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IHHOACHUTEJBHAA 3AIINCKA

PabGouast mporpamma mo ydebHOoMy mpenmery «Du3nkay Ha YPOBHE CPEIHETO
oOmero oOpazoBanus (0a30BbI ypOBEHb HM3y4Y€HHUs MPEJAMETA) COCTABJICHA Ha
OCHOBE:

* [Ipukaza Muno6pnayku Poccun ot 17 mast 2012 r. Ne 413 «O6 yTBepkACHUH
denepanbHOrO0 TrOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApPTa CPEIHETrO
obmero odpaszoBanus» (3apeructpuposan 07. 06. 2012 r. N 24480);

* [Ipukaza MunuctepctBa npocsenieHust Poccuiickoit @enepanuu ot 12.08.2022
Ne 732 «O BHeceHMM WU3MEHEHMH B (QenepanbHBIl TrOCYIapCTBEHHBIN
oOpa3oBaTebHbIM CTaHAAPT CpeAHEro oOIiero oO0pa3oBaHUs, YTBEPXKICHHbIN
npukazoM MuHHCTEpCTBAa 00pa3zoBaHus U Hayku Poccuiickoii denepanuu ot 17
Mmas 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne 70034);

* [Ipuka3za MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 18.05.2023

Ne 371 «O06 yTBepxkaeHuu peaepaibHOi 00pa30BaTEeILHON IPOrpaMMbl CPETHETO
ob1ero oopazoBanus» (3apeructpupoBan 12.07.2023 Ne 74228);
* TpeGoBaHul K pe3yabTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHON MPOrpamMmbl
cpeaHero oomiero oopazoBanus, npesacrabieHHbIx B DI'OC COO;
Conepxxanue IIporpamMmmMbl HampaBiaeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYUYHOM
KapTuHbl Mupa yvamuxcs 10—11 knaccoB npu oOydyeHun ux Qusnke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-AESATENIbHOCTHOrO moaxoda. B mporpamme
ONPEIENSIIOTCS OCHOBHBIE LEIU M3YYeHUs (PU3UKH HA YpPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (PM3HKH: JINYHOCTHBIE,
MeTarnpeIMeTHbIe, TpeAMEeTHBIC (Ha 6a30BOM ypoBHE). [IporpaMmma yctaHaBIuBaeT
pacrpejieneHre yueOHOro MaTepuaia o rojgaM ooydeHus (mo Kiaccam).

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «®U3UKA»

®du3nka Kak Hayka O HauOojee OOIIMX 3aKOHAaX MPHUPOJIbI, BHICTyNas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xaroniemM Mupe. IIKoabHBIN Kypc QU3HKU — CHCTEMOOOPa3yOIINIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (GU3UYECKUE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHUN, HW3y4aeMbIX XUMHUEH, OHMOJIOTHEH,
bu3udeckoir reorpadueii M acTpoHOMHel. lcmoap3oBaHME M AaKTHBHOE
npuMeHeHHe (U3WYECKUX 3HAHWUW  OMpenesieT XapakTep W pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHHA B chepe YHEPTETUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCAa,
MOJIyYEHUs HOBBIX MaT€pUaJIOB C 3aJaHHBIMU CBOWCTBaAMHU U Jpyrux. N3yueHwue
(Gbu3MKY BHOCUT OCHOBHOM BKJIAJl B JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTHUHBI
mupa oOydarommxcs, B (GOpMUpPOBaHHE YMEHHN MPUMEHSITh HAYYHBIA METOJ]
TTO3HAHMS TIPU BHITTOJTHEHUH UMM YYCOHBIX HCCIICIOBAHUH.

B ocHOBY Kypca ¢pusuku A1 ypOBHS CpeaHETr0 0011ero 00pa3oBaHUs IMOJIOKCH
P UJIeH, KOTOPBIE MOXKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 TOCTPOCHUS,
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Hpest umenocTHocTH. B COOTBETCTBHMM € HEW KypC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3MKHU, BKIIOYAET KaK
BOMIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKH.

HNnes renepasm3ammu. B cooTBeTCTBUU ¢ HeW Marepuan Kypca (pusuku
o0beIMHEH BOKPYr (QU3MYeCKUX Teopuil. Bemymum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEUIECTBE U
noJie.

HNnes rymanurapusanmu. E€ peanuzanus NOpeanojara€T HCIOJIb30BaHHE
I'YMaHUTAPHOTO TOTEHIMANa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU MPOoOJIeMaMH.

Nnes npuxkaagHoii HanpaBjeHHoctd. Kypc Qusuku npenmnonaraer
3HAKOMCTBO C IIMPOKHUM KPYTrOM TE€XHUYECKHX U TEXHOJIOTUYECKUX MPHUIOKEHUU
V3YYEHHBIX TEOPUN U 3aKOHOB.

HNpes 3Ko0rM3anmMu peanu3yeTcs MOCPEICTBOM BBEICHHUS DJIEMEHTOB
colepKaHUs, TOCBAIIEHHBIX JKOJOTMYECKUM TNpoliemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PAa3BUTUEM TEXHHUKH M TEXHOJOTUW, a Takke OOCYXKICHHS
npo0JieM palMoOHAIBHOTO NPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEeMEHTaMH Kypca (U3UMKA Ha YpOBHE CpEJHEro OOILero
oOpa3zoBaHus SBIAIOTCS (U3MUecKkue Teopuu ((popMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOpUHU, POJIU (YHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUSX O PUPOJIE, TPAHUIAX IPUMEHUMOCTH
TEOPUH, JJI1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOLECCOB).

CHCTEMHO-AESTENIbHOCTHBIN MOJIX0J B Kypce (DM3HKU peanu3yeTcs Mpexie
BCEro 3a CYET OpraHU3alldH HKCIEPUMEHTAIBHOU AESITEIBHOCTH O0YyYaroluXcsl.
Ji1st 6a30BOT0O YpOBHS Kypca (PU3UKH — 3TO HCIOJb30BAHUE CUCTEMbI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JTJAOOPATOPHBIX padOT, KOTOPBIE B TPOrpamMme
no ¢u3nke OOBEAMHEHBI B OOLIUI CIHMCOK YYEHHUYECKUX MPAKTHUYECKHX padoT.
Broigenenue B yKa3aHHOM IepedHe J1abOpaTOPHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISAETCS yYaCTHUKaMU 00pa30BaTEIBHOTO IMpoliecca
UCXOJI1 M3 OCOOCHHOCTEW IJIAHUPOBAHUS W OCHaIleHus kKabuHeTta ¢Gusuku. [Ipu
3TOM o0O€eclneunBaeTcs OBIAJACHUE OOYYarOIMMUCA YMEHUSMU MPOBOAUTH
KOCBECHHBIE HM3MEPEHUS, HCCIEOBAHUS 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH H
IIOCTAHOBKY OITBITOB MO MPOBEPKE MPEIOKEHHBIX THUITOTES.

bosibioe BHMMaHKE yAEISIETCS PEMIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM [11s1 pacUETHBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 334U C SIBHO 3aJJaHHOU
¢buznueckold MOJENbI0, TO3BOJISIIONINE TPUMEHSITh W3YYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTU KaK M3 OJHOrO pasfeia Kypca, TaKk U HMHTETPUPYs 3HAHUS U3
pa3HbIX pa3neisioB. [[J11 KaueCTBEHHBIX 3aJa4 IPUOPUTETOM SIBIIKOTCS 3aJaHUs Ha
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OOBsICHEHHE MpOTEKaHUsi (U3NYECKUX SBJICHUM W TMPOIECCOB B OKpYXKaIOLIEH
KU3HH, TpeOyronue BbIOOpa (U3HUECKOW MOAENW JIi CUTyallMd MPaKTUKO-
OpUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuun ¢ TpedboBanusimu @I'OC COO k MaTepuaabHO-TEXHUYECKOMY
obecrieueHnt0 y4yeOHOro mpoiiecca 0a30BbId YPOBEHb Kypca (DM3HKKM Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUs JOJKEH M3y4aThbCAd B YCIOBHUSIX MPEAMETHOTO
KaOuHeTa (U3MKA WM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOro 1uKiIa. B xabuHete Ppu3uku AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyAOBaHHME JJisi BBITIOJHEHUS YKA3aHHBIX B Iporpamme Io
bu3MKe YUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PY/I0BaHUE.
JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
NPUHIMIIOM MHHHMAJIBHOW JIOCTATOYHOCTH M  OOECTeYrMBaeT IOCTAHOBKY
NEPEYNCIICHHBIX B TporpamMmMe 1Mo (U3HWKE KIIIOYEBBIX JEMOHCTPALANA IS
UCCJIEIOBAHUS  M3Y4YaeMbIX SIBICHMH H  MPOILIECCOB, OMIMUPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.
JlabopaTtopHOoe 00OpyJOBaHUE JUIsI YYEHHUECKHUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BHUJIE TEMAaTHUYECKHX KOMIIJIEKTOB M OOECIeUnBaeTCs B pacyére
OTHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHueckue KOMIUICKTHI
71a00paTOpHOTrO OO0OPYIOBAHMS JOMKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX J1aOOpATOPUI.
OCHOBHBIMH LeJIMH M3y4yeHMst Gu3MKM B o0meM o0pa3oBaHUM
SIBJISIIOTCS S
e (opMupoBaHME WHTEpeca M CTPEMJICHHsS OOYYarOIIMXCS K HAYIHOMY
M3YYCHUIO TPUPOIBI, PA3BUTHC WX HMHTEIJICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTE;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (hopMHpOBaHNME HAYYHOT'O MUPOBO33PEHHS KaK pe3yabTaTa U3yU4eHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (QopmupoBanue yMeHUW OOBSCHATH SBJICHHUS C HCIHOJb30BAaHUEM

du3nuecKrX 3HAHUI ¥ HAYIHBIX JOKA3aTEIhCTB;

e (opmupoBaHue NpeACTaBICHUN O poiid (PUBUKHU HIJIST PA3BUTHS JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTimkeHune 3THX 1eneld oOecreunBaeTcs pEIIeHHeM CIEAYIOIUX 33734y B
nporuecce U3y4eHus Kypca pU3uKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus:

e MpUOOpPETEHUE CUCTEMBI 3HAHUI 00 OOIINX (PU3HUECKIX 3aKOHOMEPHOCTSX,

3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKy, MOJICKYISIpHYIO (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKH;
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e (QopmupoBaHue yMEHUW TPUMEHATh TEOPETUUYECKUE 3HAHWS  JUIS
oObsicHeHUsI (PU3WYECKUX SBJICHUNW B MpPUPOAEC W I TPUHATUA
IIPAKTUYECKUX PELICHUU B IIOBCEIHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB PEIICHUS Pa3JIMYHBIX 3a/ad C SIBHO 3aJaHHOU
duznueckor MOJENbl0, 3aJady, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3faHue (pU3NUECKOr MOJIeNH, aJIeKBATHON yCIIOBUSM 3a/1a4u;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIMUIIOB JCUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJIAJICHHE METOJIAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS U IPOBEICHUS
(Gu3MUecKNX HKCIEPUMEHTOB, aHAJIU3a M HHTEpIpeTaluul UHPOpMalUu,
ONpENEIICHNS JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

e CO3JaHUE YCJIOBHUH JUISl Pa3BUTUS YMEHHUI ITPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKON AEATEIBHOCTH.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha wu3ydenme ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoautcs 136 gacos: B 10 kiacce — 68 gacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpenMera «®DusnMka» Ha YPOBHE CpeIHEro oOIIero
obOpazoBanus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JTOCTHUKEHUE CIETYIOITUX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE PE3YNIBTaThl OCBOCHUS y4eOHOTO TpenMeTa «Dru3uKay TOKHBI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOY4YaroOlUXCA PYKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHMCHTAIlMi, TIO3WTUBHBIX BHYTPEHHHX  yOEXKJICHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOIO OOIIECTBa, PaCIIUPEHHE >KU3HEHHOIO
OIBITA U ONbITA JACATCIBHOCTH B MPOIECCE peaan3alid OCHOBHBIX HAINPABJICHUMN
BOCTIIUTATEIbHOMN JESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTD IPAXKTAHCKOM MO3UIIMK 00YyYaIOIMIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOI0 OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIIEYEIOBCYSCKMX T'yMAaHUCTUUYECKUX M
JIEMOKPATUYECKUX LIEHHOCTEM;
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TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpECax I'PaXIaHCKOTO
o011ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3alliy;

YMEHHUE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH POCCUICKOM Ipask1IaHCKON MIEHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUIM
POCCUICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHbBIE pELICHUS,
OpUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B
JeSTENbHOCTH YUYEHOTO;

OCO3HaHME JINYHOTO BKJIaJ]a B IOCTPOCHUE YCTOMYMBOrO Oy IyILIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKJIIOYAsi SCTETUKY HAy4YHOIO TBOPYECTBA,
npucyuiero (pu3n4ecKoi HayKe;

5) Tpy10BOro BOCIUTAHMS

UHTEPEC K pa3NMuHbIM cdepam NpodecCHOHATbHON NEATETbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3HKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peanru30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(U3HKY HA TPOTSKEHUU BCEU KU3HH;

6) IK0JIOrM4€eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYphl, OCO3HAaHHE TIJI00aIbHOTO
XapakTepa SKOJOTUIECKUX TTPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIECTBHUI B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HaHUSA LIEJIEW YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;

pacUIMpEeHHE OMbITa JAEATEIbHOCTH 3KOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMCIOIIUXCS 3HAHUH 110 (U3HUKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKU;

OCO3HaHUE LIEHHOCTM HAYYHOW JESITEIIBHOCTH, TOTOBHOCTH B IPOLECCE
U3yueHusl GPU3NKU OCYIIECTBISATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTh
WHJUMBHUIYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI
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Ilo3HaBaTe/bHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUSA
ba3oBble Jlornyeckue JefcTBus:

CaMOCTOSITENILHO  (DOpMyNIHpOBaTh M aKTyaJM3UpOBaTh  MpoOieMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpEeAENATh LENU JeATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKEHMUS;

BBISIBJISITH ~ 3aKOHOMEPHOCTH U NPOTHBOPEYUS B  paccMaTpUBAEMbIX
(u3nYEeCKUX SBICHUSX;

pa3palaThiBaTh IUIAH PEIIEHUs MPOOIEeMbl C YYETOM aHaIM3a UMEIOLIUXCA
MaTepuallbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B I€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUH JESITEIIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH pa0OTy B YCIOBUSX PEaIbHOTO, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOIEHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHHUE MPHU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBble uccienoBarenbckme 1eiCTBUSA:

BJIAJIETh HAyYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHITHSIMH M METOJaMHU
(bu3nueCcKOl HayKu;

BJIa/IETh HABbIKAMHU YUEOHO-HUCCIEAOBATEIbCKON U MPOEKTHOM J1€ATEIbHOCTH
B 005acTH (DU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pElIeHUs 3a/ay (U3UYECKOro COJEepKaHUsl, TPUMEHEHHUIO pa3IMYHBIX
METOJIOB NTO3HAHUS;

BJIaJ€Th BUJIAMU JCSATEIBHOCTH MO TOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpPIpPETALUY, MPeoOpa3OBaHUID M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPHU CO3/IaHUN YY€OHBIX MPOEKTOB B 00JaCTH (DU3UKU;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajaavy,
BBIJIBUTaTh TUIIOTE3Y €€ PelIeHUs, HaXOAUTh apTYMEHTHI IS J0Ka3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a7aBaTh MMapaMETPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBaTh IIOJIYYEHHbIE B XOJE PpEIICHHs 3aJadd pe3yJIbTathl,
KPUTHYECKU OLICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYJIHUPOBATh COOCTBEHHBIE 3aladdl B 00pa3oBaTEIbHOMN
JeSITeNbHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3UKY;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb TEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTHUUECKYI0 00JIacTh
KU3HEIEATEIbHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIEH, IPEAIAraTh OPUTHHAIbHBIE TOJXOAbI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.
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PabGora ¢ nnpopmanmeii:

BJIAJICTh HaBBIKAMHU TOJyYeHUs WHGOPMAIUK (PU3HUECKOTO COACPKAHHS U3
HUCTOYHUKOB pAa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBIATh ITOMCK, aHAIU3,
CHUCTEMATH3allMI0 M HMHTEPNPETANNI0 WH(POPMAIIMU Pa3IUYHBIX BUIOB M (popMm
peACTaBICHNUS,

OIICHUBATh JOCTOBEPHOCTh MH(POPMAIINH;

UCIIOJIB30BaTh  CpEJCTBA  HWH(MOPMAIMOHHBIX M  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHH3aIlMOHHBIX
3aJ1a4 ¢ COOJTFOICHUEM TPeOOBaHMI 3PTrOHOMHKH, TEXHUKHA 0€301IaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX W ATHYCCKUX HOPM, HOPM HH(POpPMAIMOHHOM
0€e30IMacHOCTH;

co37aBaTh TEKCThl (PU3NUYECKOTO COJACPKAHUS B PaA3IUYHBIX (opMarax C
y4€TOM Ha3Ha4YCHHsI HH(OOPMAIIUHU U IIEJICBOU ayTUTOPUH, BBIOUPAs ONTHMAIbHYIO
(dbopMy TpeICTaBICHUS W BU3yaJIH3aI1H.

KoMMyHUKATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSI:

OCYIIECTBIIAThH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOMU JEATEIHHOCTH;

pacrio3HaBaTh TPEANOCHUIKH  KOH(PJIUKTHBIX CHTyallMd H  CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONH M WHIWBUIYATbHON
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBHUA C Y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)KJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh [€JTM  COBMECTHOH  JESATCIBHOCTH, OpPTaHHW30BBIBATH W
KOOPAMHUPOBATH JIEHCTBUS TO €€ IOCTHIKCHHIO: COCTaBJSITh IUIAH JCHCTBUH,
paclpenenaTh poid ¢ y4ETOM MHEHHUW YYaCTHHKOB, OOCYXJaTh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KAXKJIOTO YIaCTHUKA KOMaH/ bl B OOIINH
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIC TPOCKTHI, OICHUBATh HACH C TMO3UIMM HOBH3HBI,
OpPUTHHAILHOCTH, TIPAKTUYECKON 3HAUNMOCTH;

OCYIICCTBJIATh IMO3UTUBHOE CTPATETHYECKOE IIOBEJCHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIIATh TBOPYESCTBO U BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranuszanus:

LIOKYMEHT MOAMWCAH SNEKTPOHHOW MOAMWCHIO

MYHULUMNAJIbHOE OBLLEOBPA3OBATEJIbHOE BHOA)XETHOE 11.10.23 13:49 (MSK) Ceptudukat FO037643049F54ACB26EOE35D5D7D74D1
YYPEXXAEHUE CPEQHSAS OBLLEEOBPA3SOBATEJIbHASA LUKOJIA
C.BAPbBINAEBO, peaHeB PomaH BacunbeBny, npekTop




CaMOCTOATEILHO OCYIIECTBIISATh MO3HABATEIBHYIO NEATEILHOCTh B 00JIacTu
GuU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYTUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJIATh IJIAH PEIICHHUsS PAcUE€THBIX M Ka4eCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEATOITCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacIimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

JeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHUpOBaTh ero, Oparb Ha cebs
OTBETCTBEHHOCTH 32 PEIIICHNUE;

OIICHUBAThH MTPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaThL (POPMUPOBAHUIO M TIPOSBICHUIO J3PYAUIUA B O00JACTH
(U3HKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATbHBIN HHTEJIJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHUBBHI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIQJCTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX IIPOIECCOB, WX pE3YyJIbTaTOB M
OCHOBAHHUI;

WCIIOJIB30BaTh MPUEMBI PEQIICKCUU TSI OTICHKH CHUTYyaIlMH, BEIOOpa BEPHOTO
pEIICHMUS;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHUKEHUIO;

NpUHUMATh MOTHBBI W apTyMEHTBl APYTHMX TPH aHAIW3E pPe3yIbTaTOB
NeSTEIBHOCTH;

PUHUMATH ce0sl, TOHUMAast CBOM HEJOCTATKH U JOCTOMHCTBA,;

NpUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPH aHAIW3Ee pPe3yIbTaToOB
NeSTEHHOCTH;

PU3HABATH CBOE MPABO ¥ MPABO APYTHUX HA OMIMOKH.

B mporiecce mocTrmkeHus TMYHOCTHBIX PE3YILTATOB OCBOSHUS ITPOTPAMMBI T10
busuke s ypoBHA cpedaHero oOmiero oOpa3oBaHHS Y  OOyYaromuxcs
COBEPIIICHCTBYETCS AIMOITMOHAILHBIN WHTEJUICKT, TIPEAMOIar AFOTIIHIA
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUSs, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW YMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ceOe€;

CaMOpETyJIUPOBaHMs, BKIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aManTHUPOBATHCS K
AMOIIMOHAILHBIM U3MEHEHHSM U MPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;

LIOKYMEHT MOAMWCAH SNEKTPOHHOW MOAMWCHIO

MYHULUMNAJIbHOE OBLLEOBPA3OBATEJIbHOE BHOA)XETHOE 11.10.23 13:49 (MSK) Ceptudukat FO037643049F54ACB26EOE35D5D7D74D1
YYPEXXAEHUE CPEQHSAS OBLLEEOBPA3SOBATEJIbHASA LUKOJIA
C.BAPbBINAEBO, peaHeB PomaH BacunbeBny, npekTop




BHYTPEHHENW MOTHBAIMU, BKIIOYAIOMIEH CTPEMIICHUE K JIOCTUKECHUIO LIEIU U
yCIIEXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE ICHCTBOBAaTh MCXOJs W3 CBOHUX
BO3MOXXHOCTEH;

SMIIATHH, BKIIOYAIOIIECH CIIOCOOHOCTh ITOHMMATh SYMOIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro TMpHU OCYIIECTBICHUU OOIIECHHs, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEIKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMHU JIIOJIbMH, 3200 TUThCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiry o0yuyenus B 10 ki1acce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4yHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B PAKTUYECKON IEATEIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHalibHasl TOUKa, MHEpIUaIbHasl CUCTeMa OTCU€ra, adCOIIOTHO TBEPAOE TEO,
UJICAJIbHBIN Ta3, MOJICJIA CTPOEHUS Ta30B, KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IpU PEIIeHUH PU3NYECKUX 3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOLECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHWUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPHM CTPOCHMS BEIIECTBA U
ANEKTPOAVMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHHUE,
CBOOOJHOE NAJECHUE TEJ, JBUKEHUE MO OKPYNKHOCTH, MHEPLMS, B3aUMOICUCTBHUE
ten, auddy3usi, 6pOyHOBCKOE ABHKEHUE, CTPOCHHE KUAKOCTEH M TBEPABIX Te,
U3MEHEeHne Oo0bEMa Tell MPU HarpeBaHUU (OXJIAXKJICHHWH), TEIJIOBOE pPaBHOBECHE,
UCIIapEeHHe, KOHJICHCAIUs, IUIABJIICHUE, KPUCTAJIU3AlUsl, KUIICHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJIECHUs ra3a IPU €ro HarpeBaHWHU B 3aKPBITOM COCYIE,
CBA3b MEXIYy IapaMeTpaMH COCTOSIHMA Ta3a B M30MpOLEeccax, JJICKTPU3aLMs Tedl,
B3aNMOJICHCTBUE 3aPAJI0B;

OMHCHIBATh MEXAHMYECKOE JIBIKCHUE, WCIONb3Ys (DU3MYECKUE BEITUYMHBI:
KOOpAMHATa, IMYTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC TE€Ja, KUHETUYECKasi SHEprusi, MOTEHIUAJIbHAS SHEPrus, MEXaHH4ecKas
pabora, MexXxaHW4YecKas MOIIHOCTh; TPH ONUCAHWW TPABWIBHO TPAKTOBATH
(bu3MUecKrii CMBICT HUCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYCHHS U €IUHMUIIBI,
HAXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO (DPM3UYECKYIO BEIIUYUHY C JAPYTHMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3YsT (M3MYECKUE BENWYMHBI: JaBICHHE Tas3a, TeMIepaTrypa, CpemHss
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KUHETUYECKAsl SHEPTHs] XaOTUYECKOTO JBUKEHHUS MOJIEKYJ, CPEAHEKBAIpaTHIHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KOA(G(UIIMEHT TIOJIE3HOTO JICWCTBUSI TEIIOBOTO JIBUTaTelsl; TPH ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHH CMBICT HCHOJIB3YEMBIX BEIUYHH, UX
0003HAaUeHUs W EJAWHMIIBI, HAXOJIUTh (HOPMYJBI, CBS3BIBAIOIIME JAHHYIO
(U3NIECKYIO BEIMYUHY C IPYTUMU BEITHUUHAM;

OIHMCHIBATh U3YUYEHHBIC YJICKTPUUECKHE CBOMCTBA BEIIECTBA M SJICKTPUICCKHE
SIBIICHUS (IIPOLIECCHI), UCIIONIB3YSl (PU3NUCCKUE BEITUYHMHBI: JJICKTPUUCCKUN 3apsil,
AJIEKTPUIECKOE T0JIe, HANPSDKEHHOCTh IOJIS, MTOTEHIIMAN, PA3HOCTh MOTEHITHAIIOB,;
OpU ONHCAHWH TPABWJIBHO TPAKTOBAaTh (DU3WUECKUN CMBICT HCIOJIB3YEMBIX
BEIMYWH, MX OOO3HAYCHHS W EIAWHHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYCCKYIO BEIMUHUHY C IPYTHMHU BEIMYUHAMU;

aHAJIM3UPOBAaTh (PU3MUYECKHUE MPOIECCHI M SIBJICHUS, WCIIONB3YS (U3HUCCKHUEC
3aKOHBI M MPUHIIUIIEL: 3aKOH BcemMupHoro Tsarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpaHEHHsS MEXAaHMYCCKOW DHEPrUH, 3aKOH COXpPaHEHUsS WMIYJIbCa,
NPUHITMI CYMEPIIO3UIIUA CHJI, TPUHITUI PABHOMPABHUS WHEPIIHAIBHBIX CHCTEM
0TCcY€Ta, MOJEKYISIPHO-KHHETUYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEJAHECH KMHETHYECKOW SHEPTHH TEIUIOBOTO JABHKCHUS MOJICKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsnga, 3akoH KyloHa, Tpu HITOM pa3inuyaTh CIOBECHYIO
(bOpMyTHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKECHUE W yCIOBHUS (TpaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC TIPUHITUIIBI JCHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKHUX
YCTPOWCTB; pa3nuyaTh YCJIOBUS X OE30MAaCHOTO HCIOIH30BAHMS B MOBCEIHEBHOM
KU3HH,

BBITIOJTHATD JKCIIEPUMEHTHI TI0 HCCICIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOIIECCOB C HCIOJIB30BAaHUEM MPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmMynupoBath pobIemMy/3aaaqy U THIIOTE3Y YIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUsI, TPOBOIUTH OTBIT U (POPMYITUPOBATH
BBIBO/JIBI;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
9TOM BBIOMPATh ONTUMAIBHBIA CHOCOO M3MEPEHUS W HCIOIh30BaTh W3BECTHBIC
METO/Ibl OLCHKH MMOTPEIIHOCTEN U3MEPEHHN;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXJy  (PU3NUYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
buKkcHpoBaTH Pe3yabTATHI TIOJYUYEHHON 3aBUCUMOCTH (DPU3NYECKUX BEIIMYUH B BHJIC
TabNuUIl ¥ TpauKOB, AETATh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOmrofiaTh mpaBuia 0€30MacHOTO TpyAa MPHU MPOBEJACHUU HUCCIEIOBAHUN B
paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEeIOBATENbCKON M MPOEKTHOU
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JIESITEIBHOCTA C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPaTOPHOTO
000pyTIOBaHUS;

pemiath pacuéTHblEe 3aJaydl C SBHO 3aJlaHHOM (DU3MYECKOW MOJEINbIO,
UCTIOJIb3YsI (PM3UUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3UYECKYIO MOJIEIb, BBIACIATh (PU3NYECKHUE BETUYUHBI U (DOPMYIIBI,
HeoOXouMbIe ISl €€ peIlleHUs, TPOBOJUTh PAacu€Thl U OLIEHUBATh PEATbHOCTH
MOJIYYEHHOT'O 3HAYeHUs (PU3NUECKON BETUUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1aUl: BBICTPAaUBaTh JOTMUYECKU HENPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue sIBJICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHBIE HH(OPMAIIMOHHbIE
TEXHOJIOTUU JISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U MPEACTABICHUS
y4eOHOW U HAay4YHO-TIOMYJISAPHOW HWHQpOpMAIMU, TOJYYEHHONH U3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOIyYaeMyto HH(HOpMAIIHIO;

MPUBOUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS IO (PU3UKE B IOBCEHEBHOMN KU3HU JIJIs
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ OpudOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JJII COXPAHEHUS 370POBbSl U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TIpyNme C BHIMOJHEHUEM pPa3JIMUHBIX COIMAJIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYMIbI, pPaMOHAIBHO pacHpeneisaTh OO0S3aHHOCTH U
IJIJAHUPOBATh AECATEIIBHOCTh B HECTAHAAPTHBIX CHUTYAIUSX, aJICKBATHO OLICHUBAThH
BKJIQJI K&XKJOTO U3 YYAaCTHUKOB T'PYIIIILI B PEIIEHUE PACCMATPUBAEMOM TTPOOIEMBI.

K koniry o0yuenust B 11 kjacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEpaX POJb U MeCTO (U3UKH B (POPMUPOBAHHH
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUM, B MNPAKTHYECKOW JAESATEIIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
¢bu3nUecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCIECH:
TOYEYHBIN AJIEKTPUYECKUMN 3apsifl, JIyd CBETA, TOYECUYHBIA UCTOYHHUK CBETA, SJICPHAS
MOJIeTTh aTOMa, HYKJIOHHAs MOJIeJh aTOMHOTO Sifjpa TPH PEIIeHUH (HU3UIECKUX
3a/1ay4;

pacro3HaBath (U3MUYECKHE SBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DU3HUKHU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE AEHUCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJJEKTPOMArHUTHAsT WHAYKIUSA, JACHUCTBUE MArHUTHOTO TMOJA Ha
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IPOBOJIHUK C TOKOM W JBIDKYIIUHCS 3apsji, SJCKTPOMAarHUTHBbIC KOJecOaHHS WU
BOJIHBI, TMPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETa, OTpakKeHHUE, IPeIOMIICHHE,
uHTtepdepeHnus, audpakuus ¢ MOJsSpU3aIis CBEeTa, JUCIEPCHs  CBETa,
dboToanekTpuueckuii 3pdekT (Ppororddekrt), cBeTOBOE NaBlieHHE, BOSHUKHOBEHHE
JUHEWYaTOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAs W HMCKYCCTBEHHas

PadIHnOaAKTUBHOCTD,
OIIUCBIBATb U3YYCHHBLIC CBOMCTBA BCIICCTBA (BHGKTpI/ILICCKI/IG, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOANMOCTD Pa3JINYHBbIX cpezl) 141

AJICKTPOMArHUTHBIE SBJIEHUS (MPOIECCHI), HCMOJB3Yys (PU3MUYECKHUE BETUYHHBI:
AJIEKTPUYECKUN 3apsi, CWJIa TOKA, DJICKTPUUECKOE HAIMPSHKEHHUE, BJIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JICKTPOJBIDKYIAs CHJIa, paboTa TOKa,
WHIYKIHUST MarHUTHOTO Tojs, cuia Awmrepa, cuia JlopeHia, WHIYKTUBHOCTh
KATYyIIKWA, SHEPrus SJICKTPUUECKOTO W MArHUTHOIO TMOJIeM, MEPUOJ U YacToTa
KojieOaHuii B KojeOaTeIbHOM KOHType, 3apsAjl M CHJIa TOKa B IIpoliecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHWM, (OKYyCHOE pacCTOsSHHE U
ONTHYECKAasl CWUJIa JIMH3bI, MPU ONMHUCAHUHU TMPABUIBHO TPAKTOBATh (HU3UYECKUI
CMBICII HCIOJB3YyEeMbIX BEJIMYMH, MX OOO3HAUECHHS U €JAUHUIIBI, YKa3bIBaTh
(dbopMyIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3NUYECKYIO BEIMUMHY C IPYTUMU BETUUUHAMU,

OMUCHIBATh M3YyUYCHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHl, HCIOIb3YS
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrusi U UMNYJbC (HOTOHA, MEPUOJI TIOJIypacnaa, YHEPTUsl CBSI3U
ATOMHBIX SIZIEp, NPU OMUCAHWM TPABUIBHO TPAKTOBAaTh (PU3UUYECKUM CMBICIT
UCIIOIb3YEeMbIX BEJIWYWH, MX OO0O3HAYEHUS] U €IUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (U3UYECKYI0 BEJIWYMHY C JPYTMMH BEJIMYUHAMU,
BBIYUCIIATH 3HAaUCHUE (PU3NYECKOU BEJIMYHHBI,

aHaIM3UPOBaTh (PU3NYECKUE MPOILIECCHI U SIBICHUS, UCMOb3Ys (HU3NUYECKUE
3aKOHBI U MPUHIMIBE: 3aK0H OMa, 3aKOHBI MTOCIEA0BATENLHOTO U NapaJlIEIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOoH Jlxoyns—J/IeHla, 3aKOH BJIEKTPOMArHUTHOU
WHYKIHUH, 3aKOH TPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEeHHE ODWHIITEWHa s porodddexra,
3aKOH COXPAaHEHHUs JHEPTrUH, 3aKOH COXPAHEHUSI MMITYJIbCA, 3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHWs MAacCOBOr0O 4YMCia, NOCTyJaTel bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaja, MpU 3TOM Pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKCHHE U YCIOBHS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

ONpEJICISATh HAMPaBJICHUE BEKTOPA MHIYKIIMKM MAarHWUTHOTO IOJIS POBOIHUKA
C TOKOM, CHJIbl AMIiepa u cuiibl Jlopenia;

CTPOHWTh M OIHUCHIBATh HM300pAKECHHUE, CO37aBaCMOE IUIOCKHUM 3EpPKajoM,
TOHKOM JIUH30M;
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BBIMOJHATh JKCHEPUMEHTHl 110 HCCIIEIOBAaHUIO (PU3MUECKUX SIBICHUN U
IPOLECCOB C HCIHOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHH: MpU 3TOM
dbopmynurpoBath mpodIemMy/3aaauy U TUIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJI0KEHHOT0 000pYA0BaHNU s, IPOBOJUTH OIBIT U POPMYIUPOBATH
BBIBO/JIBI;

OCYUIIECTBIISTh MPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3UUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIeI0BATh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCUPOBATH PE3yJbTAThI
MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUJAE TaONMI] U Tpaduxos,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIIEIOBaHMS,

coOroaTh mpaBuia OE30MacHOTO Tpy/Ja MpHU MPOBEICHUHN WCCIICTOBAHUA B
paMKax y4eOHOrO »HKCIEPUMEHTa, Y4eOHO-HCCIIEeIOBATENbCKON M MPOEKTHOU
JESITENFHOCTH C WCIOJIb30BaHUEM H3MEPHUTEIbHBIX YCTPOWCTB M J1a00paTOpHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIENbIO,
UCTIONB3Ys (PM3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUSA 3a/1a4u
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHUE BEIUUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE Ui €€ pelleHus, MPOBOJAUTHh PAcu€Thl M OIIEHUBATH PEajJbHOCTh
MOJy4YEHHOTO 3HaYEHUS (PU3NYECKON BETUINHBI;

pelaTh KaueCTBEHHBIC 3aJaUi: BEICTPAUBATh JIOTUYECKH HEMPOTHBOPEUYHUBYIO
[ETIOYKY PACCY)KJIEHUH C OMOpOil Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznvecKue sIBJICHUS,

MCTIOJIB30BaTh MPH PEUICHUH YI€OHBIX 3a/1a4 COBpEMEHHBIC MH(POPMAIIMOHHBIE
TEXHOJIOTHH JUIA TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUN U TPEACTABICHUS
yu4eOHOH ¥ Hay4HO-TIOMYJISAPHOW HWHGPOpPMAIUHU, TOJYYEHHON U3 pa3IMYHBIX
UCTOYHHUKOB, KPUTUUECKH aHATTU3UPOBATh MOIydaeMyl0 HHPOPMAIIHUIO;

OOBSCHATh TIPUHIUIIBI JICHCTBUS MAIMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh YCIOBUS X 0O€30MaCHOTO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HH,

IPUBOIUTH MPUMEPHI BKJIaJla POCCUHUCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOUIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM KU3HU IS
oOecrieueHuss 0€30MaCHOCTH TMPU OOpalieHuu C TpUOOpaMH M TEXHUUYECKUMH
yCTPOWCTBAaMH, JUISl COXPAaHEHUs 3/10pOBbA U COOJIIOJICHUS HOPM SKOJIOTHYECKOIO
MTOBEJICHUSI B OKPYIKAIOIIEH CPEIE;
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paboTaTe B TpYIIE C BBHINOJHEHUEM PA3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYMIBI, PaAlMOHAIBHO paCHpeeNsaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENBHOCTh B HECTAHIAPTHBIX CUTYalUsAX, aJIEKBATHO OLICHUBATH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIHI B PEIICHHE PACCMAaTPUBAEMOM MPOOIIEMBI.
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COJEPKXAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTObI HAYYHOTI'0 O3HAHUA

dusnka — Hayka o mnpuponae. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
Mmupa. Posib 3xcriepuMeHTa v TEOPUHU B IPOLECCE TO3HAHUS TPUPOIbL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (GU3NYECKUX SIBIEHUN M TpoleccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHBI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W MUGPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, HUX IMPOEKIUU HAa OCHU CHUCTEMBI KOOpIUHAT.
CiioxxeHue nepemMenieHui U cI0)KeHUe CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NyTH U NEpPEeMEIICHUA
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

Kpuonuneitnoe nBukeHue. J[BuxeHne MaTepuaibHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM O MOJAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHASI CKOPOCTb.
[Tepuon u yactora obparieHus. L{leHTpocTpeMUuTEILHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIAOMETD,
JBU>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbBIE MIEpeaauH.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOnronenne nBukeHHs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JIBHMXKEHHUS C LEIBIO ONPEACIICHNUsS] MTHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIeHHOro ropu30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 114
MaTepUAIIBHOU TOUKU. TpeTnit 3akoH Hbr0TOHA 111 MaTteprualibHbIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuia Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (okos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokosd. KoadduumenT tpenusi.
Cuna conpOTUBIICHUS MPH IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE JBUKEHHE aOCOMOTHO TBEPIOTO Tea.

MOMEHT CHuJIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBud
paBHOBeCUS TBEPAOIO TEa.

TexHu4eckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: MOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MO IbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpaILlCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl U M3MEHEHHWE MMITYyJIbCa TeJla. 3aKOH COXPaHCHUS HMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOW SHEPTUM.

IToTennmanbpHast SHEPrusl. IToTeHnmanbpHas DHEPrus yIpyro
nedopmMupoBaHHOM NIPpYykUHBIL. [loTeHIIMaNbHAS SHEPTHUs Tejia BOJIU3U TOBEPXHOCTH
3emMin.

IToTeH1IMaTbHEIE n HETIOTEHIUAIbLHEIC CHUIBI. CBs3b paboThI
HETMOTEHIIMAIBbHBIX CHJI C KBMEHEHUEM MEXaHUYECKOU IHEPTUH CUCTEMBI TeJ. 3aKOH
COXpPaHECHUSI MEXaHUUYECKOUN YHEPTUH.

Ynpyrue v Heynpyrue CToJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PaKeET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIMANTBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCOMIOTHO HEYNMPYroro yjaapa C MOMOIIBI JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOTHI CHIBI ¢ M3MEHEHHEM MEXaHWYECKON SHEPTHUH
TeJa Ha IPUMEPE PACTSXKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHas pu3suka ¥ TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICUCTBUS YaCTUI[ BemecTBa. MoJenmu CTpOEHHUS Ta30B, XUIKOCTEU U
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEUIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.
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Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJICaIbHOTO ra3za. AOCONIIOTHas TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbI. Y paBHeHHe MeHaeneeBa—KnanenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpencTaBieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUSL MJACAIBLHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE WM3MEpPECHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK1y MapaMeTPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  KAECAJbHOrO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTH BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHeHnne mepBOro 3aKOHA TEPMOJMHAMHUKH K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpatuMocTh MPOIeccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nevictBus TermoBoit MammHbl. [luknm KapHo um ero ko3¢ @UIMEHT IMOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETHUKH.
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TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CTOPaHMsl, OBITOBON XOJOAUIBLHUK, KOHJIUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBHUIKM TOJl JIEWCTBUEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTpAIu).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnbIT 0 a1MabaTHOMY PACUIUPEHHIO BO3/1yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHjaeHcauus. Mcnapenue um xurnenue. AOGCOTIOTHAS U
OTHOCUTENbHAsl BIAXHOCTh BO3ayxa. HacklleHHbld map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctannuueckue u amopdHbie Tesna. AHU30TPONUs CBOMCTB
kpuctamioB. Kungkue kpuctamwibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpucTay3anus. Y aenapHas Tersora miaasieHus. Cyonumanus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
ICUXPOMETP, KATOPUMETP, TEXHOJIOIMU MOJYYEHHUsS] COBPEMEHHBIX MaTe€pHaloOB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenne HarpeBanust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTalIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padomol

N3mMepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKka
Tema 1. Inekmpocmamuxa
DJeKTpU3anus Tei. DIEKTPUUECKHM 3aps. J[Ba BUa SEKTPUUECKUX 3apsII0B.
[IpoBOAHMKM,  AUAIEKTPUKM W TNOJYNPOBOJHUKH. 3aKOH  COXpPAaHEHUS
ANEKTPUYECKOTO 3aps/ia.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToYedHBIN 2IEKTPUYECKUN 3apsia.
Onektpuueckoe mone. Hanpspk€HHOCTh  dnekTpuueckoro  modsd.  [IpuHnumn
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CYNEPIIO3ULIUN BJICKTPUUYECKUX MOJIEH. JIMHMK HanpsiKEHHOCTH 3JIEKTPUUYECKOTO
0JIA.

Pa6ora cun anekrpocrarndeckoro nosis. [loreniuman. Paznocts moTeHIINAOB.
[IpoBOHMKM W AUINEKTPUKH B DJIEKTPOCTATUUECKOM Ioje. JludnekTpuyeckas
POHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: BIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpPUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Hctounuku Toka. Cuna toka. [I0CTOSAHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 ydacTKa LETH.

DIEKTPUYECKOE CONPOTUBIEHUE. YJEIBbHOE CONPOTHBIECHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBIKYIIASA CHJIAa U BHYTPEHHEE COINPOTUBJIECHUWE HCTOYHUKA TOKA.
3akoH Oma J171s1 TOJTHOM (3aMKHYTOM) 35ieKTpryeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPJBIX  META/UIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEeKTpUYECKUM TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOAHUKH. CobcTBeHHas 51 IIPUMECHAS IIPOBOJMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOIIU3.

LIOKYMEHT MOAMWCAH SNEKTPOHHOW MOAMWCHIO

MYHULUMNAJIbHOE OBLLEOBPA3OBATEJIbHOE BHOA)XETHOE 11.10.23 13:49 (MSK) Ceptudukat FO037643049F54ACB26EOE35D5D7D74D1
YYPEXXAEHUE CPEQHSAS OBLLEEOBPA3SOBATEJIbHASA LUKOJIA
C.BAPbBINAEBO, peaHeB PomaH BacunbeBny, npekTop




DJIEKTpUUECKUM TOK B Trazax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETpP, pEOCTaT, HCTOYHUKH TOKA, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO/L,
TEPMUCTOPBI U (POTOPEIUCTOPHI, NOTYTIPOBOIHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX NPOBOJAHHMKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEUEHUs U MaTepuana.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMmoe wu3MepeHHe >IeKTpoABMKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoi pa3psia ¥ IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHUA: SIBJICHUE, HAy4HbId (PaKT, rumnoresa, (pu3MUecKas BEIWYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHEe CUCTEMBl ypaBHEHWH, JuWHEWHas (QyHKUHS,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHUCCKUE (DYHKITUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILIONEpENayH, TEIIOBOE PaBHOBECHUE),
JIEKTPUYECKUE SIBJIEHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U ra3oB,
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JIEKTPUYECKHE  CBOMCTBA  METAUIOB,  DJIEKTPOJMTUYECKAS]  JHUCCOIUAIINSA,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMIyJIbca B TEXHHKE (pakera, BOJAOMET W Jpyrue), ABUTATEIh BHYTPEHHETO
CrOpaHus, apoBas TypOWHa, OBITOBON XOJOIWIBHHUK, KOHTUITHOHEP, TEXHOJIOTHH
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTpOHArpeBaTeIIbHbIC IpUOOPBHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[TocTrossHHBIE MarHUTHL. B3anmMonencTBUE NOCTOSHHBIX MArHUTOB. MarHuTHoe
nose. Bexktop MaruuTHOM MHAYKUMH. [IpUHIUN Cynepno3UIMyU MarHUTHBIX ITOJICH.
JIuHnM MarHuTHOW WHAYKUMH. KapTuHa JMHWUKA MarHUTHOM MHIAYKUHAH IIOJS
MIOCTOSIHHBIX MarHUTOB.

MarautHOoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOI'O MOJIA JUIMHHOTO NIPSIMOIO NPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT OpcTena. BzanmoencTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SIBneHne DIIEKTPOMarHUTHOM WHAYKOIMH. [IOTOK BEKkTOpa MarHUTHOMN
UHAYKIUU. OJNEKTPOJBWKYIIASl CWIA HWHAYKUUHA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTh.  SIBJIEGHME CaMOMHAYKUWU. OJEKTPOJABIKYLIAs — cuia
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHbBIC
MarHuThbl, OJJIEKTPOMArHUThI, OJJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAaPHBIX
YaCTULl, UHIYKIMOHHAS I1EYb.
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Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

SIBiieHUE IEKTPOMArHUTHOW MHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBIXKYIIECH CUJIbI MHIYKIIUA OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUA NOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pa3znea 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
[Mapmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢dasza KojeOaHUM.
[IpyxvHHBIM MasTHUK. MaTemMaTHU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMH W
ANEKTPOMAarHUTHeIMH KoJieOanusimu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaromux KoneOaHUusX. BoIHyX/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

ITepemennbiii  Tok. CHHYCOMIANBbHBI TEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaaya U NOTPeOICHUE DIECKTPUUECKOM
SHEPrUM. IJKOJIOTUUECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTpodHEepruu. Kynbrypa
WCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUU AJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH

]\JQTPRHQTTI({P(‘T{TIﬁ Ma C[’T‘HT/TT(‘\
Coidiviazi i bdo)s
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Hab6mronenue 3aTyxaromux KoieOaHuu.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCHENOBATEIBHOM COEAUHEHHWH PE3UCTOPa, KATYLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

NccnenoBanue nepeMeHHOTO TOKA B LIETH U3 MOCJIEI0BATENBHO COSAMHEHHBIX
KOHJIEHCATOPa, KAaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbLEe 60JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W MPOJIOJIbHBIE BOJIHBI.
WNuTtepdepenius u audpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUSA M3JTYyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bekropos E, B, V B anekrpomaruutHoii BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpu3auus, JUPpaKkus,
unTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[Ilkayia 351€KTPOMarHUTHBIX BOJH. [I[ppuMeHeHHEe 3IIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnuoCBs3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBAsl JUArHOCTMKA B TEXHUKE W MEIUIMHE, pajap,
pamuonpuEMHUK, TEJIICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

HaGmronenne oTpakeHus M MPETOMIICHUSI MEXaHUYECKHUX BOJTH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTMTYIOW M
94acTOTOM KoJIeOaHUH.

LIOKYMEHT MOAMWCAH SNEKTPOHHOW MOAMWCHIO

MYHULUUMNAJIbHOE OBLLUEOBPA30BATEJ/IbHOE BHODKETHOE 11.10.23 13:49 (MSK) CepTudukat F037643049F54ACB26EOE35D5D7D74D1

YYPEXXAEHUE CPEQHSAS OBLLEEOBPA3SOBATEJIbHASA LUKOJIA
C.BAPbBINAEBO, peaHeB PomaH BacunbeBny, npekTop




HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJssspu3anys, nudpakius, nHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omxHOpoaHOU cpeae. JIyu cBera. ToyeUHbIM UICTOUYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MpeOMIICHHS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cseta. LIBerT.

Coluparomue u paccerBaroliye JUH3bl. ToHKas TuH3a. DOKYCHOE PACCTOSIHUE
U ONTHYECKasl cujia TOHKOHW juH3bL. [locTpoeHne n3o0pakeHuil B COOMpPAONTUX U
paccenBaroImMX JuH3ax. @opMyiia TOHKOM JIMH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUST MAaKCUMYMOB M MHHHUMYMOB B HMHTephEpEeHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuuoHHas pemérka. YCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM MaJCHUM MOHOXPOMATHYECKOIO CBeTa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBA U TMPAKTUUECKOE TMPUMEHEHHE: OYKH, JIYIa,
dboToanmapaT, MPOCKIUOHHBIA amnmapaT, MHUKPOCKOIM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(paKMOHHAS pElIETKA, MOJISIPOU/I.

Llemoncmpayuu

[IpssmMonuHeiHOE pPacHpOCTpaHEHUE, OTPAXKEHUE W MPEIOMIICHHE CBETa.
OnTuueckue npuodOpBkl.

[TomHOE BHYyTpEeHHEE OTpaxkeHne. Mozenb CBeTOBOAA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Monenu MUKpOCKoIia, TeJecKomna.

HaGmronenne naTepdepeHinm cBera.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenune nokazaresns nNpeaoMiIeHus: CTeKIa.
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HccnenoBanre cBOMCTB H300paKeHUH B JIMH3AX.
HabGmronenue nucnepcuu ceera.

Paznesn 6. OCHOBBI CIEIHAJIBHON TEOPUHU OTHOCUTEIHLHOCTH

['pasuIEl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[ocTynaTel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOIYJS CKOPOCTH CBETa B BAKYYyME,
MPUHIIUIT OTHOCUTEIIbHOCTHA DUHILTENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeIJIEHUE BPEMEHHU U COKpAILECHUE
JUTVHBI.

OHEpPrust U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEISTUBUCTCKONM YACTHULIBI. DHEPTHs
TIOKOSI.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmot K8AHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBsi3u s3HEeprun GOTOHA C €ro YaCTOTON. DHEprus
U UMIYJbC (HOTOHA.

OtkpeiTue u ucciegopanue Gporoddpdexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dbotorddekra. YpaBHenue OuHiuTeriHa st pororddexra. «KpacHas rpanuiiar
dboTtorddekTa.

JaBnenue cBera. OmnbiTel 1. H. JIeOeena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToIaTUUK, COJIHEUHAs OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oto3(hPeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3aKk0HOB BHEHTHETO GoTodPdekTa.

Cseroamon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[Imanerapnas mogmens aroma. lloctymater bopa. U3nyduenue u mnornomnieHue
(GOTOHOB TpW TMEepexojie aroMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroi. Bumsr
criekTpoB. CHEKTp YpOBHEN SHEPrUU aToOMa BOJIOPO/IA.

BonHossie cBoiicTBa yactuil. Bonusl 1e bpoiisa. KopnyckyisipHO-BOTHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yYEHHE.

TexHu4eckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.

HHemoncmpayuu
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Monens onbita Pesepdopna.

Onpenenenue JIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHelyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HabGmronenne nuaeityaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpsITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa no onpeaeneHuto coctaBa pauoakKTUBHOIO
m3nydenus.  CpoiictBa  anbga-, Oera-, ramma-usiydyeHus.  BuusHue
PaAOAaKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anbda-pacnan. OJEKTPOHHBIM U TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIydeHUE. 3aKOH PaAMOAKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JleekT macchl spa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

Anepusiii peaktop. Tepmosinepubiii cunte3. [IpoGiieMbl W TEPCHEKTUBEI
SAIEPHON SHEPrETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

®yHaaMeHTanbHbIe B3aUMOACHCTBUSA. ENMHCTBO (pU3MUeCcKOil KapTUHBI MUPA.

TexHnyecKue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.

Llemoncmpayuu

C4€TurK MOHU3HUPYIOIINX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanre TpeKOB YacTUL (110 TOTOBBIM (hOTOrpadusim).

Paznen 8. DjieMeHTBI ACTPOHOMNM U ACTPOPUZUKH

Otanbl pa3BUTHs acTpoHOMUU. [IprUKIIagHOE U1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. ConnewyHass akTuBHOCTh. McrouHuk sHeprum ConHua U 3BE3J.
3BE3MBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. JMarpaMma «CHEKTpaJbHBIM KJIACC —
CBETHUMOCTb». 3BE3NBI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIABHOM IOCJIEN0OBATEIbHOCTU. BHYTpEHHEE CTpOECHHUE
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3B€311. COBpEMEHHBIE MPEJCTABICHHUSI O MPOUCXOKIAECHUU U 3BoJonuu CosHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama INanaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa06na. Pa3zberanue ranakTuk.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmonenuss HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN JJIS ONpeJIeiICHUS MOJI0KEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31s1 CEBEPHOTO MOMYIIAPUS U IPKUE 3BE3/BI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOpPEeHNE

Ponp Qusukn u acTpoHOMHHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM U 3TUYECKOM cdepax AesITeIbHOCTH YETOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUH B COBPEMEHHOW HaYyYHOU KapTUHE MHpA, POJib (PU3NYECKONH TEOPUH B
(dbopMUpOBaHUU MpEACTABICHUIN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM psAJy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kimacce ocymecTBIsi€TCs C
Y4ETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SBJICHUE, HAyYHBIH (DaKT, THMoTe3a, (PU3MYECKash BEIWYWHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHWE CHUCTEMBl YPaBHEHWM, TPUTOHOMETPUYECKHUE
(GyHKIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX IMPOEKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOM3BOJHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKA TOM00WS TPEYroJbHUKOB,
oTIpeJIeICHNE TUIOMIAIN TFIOCKUX (PUTYp U 00BhEMA Tell.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBWXKEHUSI B )KMBOW MPUPOJIE, ONTHYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJI, MEXaHW3Mbl 00Pa30BaHMS KPUCTALTUICCKON PEIETKH, CTIEKTPATLHBIN aHAIIN3.
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leocpagusa: ™MarHUTHBIE TIONMIOCA 3E€MJIM, 3aJ€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocusa: JNWMHUAM DJIEKTPOIEpeaady, TEHEpPaTOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTENb, WHAYKIIMOHHAs I1€Yb, pajap, PaguoNpUEMHUK, TEJIEBHU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauvecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieJioB U TeM uudpoBbie
Ne n/m P Konurposbubie | IpakTHueckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThbI
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®dusnKa ¥ METOIbI HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
HWroro mo pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlusamiica ! https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2. 1 1
3 3aKOHBI COXPAHCHUS B MCXAHHKE 6 httos://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubmuoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
Bbubnuoreka [JOK
2 1 1
3 OCHOBEI TEPMOAHAMHKIL 0 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [IOK
' ®a3oBbIE MEPEX OB https://m.edso0.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bu6nuoreka [JOK

41 MeKTpoCTatitia 10 L https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpruYecKnid TOK. TOKM B 12 1 bubnnoreka LHOK

' Pa3IUUYHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68 3 3

I[MPOTPAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnuTtHoe nonie. DIeKTPOMarHuTHAs bubnuorexa [JOK
11 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue 1 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [IOK
' KoseGanus https://m.edsoo.ru/7f41c97¢
99 MexaHu4ecKue U 3JIEKTPOMarHuTHbHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
frruia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubnuorexa [[OK
OTHOCHUTEJIILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOM ONTHKHU 6 bubmorexa [JOK

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

[IOKYMEHT MOAMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE OBLLLEOBPA3OBATEJIbHOE BHOA)XETHOE
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bub6munorexa [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A/pO S https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15
Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH
bubmuoreka [JOK
5.1 7 1
DJIeMEHTBI aCTPOHOMHUH U aCTPOPU3HKH htts://m.edsoo.ru/7f41697¢
Hroro no pazaeny 7

Paznean 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Ob6o0maromee MOBTOPEHUE 4 ]r?t?:sﬂlp;;fiigﬁﬁ £41c97c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7

[IOKYMEHT MOAMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE OBLLLEOBPA3OBATEJIbHOE BHOA)XETHOE
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KosauyecTBO 4acoB DJIeKTPOHHBbIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuuyeckue bp
n/n Bcero U3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
®usznka — HayKa O MPUPOJIE.
1 Hayunbie MGTZK Bl HOfHapHI/IH 1 bubmmorexa LIOK
v g https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEero MUpa
Pons 1 MecTo QusHKu B
OpPMHUPOBAHHUU COBPEMEHHOMU
2 1(-11)ap HOI;I KapTHHBI l\fI/I a, B 1 bubmorexa [JOK
ya P N P, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JACSTEIHbHOCTH
Joaen
MexaHW4ecKoe IBUKECHUE.

3 OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
nexenud. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHUE

4 PaBHOMEpHOE NIpsIMOSIMHEHOE 1 bubnuoreka LIOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMONIMHENHOE 1 bubmuoreka IIOK
NBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoOe najeHue. Y CKOpeHue 1 bubnuoreka [JOK
CBOOOIHOrO A CHUS https://m.edsoo.ru/ff0c39cc
KpuBonuueliHoe 1BHKEHUE.

. bubmuoreka [JOK

7 JIBM>KEeHHE MaTepUalbHON TOYKH 110 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada
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[TpuHIMT OTHOCUTENBHOCTH
8 T"ammies. MHepnuainbHBIE CUCTEMBI 1 bubmorexa HOK
’ p 3 https://m.edsoo.ru/ff0c3be8
orcuera. Ilepseiii 3akoH HeroToHa
Macca tena. Cuna. [Ipunnun
9 cymneprno3unuu cui. Bropoi 3akoH 1 bubmmorera LIOK
YHEPHOSHH - PTOPOH https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepralibHOM TOUKH

10 Tperuit 3akon HeroToHa ams 1 bubnuoreka ITOK
MAaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOI'O TATOTEHUSI.

11 Cuna Tsoxectu. [lepBas 1 bubmmorera LIOK

P https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 1 bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpduument

13 TpeHusi. Cuiia COnpoOTUBIICHUS TTPU 1 bubnuoreka [IOK
JIBHKCHUU TeJla B JKUIKOCTH UIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOE U BpalaTelabHOE
JBUKEHHE a0COIIOTHO TBEPAOTO

14 tena. MomMeHT cuiibl. [1ne4uo cuiibl 1 bubmmorera LIOK

’ R ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHS TBEPAOTO
Tena
HNmnynbc maTepuanbHON TOYKH,

15 CHUCTEMBI MaTEPHAIBbHBIX TOYEK. 1 bubmuorexa [JOK
NMnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbsca. PeakTuBHOE TBUXKEHHE

16 PaGoTa 1 MOIITHOCTH CHUIEL. 1 bubmuoreka [JOK
Kunernueckast sneprus https://m.edsoo.ru/ff0c4502
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MatepHaabHOi ToukH. Teopema 06
W3MEHEHUN KHHETUYECKON YHEPIUHU

17

[TorennuanbHast SHEPIHsL.
[ToreHnmanbHast SHEPTHS YIPYTO
ne(opMUpOBaHHOM MPY>KUHBI.
[TorennuanbHas SHEprus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU

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

18

ITorennuanbHBIE 1
HEIOTEHIUAIIbHEIC CUIIBL. CB3b
paboThl HEMOTEHIIUATBHBIX CUJI C
H3MEHEHMEM MEXaHHMICCKOM
SHEPruu CUCTEMBI T€J. 3aKOH
COXpaHEHUs MEXaHUYCCKOMN
SHEPTHH

bubmuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccnenoBanue cBsizu pabOTHI
CHWJIBI C U3MEHEHHUEM MEXaHUUYECKOU
SHEPrHH Tella Ha IPUMEpPE
PACTSIKCHUSA PE3UHOBOI'O XI'yTa»

20

KonTponbhas padbora no reme
«Kunemaruka. Jlunamuika. 3aKOoHbI
COXpaHEHUS B MEXaHUKE»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBbIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM
TeopuH. BpoyHOBCKOE IBHKEHUE.

Muddysus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABHKEHHS U
B3aMMO/JICHCTBUS YaCTHI] BELIECTBA.

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c4dc2
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Mopenu cTpoeHus ra3os,
KUAKOCTEN U TBEPABIX TN

23 Macca monekyin. Konnuectso 1 Bubnnoreka LIOK
Bemtectna. [locrossHHas ABoraapo https://m.edsoo.ru/ffOc4dc2
TennmoBoe paBHOBECHE. Bubnvoteka LLIOK

24 Temneparypa u €€ u3MepeHue. 1 https://m.edsoo.ru/ffOc4dc2
[Ixana Temnepatyp Lleabcus

o5 Wneanbusiii raz3 B MKT. OcHoBHOE 1 bubmuoreka [JOK
ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIieparypa Kaxk
Mepa cpeiHel KHHETHYEeCKOM

26 BHSPFI/II;I JBUKEHUS MOJIEKYIL. 1 bubmmorera LIOK

https://m.edsoo.ru/ff0c511e
YpaBHenue Menjeneena-
Knaneiipona
Bubnanorteka LLOK

27 3akon JlanbToHA. ['a30BbIC 3aKOHBI 1 https://m.edsoo.ru/ff0c511e
JlaGopaTopHas pabora

28 «HccnenoBanne 3aBUCUMOCTH 1 1
MEXy MapaMeTpaMu COCTOSIHUS
pa3peKeHHOr 0 raza»

29 H3onporieccrl B uaeaqibHOM raze u 1 bubnuoreka [JOK
ux rpaduueckoe mpeacTaBICHIE https://m.edsoo.ru/ff0c570e
Buyrpennsis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 CrocoObl €€ U3MEHCHHS. 1 bubmuoreka [JOK
KonmyectBo Temnors! u padora. https://m.edso0.ru/ff0c5952
Bryrpennss sHeprus
OJIHOATOMHOI'0 MJI€aJIbHOT'O Ta3a
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31 Bune! temionepenaun 1 buGmorexa HOK
A ped https://m.edsoo.ru/ff0c5c36
VnenpHas TEMTOEMKOCTE BEIIECTBA.

39 KonuuectBo Temnorsl mpu 1 bubnmoreka [IOK
Terionepenave. AnnadaTHbII https://m.edsoo.ru/ff0c5c36
rporecc

33 [TepBrIil 3aKOH TEPMOIUHAMUKHI U 1 bubnuoreka [IOK
€ro MPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporeccoB B

34 npupoze. Bropoii 3akoH 1 bubmnorexa [OK

prpoe. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMHUKHU

35 [Tpunmun nevicreus u KI1/] 1 bubnuoreka [JOK
TEIUIOBON MaIlIMHEI https://m.edsoo.ru/ff0c600a

36 Hwuxn Kapnao u ero KITJ1 1

37 DKOJIOTMYECKHE MPOOIEMBI 1
TETUIODHEPTCTHKHU
O06001IaroMHUNi YPOK

38 <<MOJII:K JII;III HaS}I]p ¢uzuka. OCHOBBI 1 Bubmrorexa [IOK

yp ’ https://m.edsoo.ru/ff0c6938
TEPMOJIMHAMUKH >
KontponsHas pabora mo TeMe
39 <<MOJ'F€K TSt st; ¢usuka. OCHOBBI 1 1 bubmmorexa LIOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKH

40 [TapooOpa3oBaHue U KOHAEHCALUS. 1 bubnuoreka LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCOIIOTHAsA U OTHOCUTENbHAS

41 BJIQYKHOCTB BO3Ayxa. HachIeHHbIN 1 bubmmorexa OK

Ayxa. Hl https://m.edsoo.ru/ff0c64d8
nap

[IOKYMEHT MOAMUCAH 3EKTPOHHOW MOANUCHIO
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TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHH3O0TPOIHUS

42 CBOWCTB KpHUCTALIOB. JKuakue bubmorexa [OK
p ’ A https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMeHHbIE
MaTepHuabl
[InaBneHre U KpUCTaUIU3AIUS.
43 V nenpHas TE10Ta IIaBICHUS buGmuorexa OK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarust
bubnuoreka IJOK
44 YpaBHeHHE TEILUIOBOro Oajianca
p https://m.edsoo.ru/ff0c6820
DJIeKTpU3aIus Tel. DICKTPUIECKUI
45 3aps. JIBa BUA JIEKTPUUECKHUX bubmmorera LIOK
PAL g p https://m.edsoo.ru/ff0c6bcc
3apsI0B
[IpoBOIHUKY, TUPAEKTPUKHU U
46 MOJIYIPOBOJHUKH. 3aKOH bub6nuoreka [JOK
COXPaHEHUs JIEKTPUIECKOT O https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN 371€KTPUIECKUH bubmorexa [OK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsok€HHOCTE 2JIEKTPUYECKOTO
48 nosist. [IpuHIMN cyneprnosunuu bubnuoreka [IOK
JJIEKTPUYECKUX Monel. JInauu https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
PaGora cuit 3neKTpocTaTH4ecKoro
bubmuoreka IJOK
49 noiis. [Torentman. PasHocts

IIOTCHIIMAJIOB

https://m.edsoo.ru/ff0c6f00
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50

[IpoBOOHVKY M TNAIEKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JusnexTpudeckas IpOHULIAEMOCTh

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoémkocTb. Konaencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IMIIOCKOTO
KOHJIEHCaTOpa. DHEPrus
3apsKEHHOI0 KOH/IEHCaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopatopnas pabora "V3mepenue
3JEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHUMIT NEHCTBUSA U IPUMEHEHNE
KOH/JICHCATOPOB, KOMUPOBAJILHOI'O
armapara, CTpyHHOro NpuHTepA.
DIIeKTpOoCTaTUYECKas 3aIUTa.
3a3eMiICHUE JICKTPOIIPUOOPOB

55

DJIEKTPUYECKUN TOK, YCIIOBUSI €TO
cymectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenne. 3akon Oma Jyist
ydacTKa [enu

56

IlocnenoBarenbHOE, HapalIeabHOE,
CMELIAHHOE COETUHEHNE
npoBoHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMeIaHHoro
COEIMHEHUS PE3UCTOPOB»

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

57

Pa6ora u moutHOCTH
IJIEKTPUYECKOr0 TOKA. 3aKOH
Jxoyns-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838
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3akon Oma 15 TOJHOM
(3aMKHYTOM) 2JIEKTPUUECKOMN TIETIH.
Kopotkoe 3ambIkanue.

bu6mmoreka [JOK

>8 JlaGopartopHas pabora «/3mepenue https://m.edsoo.ru/ff0c7ae0
OJ1C ucToyHMKa TOKA U €T0
BHYTPEHHETO COIIPOTUBIICHUS
DneKTpOHHAs MPOBOIUMOCTD
TBEPJBIX METAIIOB. 3aBUCUMOCTh Bubnnoteka LLOK

59 COTMPOTHUBJICHUS METAJUIOB OT https://m.edsoo.ru/ff0c84ae
TEMIEPaTyphl.
CBepXIpoBOIUMOCTh
DNeKTpUUECKUil TOK B BaKyyMe. bubnuorexa LOK

60 . https://m.edsoo.ru/ff0c84ae
CBolicTBa 3JIEKTPOHHBIX TYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs

61 U IPUMECHAsl IPOBOJAUMOCTb. bubmmoreka IIOK
CaoiicTBa p—Nn-niepexoza. https://m.edsoo.ru/ff0c84ae
[TonynpoBoHUKOBBIE TPUOOPHI
DIIEKTPUYECKNUN TOK B pacTBOpax n

62 pacIuiaBax 3JeKTPOJIUTOB. bu6mmoreka [TOK
DIIEKTPOIUTUYECKAS TUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DJIEKTPUYECKHU I TOK B razax.

63 CamocTosTeNbHBIN U bubmuorexa [JOK
HECaMOCTOSATENIbHBINA pa3psill. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma

64 DIIeKTpUYECKUE TPUOOPHI U bubnuoreka [IOK

YCTPOMCTBA U UX MPAKTHYECKOE

https://m.edsoo.ru/ff0c86fc
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npuMeHeHue. [IpaBuna TeXHUKU
Oe3onacHOCTH
65 O6o0maromuit ypok 1 bubnuoreka ITOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no reme
«Qnekrpocraruka. [locrosHHBIN bu6mmoreka [TOK
66 . 1 1
3JEKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3MAYHBIX CpeIax»
Pese 1 ypok. KonTponbHa
67 36022H;;HT§4: P 1 bubmorexa [JOK
E) " https://m.edsoo.ru/ff0c8c56
DeKTpoIuHAMUKA
PezepBHblit ypok. O000maronmii bubmmoreka ITOK
68 1
ypok no remaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 3
I[MTPOI'PAMME
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11 KIIACC

KoandecTBo yacos
Ne Hara DJIeKTpPOHHBbIE HU(POBbIE
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoTbI padoThI
ITocTosTHHBIE MArHUTHI K X
B3aNMMOJICHCTBHE.
1 MarnutHoe none. Bexrop 1 bubnmnoreka [HOK
MarHUTHOW UHIYKIUH. https://m.edsoo.ru/ff0c9778
JInHum MarHuTHOMU
WHIYKIUU
MarnautHoOe 110J1e
5 MPOBOJAHUKA C TOKOM. OMbIT 1 bu6nunoreka [JOK
Opcrena. Bzaumoneiictue https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaGoparopHas pabora
3 «U3 peHI/II:: Mal"I:{I/ITHOFO 1 1 bubmorexa [OK
i https://m.edsoo.ru/ff0c98fe
TTOJISE KATYIITKH C TOKOM)
JlelicTBHE MAarHUTHOTO TTOJISI
Ha IIPOBOJIHUK C TOKOM.
Cuna Amnepa. Bu6 110K
HOINOTEKA
4 JIaGopaTopHas paboTa 1 1
patop p . https://m.edsoo.ru/ff0c9ac0
«UccnenoBanue nelcTBUS
IIOCTOSIHHOI'O MarHUTa Ha
pPaMKy C TOKOM»
JleficTBEe MAarHUTHOTO IOJIS
5 1 BIDK ox 1 Bub6nunoreka [JOK
a yHiyio https://m.edsoo.ru/ff0c9df4
3apsSUKEHHYIO YaCTHILY.
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Cuna Jlopenna. Pabora
cuibl Jlopenua

DJIeKTpOMarHuTHas
nHaykuus. [loTok BekTopa
MarHuTHo unaykuuu. JC
WHIYKIUU. 3aKOH
AJIEKTPOMATrHUTHOMN
nHayknuu @apanes

JlaboparopHast pabora
«HccnenoBanue sBICHHUS
AJIEKTPOMATrHUTHON
AHIYKLIAN»

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTD. SIBIICHUE
camonnaykiuu. J/1C
CaMOUHAYKIMU. DHEPrus
MarHUTHOTO MOJISl KaTYIIKU
C TOKOM.
DJIEKTPOMArHUTHOE T0JIC

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa u
WX TIPUMEHEHUE:!
MOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI,
AJIEKTPOJIBUraTENb,
YCKOPHUTEIU 3JIEMEHTaPHbBIX
YaCTUIl, MHAYKI[MOHHAS
nevyb

10

O6o06maronuit ypok
«MarauTHOE 1oJIe.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82
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DneKTpoMarHuTHas
WHTYKITUS

11

KonTponbsHas pabora 1o
TeMe «MarauTHoe I1oJe.
DeKTpOMarHuTHasI
WHYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
konebanus. ['apmMoHnueckue
Konebanus. YpaBHEHUE
TrapMOHUYECKUX KOJeOaHHH.
[IpeBpatienue sHepruu

bu6nunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas pabora
«HccnenoBanue
3aBUCHUMOCTH MEpHOa
MaJIbIX KosiebaHuii rpy3a Ha
HUTHU OT JJINHBI HUTU U
MAaccChI Tpy3a»

14

KonebaTenbHbIil KOHTYP.
CBoOOaHBIE
AJIEKTPOMArHUTHBIC
KoJ1e0aHUs B UICaTLHOM
KoebaTeIbHOM KOHTYpE.
AHanorus Mexuay
MEXaHMYECKUMH U
AJICKTPOMAarHUTHBIMU
KOJICOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyina Tomcona. 3akoH
COXpaHCHUS SHCPIruu B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4
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U7eaTbHOM KoJebaTenbHOM
KOHTYpe

16

[Tpencrasienue o
3aTyXaloluX KOoJIeOaHUsX.
BrinyxneHnsie
MeXaHHUYeCKue KojaeOaHusl.
Pe3onanc. BelHyX/1eHHBIE
AIIEKTPOMArHUTHBIE
Kose0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CuHyconaaIbHBIN
IIEPEMEHHBIN TOK.
MOoIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICHCTBYIOLIEE 3HAYEHUE
CHUJIbI TOKA U HaNPSIKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmatop.
[IponsBoncTBo, nepenava u
norpedieHue
3JIEKTPUYECKON SHEPTUU

19

VYcerpolictBo u
MPaKTUYECKOE IPUMEHEHUE
AIEKTPUUECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, JIMHUH
AJIEKTpoIiepead

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKHU TIPU
IIPOU3BOICTBE
anexkTpodHepruu. Kynerypa

[IOKYMEHT MOAMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE OBLLLEOBPA3OBATEJIbHOE BHOA)XETHOE
YYPEXXAEHUE CPEAHAA OBLLEOBPA3SOBATEJIbHASA LWWKOJIA
C.BAPbINAEBO, NpeaHes PomaH Bacunbesuy, [ipekTop

11.10.23 13:49 (MSK)

CepTudmkat F037643049F54ACB26EOE35D5D7D74D1



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

HUCIIOb30BaHUS
AJIEKTPOIHEPIUU B
HOBCEIHEBHOMN XU3HU

21

MexanndecKre BOJIHBI,
YCJIOBUS PacpOCTPaHECHHUS.
Ilepuon. CkopocThb
pacnpoCTpaHEeHUS U JJIMHA
BOJIHBL. [lonepeunsie u
MIPOJIOJIHBIE BOJHBI

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTb 3BYKA.
I'poMkocCTh 3ByKa. BricoTa
ToHa. TemOp 3Byka

bubmuoreka IJOK
https://m.edsoo.ru/ff0cccOc

23

BJIGKTpOMaFHI/ITHI)Ie BOJIHBI,
MX CBOMCTBA U CKOPOCTb.
[IIxana 31eKTpOMarHUTHBIX
BOJIH

Bbub6nunoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMIIBI paIUOCBSI3H U
TeneBuacHUA. Pa3BuTHe
CpE/ICTB CBSI3H.
Pannonokamnus

25

KonTtponbHas pabora
«Komnebanus u BOIHbBI»

bu6munoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26

IIpssmonnHeliHOE
pacrpoCTpaHEHUE CBETA B
OJIHOPOJTHOM Cpeje.
ToueuHbIN ICTOYHUK CBETA.
JIyu cBera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHue cBeTa. 3aKOHbI
OTPaXKEHHUsI CBETA.

1

Bbub6nunoreka [JOK
https://m.edsoo.ru/ff0cd4e0
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[TocTpoenune n3obpaxxeHnn
B TJIOCKOM 3€pKaie

28

ITpenominenue cBera.
[TonHoe BHYTpeHHEE
orpaxeHnue. [IpenenbHbii
YT OJI IIOJIHOTO BHYTPEHHET O
OTpa)ke€HUs

bubmoreka [{OK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopHas pabora
«3mepeHne nokasaress
IIPEJIOMIIEHUS CTEKIIa»

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JInnzel. IlocTtpoenue
M300paKCHHH B JIMH3E.
®opmyiia TOHKOHN JTUH3BI.
YBenuueHue JTMH3BI

bub6nmoreka [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGoparopHas pabora
«Uccnenosanue cBOUCTB
M300pakKeHU! B TMH3AX)»

32

Hucnepcus cera.
CrnoxHbI cocTaB 6e10r0
ceera. L[Ber. JlabopaTopHas
pabora «Habmronenne
JUCTIEPCUU CBETa»

33

WuTepdepennms ceera.
Judpaxkius ceera.
Hudpakamonnas peméTka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

[Torepe4HOCTh CBETOBBIX
BosH. [lomspuszanus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e
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OnTtudeckre MpuOOpPHI U

35 YCTPOMCTBA U YCIIOBHS MX 1
0€e3011acCHOr0 MPUMEHEHHUSI
['paHUIBI TPUMEHIUMOCTH

36 KJIaCCUYECKOM MEXaHHUKH. 1 Bub6nunoreka [JOK
[TocTtynaTel cienraibHON https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEITHHOCTH
OTHOCHUTENBHOCTh

37 OJIHOBPEMEHHOCTH. 1 bubnuoreka [JOK
3amensieHue BpEMEHU U https://m.edsoo.ru/ff0cfa4?2
COKpAalIeHHE JUTUHbI
DHeprusi U UMIYJbC

38 PEAATUBUCTCKON YaCTHULIBI. 1 bubnnoreka LIOK
CBs13bp Macchl C SHEPTUEN U https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHUS MTOKOSI
KontponbHas pabora

39 «OnTrka. OCHOBBI 1 1 bubmuoreka [JOK
CIIELIMATIbHOM TEOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIEHOCTH»
®oronsl. opmyna [1nanka. bubmuoreka ITOK

40 1
DHeprus U UMITyJIbCc (poToHa https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCTIEIOBAaHUE BuGmiorexa LIOK

4 Pororppexra. Onpirer A. T 1 https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddekra.

42 VYpaBHeHue DHIITEIHA 1715 1 bubnmnoreka [HOK
doroaddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» Gororddexra
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HaBnenue ceeta. OnbITh 1.
43 H. JIebenesa. Xumuueckoe 1 bubmorexa LHOK
o ) https://m.edsoo.ru/ff0d04a6
JeficTBHE CBETa
TexHu4eckue ycTpoucTsa u
OPaKTUYECCKOE IPUMCHCHHUE: Bubnunoteka LIOK

44 ¢dotoremMeHT, GOTOATIHK, 1 https://m.edsoo.ru/ff0d0302
cojHeuHas Oaraped,
CBETOIUO/T
Pemenne 3amau mo reme

45 «IJIeMEHTEI KBAaHTOBOH 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d0302
OITHKW)Y
Monennr atoma ToMmcoHa.

46 Omeitel Peszepdopaa mo 1 bubnmoreka [HOK
pacCessHUIO (i-4acTHILI. https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozaesb aToma

bu6munoreka [JOK
47 I1 b 1
OCTYTIATRL Hopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u norioueHue
OTOHOB IIPH MIEPEXO0JIE
48 g)TOMa co ioro g OBII-lIH 1 bubmorexa HOK
g ypu https://m.edsoo.ru/ff0dOafa
SHEPTuM Ha Opyrou. Buasl
CIEKTPOB
BomnHoBEIE cBOIMCTBA
yactuil. Bonnsl ne bpoiins.
49 KopnyckyisspHO-BOIHOBOI 1 bubmorexa [HOK
PHyCKYIAp https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYXJICHHOE U3JTy4YCHHE

50 OTKpbITHE 1 bubnmnoreka [HOK

pagmoakTUBHOCTU. OMBITHI https://m.edsoo.ru/ff0d0fd2
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Pesepdopaa mo
OIPE/ICTICHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYYCHUA

51

CsaoiicTBa anbda-, 6era-,
I‘aMMa-I/I3Hy‘-IeHI/ISI. BJ'II/ISIHI/IG
pPaJiMOaKTUBHOCTH Ha
JKUBBIC OpFaHI/ISMLI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30TonsI.
Anbda-pacna.
DJIEKTPOHHBIN U
IIO3UTPOHHBIN OeTa-pacna.
I'amma-n3nyuenue

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B
saape. SnepHbie peaKkuu.

S nepHblil peakTop.
[TpoGneMsl, epPCIeKTUBHI,
SKOJIOTMYECKUE ACIIEKThI
AIEPHON SHEPIeTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHBIC YaCTHUIIHI.
OTKpBITHE IO3UTPOHA.
MeTtozp! HAaOMIOIEHUS U
perucTpamnuu
3JI€MEHTApHbBIX YACTHIL.
Kpyraslii cron
«DyH1aMeHTaIbHbIE
B3aUMOJEUCTBUs. ENUHCTBO
(bu3HYECKON KapTUHBI
MHPay

Bubmunoreka [JOK
https://m.edsoo.ru/ff0d0e38
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Bup 3B€31HOrO0 Heba. . . .
.. TpeHaxkep "O6nako 3HaHuiA. LLkona".
Co3sBe3aus, ApKUe 3BE3bI,
55 1 dusmka, 11knacc
IUTAHETHI, UX BUIUMOC .
’ 8 https://school.oblakoz.ru/materials/49
npmkeHue. ComHeyHast
5873
cucTeMa
TpeHarkep "Ob6bnako 3HaHuMi. LLKkona".
Comaue. ConHneuHas
dusmka, 11knacc
56 aKTUBHOCTH. McTOUHMK 1 i
C . https://school.oblakoz.ru/materials/49
sHepruu ConHIla U 3BE3
P ! 8 5873
3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKHU. 3BE3]IBI
TJIaBHOM TpeHakep "Ob6bnaKko 3HaHuiA. LLIkona".
IIOCJIE€10BATEIbHOCTH. dunsmka, 11knacc
o7 Buyrpennee crpoenue 1 https://school.oblakoz.ru/materials/49
3B&311. COBpEeMEHHbIE 5873
MPEJCTABICHUS O
MIPOUCXOKJICHUU U
spomonyy CoNHIIA U 3BE3]
Mieunsiii [1yrs — Hamma
I'amaktuka. [lonoxenue u TpeHnaxep "0O6nako 3HaHuMiA. LLKkona".
58 nerkenne CoJHIa B 1 dusmka, 11knacc
I'amaktuke. I'amakTUku. https://school.oblakoz.ru/materials/49
UéEpnbie IbIphI B sapax 5873
TraJIaKTUK
Bcenennas. Paszoeranne . . .
TpeHarkep "Ob6bnaKko 3HaHuMiA. LLkona".
rajgakTuk. Teopus
®dunsmka, 11knacc
59 Bosbmioro B3peiBa. 1 )
https://school.oblakoz.ru/materials/49
PenukroBoe usinyyeHue.
5873
MeraranakTuka
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TpeHaxkep "Ob6bnako 3HaHuMiA. LLIkona".
60 Hepemennsie npobiemsl 1 ®usmka, 11knacc
aCTpOHOMUH https://school.oblakoz.ru/materials/49
2873
TpeHarkep "Ob6bnako 3HaHuMi. LLKkona".
KontponbHas pabora
dusmka, 11knacc
61 «OIIEMEHTBI ACTPOHOMHH H 1 1 https://school.oblakoz.ru/materials/49
acTpOPU3NKI» 5873
O6o0maromuii ypok. Pois
(U3HUKHN U aCTPOHOMUU B
3KOHOMHUYECKOMH,
62 TEXHOJIOTHYECKOH, 1
COIIMAJILHOW U 3THYECKON
cdepax AeaTeIbHOCTH
YeJI0oBeKa
O6o0maromuii ypok. Poib
1 MeCTO (PU3UKHU 1
63 ACTPOHOMUU B 1
COBPEMEHHOW HAYYHOU
KapTHUHE MUpa
O6o0maromuii ypok. Pois .
. TpeHakep "Ob6bnaKko 3HaHuiA. LLkona".
¢du3nveckoit Teopun B Ouamka, 11knace
64 q)opMHPOBaHHI:I ! https://school.oblakoz.ru/materials/49
MPEJCTaBICHUHN O 973
¢du3nveckoil KapTuHe MHpa o
O6o6matomuii ypok. Mecto TpeHaxep "06naKo 3HaHwMiA. LLIkona".
bu3nYECcKOil KApTUHBI MUPA ®unsunka, 11knacc
65 1 .
B 001IEM PsTy https://school.oblakoz.ru/materials/49
COBPEMEHHEBIX €CTECTBEHHO- 5873
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Hay4HBIX NPEJCTABICHUN O
IIpUpoae
Pe3epBHBI ypOK. TpeHnaxep "0O6nako 3HaHuMIA. LLKkona".
MarnautHoOEe 1oie. ®dusunka, 11knacc
06 DeKTpOMarHuTHasI 1 https://school.oblakoz.ru/materials/49
WHIYKIUS 5873
. TpeHarkep "Ob6bnako 3HaHuMiA. LLKkona".
PesepsHbiil ypok. OnTuka.
. dusmka, 11knacc
67 (OCHOBEI CrienpanLHoR ! https://school.oblakoz.ru/materials/49
TEOPUH OTHOCUTEIIHBHOCTH 5873
Pesepnbiii ypok. KBanToBast
68 ¢uznka. DIeMeHThI 1 bubnnoreka LIOK
aCTpOHOMUU U https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB 68 4 7
1O TTPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» dmsuka, 10 kmace/ Msikumes I'.4., byxosnes b.b., Corckuit H.H. mon
penakuuelt [lapdentreBoit H.A., AkiinonepHoe odiectBo «M3aaTenbcTBO
«IIpocsemienue»

» ®uzuka, 11 kinace/ Msaxkumes I'.J1., Byxosues b.b., Yapyrun B.M. nonx
penaknueit [lapdentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«IIpocBemienue»Bribepure yueOHbIe MaTepUaIbL.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO

MYHULUUMNAJIbHOE OBLLEOGPA30BATEJ/IbHOE BHODKETHOE 11.10.23 13:49 (MSK) Ceptudukat F037643049F54ACB26EOE35D5D7D74D1
YYPEXXAEHUE CPEQHSAS OBLLEEOBPA3OBATEJIbHASA LUKOJIA
C.BAPbBINAEBO, peaHeB PomaH BacunbeBud, upekTop




