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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no yuebHomy npeamery «Pusrka» (0a30Bblii YPOBEHb)
it 10-11 kiaccoB (nmpenmerHass o0nacTh «EcTecTBEHHO-HAy4YHBIE MPEAMETHI»)
COCTaBJIICHA Ha OCHOBe TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeIbHON MpPOrpamMMbl cpefHero oodiiero ooOpazoBanus DenepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHEro oOIIero oopa3oBaHus,
yTBEPKJAEHHOT 0 npukazoM Munnpocsemenust 17 mas 2012 Ne 413 (B penakuuu ot
12 aBrycta 2022 Ne 732) (manee — ®I'OC COOQO), DenepanbHOM 00pa3zoBaTEIbLHON
IpOrpaMmbl cpegHero obmero odopazoBanus, denepanbHOil paboueil mporpaMmbl
no yudeOHomy mnpenmery «®Pusuka», a TakKe OpPUEHTUPOBAHA Ha IIEJIEBBIC
npuopuTeThl, chopMmynupoBanHbie B DenmepanpHOil pabodeil  mporpamme
BOCIIUTaHUS.

[leneBbIM MPUOPUTETOM BOCHUTATENBbHOW pabOTHl BSTCKON rymaHuUTapHOMI
TUMHA3UM  SIBJSIETCSL  CO3/IaHUE  ONArONMpHSITHBIX  YCJIOBUH Ui YCBOCHHS
IIKOJIbHUKAMU COLIMAJIbHO 3HAYMMbIX 3HAHUM — 3HAHUA OCHOBHBIX HOPM U
Tpaauluii TOro oOOIIEeCTBa, B KOTOPOM OHHU JKMBYT. B pamkax ypoka ¢usuku
JOCTHKEHHUE ITOCTaBICHHON LIEJIM BOCIIUTAHUS PEAIU3YETCS YEPE3:

- HCIIOJIb30BAHME BOCIUTATENbHBIX BO3MOXKHOCTEH CoJlep)KaHusl y4eOHOro
peaMeTa: IEMOHCTPALUIO IPUMEPOB OTBETCTBEHHOI'O, IPAKIAHCKOTO TIOBEICHHS,
IPOSIBJICHUS] YEJIOBEKOJIIOOMS U J0OPOCEPIEYHOCTH; MOJ00P COOTBETCTBYIOLIMX
TEKCTOB JUI UYTE€HUS, 3a/1a4 JUIsl pelieHus], TPOOIEMHBIX CUTYallUH ISt 00CYXKIEHUS
B KJIACCE;

- IPUBJICYEHHE BHUMAHUS IKOJbHUKOB K IEHHOCTHOMY aCIeKTy N3y4aeMbIX
Ha ypOKax sIBJICHUH, OpraHu3als ux padoThl ¢ MOJydaeMOl Ha ypOKE COLMAILHO
3HAUUMOM MHPOpMALME — WHUIMUPOBAHUE €€ OOCYXKICHMs, BbICKa3bIBAaHUS
yUYalMMHUCs CBOETO MHEHHMS 110 €€ TTOBOJY, BRIPAOOTKH CBOETO K HEH OTHOIICHUS;

- YCTAHOBJICHHE JOBEPUTEIbHBIX OTHOIICHUM MEXIy YYHUTEIEeM U €ro
YUYEHUKaMH, CIHOCOOCTBYIOIIMX  TMO3UTHUBHOMY  BOCHPHUSATHIO  YYalllUMHUCS
TpeOOBaHUN U MPOCHO yuWTENsl, MPUBJICUCHUIO UX BHUMAHHS K OOCYKJIaeMON Ha
ypoke uHpopmaiuu, akTMBU3allMK UX MO3HABATEIbHOU EATEIbHOCTH;

- MOOYXJeHUE MIKOJbHUKOB COONIOAATh Ha YPOKE OOMICTIPUHSITHIE HOPMBbI
NOBEJICHMS, MpaBuia OOIIEHUS CO CTapIIMMHU (YYUTEISIMH) M CBEPCTHUKAMMU
(LLIKOJIbHUKAaMM ), IPUHIHUIIBI YYEOHOU JUCIUIUIMHBI U CAaMOOPraHU3alINH;

- IPUMEHEHHUE HAa YPOKE MHTEPAKTUBHBIX (POpM paboThl yyarmmxcs, Haubosuee
3¢ ()EeKTUBHBIX HA Pa3HbIX CTYNEHSAX 00pa30BaHus;

- BKJIIOYEHHE B YPOK DIIEMEHTOB MPOEKTHO-UCCIIEN0BATEIbCKON
NESATENbHOCTH, YTO JaeT MIKOJbHUKAM BO3MOXKHOCTh MPUOOPECTH HAaBBIK
CaMOCTOATEIBLHOTO PEUIEHUSI TEOPETUUECKON MPOOIeMbl, HABBIK T€HEPUPOBAHUS U
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opopMieHUS COOCTBEHHBIX WJECH, HABBIK MMyOJUYHOTO BBICTYIUICHUS TMEpe]
ayJIMTOpUEH, apryMEHTUPOBAHUS U OTCTaUBAHUS CBOCH TOUKU 3PEHUS.
BocnuTeiBarommii moteHIMana ypoka (U3UKH pEeaM3yeTcsl 4epe3 Io00p
BOCIIUTBIBAIOIIETO COJECPKAHUS MaTepuaia, B OCHOBE KOTOPOTo JiexaT 0a3oBbIC
HAIlMOHAJIbHBIE  IIEHHOCTH:  MATPUOTU3M,  COIMAJbHAs  COJUIAPHOCTH,
IPaKJAHCTBEHHOCTh, CEMbsl, TPyA M TBOPUYECTBO, HayKa, TPaJAUIMOHHbBIE
POCCHIICKHE PEIUTUHN, UCKYCCTBO U JIUTEPATYpa, IPUPO/Ia, YEIIOBEUECTBO.

ObIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA
«PU3UKA» (BA3OBBIN YPOBEHD)

Conepxanue mporpaMMmbl 1O (U3MKEe HampaBieHO Ha (HopMHUpOBaHHE
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa oOydaromuxcs 10—11 kimaccoB npu 00yueHun
X ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IEATEILHOCTHOTO TOJIXO0/A.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TMPEMETHBIM U METAIlPEAMETHBIM pe3yabTaTaM OOYUEHHsI, a TAKKe
YUUTHIBAET HEOOXOJAMMOCTh peaju3alid MEXKIPEIMETHBIX CBsI3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH YUE€OHBIMH MpeaMeTaMu. B Helt onpenensitoTcss OCHOBHBIE
e U3y4eHus (GU3MKUA Ha YPOBHE CPEIHET0 0oOIIero oopa3oBaHus, MiIaHUPyEMbIe
pe3yNbTaThl  OCBOEHUS Kypca (PU3WMKHM: JIMYHOCTHBIC, METalpeIMETHbBIC,
npeaMeTHbie (Ha 0a30BOM YpOBHE).

[Iporpamma o pu3uke BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca (PU3UKH Ha Oa30BOM YPOBHE, B

TOM YHCJI€ MPEIMETHBIE pe3yJIbTaThl 110 TOJaM O0yUEHHUS;

e cojepkaHue yueOHOTro npeamera «Pu3rka» mo rojgaMm oOydeHus.

®duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTyIAas B
KayecTBe y4eOHOTo MpeJMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUU 00 okpyxkaromeM mupe. LlkonpHbIN Kype PU3NKK — CUCTEMOOOpa3yroInii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUEe 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB U SIBJIICHUW, H3ydyaeMbIX XUMHUEH, OHUOIOTHEH,
dbuzmyeckorr reorpadueid U acTpoHomuei. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHHe (U3MYECKUX 3HAHMM  OMpeAessieT XapakTep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUS HOBBIX MaT€pUaJIOB C 3aJaHHBIMU CBOWCTBaAMHU U Jpyrux. M3yueHwue
(bY3UKH BHOCUT OCHOBHOM BKJ1a/l B (DOPMHUPOBAHKE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaroumxcsi, B (OpMHUpOBaHHE yMEHUU NPUMEHSTh HAYYHBI METOJ
MO3HAHUS TIPU BHITIOJTHEHUU UMM YYEOHBIX HCCJICIOBAHUIA.

B ocHoBY Kypca pu3uku a1 ypoBHS CpeHero oo1iero o0pa3oBaHusl MOJIOKEH
pAI uaeH, KOTOpble MOYKHO PacCMaTpUBaTh KaK MPUHIIMIIBI €70 TTOCTPOCHHUS.
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Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SIBISETCS JIOTUYECKU
3aBEpLIEHHBIM, OH COACPKUT MaTepuai U3 BCEX pa3lienoB (PM3UKH, BKIIIOUAET Kak
BOMIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (HU3UKA
0o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzamms mpearnojaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMANa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢bu3MKYU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
U DKOJIOTHYECKUMU TPOoOIeMaMH.

Hoes npuxnaonou Hanpasnennocmu. Kypce puzuku npeamnosiaraet 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUNA U3YUEHHBIX
TEOPUI U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DIIEMEHTOB
colepKaHus, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PAa3BUTUEM TEXHHUKH M TEXHOJOTUW, a Takke OOCYXKICHHS
npo0JieM palMoOHAIBHOTO NPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

Crep:KHEBBIMHU AJIEMEHTaAMH Kypca (M3UMKM Ha YpOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3nUeckue Teopuu (GopMHUpOBaAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOpUHU, POJIU (YHIAMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEJCTABIECHUAX O IPUPOE, TPAHULIAX TPUMEHUMOCTH
TEOPUH, JJI1 ONIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOLECCOB).

CHCTEMHO-AESTENIbHOCTHBIN MOJIX0J B Kypce (DM3HKU peanu3yeTcs Mpexie
BCEro 3a CYET OpraHU3alldH HKCIEPUMEHTAIBHOU AESITEIBHOCTH O0YyYaroluXcsl.
Ji1st 6a30BOr0O ypOBHS Kypca (PU3UKH — 3TO HCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIa0OPAaTOPHBIX padOT, KOTOPBIE B IPOrpaMMe
no ¢u3nke OOBEAMHEHBI B OOLIUI CIHMCOK YYEHHUYECKUX MPAKTHUYECKHX padoT.
Broigenenue B yKa3aHHOM IepedHe J1abOpaTOPHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl YYaCTHHUKAMHU 00pa30BaTeIbHOrO IMpolecca
UCXOMsI U3 OCOOCHHOCTEH IJIaHUPOBAaHUS W OCHalleHus kabunera ¢usuxu. [Ipu
TOM O00ECTeunBaeTCcsl OBIAJCHUE OOYYArOIIMMUCA YMEHHUSMHU TPOBOJIUTH
KOCBEHHbIE HM3MEPEHHUs, MCCICAOBAHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYUH H
[IOCTAHOBKY OIBITOB I10 POBEPKE MPEUIOAKEHHBIX TUIIOTES.

Bonpuioe BHUMaHUE yIEISIETCS PEIICHNUIO paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 17151 pacU€THBIX 3a]a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO 33JJaHHOM
(¢u3nyeckoil MOJENbIO, TO3BOJSIONIME TMPUMEHATh HM3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO pa3lena Kypca, TaK M WHTErpUpYys 3HAHUSA W3
pa3HbBIX pa3ienoB. [[s KauyeCTBEHHBIX 3aJa4 IPUOPUTETOM SIBIIIOTCS 3aJlaHUS Ha
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o0BbsICHEHHE TpOoTeKaHUsl (U3MUECKUX SIBICHUW W TPOIECCOB B OKPYKAIOIICH
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 (U3UMKA WM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€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.

JlemoHcTpanmonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUM C
IPUHIIMIIOM MUHUMAJIbHOM  JOCTATOYHOCTH M OOECIEYMBAET ITOCTAHOBKY
NEPEUNCIICHHBIX B MporpaMMe 10 (DM3UKE KIFOYCBBIX JIGMOHCTPAIMN IS
UCCJIEIOBAHUS  M3Y4YaeMbIX SIBICHMH H  MPOILIECCOB, OMIMUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHHYECCKUX MPUMCHCHHUH.

JlabopaTtopHOoe 00OpyJOBaHUE JUIsI YYEHHUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCsl B BHAC TEMAaTHYECKUX KOMILJIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydJalImmuxcs. TeMaTHYecKue KOMILICKTHI
7a00paTopHOro OO0OpPYIOBAaHMS JIOJDKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENILHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTa00pATOPUH.

HEJU U3YUYEHUSA YYEBHOI'O ITPEAMETA
«®U3UKA» (BA3OBbII YPOBEHD)

OCHOBHBIMH TEJIIMH U3y4eHUS PU3MUKHU B 0011eM 00pa30BaHUU SBIISFOTCSI:

e (opmMupoBaHue HHTEpeca M CTpEeMJICHHS OOYYaIOIIMXCA K HAYYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HHTEIJICKTyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHHEe YMEHUH OOBSICHATH SBJICHHUS C  HCIOJIH30BAaHUEM
(GU3NYIECKUX 3HAHUIA U HAYIHBIX JIOKA3aTEIhCTB,;

e (opMupoBaHHE TPEACTABICHUN O PONM (U3UKH JJIST PA3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH.

JlocTmkeHne dTHX Iiesield o0ecreunBaeTCs PEIICHUEM CIEAYIOMUX 3a7ad B

nporecce u3ydeHus Kypca Qu3uKu Ha YPOBHE CPEAHETO 00IIEero o0pa3oBaHUs:
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e TMPUOOpPETEHUE CUCTEMBI 3HAHUHN 00 00X PUZUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYIO (U3uKy,
AIIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U DJIIEMEHTHI acCTPOPU3UKH;

e (opmMupoBaHHe yMEHHIl TPUMEHSATH TEOPETHUYECKUE 3HAHUS U
o0ObsicHeHHsI (U3MYECKUX SIBJICHUH B TMpPUPOAEC U IS [PUHATUA
MPAKTUYECKUX PEIICHU B TOBCEIHEBHOM KU3HU;

e OCBOGHHE CIIOCOOOB peUICHUS pa3MYHBIX 3aJad C SIBHO 3aJIaHHOMN
dbusznueckoil MoOJeNb0, 3aad, IOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3fanue pu3NIecKord MOJIEIH, aJIeKBATHON yCIOBUSM 3a/a4u;

e TMOHUMAaHHUE (PUINYECKUX OCHOB U MPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITEILHOTO TUTAHWPOBAHUS W TIPOBEACHUS
(bu3MUeCKUX SKCHEPUMEHTOB, aHANIM3a U WHTEpHpeTauud HUHEPOpPMAIUH,
oTpeeNieHuUs JOCTOBEPHOCTH TOTYUYEHHOTO Pe3yIbTaTa;

e CO3JAaHME YCJIOBHM JUIS Pa3BUTHS YMEHUH MPOEKTHO-MUCCIEI0BATENHCKOH,
TBOPYECKOM JEATEIBHOCTH.

MECTO YYEBHOI'O IPEJIMETA
«®U3UKA» (BA30BBII YPOBEHb) B YUEFHOM ILIAHE

B cootBerctBun ¢ ®I'OC COQO yuebOnslii npeamer «dDusuka» BXOAUT B
npeaMeTHyo obnacTh «EcTecTBeHHO-Hay4HbIE TipeaMeTh». Ha n3yuenue Qusuku
B 10—11 kmaccax cpeanero oOuiero oOpa3oBaHusl Ha 0a30BOM YpOBHE B y4eOHOM
mane otBoauTces 136 gyacoB: B 10 kimacce — 68 yacoB (2 yaca B HeAeno), B 11 kiacce
— 68 gacoB (2 yaca B HEJICIIO).
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COJEPKXAHHUE YYEGHOI'O NIPE/IMETA
«®U3UKA» (FA30BbII YPOBEHD)

10 KJIACC
Paznen 1. ®u3uka v MeTOIbI HAYYHOTO NMO3HAHMS

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

MopenupoBanue (U3NYECKUX SIBIEHUH M mpolieccoB. HaydyHble THUMOTE3bI.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUS.

Ponb u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAKTUUECKOMN JEATETLHOCTHU JIIOJICH.

Jlemoncmpayuu

AHanoroBeie W HUGPOBBIE H3MEPUTEIBbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexanndeckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUIYKCHHS.
Cucrema orcuéra. Tpaekropus.

[Tepemetienne, CKOpPOCTh (CpelHSISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOpPEHUE MaTepuajbHOW TOYKH, UX MPOCKIMU HAa OCH CHUCTEMBbI KOOpJWHAT.
Ciio)xeHue nepemMeneHnui U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOE nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IYyTH U MEepEeMElICHUs
MaTepuaIbHOU TOYKU OT BPEMEHH.

CBoOoHOE TIazicHue. Y CKOPEHHE CBOOOTHOTO TMaICHUS.

KpuBosmmnennoe nprxenue. [[BmyxkeHne MaTepruabHOM TOUKH 110 OKPYKHOCTH
C TIOCTOSIHHOM MO MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JIMHEITHAs CKOPOCTb.
[Tepuon u wacrora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHNE.

TexHuueckue yCTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUAOMETP,
JBUKEHUE CHAPSJIOB, IICMTHBIE U PEMEHHBIC MTEpeIavun.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHK
JBUKEHUSL.

[IpeoOpazoBanre IBUKEHUN C UCTIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OpPOIIEHHOTO TMOJA YIJIOM K TOPH30HTY H
TOPU30HTAIIBHO.
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N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JIBHXKEHHUS C LENBIO ONPEACIICHUS] MIHOBEHHOMN
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 aBmkeHus Tena, OpOIeHHOr0 rOpU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 114
MaTEPUAIBHOU TOYKH. Tpernit 3akoH Hbr0TOHA 1JIs1 MAaTEPUAIBHBIX 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 TpeHusi CKOJbKEHUs! U cuiia TpeHus nokos. Koapdumuent Tpenus.
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 IMPUMEHEHUE: TMOIIINITHUKH,
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 1 M3MEHEHHWE HMITyJIbCa TeJla. 3aKOH COXPaHEHMUS HMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOW SHEPTUM.

ITorennuanbHas SHEPrusl. ITorenuanbHas DHEPrus yIpyro
nedhopmMupoBaHHOM NIPpYykUHBL. [loTeHIIMaNbHAS SHEPTHUs Tesia BOJIU3U TOBEPXHOCTH
3emMin.

ITorennuaabHbIE u HEMOTECHI[UAIbHBIE CHJIEL. CBs13b paboThI

HETIOTEHIUAJIBHBIX CHJI C ©3BMEHEHHEM MEXAHUUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMSI MEXAHUYECKON YHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHHU4YeCKre YCTpOWCTBA M NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIMANTBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOTHI CHIBI ¢ M3MEHEHHEM MEXaHWYECKON SHEPTHUH
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO XKTYTa.

Paznen 3. MogexkyasipHas pusuka ¥ TepMOAMHAMMKA

Tema 1. Ocnoebt MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUSA YacTUI[ BemectBa. Moaenu CTpPOEHHUS Ta30B, >XKUIKOCTEH U
TBEPJIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliei. Macca u
pasmepsl Monekyi. KonuyectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.
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Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJCabHOTO raza. AOCONIOTHas 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
BemecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: H30TEpPMa, 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, WUIIOCTPUPYIOIIUE YPaBHEHUE COCTOSAHUS MCAJIBHOrO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

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

HccnenoBanre 3aBUCUMOCTH MEXKY MapaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OOHOATOMHOTO  HJACAIbHOrO  rasa. Buael  Temmonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMSA, U3JIyUYCHUE. Y JeIbHAs TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMocTh MPOIecCoB B MPUPOIE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nericTBus TeroBol MammHbL. [lukn KapHo m ero kodpduIMeHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETIOPHEPTETUKH.
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TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CTOPaHMsl, OBITOBON XOJOAUIBLHUK, KOHJIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH HSHEPrud Tella MPU COBEPIICHHH DPAOOTHI: BBUIET
npoOku u3 OyTBHUIKM TOJ JIEHCTBUEM CXKATOro BO3J/lyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTpAIu).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnbIT N0 a1nabaTHOMY PACUIUPEHHIO BO3/1yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjaeHcauus. VMcnapenue u kuneHue. AOCONIOTHas U
OTHOCHUTEJIbHAs BIAXHOCTh BO3Ayxa. HacelllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT IaBJICHUSI.

Tépnoe Teno. Kpuctannuueckue u amopdHbie Tesna. AHU30TPONUs CBOMCTB
kpuctayioB. JKuakue kpucrtamibl. CoBpeMeHHble Marepuainbl. [lnaBienue u
KpUCTaJlIu3aius. Y ieJapHasl TeruioTa miasienus. Cyonumanus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuyecKkue YCTpPOICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTHH MOJIYYEHHUS] COBPEMEHHBIX MaT€pUaJIOB, B
TOM YKCJIE HAaHOMATEPHUAIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus 1 MJIaBICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTalIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mMepenne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Paznea 4. JaekTpoanHaMuKa

Tema 1. Inekmpocmamuxa

DneKTpu3aius Te. DICKTPUUECKU 3aps. J[Ba Bua SIEKTPUUECKUX 3apsIIOB.
[IpoBOAHMKM,  AUANEKTPUKHM U  MOJYNPOBOJHUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3neKTpUuecKuii 3aps.
Onektpudeckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro mods.  [IpuHiun
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CYHNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DIJIEKTPUYECKOTO
0JIA.

Pabota cun anekrpoctatuueckoro mods. [lorennuan. PazHocTs moTeHIIMANOB.
[IpoBOAHMKM M [UDJIEKTPUKUA B DJIEKTPOCTATHYECKOM Toiie. Jludnexrpuueckas
POHUIIAEMOCTb.

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

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHMKH B JIEKTPOCTATUYECKOM IOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

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

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomel

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 11 y4acTKa LETH.

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

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

DNEeKTpOABMKYIIAasi CUJa M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHKA TOKAa.
3akoH Oma J171s1 TOJTHOM (3aMKHYTOM) 35ieKTpryeckoi nenu. KopoTkoe 3aMbIKaHue.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUUECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OneKkTpuyecknuidi TOK B pacTBOpax M paciuiaBaX  3JIEKTPOJUTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIIU3.
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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 U0/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, NOTYTIPOBOIHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

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

CMenaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoi pa3psia ¥ IPOBOJAUMOCTE 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 ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyHIECTBISIETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHMS: SBJICHHE, HAay4HbIH (hakT, TUMoTe3a, (Qu3uvecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

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

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETIOOOMEH KHMBBIX OPraHU3MOB (BU[BI TEIUIONIEPEIaUH, TEIUIOBOEC PABHOBECHE),
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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DJICKTPUYECKHE  CBOMCTBA  METAVIOB,  DJIEKTPOJIMTUYECKAs]  UCCOIHAITUS,
raJibBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbCca B TEXHHKE (pakera, BOAOMET W JIpyTue), JBUTATEb 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, JIEKTPOHATPEBATEIbHBIC pUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KJIACC
Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe noje. In1eKmpoMacHUMHAA UHOYKYUSA

ITocTostHHBIE MarHuThl. B3anMoaencTBre TOCTOSHHBIX MAarHUTOB. MaruuTHoe
nose. Bekrop MarauTHOM MHAYKUMU. [IpUHIIUII Cynepro3uMA MAarHUTHBIX ITOJIEH.
JluHMr MarHuTHOM WHAYKUMHM. KapThHa JIWMHWUKA MarHUTHOM HWHIAYKIUHA TOJIS
MMOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHHN WHIYKIUA
MAarHUTHOTO TOJS JUIMHHOTO MPSAMOIO IMPOBOJHHWKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiictBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MO1yJIb U HallpaBJICHHE.

Cuna Jlopenuia, €€ MOyJib M HallpaBlieHUE. [BHKEHHE 3apsKEHHON YaCTULIBI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cunbl Jlopenna.

SlBneHne 3JIEKTPOMAarHUTHOW HMHIAYKUUAHU. [IOTOK BEKTOpa MarHUTHOM
WHIYKIUA. OJEKTPOABWIKYIAS CUJIa MHIYKIMUA. 3aKOH 3JICKTPOMArHUTHOM
unaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe Imoje. OJSKTPOABMXKYIIAS Cwia HHAYKIAU B
MPOBOJHUKE, JBHXKYIIEMCS TOCTYNATEIBbHO B OJJHOPOJHOM MAarHUTHOM IIOJI€.

[IpaBuino Jlenua.

NHayKTUBHOCTE.  SIBJE€HHME CAMOMHIYKIIMU. OJEKTPOABMXKYIIAsd CHUJIa
CaMOMHIYKIIHH.

DHEeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4ecknue yCTpOMCTBA M MPAKTUUECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MAarHMThbl, AJIEKTPOMATHUTHI, SJICKTPOABUIATENb, YCKOPUTEIU SJIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

[IOKYMEHT NOANMAA YRS HS b0

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 21.12.24 12:43 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIvHUM UHAYKIIMU MAarHUTHOTO TOJIS.

B3aumoperictBrue 1ByX NpOBOJAHUKOB C TOKOM.

Cuiia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHne PNEKTPOMAarHUTHOW UHIYKIIUU.

[IpaBuino Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBIKYILIEH CUJIbI MHAYKIUUA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHrne MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne neicTBUs NOCTOSHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

Pa3zgea S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KON€0AHUS

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJicOaHUS.
I'apmonunyeckue konebanus. Ilepuon, vacrora, ammiutyga u ¢asza KojgeOaHUM.
[IpyxvHHBIN MasATHUK. MaTemMaTUYeCKU MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosneOanuid. [IpeBpallieHre sHepruu Mpy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJ€OaHUS B
UJealbHOM KoJIe0aTeTbHOM KOHType. AHAJOTUS MEXAY MEXaHUYECKUMH U
ANEKTPOMAarHuTHeIMH KoJjebanusimu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHHs
SHEPIUHU B UJCATBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsIX. BeIHYK/IEHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHyK/IEHHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS.

IlepemenHbiii  TOK. CHHYCOMJANbHBIM MEPEMEHHBIH TOK. MOIIHOCTb
IIEPEMEHHOIO TOKa. AMIUIMTYAHOE W JACHCTBYIOIIEE 3HAYECHUE CHJIBI TOKA H
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE DICKTPUICCKOM
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJCTBE MIEKTpodHepruu. Kynbrypa
VICIIOJIB30BAHUS 3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHCHUE: DIIEKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KojaeOAaTeTbHONW CHUCTEMbI (TIPYKUHHBIM WA
MaTEMaTH4YE€CKU MasiITHUK).

Hab6mronenue 3aTyxaromux KoieOaHuu.
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HccnenoBanne cBOWCTB BBIHYXACHHBIX KOJICOAHU.

Habmronenne pe3onanca.

CB00O/1HBIE AJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuminorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocrenoBaTeIbHOM COCIMHEHUHM PE3UCTOpa, KaTYIIKH
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUY 3JIEKTpONepeIayn.

Vyenuueckuii sxcnepumenm, 1abopamopusle pabonol

WccnenoBanue 3aBUCUMOCTU MEpUOJa MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTU ¥ MaccChl rpy3a.

NccnenoBanue nepeMeHHOTO TOKA B LIEMH U3 MOCJIEI0BATENBHO COSAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PEe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmpomMazZHUMHbLE GOIHbL

Mexanuveckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
NuTtepdepenius u audpakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexrpomarautHolt BoiHe. CBoicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MpEeIOMIICHUE, MOIspu3auus, JuppaKkuus,
uHTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[IIxana »>MeKTPOMarHUTHBIX BOJIH. [IpMMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI pagnoCBs3U U TeNeBUACHUS. Patnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEBI.

TexHuueckue yCTpONCTBA M NPAKTUUECKOE NPHUMEHEHHUE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKa B TEXHHKE W MEAMIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue 1 pacCIpOCTPaHEHHUE MOMEPEUHBIX U MPOJAOIbHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUYHUK 3BYyKa.

HabGmronenne oTpakeHus M MPEeTOMIICHUSI MEXaHMYECKUX BOJTH.

Hab6mronenune natepdepenniuu u qudpakiiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

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

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXKEHUE, TPEJIOMIICHHE,
noJssgpusanys, rudpakius, HTepPepeHIus.
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Tema 3. Onmuxa

['eomerpuueckass onruka. IIpsMmoiMHENHOE pacnpoCTpaHEHUE CBETa B
omgHOpoaHOU cpeae. JIyu cBera. ToyeUHbIM UCTOUYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHue M300pakeHur B
IIJIOCKOM 3€pKaJe.

[Ipenominenue cBera. 3aKOHBI MpeTOMIICHHs cBeTa. AOCOIOTHBIN MoKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CioxHbIN coctaB Oenoro cBeta. LIBeT.

Cobuparomnirie U pacceuBaromue JIMH3bL. ToHKas rH3a. DOKYCHOE pacCTOSIHUE
U ONTUYECKasl cuiia TOHKOM nuH3bI. [locTpoenne n3oOpaxkeHuil B coOMparomux u
pacceunBaronux JuH3ax. opmMyiia TOHKOM JUH3BL. Y BeJIUUYEHUE, TaBaeMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBust HaOMIOACHUS MaKCMMYMOB U MHHUMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuuoHHas pemérka. YCIoBUE HaOIIOCHUS
[JIABHBIX ~MAaKCUMYMOB TIpM  MaJCHUM MOHOXPOMATHYECKOIO CBeTa Ha
TU(PaKITMOHHYIO PEHIETKY.

[Tonapuszauus ceera.

TexHuyeckue yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAS
OnTHKa, Tu(dpaKMOHHAS pelIETKa, MOJIPOU/I.

Llemoncmpayuu

[IpssMonMHEHOE pacpOCTPAaHEHHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTuueckue nprudOpBI.

[TonHoe BHyTpeHHEE OTpakeHue. Moiesb CBETOBOA.

HccnenoBanne cBONCTB N300pakeHU B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIECKOMa.

Habmonenne natepdepeHIny CBeTa.

Hab6mronenune nudpaxiuu ceera.

HabGmronenune nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 THPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenune nokazaresns NpeaomMiIeHus CTeKa.

HccnenoBanue cBOWCTB U300paKeHU B JIMH3AX.

Habmronenne nucnepcuu cBera.
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Paznea 6. OcHOBBI ClIEIUAJIBLHONH TEOPUH OTHOCUTEIBHOCTH

['panuLBl TPUMEHMMOCTH KJIIACCUYECKOM MEXaHUKHU. []oCTynaTel crienuanbHON
TEOPUHU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETA B BAKYYME,
MPUHIIMIT OTHOCUTEJIbHOCTH DUHIIITEIHA.

OTHOCUTENBPHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChI ¢ BHGPFHCﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ HJaCTHUIbI. SHCpFI/I}I
ITOKO:I.

Paznen 7. KBantoBasi pusnka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®dotounbl. Dopmyna [lnanka cBsi3u s3HEPTUM (POTOHA C €r0 YACTOTON. DHEPrUs
U UMIyJbC (HOTOHA.

OtkpeiTue u ucciaeaopanue Gorodddexra. OnbiThl A. I'. CtoneroBa. 3akoHbBI
dotorddekra. YpaBHenue OuHiuTerHa it pororddexra. «KpacHas rpanuiiar
doTtorddekTa.

JlaBnenue cBera. OmnbiTel 1. H. JIeOeena.

XHUMHUYECKOE JCHCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: (POTODJIEMEHT,
doTogaTuMk, coaHeYHas 6arapesi, CBETOAUO/.

Llemoncmpayuu

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHEIIHETO (poTo3PdhexTa.

Cseroamo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -YacTHIL.
[lmanerapnas momens aroma. lloctymater bopa. U3nydyenue u mnornomnieHue
(GOTOHOB MpHU MepexoAe aroMa C OJHOTO YPOBHS SHEPruuM Ha Apyroi. Buiel
criekTpoB. CHEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousnoBeIe cBolicTBa yactull. Boisnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
Ty aJI3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHn4eckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenne nuHelyaThIX CIEKTPOB U3TyUCHHUS.

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO
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Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HabGmronenue nuHeiyaToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpeITHE
paaroakTuBHOCTH. OnbIThl Pe3depdopia o onpeieseHuio coctaBa paii0akTUBHOTO
usnyuenus.  CpoiictBa  anmbda-, Oera-, ramMma-usnydeHus.  BuusHue
PaaMOaKTUBHOCTH HA KUBbIE OPTAHU3MBI.

OtkpeiTHEe TIpoTOHA M HeWTpoHa. Hykmonnas moxens simpa ['eitzenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sajapa. M30Tormsl.

Anbda-pacnaa. OJEKTPOHHBIA M TMO3UTPOHHBIM OeTa-pacman. I[amma-
U3JIlydeHue. 3aKOH PaAuOAKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JleekT macchl sipa.

Anepusbie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepusiii peaktop. Tepmosinepublii cunTte3. [IpoOiieMbl W TEPCHEKTHUBBI
SAIEPHON SHEPrETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

®dyHaaMeHTanbHble B3auMoAecTBUSA. ENMHCTBO (pr3nyeckoil KapTUHBI MUpA.

TexHnyeckue ycTpoucTBa U MPAKTUYECKOE MIPUMEHEHHE: NTO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.

Llemoncmpayuu

CuY€TurK MOHU3HUPYIOIIHNX YACTHLI.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

HccnenoBanre TpekoB yacTUll (110 TOTOBBIM (OoTOrpadusim).

Pa3zgea 8. JiieMeHTHI aCTPOHOMUM U ACTPOPUIMKH

Orarnbl pa3BUTHA ACTPOHOMUH. [IpHKIanHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3Bé3anoro neba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JIBUYKEHHE.

ConuHeuHas cucrtema.

Conunue. ConHewHasi akTuBHOCTh. Mctounuk sHeprun ConHua U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKHU. JlMarpaMma «CHEKTpaJibHBbIM KilacC —
CBETUMOCTB». 3BE3bl TJIABHOM MOCIEIOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY» I 3BE3] TIJIaBHOW IOCJIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKIAECHUU U 3Bosronuu ConHua u
3BE3]1. DTambl )KU3HU 3BE3/.
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Muineunsiii Ilyts — nama INanaktuka. Ilonmoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa00ma. Pazberanve rajgakTuk.
Teopus bonbmoro B3pbeiBa. PeMKTOBOE H3ITyYEHHUE.

MacmradHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN Il ONIPEIeTICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3ausl CEBEPHOTO MOMyIIapHs U IPKUE 3BE3bL.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O6o0maoiee NOBTOpPeHne

Ponp ¢usuku u acTpoHOMHMM B 3KOHOMHMYECKOW, TEXHOJOTHYECKOH,
COITMAJILHOM U DTUUECKOH cdhepax NesITeIbHOCTH YeIoBeKa, POJib U MeCTO (DU3UKH U
aCTPOHOMHH B COBPEMEHHOW HaYyYHOU KapTUHE MHpA, POJib (PU3NUECKONH TEOPUH B
(dbopMUpOBaHUU MpEACTABICHUIN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM psJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABIEHUN O TIPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocymecTBIsieTCs C
y4E€TOM COJEPIKATENBbHBIX MEXKIPEIMETHBIX CBS3EH C KypcaMHM MAaTEMAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAYYHOIO
NO3HAHUA: SBJICHUE, HAay4dyHbId (akT, rumnores3a, (U3MUEcKas BEIUYMHA, 3aKOH,
TeOpHs, HaOIIOAEHUE, SKCIIEPUMEHT, MOJECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHWE CHUCTEMBl YPaBHEHWM, TPUTOHOMETPUYECKHUE
(GyHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBI M MX IIPOCKIMHM HAa OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
IPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKH TOM00MS TPEYroJbHUKOB,
oTIpeJIeICHNE TUIOIAIN TFIOCKUX PUTYp U 00BEMA Tell.

buonocus: >nekTpuyeckue SBICHHS B JKUBOW MPUPOAE, KoJieOaTelIbHbIE
JIBHXKEHUSI B )KMBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl 00PA30BaAHMS KPUCTAITMIECKOMN PEETKU, CIIEKTPaIbHbIN aHAIN3.

leoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(oTochEMKa 3eMHON OBEPXHOCTH, MPEJCKA3AHUE 3EMIIETPSCEHUH.
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Texnonocus: NVMHUW BJIEKTpPONEpenady, TEHEpPATOp MEPEMEHHOTO TOKa,
BJICKTPOJIBUTATENIb, WHAYKIMOHHAS I€4b, pajap, pPaJIuONPUEMHHUK, TEIECBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAas ONTHKA,
coJIHEeUHas OaTapes.
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IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yuyenue U3k Ha YPOBHE CpEIHEr0 OOIIEro 0Opa3oBaHUs HAIIPaBJICHO Ha
JOCTH)KEHHE OOYUYaOIMMUCS JIMYHOCTHBIX, METalpPEJIMETHBIX M TMPEAMETHBIX
pe3yJIbTaTOB OCBOEHUS y4eOHOIO IpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOTO npeaMeTa « PU3NKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTb OOYHaIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIMM, TMO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM [IEHHOCTSIM POCCUHCKOro OOIIECTBA, pacUIUPEHHUE >KU3HEHHOI'O
OIBITA U OMNBITA AEATEIBHOCTH B IIPOLIECCE PEAIM3ALUU OCHOBHBIX HAIPABICHUN
BOCITUTATEJILHOU IEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

IPaKAAHCKOI0 BOCIIMTAHMSA:

e c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMH 00YUAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

e MPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JNEMOKPaTUYECKUX LIECHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO AEATEIIBHOCTH B MHTEPECAX IPaXKIAHCKOIO
oOlecTBa, yd4acTBOBaTb B CaMOYIpaBJIE€HUU B  0Opa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aHMOJIEVCTBOBATH C COLIMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU
C UX PYHKUIMSIMU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTApPHOMN U BOJIOHTEPCKOU IEATEIBHOCTH;

NATPUOTHYECKOI0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTh POCCUUCKOU rPaKIaHCKOHU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOLICHHE K TOCYAAPCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSIM
POCCUICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBECHUS;

e CIIOCOOHOCTbH OLICHMBATh CUTYallMI0O W NPUHUMAaThb OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YYEHOTO;

e OCO3HaHHUE JUYHOIO BKJIA/a B IOCTPOEHUE YCTOMUMBOIO OyaylIEro;

3CTETHYECKOI0 BOCIIMTAHMA:

e OCTETUYECKOE OTHOUICHHE K MHUpPY, BKIIOYasg DOCTETUKY HAY4YHOIO

pokymenT noamvcad BRRFSHEGBG TPHC YILET O (PU3NICCKOU HAYKE,
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TPYAOBOI'0 BOCIIUTAHUSA:
e HHTEPEC K Pa3IMYHBIM cdepam mpodecCHOHATBHON NeSATeTbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (DU3MKON M TEXHUKOHN, YMEHHUE COBEPIIIATh OCO3HAHHBIM
BBIOOp Oynyrieil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC >KHM3HEHHBIE
IJIaHBI;
e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
(bU3HMKY HA TPOTSKEHUN BCEH KU3HH;
IKOJIOTHYECKOI0 BOCTIMTAHUSA:
e Cc(hOpMUPOBAHHOCTH JKOJOTUYECKOW KYJIBTYpbI, OCO3HAHHE TI00aTBbHOTO
XapakTepa SKOJOTUYECKUX TPodIieM;
e IUIAHUPOBAHUE W OCYLIECTBIICHHE JCUCTBUU B OKpYXKAlOLIEW cpele Ha
OCHOBE 3HAHUA LI€JIEH YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;
e pAaCUIMPEHME OMbITa JESITEILHOCTH SKOJOTUYECKOW HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKE;
HEHHOCTH HAYYHOI'0 NMO3HAHMS:
e chOpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;
e OCO3HaHME LEHHOCTH HAYYHOM JAEATEIBHOCTH, TOTOBHOCTH B IpPOLECCE
u3ydeHuss (U3UKH OCYIIECTBIATh MPOCKTHYIO M UCCIEI0BATEIbCKYIO
JEATENbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare u3yueHus: uU3NKH Ha YpOBHE CpeHEro o0Iero oopa3oBaHus
y oOyuatomerocss OyayT chopMupoBaHBl CJeAyHOIIAe MeTanpeaMeTHbIe
pe3yJbTaThl:  TIO3HABATENbHBIC  YHUBEpPCAIbHBIE  y4eOHbIE  JCWUCTBUA,
KOMMYHUKAaTHUBHBIC  YHHUBEPCAJIbHBIC  Y4YCOHBIC  JICWCTBHS,  PETYJISTHBHBIC
YHHUBEPCAIbHBIC yUeOHBIC JICHCTBHSI, COBMECTHAS JCSITCIIBHOCTD.
VY obyuatoierocst 0y1yT chOpMUPOBaHBI ClIeAYIONINE 0A30BbIE JJIOTHYECKHEe
AeHCTBHA KaK YacTh MO3HABATEJIbHBIX YHUBEPCAJbHBIX YUeOHBIX e CTBHIA:
e CaMOCTOSTENIBHO  (GOPMYJIMpPOBATH W  aKTyaJIM3UPOBATH  MPOOIIEMY,
paccMmatpuBaTh €€ BCECTOPOHHE;
e ONpPEACTATH IENN JEATCIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTECPUU HX
JOCTKCHUS,
e BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHUS B PacCMAaTPUBACMBIX
(U3HYECKUX SIBIICHUSX;
e paspabaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YUYETOM aHAIN3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;
e BHOCHUTH KOPPEKTHUBHI B JCSATCIBHOCTh, OIIEHUBATh COOTBETCTBHE

nokyMEHT oAl BY IR TATQBHMSAIM, OLECHUBATL PUCKH IIOCIIEACTBUM IEATEIBHOCTH,
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e KOODJMHHUPOBATh W BBHINIOJHATH PabOTy B  YCIOBUAX PEAIBHOTO,
BUPTYaJIbHOTO 1 KOMOMHHPOBAHHOTO B3aMOICHCTBUS;

e Ppa3BHUBaTh KPEATHBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIEM.

Y oOyuaromerocss  Oynyr  chopmupoBaHBI  cleayomue — 0a3oBble
HCCJeA0BaTebCKNe TeiiCTBUS KAK YacTh MO3HABATEIbHBIX YHHBEPCAJIbHBIX
yueOHBbIX J1eHCTBHIA:

e BJIQJICTh HAYYHOW TEPMHUHOJIOTHUEH, KIIFOUEBBIMHU MOHITHSIMU U METOJIaMU

bu3UYECKON HAyKH,

e BIQJCTh  HABBIKAMH  Y4eOHO-HCCIICOBATEIbLCKOM M MPOEKTHOU
NEATeTbHOCTU B 00JacTh (PU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TOMCKY METOJOB peIlIeHHs 3a1ad  (U3UIECKOro
COJICpKaHUsl, TPUMEHECHHIO PA3JINYHBIX METOJIOB IMO3HAHUS,

e BIQJCTh BHUJAMH JIEATCIBHOCTH IO TIOJIYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEpIIPETAIlUU, TTPEOOPa30BAHUI0 U MPUMEHECHHIO B PA3IUYHBIX YUCOHBIX
CUTyallusX, B TOM YHCJIe TP CO3JaHUU Y4E€OHBIX MPOEKTOB B 0OJACTH
buzuky;

e BBISBISATH NPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJu3UpPOBATh 3aj1ady,
BBIJIBUTATh TUIOTE3y €€ PpEIIeHHsS, HAaXOAWTh AapTryMEHTBI  JUISA
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJACHUH, 3aJlaBaTh MapameTpbl U KPUTEPUU
pelieHus;

e AHAJIM3HUPOBATH IMOJYYECHHBIE B XOJI€ PEUICHUS 3aJaud PE3ybTaThl,
KPUTUYECKHU OIIEHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCIIOBUSX;

e CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOMN
JESATETHHOCTH, B TOM YHCIIC TIPU H3yYCHUH (PU3UKH;

e JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH MPUOOPETEHHBIN OIBIT;

e YMETh TMEPEHOCUTh 3HAaHHWS TIO (U3UKE B MPAKTUYECKYIO 00IacTh
KU3ZHEACATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IaCTEH;

e BBIJIBUTaTh HOBBIC HCH, IIPEJIaraTh OPUTHHAIbHBIE ITOAXObI H PEIICHHUS,

e CTaBWUTH MPOOJIEMBI U 337a49H, JOIMYCKAIOIINE AThTCPHATUBHBIC PEIICHMUS.

VY oOyuatomerocsi OyayT chOpMHPOBAHEI CICIYIONINE YyMeHHsI PadoTaTh ¢
uHpopManMeil Kak 4YacTh MNO3HABATEJNbHBIX YHHUBEPCAJbHBIX Y4YeOHBIX
JelCTBUM:

e BIJIQJICTh HAaBBIKAMU IOJYYCHHUS HHPOPMAIUU (PU3NUECKOT0 COACPKAHUS U3
MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIISATh MOUCK, AaHAIIN3,
CHUCTEMATH3alMI0 M HHTEPIpETAlui0 WH(pOpMaMU Pa3IudHbIX BUIOB U
dbopM TIpeIcTaBICHNUS,

e OIIEHUBAThH JIOCTOBEPHOCTH MH(MOPMAITUY;
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e HCIIOJIb30BaTh CpeacTBa HMHGPOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B  pEIIEHMM  KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COONIOZIeHuEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHbI, pecypcocOepeKeHusi, MPaBOBBIX HU
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3MYECKOTO COACpPKaHUA B pa3Iu4HbIX (popmaTtax c
yu€ToM Ha3HaueHuss HMHPOpMALMK M IEJIEBOM ayJIuTOpUU, BbIOUpas
ONTUMAJIbHYIO (POPMY MPECTaBICHUS U BU3YyaTU3AIIUH.

VY oOyuaromierocss OynyT chOpMHUpPOBAHBI CIEAYIONIME YMeHUsl OOLIeHus,
COBMECTHOM /eSITeJIbHOCTH KaK YacTh KOMMYHHUKATHBHBIX YHHUBEPCAJbHBIX
yueOHBbIX J1eHCTBHIA:

e OCYIICCTBISATh OOIIEHWE HAa ypokax (QU3UKK W BO BHEYPOUYHOU

JeSITEeNLHOCTH;

e pacro3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W  CMsT4aTh
KOH(DJIUKTBI;

e Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB;

e TOHMMATH U WCIIOJIb30BATh MPEUMYIIIECTBA KOMAHTHOW U WHIUBUIYaTbHON
paboThI;

e BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX NEHCTBUNA C Y4ETOM OOLIUX
MHTEPECOB M BO3MOXKHOCTEH KaXkJIOTO YJieHa KOJUICKTHBA,

e TMPUHUMATH IIETM COBMECTHOW JIEATEIHHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTH)KEHHMIO: COCTaBJISTh IUIaH
NEHCTBUH, paclpeaesarTh poju ¢ Y4ETOM MHEHHUI yYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM palbOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIAJa M KaXXKJOTO yYaCTHHKAa KOMAaHMIbI B
oOIIMii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

e TpenjaraTh HOBBIE MPOEKTHI, OIEHUBATh HJEH C TO3UIMH HOBU3HBI,
OpPUTHHAIILHOCTHU, PAKTUYECKOM 3HAUUMOCTH;

e OCYHIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEIECHHWE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Y  ofOyuatomerocs  OyayT  chOpMHpPOBAaHBI  CIEIYIONIUE  YMEHUS
CaMOOPraHU3alMH KAK YaCTH PeryJssTUBHbIX YHHBEPCAJbHBIX Yy4eOHBIX
JelCTBUM:

e CaMOCTOSITENIbHO OCYILIECTBISATh O3HABATENIbHYIO JESTEIbHOCTh B 001aCTH

(GU3MKK U aCTPOHOMUU, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYITHUPOBATH
COOCTBEHHBIC 3aJIaUH;
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e CaMOCTOSITEIBHO COCTABJIATH IJIAaH PEIICHUSI PACUETHBIX M Ka4€CTBEHHBIX
3a/1a4, TUIaH BBITIOJIHEHUS MPAKTHYECKOW pabOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHHI;

e JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM;

e pacCHIMPSTh pAMKH Y4EOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPETOUYTECHUN;

e JleNaTh OCO3HAHHBIA BHIOOP, ApryMEHTHPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTD 32 PEILICHUE;

e OIIEHUBATH MPUOOPETEHHBIH OIBIT;

e CIOCOOCTBOBATh (POPMUPOBAHHUIO M TPOSBICHUIO SPYIUIMU B 00JacTH
(Gu3KMKK, TOCTOSIHHO TMOBBIIIATH CBOWM 0O0pa30BaTENbHBIM M KyJIbTYPHBIM
YPOBEHb.

Y oOyuaromerocs  OyayT  chOpMHUPOBaHBI  CIEAYIOIIME  YMEHHS
CAMOKOHTPOJIsI, 3MOIMOHAJIBHOTO HMHTEJJIEKTA KAK YaCcTH PeTryJsaTHBHBIX
YHHUBEPCAJIbHBIX Y4eOHBIX J1e/iCTBUIA:

e JIaBaTh OIICHKY HOBBIM CUTYaIlMsIM, BHOCHTh KOPPEKTUBHI B JICATCIBLHOCTD,

OIICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISIM;

e BIIQJICTh HAaBBIKAMHU I[IO3HABATEIbHOW pediekcMr KaK OCO3HAHUS
COBEPIIIACMBIX JICUCTBHM M MBICIUTEIBHBIX MPOIECCOB, HX PE3YJIHTATOB H
OCHOBAHHUI;

e HCIIOJIH30BATh MPUEMBI PEhICKCHH TS OIICHKH CUTYaIluH, BEIOOpa BEPHOTO
peIICHUS;

e YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUKEHUIO;

e MPUHUMATh MOTHMBBI M apPTyMEHTHI JPYTUX TPU aHAIW3E PE3yJTbTaTOB
e TENHHOCTH;

e TMPUHUMATH Ce0s1, TOHUMAsl CBOM HETOCTATKU U JOCTOMHCTBA;

e MPUHUMATh MOTHBBI W apPTyMEHTHI JAPYTUX TPU aHAIN3E PE3yJIbTaTOB
NeSTENHHOCTH;

e TPHU3HABATH CBOE MPABO U MIPABO IPYTUX HA ONTHOKH.

VY oOyuaromierocst OyayT chopMUPOBaHBI CIEIYIONTUE YMEHUSI IMOIMOHAIBLHOTO
HHTEJIEKTA KAK YaCTHU PerysiTUBHbIX YHHBEPCAJbHBIX YUeOHbIX /IeiiCTBUIA:

e CaMOCO3HaHHWA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE
AMOIIMOHATILHOE COCTOSIHHUE, BUJCTh HAIIPABJICHUS PA3BUTHS COOCTBEHHOU
OIMOIMOHATILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

e CaMOPETYJIHPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHME, CIIOCOOHOCTh aJaNTHUPOBATHCA K
OMOIIMOHATILHBIM H3MEHEHUSM U TPOSBISTH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;
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e BHYTPEHHEW MOTHBAIWH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHIKEHHUIO LIEJIU U
yCIIeXy, ONTUMHU3M, WHUIHATHUBHOCTh, YMEHHUE JICHCTBOBATH MCXOAS W3
CBOMX BO3MOXXHOCTEH;

e DMIIATHM, BKIIOYAIONIEH CIOCOOHOCT, IOHWMAaTh SMOIMOHAJIBHOE
COCTOSIHHME JIPYTHX, YYUTBIBaTh €ro IIPH OCYIISCTBICHHH OOIICHMUS,
CITOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHHUIO;

e COIMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTh  BBICTPAUBAThH
OTHOIIICHHUS C JPYTUMH JIIOJbMU, 3a00THTHCS, MPOSBIATH HHTEPEC H
paspemniatb KOHMIUKTHI.

INPEJMETHBIE PE3YJIbTATBI

10 KUIACC

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHasi TOUKa, MHEepIHalbHas CHCTeMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
UJICAUTHHBIN a3, MOJAEIA CTPOCHUS Ta30B, XKUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3apsi/i IPU pelieHnr GU3NYECKUX 3aa4;

pacrmo3HaBaTh (U3MUECKHE SBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KMHETUYECKOU TEOPUM CTPOCHMS BEIECTBA U
JNEKTPOAVMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/IHOE MAJCHUE TeJl, IBUKEHHE IO OKPYKHOCTH, MHEPLHS, B3aUMOJIECHCTBUE
Tes, auddy3usi, OGpOyHOBCKOE IBHKEHUE, CTPOCHUE KUJKOCTEH U TBEPIBIX Tel,
U3MeHeHue o0bEMa Ted MpU HarpeBaHUU (OXJIAXAECHUH), TEIJIOBOE PAaBHOBECHE,
UCIIAPEHNE, KOHJCHCAlUs, IUIABJICHHE, KPUCTAJUIM3alusl, KUIICHUE, BJIAXXHOCTH
BO3/lyXa, IOBBIIICHUE JABICHUs Ta3a IPU €ro HAarpeBaHUM B 3aKPBITOM COCYIE,
CBA3b MEXIYy IlapaMeTpaMU COCTOSIHUSA Ta3a B M30IpoLeccax, dJIEKTPU3aLus Tell,
B3aUMOJECICTBHE 3apsJIOB;

OMHCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCIMONb3ys (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, IEPEMEIICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tella, CHIIA,
UMITYyJIbC T€Ja, KUHETUYECKasi SHEprus, MOTEHUUAJIbHAS SHEPrusi, MEXaHU4ecKas
paboTa, MexaHM4YecKas MOIIHOCTh; NPH ONUCAHWU NPABWIHHO TPAKTOBATh
(bu3MUecKnil CMBICT HUCIHOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUYCHHS M €IUHMUIIbI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO (DU3MYECKYIO BEIIMYUHY C JAPYTHMHU
BEJINYNHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBJICHUS,

l/lbllUJlbjg}i (é)l/ljvl/l‘it:bl(l/lc BCIIMYMNHBI. 1d4dBJICHHUC 1d3d, ICMIICp'dlypd, pr,u,H)l}i
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KUHETUYECKAsl SHEPTHs] XaOTUYECKOTO JBUKEHHUS MOJIEKYJ, CPEAHEKBAIpaTHIHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI DHEprusi, pabora rasa,
KOA(G(UIIMEHT TI0JIE3HOTO JICWCTBUSI TEIJIOBOTO JIBUTaTelsl; TPH ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHH CMBICT HCHOJIB3YEMBIX BEIUYHH, UX
0003HAaUeHUs W EJAWHMIIBI, HAXOJIUTh (HOPMYJBI, CBS3BIBAIOIIME JAHHYIO
(GuU3MYECKYI0 BEJIMUMHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U IJIEKTPUUECKHE
siBJICHUS (ITPOLIECCHI), UCTIONB3Y (DU3UUYECKUE BEIMYMHBI: DJIEKTPUUYECKUMA 3apsl,
ANEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIMAJ, pa3HOCTh MOTEHIIUAJIOB;
Opy ONHMCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIBI; YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYCCKYIO BEIMUHUHY C IPYTHMHU BEIMYUHAMU;

aHAJIM3UPOBAaTh (PU3MUYECKHUE MPOIECCHI M SIBJICHUS, WCIIONB3YS (U3HUCCKHUEC
3aKOHBI M MPUHIIUIIBL: 3aK0H BceMupHoro Tsaroterus, |, Il u 11l 3akonsl HeroToHa,
3aKOH COXpaHEHWsS MEXaHMYECKOW DSHEPruH, 3aKOH COXPaHCHHUS HMITYJIbCa,
NPUHITMI CYMEPIIO3UIIUA CHJI, TPUHITUI PABHOMPABHUS WHEPIIHAIBHBIX CHCTEM
0TCY€Ta, MOJEKYISIPHO-KHHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEJHEH KMHETHYECKOW SHEPTHH TEIIOBOTO JBMXKCHHS MOJIEKY C
a0COJIFOTHOM TeMmepaTypol, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsnga, 3akoH KyloHa, Tpu HITOM pa3inuyaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHUE U YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSCHATh OCHOBHBIC TIPUHIIUIIBI ICHCTBHUS MAIIIUH, IPUOOPOB M TEXHUIECKUX
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
dbopMynrpoBaTh podIemMy/3a1aqy U THIIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUsI, TPOBOIUTH OTBIT U (POPMYITUPOBATH
BBIBO/JIBI;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPEHUST (M3HUUECKUX BEITUYHH, IIPU
ATOM BBIOMPATh ONTUMAIBHBIA CIOCOO M3MEPEHUS W HWCIOJh30BaTh W3BECTHBIC
METO/Ibl OLCHKH MMOTPEIIHOCTEN U3MEPEHHN;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXJy  (PU3NUYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
¢buKkcHpoBaTh PE3yIbTATHI IOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYHH B BUIC
TabNuUIl ¥ TpauKOB, AETATh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOmrofiaTh mpaBuia 0€30MacHOTO TpyAa MPHU MPOBEJACHUU HUCCIEIOBAHUN B
paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKON W MPOCKTHOU
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JESTEIbHOCTA C MCIOJIB30BAHUEM H3MEPHUTENIBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000pyTIOBaHUS;

pemiath pacuéTHblEe 3aJaydl C SBHO 3aJlaHHOM (DU3MYECKOW MOJEINbIO,
UCTIOJIb3YsI (PM3UUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3UYECKYIO MOJEIb, BBIIACIITh (PU3UUYECKHE BEIUYUHBI U (POPMYIIHI,
HEOoOXOoIUMBbIe ISl €€ pEeIleHUs, TPOBOJAUTH PACUEThl M OIEHUBATH PEATLHOCTh
MOJIYYEHHOT'O 3HAYeHUs (PU3NUECKON BETUUNHBI;

peniaTh KaueCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTHUECKH HEMPOTHBOPEUHUBYIO
[EMOYKY PAaCCYXACHUN C ONMOpoi Ha H3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBJICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYEOHBIX 3a/1a4 COBpEeMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAIIMN U TPECTABICHUS
y4eOHOW U HAay4YHO-TIOMYJISAPHOW HWHQpOpMAIMU, TOJYYEHHONH U3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYyYaeMyt0 HH(HOpMAIIHIO;

IIPUBOJIUTH MPUMEPHI BKIIaJa POCCHICKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS IO (PU3UKE B MOBCETHEBHON KU3HU IJIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ NpUOOpaMH M TEXHUYECKUMH
yCTPOICTBAaMH, JUIsl COXPAHEHHUS 30POBbS M COOJIIOJCHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TIpyNme C BHIMOJHEHUEM pPa3JIMUHBIX COIMAJIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYNIbl, PalUMOHAIBHO paCHpEeAesiiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHJIAPTHBIX CUTYAlUSIX, aJICKBATHO OIICHUBATH
BKJIAJ] KaXXJJ0T0 U3 YYACTHUKOB I'PYIIIHI B PEIICHHE PACCMAaTPUBAEMOM MPOOIIEMBI.

11 KJIACC

JEMOHCTPUPOBATh HA MPUMEpax pojib U MecTO (U3NKKA B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTHH, B IPAKTHUYECKON JESATEIBHOCTH JIOJAEH, IEIOCTHOCTh U €IUHCTBO
¢bu3nUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN AJIEKTPUUYECKUU 3apsifl, JIyd CBETA, TOUYCUHbIA HCTOUYHUK CBETA, SJICPHAS
MOJICNIb aTOMa, HYKJIOHHAs MOJCIh aTOMHOTO SApa IPH PEIICHHH (PU3MUESCKUX
3aj]a4;

pacro3HaBath (U3UYCCKHUE SBJICHHS (TIPOIIECCH) U OOBSICHATh MX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKH M KBAHTOBOW (DM3UKH: JICKTPUIECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCMCTBUS TOKA, B3aHWMOJICHCTBUE
MAarHuTOB, »JJICKTPOMAarHWTHAasT WHAYKUMS, JCWUCTBUE MArHUTHOTO TIOJA Ha
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IIPOBOJIHMK C TOKOM M JBIDKYITUHCS 3apsiji, 2JICKTPOMArHUTHBIC KoJieOaHUsS W
BOJIHBI, TMPSIMOJIMHEHHOE PACIpPOCTpaHCHUE CBETa, OTPaKCHHE, MpeIOMIICHHUE,
uHTtepdepeHnus, audpakuus ¢ MOJsSpU3aIis CBEeTa, JUCIEPCHs  CBETa,
dboToanekTpuueckuii 3pdekT (Ppororddekrt), cBeTOBOE NaBlieHHE, BOSHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOPOJa, €CTECTBEHHAas W HMCKYCCTBEHHas

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

AJICKTPOMArHUTHBIE SBJIEHUS (MPOIECCHI), HCMOJB3Yys (PU3MUYECKHUE BETUYHHBI:
AJIEKTPUYECKUN 3apsii, CHJIa TOKA, DJICKTPUUECKOE HAIPSHKEHUE, AJIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JICKTPOJBIDKYIAs CHJIa, paboTa TOKa,
WHIYKIHUST MarHUTHOTO Tojs, cuia Awmrepa, cuia JlopeHia, WHIYKTUBHOCTh
KATYyIIKWA, SHEPrus SJICKTPUUECKOTO W MArHUTHOIO TMOJIeM, MEPUOJ U YacToTa
KojeOaHuii B KojeOaTeIbHOM KOHTYype, 3aps]l M Ccujla TOKa B IIpoIlecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHWM, (OKYyCHOE pacCTOsSHHE U
ONTHYECKAasl CWUJIa JIMH3bI, MPU ONMHUCAHUHU TMPABUIBHO TPAKTOBATh (HU3UYECKUI
CMBICII HCIOJB3YyEeMbIX BEJIMYMH, MX OOO3HAUECHHS U €JAUHUIIBI, YKa3bIBaTh
(dbopMyJIbI, CBSI3BIBAIONINE TAHHYIO (DU3NYECKYIO BEIMYUHY C IPYTUMU BETUYNHAMU;

OMUCHIBATh M3YyUYCHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHl, HCIOIb3YS
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrUsi U UMNYJbC (HOTOHA, MEPHUO]I TOJIypacnaja, SHEPrus CBI3U
ATOMHBIX SIZIEP, NPU ONUCAHWU MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIIOIb3YEeMbIX BEJIWYWH, MX OO0O3HAYEHUS] U €IUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (U3UYECKYI0 BEJIWYMHY C JPYTMMH BEJIMYUHAMU,
BBIYUCIIATH 3HAaUCHUE (PU3NYECKOU BEJIMYHHBI,

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SIBICHUS, UCIOJb3Yys (HU3NYECKUE
3aKOHBI U MPUHIMIBE: 3aK0H OMa, 3aKOHBI MTOCIEA0BATENLHOTO U NapaJlIEIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOoH Jlxoyns—J/IeHla, 3aKOH BJIEKTPOMArHUTHOU
WHYKIHWH, 3aKOH TPSIMOJIMHEUHOTO PacIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHe DWHINTEHHA s GoTtodrddexra,
3aKOH COXPAaHEHHUs JHEPTrUH, 3aKOH COXPAHEHUSI MMITYJIbCA, 3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHWs MAacCOBOr0O 4YMCia, NOCTyJaTel bopa,
3aKOH PAaJIMOAKTUBHOTO PACMaja, Py dTOM pas3indaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKCHHE U YCIOBHS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

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

CTPOWTH M OIHMCHIBATh HM300PAKECHHUE, CO37aBAEMOEC INIOCKHM 3EpPKaJIOM,
TOHKOM JIUH30M;

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 21.12.24 12:43 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




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 U3 MPEATI0KEHHOr0 000pyA0BaHNU s, IPOBOJUTH OMBIT U (OPMYIUPOBATH
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 (PU3NUYECKUX BETUYUH C UCTIOJIb30BAHUEM TPSIMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCUPOBATH PE3yJbTAThI
MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUJAE TaONMI] U Tpaduxos,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIIEIOBaHMS,

coOroaTh mpaBuiia 0E30MacHOTO TpyJa MpHU MPOBEICHUHN WCCIICTOBAHHUA 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 (hM3MUECKUe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBHs 3aa9u
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHUE BEIUUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE Ui €€ pelleHus, MPOBOJAUTHh PAcu€Thl M OIIEHUBATH PEajJbHOCTh
MOJy4YEHHOTO 3HaYEHUS (PU3NYECKON BETUINHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBAThH JJIOTUYECKU HEMTPOTHBOPEUHBYIO
[ETIOYKY PACCY)KJIEHUH C OMOpOil Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznvecKue sIBJICHUS,

MCTIOJIB30BaTh MPH PEUICHUH YI€OHBIX 3a/1a4 COBpEMEHHBIC MH(POPMAIIMOHHBIE
TEXHOJIOTHH JUI TOWCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIIUN U TPEICTABICHHUS
yu4eOHOH ¥ Hay4HO-TIONMYJSAPHOW HWHGPOpPMAIUMKU, TMOJYYEHHON U3 pa3IMYHBbIX
UCTOYHHUKOB, KPUTUUECKH aHATTU3UPOBATh MOIydaeMyl0 HHPOPMAIIHUIO;

OOBSCHATh TIPUHIUIIBI JICHCTBUS MAIMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh YCIOBUS MX 0€30MaCHOTO MCIOJb30BAHUS B TTOBCEIHEBHOM
KU3HH,

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

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSI 110 (PU3UKE B IOBCETHEBHOM KU3HU IS
oOecrieueHnss 0€30MaCHOCTH TPU OOpaIlIeHUHU € TPUOOpaMU U TEXHUYECKUMU
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 TPYMIMbI, PAMOHAIBHO paACHPEACNATh OO0S3aHHOCTH U
IJJAHUPOBATh ACATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUSX, aJICKBATHO OLICHWBATh
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIHI B PEIICHHE PACCMAaTPUBAEMOM MPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Koymyecrso yacos DyieKTpoHHBbIE (IU(PPOBLIE)
HaumeHoBaHue pa3iesioB H TeM MPOTrPaMMbI
n/n Bceero | Konrpoabubie | IIpakruyeckne | 00pa3oBaTe/ibHbIE pecypebl
padoThI padoThI
Paznen 1. DU3UKA U METO/bl HAYUYHOI'O ITIO3HAHUSA
bubmuoreka IJOK
1.1 ®u3uKa 1 METOAbl HAYYHOIO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro o pasueny 2
Pa3znen 2. MEXAHUKA
bu6moreka [JOK
21| Kunewarika ° https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 7
Hurammica https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1 1 htts://m.edsoo.ru/ 741072
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYISIPHO-KUHETUYECKOW TEOPUU 9 1 httos://m.edsoo.ru/7fA1bF72
bu6mmoreka [JOK
3.2 OCHOBEI TEpMOAMHAMUKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUA BemecTBa. da3oBbie 5 bubmuoreka [TOK
' HepeXoIbl https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
OOKYMEHT ﬂﬂﬂﬂmga%lgglrpﬁn%allf%ﬂl}lvl/ll(‘"rlg‘)AMHAMul‘A
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bubnuoreka [JOK
4.1 | Oneirpocrariia 10 L 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN PNEKTPUUIECKU TOK. TOKH B bubnuoreka [IOK
4.2 12 1 1
pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PeszepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 4
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11 KIIACC

No KoauvecTBo yacoB
HaumeHoBaHue pa3/iejioB M TEM NPOTrPaAMMbI daekTpoHHbIe (LM (pPOBbHIE)
n/m Bcero | Kontpoasnsie | IIpakTuyeckue
o0pa3oBaTeIbHbIE PecypChl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
11 MarauTtHoe nose. JNeKTpOMarHuTHas 11 1 3 bu6mmoreka LIOK
' UHYKIMS https://m.edsoo.ru/7f41c97¢c
Wroro mo pa3neny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHBI
51 MexaHu4ecKkue U 3JIEKTPOMarHuTHhHIE 9 1 bubnunoreka [HOK
' KosieOaHust https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.2 MexaHUYeCKHe U JIEKTPOMAarHUTHBIE BOJTHBI 5 1 httos://m.edsoo.ru/7fA1ca7c
bu6nunoreka [JOK
23 | Ommma 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI ClIeIMAIBHON TEOPUU 4 1 bubnuoreka [IOK
' OTHOCHUTEIIBHOCTU https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 DJIeMEHTbI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c97¢
bubmnoreka IJOK
4.2 | Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
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bu6nunoreka [JOK
4.3 ATOMHOE A1pO S https://m.edsoo.ru/7f41c97¢c

Hroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bu6mmoreka [JOK

5.1 DJIeMEHTHI ACTPOHOMHH B aCTPOPU3HKU 7 1 httos://m.edsoo.ru/7fA1ca7c

Hroro mo pa3neny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

4 bu6munoreka [JOK

6.1 | Obodmaromee nosTopenne https://m.eds00.ru/7f41c97c

Hroro no pazneny 4
PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

®uszuka, 10 kmacc/ Makumes [.5., byxoBueB b.b., Corckmit H.H.; nox
penakmueit IlapdentreBoit H.A. AxumonepHoe oo6mecTBo «M3marenbcTBo
«IIpocsenienue»

®wusznka (6a3oBbIli ypoBeHb), 11 wmacc/ Mskxumes I'.JI., [lerpoBa M.A.,
YronsaukoB O.C.; nox penakiueit [lappentoeBoit H.A., OOO «/Ipoday»

METOJUYECKHUE MATEPHUAJIBI UISA YYUTEJA

Metoanueckoe nmocobue k yueOnuky Mskumesa ['.5. 10 kmace / HlaTanuna
A.B., Akimonepsoe obuiectBo «M3aarensctBo «llpocsemenne»

Meronnueckoe nocodue k yueonuky Msakumesa ['.5. 11 knacc / HlaTanuna
A.B., AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

OenepanbHbiil TIOpTann «EauHoe coxaeprkanue oOmiero oOpa3oBaHUS» -
https://edso0.ru

[Topran «Poccuiickas anekTpoHHas mKkojay - https://resh.edu.ru

Caiir ®OI'BHY «MHCcTUTYT cCTparerun pa3BUTHS OO0Opa3oBaHUS» -
https://instrao.ru

Caiit ®I'BHY «DUIIN» - https://fipi.ru

bubanoreka nudpoBoro oopasoBaTeIbHOr0 KoHTeHTa hitps://urok.apkpro.ru/
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