTpebIeHUE IEKTPUUECKON YJHEPTUH. https://m.edsoo.ru/ffOcc324
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

19 anekTpo3Heprun. Kynprypa ucnosib3oBaHus
AIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

. bubnmuorexa [JOK

20 Y CTpOWCTBO M IPAaKTUYECKOE TPHUMEHEHHE

https://m.edsoo.ru/ff0cc324
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22

23

24

JIEKTPUYECKOTO 3BOHKA, FeHEpaTopa
HIEPEMEHHOTO TOKa, JTMHUHN JIEKTporepenad

Mexanuueckue BOJIHBI, YCJIOBU
pacnpoctpanenus. [lepuon. Cxopocth
pacnpocTpaHeHus U JJIUHA BOJHBI.
HonepeqHLIe " MPOAOJIbHBIC BOJHBIL.
Hurepdhepentius u qudpakmus
MEXaHUYECKUX BOJH.

3ByK. CkopocTh 3ByKa. [ pOMKOCTbH 3BYKA.
Bricora Tona. TemOp 3Byka

3H€KTpOMaFHI/ITHBIC BOJIHBI. Y CIIOBHUS
N3JIYUCHUA DJICKTPOMArHMTHBIX BOJIH.
Bzanmnuas OpHUCHTald BCKTOPOB
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MO,
MarHUTHOM MHIYKIIMH, CKOPOCTH B
3JIEKTPOMArHUTHOM BoHE. CBoMCTBA
JNIEKTPOMArHUTHBIX BOJIH: OTPaKeHUE,
MpeIoMIICHHUE, ONsApU3aLus, TupaKIus,
uHtepdepenus. CKopocTb
OJICKTPOMArHUTHBIX BOJIH. IMxana
OJICKTPOMArdHMuTHBIX BOJIH

[IpuHOKIIBI paIUOCBSA3U U TEIEBUICHMUS.
PazButue cpencts cBsAsu. Pagnonokanus.
DNEeKTpOMarHuTHOE 3arpsi3HEHNE
OKpyKaroleu cpeabl. TexHuueckue
YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHUE:
MY3bIKAJIbHBIE UHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U
MEIULMHE, pajiap, paIuONPUEMHHUK,

bubmunorexa LIOK
https://m.edsoo.ru/ffOcca54

bubmunorexa LIOK
https://m.edsoo.ru/ffOcccOc

but6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
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TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieys.

bubmuoreka [JOK
25 O606menne no Teme «Konebanus U BOTHBDY https://m.edsoo.ru/f0cc6T8
I'eomerpuueckas onrtuka. [Ipsmonuneiinoe
pacnpocTpaHeHHUE CBETa B OHOPOIHON
26 cpene. ToueuHblil HICTOYHUK cBeTa. JIyd bu6mmoreka [{JOK
ceera. OTpaxkeHue cBeTa. 3aKOHbI https://m.edsoo.ru/ff0cd350
oTpaxkeHus ceeta. [loctpoenue
M300pakeHUI B MIIOCKOM 3epKaje
[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHHS
cBeTa. AOCOIIOTHBIN MTOKa3aTelb
27 npenomienus. [lonHoe BHyTpeHHEE bubmmorexa [IOK
. https://m.edsoo.ru/ffOcd7f6
otpaxkenue. [IpenenbHbIN yroi HOJTHOTO
BHYTPCHHCT'O OTPAKCHUA
98 JlaboparopHast pabota «3mepeHue bubnmoreka [JOK
MOKa3aTesis MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
29 Kontponbras pabdoTa 3a | momyroaue bubmmorexa [JOK
https://m.edsoo.ru/ffOcd4e0
Coluparorue 1 paccenBaroue JUH3bI.
Tonkas nuH3a. DOKyCHOE pacCTOSTHUE U
ONTUYECKAs CHUJIa TOHKOW JIMH3bI. JIMH3BIL.
30 [TocTpoenne n3o0paxeHUM B JTMH3E. bubmmorexa [JOK
. https://m.edsoo.ru/ff0cddle
®dopmyna TOHKOH JTMH3EL. Y BeTUYCHUE,
naBaemMoe JuH30M. [Ipenensl mpuMeHUMOCTH
r€OMETPUYECKON ONTUKH.
31 JlaboparopHas padota «ccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
39 JHucnepcus ceeta. CIIOXKHBIN cocTaB 6e10ro

ceera. [{Ber. JlabopaTopHas pabota
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«Habmonenne nucrepcun cBeTay

BonnoBas ontuka. MHTEpdepeHius creTa.
KorepenTHble UCTOUHUKHU. Y CIIOBHS
HAOJI0/ICHUS] MAKCUMYMOB 1 MUHIMYMOB B
nHTEepEPEHITMOHHON KapTHUHE OT ABYX
cuH(}A3HBIX KOTEPEHTHBIX UCTOUHUKOB.
Hudpakuus ceeta. JudpaxinmonHas
pemérka. YcioBue HaOIIOeHHS TIIaBHBIX
MaKCHMYMOB IIpH MaJICHUU
MOHOXPOMAaTHYECKOr0 CBETa Ha
TUQPPAKITUOHHYIO PEIIETKY.
[Tonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcf02e

35

36

37

38

OnTuueckue mpuOOpsI U yCTPOICTBa U
yCIIOBHS UX 0€30I1aCHOr0 MPUMEHEHUS: OUKH,
nyna, (hoToanmnapar, IpOeKIIMOHHbII
anmapar, MUKPOCKOII, T€JIECKOI, BOJIOKOHHAs
OIITHKA, TU(PAKINOHHAS PELIETKA,
HOJISIPOU T

['panuLibl TPUMEHMMOCTHU KJIACCUYECKOMN
MexaHukd. [locTynatel cienuanbHOM TEOpUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh MOJYJIS
CKOPOCTHU CBETa B BaKyyMe, IPUHIIUIT
OTHOCUTEILHOCTH DUHIIITEHHA.
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
3amenJIeHne BpEMEHH U COKpAIEHUE JJIUHBI
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON

yacTullbl. CBS3b MacChl C SHEPTUEH U
HMITYJIbCOM PEIATUBUCTCKOMN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bubnuoreka [JOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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bu6mmoreka [JOK

39
CIIELIMAIBHOM TEOPUHU OTHOCUTEIBHOCTU» https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyna [1naHka cBsI3U SHEPTrUU
40 (oTOHA C ero 4acTOTOM. DHEPrHsl U UMITYJIbC Bubnmorexa LHOK
' P Y https://m.edsoo.ru/ffOcfel6
(dhortona
a1 OTtkpeiTHE U HccienoBanue Gporodddexra. bubnuotexa [JOK
OmnbiThl A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddexra. YpaBHeHHE
42 SﬁHmTegHa n(i;)lq:bomaq)(}l@)ema «Kpacnas Bubnmorexa LIOK
g FBP https://m.edsoo.ru/ff0d015e
rpaaumay Gorodddexra
43 Hasnenune ceera. Onbrtel [1. H. Jlebenena. bu6muoreka [JOK
XUMHYeCcKoe IeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCcTpoHCTBa U MPAKTUUYECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOJaTUUK Bubnmorexa LIOK
P ' ’ A ’ https://m.edsoo.ru/ff0d1784
coJlHeuHas OaTapesi, CBETOIUO/T
45 Pemenue 3agad mo teme « 3JIEMEHTBI bu6mmoreka [IOK
KBAHTOBOW ONTHUKW» https://m.edsoo.ru/ff0d0302
Mogenb aroma TomcoHna. OnbIThI
46 Pesepdopna o paccessHuO 0-4acTu Bubmmorexa [IOK
PPOpA P t https://m.edsoo.ru/ff0d091a
[lnaneTapnas MoJenb aToMa
bubmuoreka [JOK
47 [Toctynatel bopa
TYIATHL BOP https://m.edsoo.ru/ff0dOafa
Nznydenue u noroimenrue GOTOHOB IPU
48 repexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU bubmmorexa [JOK
Ha apyroil. Bunel ciekrpo. CriekTp https://m.edsoo.ru/ff0d0afa
YpOBHEH HEPrUU aTOMa BOAOPO/IA.
49 BoanoBsie cBoiicTBa yacTul,. BoHEI 11e bub6mmoreka [JOK


https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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bpoitna. KopnyckynsipHo-BOJTHOBOM
nyann3M. CIIOHTaHHOE U BBIHYKIEHHOE
u3iyyeHue. TeXHu4eckue ycTporucTBa u
MPaKTUYECKOE TPUMEHEHUE: CIIEKTPATIbHBII
aHanu3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBIN
KOMITBIOTED.

DKCIIEpPUMEHTBHI, JOKa3bIBAIOLINE CI0XKHOCTh
cTpoenus sipa. OTKpbITHE
panuoaktuBHOCTU. OnbITHl Pe3epdopaa no
OIIPEAEIIEHUIO COCTABA PAIMOAKTUBHOTO
U3ITy4YEHUS

CgoiicTBa anb(a-, 6eTa-, raMMa-u3ITy4eHusl.
BnusiHue paguoakTUBHOCTH Ha )KUBbIE
OpTraHU3MBbI

https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2
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OTkpbITHE TPOTOHA U HEMTpoHa. HykoHHas
Moenb snpa [eiizen6epra—LlBaHeHko.
3apsan saapa. MaccoBoe umuciio sapa.
W3oTonsl. Anbda-pacnaj. DIeKTPOHHBIN 1
NO3UTPOHHBIN OeTa-pacnan. ['amma-

U3JIy4eHue. 3aKOH paJoaKTUBHOIO pacnana.

OHeprus CBA3M HyKJIOHOB B siape. SInepHble
cuibl. Jledekt Maccrl siapa. SAnepHbie
peakuuu. [lenenue u cuntes sanaep. SAnepHsii
peakrop. TepMosiiepHbIl CHHTES.
[Ipobnembl, MepCreKTUBBI, IKOJTOTHUECKUE
ACMEKThI EPHOM SHEPTETUKU

DOnemeHTapHbIe YacTHIIB. OTKpPHITHE
MO3UTPOHA. METOIbI HAOIIOICHUS U
perucTpanru 3JICMCHTAPHBIX YaCTHUII.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmmnoreka LIOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
EnunctBO dusznueckoit KapTUHBI MHUpA.
TexHuueckue yCTpomcTBa U MPAKTUYECKOE
pUMEHEHUE: JO3UMETP, KaMepa Bunbcona,
SJICPHBINA PeaKkTop, aToMHasi bomoa.

Oransl pa3BuTus acTpoHoMuu. [IpuknagHoe
Y MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMHuH. Bun 3B€31HOTO Heoda.
Co3Besnus, spkue 3BE31b1, IIIAHETBI, UX
BuaUMOeE ABrxkeHue. CoHeuHas cucteMa

Counite. CoHeuHast akTUBHOCTE. MIcTOUYHUK
sHeprun CoJiHLA U 3BE3]

57
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3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
JnarpaMmma «crnekTpagbHbIA KI1acc —
CBETUMOCTDY. 3BE3ILI ITIaBHOU
MOCJIEA0BATEIbHOCTH. BHyTpeHHEe cTpoeHue
3BE31. 3aBUCUMOCTD «Macca — CBETHMOCTb
JIJI 3BE€3]1 TJIaBHOM IMOCJIEI0BAaTEIbHOCTH.
CoBpeMeHHbIE MTPEACTABICHUS O
MPOUCXOXKIeHUH U 3BoonnK CoJHIA U
3B€E31. DTaIbl )KU3HHU 3BE3I.

Mnineunsiii [1yTe — Hama ["anaktuka.
Ilonoxenue n aBmwxenre CoaHIA B
T'amakTtuke. TUIIBI TaJaKTHK.
Pannoranaktuku u kBazapbel.UEpHbIE NBIPHI B
AIpax TATAKTUK

Bcenennas.Pacuimpenne Beenennoil. 3akoH

Xab0ma. Pazberanue rajgakTuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinyuyeHue.



Meraranaktuka

60 Hepemenusie mpo0ieMbl aCTPOHOMUH 1

61 Nrorosas koHTposibHAs paboTa 3a y4eOHbIi 1
rof
Ponb pusuku u actpoHoMuu B

62 9KOHOMHYECKOM, TEXHOJIOTHISCKOM, 1
coLMaJIbHON U 3TUYECKOM chepax
NesITeIbHOCTH YeJI0BEKa

63 Ponb 1 MecTo pu3HMKM M aCTPOHOMUM B 1
COBPEMEHHOM Hay4yHOH KapTUHE MHUpa

64 Ponb ¢puznueckoii Teopun B GopMUpOBaHUN 1
npeACTaBICHUN 0 GU3NIECKON KapTHHE MUpPa
MecTto (u3nueckoit KapTUHBI MHpa B 00IIEM

65 PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
IIPEICTaBICHUN O IPUPOAE

66 Pemenue 3ama4 mo remam kypea ¢puzuku 11 1
KJlacca

67 Pemenue 3ama4 nmo remam kypea ¢pusuku 11 1
KJjlacca

68 Pemenue 3amau mo remam xkypca pusuku 11 1
KJj1acca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

®dusuka. 10 knacc: yueOHuK: 6a30BbIN U yriyoseHHbi ypoBHU/A.B. ['paues, B.A.
[Toroxe, A.M. Caneuxuii u ap.-7-e 3., crepeo-tui.- M.:Ilpocsemenue, 2021
®wusuka.l1 knacc: yueOHuK: 0a30BbIi U yrayoneHHblil ypoBHu/A.B. ['paues,

B.A. Iloroxes, A.M. Caneukuit u zip.-7-¢ usa., crepeo-tuil.- M.:IIpocselienue,

2021

METOAUYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

https:/fipi.ru/

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/

https://uchi.ru/teachers/

https://resh.edu.ru/

https://lesson.edu.ru/

https://fipi.ru/






		2023-10-30T11:23:32+0300
	Рябцева Юлия Александровна




