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HHOACHUTEJIBHASA 3AIINCKA

[IporpamMmma 1o Qusuke 0a30BOro ypOBHS Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IMOJOXKEHUM W TpeOOBaHUU K pe3yjbTaraMm
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHOM mporpammsl, npeacTtaBieHHbX B PI'OC
COO, a Takxe ¢ yu€roMm enepanbHO paboyell MporpaMMmbl BOCIUTAHUS U
KOHLEMIUU TpernojaBanus y4yeOHoro mnpeamera «Dusmka» B 00pa3zoBaTeNIbHBIX
OpraHu3aLusIX Poccuiickoit depnepanuy, peanu3yromux OCHOBHBIE
oOpa3oBaTeibHbIE POTPaMMBI.

Copepxxanue mnporpamMmbl 10 (U3MKE HANpaBlIeHO Ha (QOpMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHB Mupa oOyyatomuxca 10-11 xmaccoB mnpu
oOydeHuu ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESTEIbHOCTHOIO
nonxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEIMETHBIM M METalpPEIMETHBIM pe3yJbTaTam
oOydeHHs, a TaKXKe YYUTHIBAET HEOOXOJUMOCTb pEaTH3alUu MEKIPEIMETHBIX
CBs3eM (PU3MKM C EeCTEeCTBEHHO-HAyYHBIMU Y4eOHBIMH TNpeameTamu. B Hei
OTIpPECIAIOTCS OCHOBHBIE IENHM W3y4eHUs (U3MKHM HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHus, IUIAHUPYEMbIE pPE3yJIbTaThl OCBOEHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarpeIMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YpPOBHE).

[Iporpamma 1o (pu3KKe BKIIIOYAET:

e [UTAHUPYEMBIE pPE3yJbTaThl OCBOCHMS Kypca (pU3MKu Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YIbTAThI 110 roiaM 00yUeHUs;

e coZiepkaHue yueOHoro npeamera «Pu3rka» 1o rogam o0ydeHusl.

dusrka Kak Hayka O Haubojee OOIMMX 3aKOHAX IPHUPOJIbI, BBICTYIAs B
KadyecTBe y4eOHOIo IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHUCTEMY
3HaHUN 00 okpyxkaroreM mupe. LIIKoIbHBIH Kype PUBHKHA — CUCTEMOOOPA3yIONTUA
JUIl €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIBKY (PU3NUYECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOLIECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3mdeckot reorpadmeir um actpoHomueid. Vcmonp3oBaHME W aKTUBHOE
OpUMEHEHHEe (QU3MYECKHX 3HAaHUW  ONpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIY4EHHMs] HOBBIX MAaTEPUAIOB C 33JaHHBIMU CBOMCTBAMHM M JPYIHX.
W3yuenue (GU3MKU BHOCHT OCHOBHOW BKJIaJd B (OPMHPOBAHHE €CTECTBEHHO-
HAay4YHON KapTUHBI MHpa OoOy4arommuxcs, B (OpMHUpPOBAHHUE YMEHUIl NPUMEHSTH
HAy4YHBII METOJ O3HAHMSI IPY BBIMIOJHEHUH MU YYE€OHBIX UCCIIEIOBAHMIA.

B ocHOBy kypca ¢Gu3UMKM UIsI YpOBHS CPEAHETO OOIIEro o0pa3oBaHUs
MOJIOKEH pAd HIeH, KOTOphlE MOYKHO paccMaTpuBaTh KakK MPUHIMUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepua U3 BCEX pa3/iesioB (DU3UKH, BKIHOYAET Kak
BOIIPOCHI KJIIACCUYECKOM, TAK U COBPEMEHHOM (PU3HKHU.

Hoes eenepanusayuu. B CcOOTBETCTBUM C HEWl Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nmyeckux Teopuil. Begymum B Kypce sBiseTcs
(opMUpOBaHHME TPEJCTABICHUIA O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEILIECTBE U
TOJIE.

Hoes eymanumapuzayuu. EE peanuzanusi mpennosaraet HUCIOIb30BaHUE
I'YMaHUTapHOrO MOTEHUHMada (PU3MYEeCKOW HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3uku ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U HKOJIOTMYECKUMU MPOOIeMaMHu.

Hoess  npuxnaonoii  nanpasnrennocmu. Kypc ¢duzuku  mpegmnosiaraet
3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKUX U TEXHOJOIMYECKUX NPUIOKECHUN
U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sKonoeuzayuu peannsyeTcsi TOCPEICTBOM BBEJICHHS DIJIEMEHTOB
COJIEpP)KaHUsA, TOCBSIIEHHBIX JKOJIOTMYECKUM  TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKA U TEXHOJOTHM, a TakkKe OOCYKICHUS
npobJIeM PaMOHAIBHOTO TPUPO/IOIIOIB30BAHMS M DKOJIOTUYECKON O€30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTAMHM Kypca (DU3MKM Ha YpPOBHE CpPEJHET0o OOIIEero
oOpa3oBaHus ABISIIOTCS (pusmueckue Teopuu (GOopMUPOBAHUE MPEACTABICHUHA O
CTPYKTYp€ MOCTPOEHMsI (U3NYECKON TEOpUH, POJIM (PyHAAMEHTAIbHBIX 3aKOHOB U

OPUHIIMIIOB B  COBPEMEHHBIX TMPEJCTABICHUSIX O MPUPOJIE, rpaHuIax
NPUMEHUMOCTA TEOpPUH, JUIS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUH W
IIPOIIECCOB).

CHCTEeMHO-IeTEIILHOCTHRIA TIOAXOJl B Kypce (U3WKH PEaTH3yeTcs MPEkKIe
BCETO 3a CUET OpraHM3alH SKCIICPHUMEHTAIBLHOW IEATEITLHOCTH O0YYaroIIHXCH.
Jlns  GazoBoro ypoBHS Kypca GU3HMKA — O3TO HCIONB30BAaHUE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOpaTOPHBIX pPadoT,
KOTOpbIE B MporpamMme 1Mo (u3NKe OObETUHEHBI B OOIIMNA CIMCOK YUYCHUUYECKUX
MPaKTUYECKUX paboT. BeineneHne B yka3aHHOM TiepeyHe JabopaTOpHBIX padoT,
MPOBOAMMBIX JIJII  KOHTPOJS W  OIEHKH, OCYIIECTBISACTCA YYaCTHUKAMHU
0o0pa3oBaTeNbHOTO TpOIlecca HCXOMs U3 OCOOCHHOCTEH IUTAHUPOBAHHUA W
ocHameHus kabwaera ¢usuku. Ilpum o3TOM obecmeunBaeTcs  OBIAJCHHE
OOyYalOIUMHCS YMEHUSMU TIPOBOJWTH KOCBEHHBIE W3MEPCHUS, WCCIICOBAHMUS
3aBUCHUMOCTEH (PU3MYECKUX BEJIWYUH ¥ TIOCTAHOBKY OIBITOB TO TPOBEPKE
MIPEITIOKEHHBIX TUTIOTES.

bonpiioe BHUMaHWE YAENAETCS PEIMICHUIO PACUETHBIX W KadeCTBEHHBIX
3amad. [Ipu 3ToM 11 pacd€THRIX 3a7ad MPHOPUTETOM SIBIISIOTCS 3aJa9d C SBHO
3aJJaHHOW (PU3UUYECKON MOJICIBIO, TO3BOJISIFOIINE TIPUMEHSTh U3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk W WHTETPUPYS 3HAHHUA W3
pa3HBIX pasaenoB. /[ KauecTBEHHBIX 3a/lad MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBsICHEHHE TIPOTEKaHUsI (PU3NYECKUX SBICHUN M TPOIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKOM MOJAETU A1 CUTyallMd HPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ tpedboBanuamu PI'OC COO K MarepualibHO-
TEXHUYECKOMY OOECHeUYeHHI0 Yy4uyeOHOro rmpoiiecca 0a30BBIM ypOBEHb  Kypca
bU3UKHM Ha YPOBHE CpPEIHEro 00IIero 0Opa3oBaHus JOJDKEH U3Y4aThCsl B YCIOBUSIX
NPEeIMETHOr0 KaOWHeTa (U3WKW WU B YCIOBUSAX WHTCTPUPOBAHHOTO KaOWHETA
IPEIMETOB €CTECTBEHHO-HAy4yHOro IHukiIa. B kaOuHere (U3UKH JTOHKHO OBITH
HeoOXoauMoe J1abopatopHOe OOOpYIOBaHWE JUIsl BBITIOJHEHUS YKa3aHHBIX B
nporpaMMe 1o (PU3MKe YYCHWYCCKUX MPAKTHYCCKUX PAdOT M JEMOHCTPAIIMOHHOE
o0opyI0oBaHuE.
JleMoHCTpalimoHHOE ~ 000OpyAoBaHHWEe (opMHUPYETCsl B COOTBETCTBHU C
NPHUHIIAIIOM MHHUMAJIbHOW JOCTAaTOYHOCTH W  OOECIEYMBACT ITOCTaHOBKY
NIEPEYUCIICHHBIX B TporpaMMe 10 (U3MKE KIIOYCBBIX JACMOHCTPAIMNA IS
UCCIICIOBAHMS ~ W3yYaeMbIX  SBJICHWH W  MPOIECCOB, OMIUPHUYCCKHX H
(dyHIaMEHTaIBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMCHCHHH.
JlaGopatopHoe oOopyZoBaHHE I YYECHHUYECKHX MPAKTUYECKUX pPadoT
dopMupyercss B BUJE TEMATHMYECKUX KOMIUIEKTOB M OOECIEUYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOy4aromuxcs. TeMaTH4ecKue KOMIUIEKThI
1ab0paTopHOro 00OPYIOBaHUSL JIOJDKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUN AHAJOTOBBIX M ITUGPOBBIX NMPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUE U(PPOBBIX JabOpaTOpHil.
OCHOBHBIMU LIETISIMH U3y4eHHS (PU3UKH B 00IIIEM 00pa30BaHHUHU SIBIISTIOTCS
e popMHUpOBaHHE WHTEpPECa W CTPEMJICHHA OOydYalIUXCd K HaydYHOMY
U3YYCHHUIO TIPUPOABI, PAa3BUTHUE HMX HWHTEIUICKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

e PA3BUTHE TMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (PopMHUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIINM SIBJICHUSIM;

e hopMuUpOBaHNE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa M3y4eHHs OCHOB
CTpOeHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e popmupoBaHue yMEHHIl OOBSCHSITH SBICHUS C MCIIOJIb30BAaHUEM
(¢u3HUeCKUX 3HAaHUN U HAYYHBIX JOKA3aTEIILCTB;

e popMupoBaHUE TpEACTaBICHUH O pPONM (DU3UKH I Pa3BUTHA JPYTUX

€CTECTBCHHBIX HAYK, TEXHUKH W TEXHOJOTHH.

JlocTkeHue STUX Telield 00ecTieunBaeTCsl PEIICHHEM CICIYIONNX 3a7a4d B
npoIecce U3ydeHus: Kypca GU3NKA Ha YPOBHE CpeIHEro o01Iero o0pa3oBaHUs:



o IPUOOPETEHHE CUCTEMBI 3HAHUM 00 OOIMMX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUSAX, BKIIOYAas MEXaHUKY, MOJCKYISIpHYIO (HU3HUKY,
AIIEKTPOMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(U3HKH;

e popMupoBaHHNE YMEHWN TNPUMEHATH TEOPETHUUECKUE 3HAHHUS TS
oOBsicCHEHUST (U3UYCCKUX SIBJICHHA B TPHUPONEC H IS TPUHATHS
IIPAKTUYECKUX PEIIEHUN B IOBCEIHEBHOW KU3HU,

¢ OCBOGHHE CIOCOOOB pEIICHUS pPa3MMYHBIX 337ad C SIBHO 3a/JaHHOU
¢usndyeckoil Monenplo, 33Jad, MOAPa3yMEBAIOMIMX CaMOCTOSITEIHHOE
co3nanue (pu3MIecKo MOy, aJleKBaTHOW YCIIOBHSM 3a/1a4H;

e IOHUMAHUE (PUINYECKUX OCHOB M TPHUHIIUIIOB JEHUCTBUS TEXHUYCCKUX
YCTPONCTB U TEXHOJOTUYECKHX MPOIIECCOB, UX BIHSHHS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIAJICHNE METOJIaMU CAMOCTOSATEIIPHOTO TUIAHUPOBAHHS M TPOBEICHHUS
(U3NYIECKUX SKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpPETAluU WHPOpPMAIIHH,
OTIpENIeICHNUs JOCTOBEPHOCTH MOJIYYEHHOTO PEe3yIbTaTa;

¢ CO3/IaHME YCJIOBUH Il Pa3BUTHS YMEHHU INPOEKTHO-HCCIIETOBATEIBCKOM,
TBOPYECKOM JICATEITHHOCTH.

Ha wsyuenue ¢usuku (0a30BbIi YpPOBEHb) Ha YpPOBHE CpPEIHEr0 OOIIEro
obpaszoBanus otBoautcs 136 wacos: B 10 kimacce — 68 yacos (2 vaca B Hefemi0), B
11 kmacce — 68 yacoB (2 yaca B HEIEIIIO).

[Ipennaraembrii B mporpamme 1o (U3HKE IMepedyeHb Ja0opaTOPHBIX U
NPAKTUYECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYUTENb JIeJaeT BBIOOD
NPOBEJEHUS JIAOOpaTOPHBIX pabOT W OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroNTUXCsl.



COAEPKXAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOT' O NO3HAHUS

®usuka — Hayka o npupozae. Hayynele MeTOIbI MO3HAHUS OKPYXKAIOLIETO
mupa. Posb dKcnepuMeHTa M TEOpUM B IIPOLECCE IIO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (pU3UKe.

MonenupoBanue ¢GuU3MYECKUX SIBICHUN M mporieccoB. HayuHble runortesbl.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIbl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBUS.

Ponb u mecto ¢u3uku B (pOPMUPOBAHMM COBPEMEHHON HAay4HOW KapTHUHBI
MHUpA, B IPAKTUYECKOMN ACATEIBHOCTHU JIFOACH.

Llemoncmpayuu

AnanoroBeie U 1UGPOBBIE H3MEpPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe ABUKEHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKCHMS.
Cucrema orcuérta. TpaekTopusi.

[Tepemenienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHE MaTepUaIbHONW TOYKH, UX MPOCKIMH HA OCHU CHUCTEMBI KOOpPIMHAT.
CiiokeHue nepeMenieHuii ¥ CI0KEHUE CKOPOCTEil.

PaBHOMEpHOE M paBHOYCKOpPEHHOE TNPSIMOJUMHEHHOE HBIKeHUE. ['paduxu
3aBUCUMOCTH  KOOpPAMHAT, CKOPOCTH, YCKOPEHMs, NYyTH U MEpPEeMEIICHUS
MaTepUaIbHON TOUKH OT BPEMEHHU.

CBoboaHoe majieHne. Y CKopeHrne CBOOOTHOTO TaICHHUS.

KpuBonuneriHoe nBmKkeHue. [IBUKEHHE MaTEepUaIbHOW TOYKHU o
OKPYKHOCTH C MOCTOSHHOM MO MOIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHAS
ckopocTh. [lepuos u yacrtora obpamienus. LleHTpocTpeMutensHOE YCKOPEHHE.

TexHuyeckue yCTpOWCTBA M IMPAKTUYECKOE IIPUMEHEHHE: CHUIAOMETD,
JNBH>KEHUE CHAPSIIOB, LEITHbIE U PEMEHHBIE IIEpeJayn.

Jlemoncmpayuu

Mogenp cucteMbl OTCYETA, WILTFOCTPALMs KUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[TpeoGpazoBanme TBMIKEHUH C UCTIOIH30BAHUEM TIPOCTHIX MEXAHNU3MOB.

[TameHne Ten B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnionenue naBuxkeHus Tena, OpOLIEHHOTO TMOJ YIiOM K TOPU30HTY M
TOPU30HTAJIBHO.



N3mepenue yckopeHusi CBOOOAHOIO MaACHMS.

Hanpasnenue ckopocTu npu ABUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHule pabomul

N3ydenne HEpaBHOMEPHOrO JBHKEHHUS C LEJBbI ONPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY IMyTAMH, IPOWICHHBIMU TEJIOM 3a
MOCNIEAOBATEIIbHBIE PABHBIE MPOMEXKYTKA BpPEMEHHM TIPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYAJIBHON CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune ABUKEHUS 1IAPUKA B BA3KOMN KUJKOCTH.

N3yuenue nBu>KeHUs Tena, OpPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

IIpyHOMII ~ OTHOCHUTENBHOCTH lNanmunes. Ilepseii  3akoH  Hprorona.
NHepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. ITpunuun cynepno3unimu cui. Bropoit 3akoH HbroToHa
JUIs MaTepuasibHOM Touku. TpeTtuit 3akoH HeloTOHA 1J19 MaTepUalibHBIX TOUECK.

3akoH BcemupHoro TiaroreHusa. Cuna Tskectu. IlepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mMokosi, CKoJIbxkeHus1, kaueHus1). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUsl CKONIBKEeHHUA U cuiia TpeHus nokos. Koaddumuent tpenus.
Cuita cOnpOoTHUBIICHHS IPU IBH>KEHUU TEJA B )KUJIKOCTH WIIH ra3e.

[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiIbl OTHOCHTENBHO OCH BpamieHus. Ilnedo cumbl. YcnoBus
paBHOBECUS TBEPAOIO TeA.

TexHrueckue yCTpOMCTBa M MPAKTHUYECKOE MPUMEHEHUE: MOJIIUITHHKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHve uHepuuu.

CpaBHeHHME MacC B3aMMOJICUCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3smepenue cun.

CrnoxeHne cul.

3aBUCHMOCTB CHJIBI YIIPYTOCTH OT eopmarum.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MAJACHUM.

CpaBHeHHME CUII TPEHUS MOKOSI, KAYEHUSI U CKOJIbKEHUSI.

VYcnoBust paBHOBECHs TBEPAOTO Tena. Buasl paBHOBeCHS .

Vuenuueckuti sxcnepumenm, aabopamophule padomul

N3yuenune nuskeHust Opycka 1o HaKJIIOHHOM IJTIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUX B TPYXKUHE U
PE3UHOBOM 00pa3siie, OT UX AehOopMaIIiU.

HccnenoBanue ycioBUM paBHOBECUS TBEPAOIO TeENa, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axkonwl coxpanenus é mexaHuke

Nmnynec maTepuanbHOM TOUKH (Te€na), CUCTEMbl MaTepHAIbHBIX TOYEK.
NmMriynbe cuiabl M WM3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHHUsS HUMITYJIbCa.
PeaktuBHOE HBUXKEHHE.

Pabota cumbl. MOIIHOCTE CUJTBI.

Kunernueckass sHeprusi marepuanbHOM TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKON YHEPTHM.

[ToTennuanpHas SHEPrusl. [ToTenmnmanbpHas SHEPTUS yIpyro
nedhopMupoBaHHOW  mpyxkuHbl.  [loTeHnumanpHass  SHeprust  Tena  BOJU3H
NOBEPXHOCTU 3EMJIU.

[ToTennuaneHple W HEMOTEHIIMAJBHBIC CUJIBIL. CBsi3b  paboTHI
HEMOTCHITMAIBHBIX CHJI C W3MEHCHHUEM MEXaHWYECKOW DHEPTruu CHUCTEMBI Tell.
3aK0H COXpaHEHHUsI MEXaHUUECKOW SHEPIHH.

Yrpyrue u Heyrpyrue CTOJIKHOBEHHS.

TexHnueckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: BOINOMET, KOIIED,
IPYKUHHBIN [TUCTOJET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

[Tepexos MoTeHIIMATBLHOM YHEPTUU B KHHETUHIECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, iabopamopHvle pabomul

N3ydenne abCONMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsS3M pabOTHI CHIIBI C M3MEHEHHWEM MEXaHHYECKOW SHEPruu
TeJa Ha MPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipHas puznka U TepMOIMHAMHUKA

Tema 1. Ocnoebt MoneKyIApHO-KUHEMUYECKO meopuu

OCHOBHbIE TIOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOW TEOpUU U HX OMNBITHOE
obocHoBanme. bpoyHoBckoe nBmxkeHue. Juddys3us. Xapaktep IBMKEHUS W
B3aHMOJICVCTBUS 4YacTUIl BellecTBa. MoOJEnu CTPOCHHS Ta30B, XKHIKOCTEU U
TBEPBIX TEJI U OOBSICHCHHE CBOMCTB BEIIECTBA Ha OCHOBE ITHUX MoJjeieii. Macca u
pa3Mepsl MmoJiekyi. KonnuectBo BeniectBa. [loctosnnas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHOro  rasa. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUH HUJCAIbHOrO raza. AOCONIIOTHAash TeMIlepaTypa Kak Mmepa
CpEIHEM KUHETUYECKOW DJHEPrUU TEIUIOBOrO JBWXKEHUA uactul rasza. [llkama
temrniepatyp KenpBrHa. ['a3oBble 3akoHBL. YpaBHeHHe MeHnneneeBa—Kiamneipona.
3akoH JlanbToHa. M30mponeccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['pauyeckoe MpeacTaBI€HUE HU30IPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

Texuuueckne ycTpoWcCTBAa UM MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTraHUYECKUX COCUHEHUM.

OnpiThl 0 1 Y3UN KUAKOCTEHN U ra3oB.

Mopnenb OpOYHOBCKOTO JABUKEHUS.

Mogens omnbita lITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBHUSL.

Mopenb, WIITIOCTPUPYIOLasi IPUPOAY AABICHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOLIME YpPaBHEHHE COCTOSHUA HWJIEAJbHOTO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, iabopamopHule pabonul

Ornpenenenne mMacchl BO3AyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEpPEHUN
o0BEMa KOMHATHI, JABICHUS U TEMIIEPATYPhI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXKIY MTapaMeTpaMu COCTOSIHUS Pa3peKEHHOI0
rasa.

Tema 2. Ocnogbl mepmoounHamuKu

TepmonnHamMmuyeckass cucteMa. BHYTpeHHSAS SHEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U criocoObl e€ m3MeHeHus. KonmuecTtBo TemioTsl U paborta. BHyTpenHsis
JHEpPrus  OJHOATOMHOIO  HJAEAJbHOrO  Tasa. Buael  Temmonepenauw:
TEIUIONPOBOJAHOCTh, KOHBEKLMS, M3JIy4YEHHUE. YJI€NIbHAs TEIJIOEMKOCTh BEIECTBA.
KosmmuecTBo TEmoOTHI IpyU TEIUIONEpENAYE.

[lonsitTne 06 aamabaTtHOM Tmporiecce. [lepBbIi 3aKOH TEPMOJIWHAMUKH.
[IpumeHeHne mnepBOro 3aKOHAa TEPMOJIMHAMHMKU K u3ompoieccaMm. ['paduueckas
WHTEPIPETANHS padOThI raza.

Bropoii 3akon TepmoguHamMuki. HeoOpaTtuMocTh MpOIECCOB B IPUPO/IE.

TermoBble  MamumHbl.  [IpuHOUIEBL JEUCTBUS  TEIUIOBBIX  MAalIWH.
[IpeoGpa3oBanmst »HEPruM B TEIUIOBBIX MamuHax. KodadduimeHt mone3Horo
neucTBus TerioBor MmamuHbl. ukn KapHo u ero kosduimeHT moJIe3HOTO
NEeUCTBUA. DKOJIOTHYECKUE MTPOOJIEMBI TETIOAHEPTETUKHU.



TexHuyeckue yCTpOWCTBA W NPAKTHUYECKOE NPUMEHEHHWE: JBHUraTellb
BHYTPEHHET0 CTOpaHUsi, OBITOBOM XOJIOMILHUK, KOHIUITUMOHED.

Jlemoncmpayuu

N3meneHnrne BHYTpEeHHEH SHEpPruu Tejla MPU COBEPIICHUH PadOThI: BBUIET
npoOKW W3 OYTBUIKM TOJ JEHCTBHEM CKAaTOrO BO3/AyXa, HarpeBaHue >gupa B
JATYHHOU TPyOKe MyTEéM TpeHHUsl (BUACOAEMOHCTPALIHS).

N3menenne BHyTpeHHEN SHEPruu (TeMIepaTyphl) Tea Npu Terionepeaaye.

OnpIT mo aauabaTHOMY pacUIMPEHUI0 BO3AyXa (ONBIT €  BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, IBUraTess BHYyTPEHHETO CrOpaHUsi, PEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopHule pabomol

N3MmepeHue yenbHON TEINIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeutecmea. Dazoevie nepexoonvt

[TapooOpazoBanue u koHjeHcaius. Vcmapenwe u kuneHue. AOCONIOTHas |
OTHOCUTEIbHAA BIAXHOCTh BO3AyXa. HacklieHHBI map. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JIaBJICHUSI.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPOIHUS CBOWCTB
kpuctamuioB. JKunkue kpucramibl. CoBpeMeHHble MaTepuanbl. llnaBienune u
KpUCTAJIM3alus. Y ienbHas TeruioTa riasieHus. Cyomumarust.

VYpaBHeHue TerIoBoro danaHca.

TexHHuecKkue yCTpONCTBA M MPAKTHUUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTMU MOJIYYEHHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHUCJIE HAHOMATEpPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIILICHHBIX APOB.

Kunenue npu noHMKEHHOM J1aBJICHUU.

CniocoObI M3MEPEHUS BIAXKHOCTH.

HaGnronenne HarpeBaHus ¥ IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

N3mepeHne OTHOCUTEIbHOM BIIAYKHOCTH BO3AYyXa.

Paznen 4. DinekTpoaMHAMHUKA
Tema 1. nekmpocmamuxa
OnekTpuzanysi Tel. OIJEeKTpUYecKuid 3apsia. JlBa BHIA 3IEKTPUUYECKUX
3apanoB. [IpOBOJIHMKHM, NUAIEKTPUKH M MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsiaa.
B3aumoneiictrue 3apanoB. 3akoH KynoHa. ToYedyHBIN 3IEKTPUUECKUAN 3apsl.
Onektpuueckoe mnone. Hanpsk€HHOCTh  anexkTpuueckoro mnosst.  [lpuHuun



CYHEPIO3ULIMU IEKTPUUYECKUX IOJEeH. JIMHUM HanpsKEHHOCTU DIJIEKTPUYECKOIO
TOJIS.

Pabora cunm  anextpocratuueckoro  mons.  [lotennman.  Pa3HocTh
MOTEHIHUANOB. [IpOBONHMKM ¥ JAUAJIEKTPUKH B DIIEKTPOCTATUYECKOM  TIOJIE.
JnanekTpudeckas MpOHULIAEMOCTb.

DnekTpo€MKOoCcTh. KoHeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOPA.
DHEpPrus 3apspKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTaTHUYECKasl 3allliTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPYWHBIM OPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U TPUHIMII AEUCTBUS DJIEKTPOMETPA.

B3aunmoneiicTBre HaRIEKTPU30BAHHBIX TETI.

DIIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOHUKY B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPNIEKTPUKH B AIIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa  OT IUIOLIAIU
IUTACTUH, PACCTOSIHUS MEXKY HUMU U JUAIEKTPUUECKON ITPOHUILIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwiit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

ONEeKTpUYEeCKUd  TOK. YCIIOBHUA CYIIECTBOBAHUS 3JIEKTPUUYECKOTO  TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOAHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEnH.

DIEKTPUYECKOE CONPOTHUBICHUE. YIEIbHOE CONPOTUBIECHUE BEILIECTBA.
[TocnenoBarenbHOE, MapAILIENBHOE, CMEIIAHHOE COCITMHEHNE TPOBOJHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jlxkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOABUAKYILAsA CUJIAa M BHYTPEHHEE CONPOTHUBICHHE HCTOYHUKA TOKA.
3akoH OMa Ji71s TOJTHOM (3aMKHYTOM) AieKTpudeckoi uenu. KopoTkoe 3aMblkaHUe.

DONEKTpOHHAsT  MPOBOJMMOCTb  TBEPABIX  METAJLIOB. 3aBUCUMOCTh
CONPOTUBIIEHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOANMOCTD.

DneKkTpuueckuil ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoaHUKH. CobcTBeHHas 151 IpUMECHas MIPOBOAUMOCTD
noynpoBoHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPBI.

DNEKTPUYECKUN TOK B  pacTBOopax M  pacIulaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMALUA. DIEKTPOIIU3.



DNeKTpuyeckuii TOK B ra3ax. (CamMOCTOSTENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Momnunus. [lnazma.

TexHuueckue yCTpPOMCTBA U TMPAKTUUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJIBTMETP, PEOCTaT, HUCTOYHUKU TOKA, DJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AIEKTPOOCBETUTEBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyYMHBIN THOJ,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, TIOJTYIPOBOJHUKOBBIN TUO/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHHUS HWJIMHIPUYECKUX TPOBOJHUKOB OT JIJIUHBI,
IUIONIA/IM MTOTIEPEYHOI0 CEYEHUS U MaTepuaa.

CwmernianHo€ coeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue ANMEKTpOABIKYyIIeH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIICHKAa BHYTPEHHET0 COMPOTURIICHUS.

3aBUCHMOCTD COTMPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTD 3IEKTPOIUTOB.

HckpoBont pa3ps U IpOBOJAUMOCTD BO31yXa.

OHOCTOPOHHSISI TPOBOJIUMOCTD JUOJIA.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yueHne cMEaHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepeHue >MeKTpOABUKYILIEH CUJIbI UCTOYHUKA TOKA U €ro BHYTPEHHETO
CONPOTUBIICHUS.

HaGmronenue snekrponusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢uzuku 6a3zoBoro ypoBHs B 10 Kimacce oCyIIeCTBIsSETCS ¢
Y4E€TOM COZAEPIKATEIbHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nouamus, CBSI3aHHBIE C H3yYEHHWEM METOJIOB HAYYHOTO
MO3HAHUS: SIBIICHUE, HAay4YHbIH (akT, THIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HabJIIOIeHUE, SKCIIEPUMEHT, MOJICTIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: peumieHUe CUCTEMbl YpaBHEHHH, JHHEWHas (QyHKIHS,
napaboia, runep6oia, ux rpadUK U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: mexanmdyeckoe ABUKEHUE B XKUBOUW mpupone, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHW3MOB (BUIbI TEIUIONEpPEIAayH, TEIJIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOIMTHYECKAs IHCCOLAALINS,
rajabBaHUKA.

l'eoepacghus: BTaxXHOCTH BO3/1yXa, BETPbI, OAPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBMKEHHUW C HCIOJIb30BAHHMEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOJAIIMIIHUKM, HCIOJIb30BAHME 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATENb BHYTPEHHEIO
Cropanus, naposas TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIULIKUOHEP, TEXHOJIOTUU
IIOJIyYEHUSI COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHUCJIE HAHOMATEPUAIOB, H
HAaHOTEXHOJIOTUH, JJIEKTPOCTAaTHUYECKasl 3allliTa, 3a3€MJICHHE DJIEKTPONpPHOOpOB,
KCEpOKC, CTPYWHBIN PUHTED, AIIEKTPOHATPEBATEIIbHBIC npuoOopHI,
AIIEKTPOOCBETUTENbHbIE IPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pasnen 4. DiekTpoaAMHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAg UHOYKUUA

[TocrosuHble  MarHuThl.  B3aumopelcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnosne. Bektop MarHUTHOM HWHAYKIMU. [IpuHUIMN cyneprno3uiuu
MAarHUTHBIX TOJEH. JIMHMKM MarHUTHOM WHAYKUuMHM. KapThHa JIMHWW MarHUTHOW
WHIYKIWU T0JIs1 TOCTOSIHHBIX MAarHUTOB.

MaruutHOoe 10JN€ TPOBOJHMKA C TOKOM. KapTWHa JMHHUA WHAYKIUU
MAarHUTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOIO
IPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBue MpoBOJHUKOB €
TOKOM.

Cuna AmMnepa, e€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moy/b U HarpaBiieHHe. [[BrkeHue 3apsiKeHHOW 4acCTHUIIbI
B OJHOPOJHOM MarHUTHOM mosie. Pabora cumsl JIopeHia.

SlBneHne BaeKTpOMAarHUTHOW HWHAYKUOHMH. [lOTOK BekTOpa MarHUTHOM
WHIYKUAW. ODJEKTPOABMKYINAS CHJIAa MHAYKIMH. 3aKOH 3JEKTPOMarHUTHOU
naaykuuu dapanes.

BuxpeBoe »snektpuueckoe mose. ODIEKTPOABIKYIIAs CHJIa WHIYKIHH B
MMPOBOJHUKE, ABKYLIEMCS NIOCTYIIATENIBHO B OJHOPOAHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHaykTUBHOCTh.  SIBIEHME  CaMOMHIYKUMH. OJEKTPOABMXKYIIAsS  CHJIA
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO MOJSI KATYIIKUA C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: IIOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTHI, 3JICKTPOJBUIATENIb, YCKOPUTEINW 3JIEMEHTAPHBIX
YacTUll, UHAYKIMOHHAS MEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHUE DNEKTPOHHOTO MMyYKa MArHUTHBIM I1OJIEM.

JIMHMY MHIYKIMA MAarHATHOT'O TTOJISL.

B3aumoneunctsue 1ByX IIPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cwibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue ANeKTPOMarHUTHOM MHIYKIIMH.

IIpaBuino Jlenna.

3aBUCUMOCTD JJIEKTPOABUKYILIEH CHIIBI MHIYKIMH OT CKOPOCTH W3MEHEHHS
MAarHUTHOT'O MOTOKA.

SIBneHne CaMOMHIYKLIHH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3yyeHrne MarHuTHOIO MOJIs KaTyIIKU ¢ TOKOM.

NccnenoBanue AeMCTBUS MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHUS IEKTPOMAarHUTHOW MHIYKIIUH.

Pa3nen 5. KoeGanusi u BoJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KOA€OAHUA

KonebGarenbHast  cuctema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUsI.
"apmonnyeckue konebanusi. Ilepuon, wacrora, ammuutyna u ¢asa KoJeOaHUI.
[IpyxunHHbId MagTHUK. MaTemMaTHUYeCKUH MAasTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBparienne SHEPTUU TPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenpupiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UCaIbHOM KoJjeOaTebHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYECKUMU U
ANEKTPOMarHuTHeIMU KosieOanusimu. Popmyna Tomcona. 3akoH COXpaHEHUs
HHEPTUU B UCATBHOM KOJIEOATEIIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoieOaHUsSX. BBIHYKIEHHBIE MEXaHUYECKUE
kosneOanus. Pe3onanc. BeiHyX/I€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUS.

Ilepemennblii  TOK. CHHycOMJaNbHBIM TMEpPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE M [JEUCTBYIOIIEE 3HAYEHHE CWIbl TOKA H
HaIpsKEHHUSL.

Tpauchopmarop. [IpousBoacTBo, mepenada U NMOTpeOICHUE DICKTPUUECKOM
SHEPIruMu. DKOJOTMYECKUE PHUCKU TpPHU MPOU3BOJACTBE 3EKTpodHepruu. KymbTypa
WCMOJIB30BAHUS JIEKTPOIHEPI MU B TOBCEAHEBHOM KU3HMU.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKUN
3BOHOK, T€HEpPATOp NMEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB KoJieOaTENbHOW cHUCTEMbl (MPYKUHHBIA WU
MaTeMaTUYEeCKUN MasiTHUK).



HaGmonenue 3atyxaronux KoieOaHuil.

HccnenoBanue CBOMCTB BbIHYKIEHHBIX KOJI€OAHUN.

HaGmronenue pezonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumorpaMmbl (3aBUCUMOCTH CHJIbI TOKA W HAIPSKEHUS] OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmnpu mocienoBaTeIbHOM —COEIMHEHMHM PE3UCTOpa, KaTyLIKd
MHIYKTUBHOCTU U KOHJEHCATOPA.

Mopnens TUHUM JEKTPOIEpeIadH.

Vuenuueckuii skcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJA MaJIbIX KOJIeOAaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH ¥ Macchl Tpy3a.

HccnenoBanue mnepeMEeHHOro TOKa B ILENM M3  MOCIEI0BATEIbHO
COETMHEHHBIX KOHJIEHCATOPA, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHble 60IHbL

Mexanuueckie BOJIHBL, yciaoBHs pacnpoctpaHeHus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JJMHa BoJIHBL. [lomepeyHble W TMPOMOIbHBIE BOJHBI.
WNuTtepdepennus u qudpakiys MEXaHUUECKUX BOJTH.

3Byk. CxopocTh 3ByKa. ' poMKocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHuTHHIE BOJIHBI. YCJIOBUSI M3TYUYEHHUs AJIIEKTPOMArHUTHBIX BOJH.
B3anmuas opuenrauus BektopoB E, B, V B anexTpomarautHoi BonHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MPEIOMIICHUE, MOoJsgpu3anus, audpakims,
unTepdepenimsa. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMAarHUTHHIX BOJH. [[pMMeHEHHE >JIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUUMIIBI paANOCBSI3U U TeneBUaeHUsA. Pagnonokausi.

DIEKTPOMarHuTHOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckne ycTpoWCTBa M MMPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
MHCTPYMEHTHI, YJIbTPA3BYKOBas [HAarHOCTHMKAa B TEXHUKE M MEIULIHUHE, pajap,
panuonpuéMHHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpa3oBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U TPOJOJIBHBIX BOJIH.

Kone6umomeecs Te10 Kak HCTOUHUK 3BYKa.

Habmronenne oTpaskeHUs ¥ IPEOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdeperHnnu u qudpakiina MEXaHUYECKUX BOJTH.

3BYKOBOI pe30HaHC.

Habnionenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOH H
4acTOTOM KoJieOaHUH.



Hccnenoanue CBOWCTB AIIEKTPOMATrHUTHBIX BOJIH: OTpaKECHHUE,
npeoMIIeHUE, ToJgpu3alus, Audpakius, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. IIpsMonvHENHOE pacnpOCTpaHEHUE CBETa B
oxHopoaHou cpene. JIyu cBera. ToueyHbI HICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpa)keHusi cBeTa. llocTpoeHue nzoOpaxeHuil B
IUIOCKOM 3€pKalle.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMJICHUSI CBETa. AOCOJIIOTHBIN MOKa3aTeb
npenomiueHus. IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIil yroia MOJHOTrO
BHYTPEHHETO OTPaXKEHHSI.

Hucnepcus ceera. CioxHblid coctaB Oenoro cera. L[Ber.

CobOuparomiue u pacceuBaroliue JUH3bL. TOHKas JHMH3A. PokycHOE
paccTosiHME W ONTHUYEeCKas Ccuiia TOHKOW JMH3bL llocTpoenue uzoOpakeHuil B
COOMpAaIOIIMX U pacceuBarOIUX JHH3aX. PopMyna TOHKOW JMH3BL Y BEIUYCHHE,
JABa€MO€E JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas onrtuka. WaTepdepenunst cBeta. KorepeHTHbIE HCTOYHHKHU.
YcnoBusi HaOMOAEHWS MaKCUMyMOB M MHUHMMYMOB B HHTEpP(EPEHIITMOHHOM
KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. [udpakumonnas pemérka. YciaoBue HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB IIpM  MAJ€HUH MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHYecKue yCTpPOMCTBAa M MPAKTUUECKOE NPHUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKa, MU paKIIMOHHAS PEIIETKA, TTOISAPOU.

Jlemoncmpayuu

[IpssMonuHENiHOE pacHpOCTpaHEHUE, OTPAXKEHUE M TPEJTOMIICHHE CBETA.
OnTuveckue mpudopHI.

IlonHoe BHyTpeHHEe oTpakeHue. Monens cBeToBoa.

HccnenoBanue cBOMCTB M300payKEHUI B TMH3AX.

Mopaenu MUKpPOCKOIIa, TEJIECKOMa.

Hab6monenne natepdepeHinm cBeTa.

HaGmronenne qudpaxiuu ceeta.

Hab6monenne qucnepcuu cBeTa.

[Tonydenue criekTpa ¢ MOMOLIBIO ITPU3MBI.

[Tomydyenue criekTpa ¢ MOMOIILI0 TU(PPAKITMOHHON PEIIETKH.

Habnronenuve nonspusaiuu cBeTa.

Vuenuueckuti sxkcnepumenm, aabopamophule padomol



N3mepenune nokasaresns NpenoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paKEHUI B IMH3AX.
HaGmonenue qucnepcun ceta.

Pa3nen 6. OcHOBBI CIeMAJIBbHOI TEOPUH OTHOCUTEIBHOCTH

['panubr IIPUMEHUMOCTHU KJIACCUYECKOM MEXaHUKHU. [Toctymatsl
CIIEUAJIBHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS  CKOPOCTH
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJIEHUE BPEMEHU M COKPAILCHHE
JUUTAHBI.

DHEPrusi U UMMYJIbC PEISATUBUCTCKON YACTUIIBI.

CBsA3b MacChl C PHEPrUueil U UMIYJIbCOM PEIATUBUCTCKON YaCTUIbl. DHEPrus
MTOKOSI.

Pa3nen 7. KBanToBasi pusnka
Tema 1. Dnemenmul KéaHmMoGol ONMUKU
®dotonbl. ®opmyna [lnanka cBsi3u SHEpruu PoToHa C €ro YaCTOTON. DHEPTHS
¥ UMITyJbC (OTOHA.
OtkpeiTue u uccienoBanue ¢porodddexra. OnbiThl A. I'. CToneToBa. 3aKOHBI

doToaddexra. YpapHenue OiHmTeHa M1 porodddexra. «KpacHas rpaHuia»
dboTorddekra.

JlaBiierne cBera. OmnbiTel 1. H. JIeOenena.

XUMHYECKOE JECUCTBUE CBETA.

Texuuyeckue ycTpoWCTBa W TNPAKTHYECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTunk, coaHedHas 6aTapes, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(hPeKT Ha YCTAaHOBKE C IIMHKOBOM TIIIACTHHOM.

HccnenoBanue 3akoHOB BHENTHET0 (HoTodPdeKTa.

Cseroauon.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnwiTel Pesepdopna mo paccesHUIO O -HacTHIIL.
[Inanerapnas Mmogzenbp aroma. Iloctymarel bopa. M3nydyenue u moriionieHue
GbOoTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS SHEPTHMHM Ha Apyrou. Bumsl
cniekTpoB. CieKTp ypOBHEW SHEPruu aToMa BOJIOPOJa.

BosnnoBbie cBoiicTBa yactuil. Bosabl ne bpoisa. KopryckyisipHO-BOJIHOBOM
JTyaJli3M.

CnoHTaHHOE Y BBIHYXJCHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTED.



Jlemoncmpayuu
Mopnens omnbita Pezepdopaa.
Ornpenenenne JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHeyaThIX CIEKTPOB U3ITYYCHMS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopHule pabomul
HaGmronenue nuHeyaToro crexTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, JO0Ka3bIBAIOIINE CJIOKHOCTh CTpOeHUS sAapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOro wu3nydenus. CpoiictBa anbda-, OeTa-, TramMma-u3IydeHUS.
Biusinue paiioakTUBHOCTH Ha KUBBIE OPTraHU3MBI.
OtkpeiTHe TpoTOHa U HeuTpoHa. Hyknonnas mozens siapa ['eitzenOepra—
NBanenko. 3apsn sanpa. MaccoBoe uncio siipa. M30Tonsl.
Anbda-pacniaz. JNEKTPOHHBIM W TO3UTPOHHBIM  Oera-pacman. [amma-
U3JIy4eHHUE. 3aKOH paJuOaKTUBHOIO pacnaja.
DHeprust CBsI3U HYKJIOHOB B sifpe. SnepHbie cuibl. JledexT maccsl sapa.
Snepuble peakuuu. [lesieHre U CUHTES €.
Anepubiii  peaktop. TepMmosimepHbiii cuHTe3. [IpobnemMbl W TEPCIIEKTHUBBI
AJIEPHOMN YHEPreTUKU. DKOJOTHUECKHUE ACTIEKTHI SIIEPHOM YHEPTETUKH.
DneMeHTapHble YacTUullbl. OTKpBITHE MTO3UTPOHA.
Mertoabl HAOMIOEHUS U PETUCTPAILIMU JIEMEHTAPHBIX YaCTHII.
dyHaameHTallbHbIe B3auMoieicTBUsA. ENMHCTBO du3nueckoil KapTUHBI MUPA.
TexHHUecKue yCTpoMcTBa U MPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siepHbIif peakTop, aToMHast 6oMoa.
Jlemoncmpayuu
Cu€TynK MOHU3UPYIOUIUX YACTHIL.
Vuenuueckuti sxkcnepumenm, nabopamoptule pabombi
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nen 8. JieMeHTHI aCTPOHOMUM M ACTPOPU3UKH

Otansl pa3BUTHA acTpoHOMUH. [IpuKIiiaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmaoro HeOa. Co3Be3gusi, spKue 3BE3BI, TUIAHETHI, MX BUIAMOC
JIBIDKCHHE.

ConHeunas cucTeMma.

Connne. ConHewyHass akTUBHOCTh. McTtounuk sHeprum CojHIIAa W 3BE3.
3BE3/1bI, UX OCHOBHBIC XAPAaKTEPUCTUKHU. JlparpamMma «CIEKTpaJbHBIM KJIacc —
CBETHUMOCTBY». 3BE3AbI TJABHOM MOCIEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsi 3BE3]] TJIaBHOM IMOCIEA0BATEIbHOCTH. BHYyTpeHHEe cTpoeHue



3BE31. COBpEMEHHBIE NPEJCTABICHUS O MPOUCXOKACHUM U dBomonnud ConHia u
3BE3/1. JTalbl )KU3HU 3BE3.

Mnuneunsiii Ilyte — nHama ['amaktuka. Ilonoxxenme m nBmxkenue CosHLA B
I'anaktuke. Tunsl ranaktuk. Paguoramaktuku U xBasapbl. YEpHBIE ABIPHI B sAapax
TaJaKTHUK.

Bcenennas. Pacmnpenue Beenennoit. 3akon Xa66sa. PazOeranue rajgakTuk.
Teopus bosbiioro B3psiBa. PeMKTOBOE H3ITyYeHHE.

MacmtabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnble mpoOiaemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HaGmionenuss HEBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUN NJIsl OINpeNieIeHHs! MO0KEHHsSI HeOECHBIX 0OBbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Ms1 CEBEPHOIo MOIyapus U SpKUE 3BE3/BL.

HaGmonenus B Teneckon Jlynsl, minanet, Mieunoro [lyTu.

Oo6o0marmee noBTOpeHne

Ponb ¢u3uMKkM W acCTpOHOMHM B OJKOHOMHYECKOM, TEXHOJIOTHMYECKOM,
COLIMAJILHOW U 3TUYECKOU cepax NesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3MKH
¥ aCTPOHOMHH B COBPEMEHHOUN Hay4HOW KapTHMHE MHUpPA, POJib (GU3HUECKON TEOPHUH
B (opMupoBaHWU TMpeNCTaBICHUN O (QU3NYECKOM KapTHMHE MHpa, MECTO
¢dusnueckoil KapTUHBI MHUpa B OOILEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIICHUMN O IPUPOJE.

MexnpeaMeTHbIe CBS3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 11 kimacce ocymiecTBiseTcs ¢
y4ETOM COAEPXKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypCaMH MATEMaTHKHU,
OMOJIOTHH, XUMUH, Teorpadui U TEXHOJIOTHH.

Mesicnpeomemuvie nouamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHHE, HAy4YHBbIM (akT, TUMOTe3a, (U3MUECKas BEIUYMHA, 3aKOH,
Teopusl, HaOJIOJICHUE, HIKCIIEPUMEHT, MOJICJMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelmieHHE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(YHKIMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAH['€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOKJIECTBO, BEKTOPbl M HX NPOEKLUMH HA OCH KOOPIUHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMIA, NPU3HAKK TOMOOHUS TPEYTrOJIHHHUKOB,
oTpeieIeHre TUIOMAAN MII0CKUX puryp u o6péma Ted.

buonozus: snexTpuueckue SBICHUS B JKUBOM MNPUPOAE, KoJieOaTeNbHbIE
JNBH>KEHUS B JKMBOW IPHUPOJAE, ONTHYECKUE SIBICHUS B )KUBOW NPUPOJE, NEHUCTBHE
paavanyu Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OO0pa30BaHUA KPUCTALIMYECKOW PEIIETKH, CHEKTPaIbHBIMI
aHaJu3.



l'eocpaghusi:  MarHuTHBIE TOJIIOCAa 3€MJIM, 3aJ€KM MATCHUTHBIX  PYI,
(poTochEMKA 3eMHOM MMOBEPXHOCTH, MIPEJICKA3aHUE 3EMIIETPICEHUI.

Texnonocusa: NVHUM DIIEKTPONEpPEAAd, TEHEPATOp MEPEMEHHOIO TOKa,
ANEKTPOJBUraTENb, HWHAYKIHOHHAs II€4Yb, paaap, PaguONPUEMHHUK, TEIEBU30D,
anteHHa, tenegoH, CBYU-meub, NMpPOEKUMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJIHEYHast OaTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «®Pu3nMka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanusi (6a30BbIi YPOBEHB) JOJKHO OOECIEUUTH JOCTHXKEHHE CIECHYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSI yueOHOro mpenmera «DU3ukay JOJKHBI
OTpakaTb TOTOBHOCTh U CIIOCOOHOCTb OOYyYaroUIUXCs PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3MUIIMEH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUCHTAIIM, TO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUHA, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOT0 OOIIECTBA, PaCIIMPEHHE >KU3HEHHOTO
OTBITa W OMbBITA JEATEILHOCTH B TPOIECCE Peain3allid OCHOBHBIX HAINpaBlICHUN
BOCITUTATEILHOM JICATEIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpaxIaHCKOro BOCUTAHHUS:

c(hOpMHUPOBAHHOCTH MPAKAAHCKON MO3UIIUU 00YUYaIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUICKOro O0IIECTBa;

OPUHITHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKMX  TYMAHUCTUYECKUX |
JEMOKPAaTUYECKUX IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTENBHOCTh B MHTEpPECaX IPaKJIaHCKOTO
oOI11ecTBa, y4aCTBOBATh B CaMOYIIPaBJICHUH B 00pa30BaTEIbLHON OpraHU3aluy;

YMEHHUE B3aUMOJIEUCTBOBATH C COLIMAIBHBIMA UHCTUTYTAMH B COOTBETCTBUU C
uX QYHKIHUSIMHU ¥ Ha3HAUCHHUEM;

TOTOBHOCTh K T'YMAaHUTAPHOU U BOJIOHTEPCKOU €SI TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMSI:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN TpaXk1aHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH>KEHUSIM
POCCHUICKHX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTHUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 W TPUHUMATH OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCIE B
JESITEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUMUBOTO OyAylIEro;

4) 3cTeTHYeCKOTr0 BOCITUTAHNS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAsl ICTETUKY HayYHOTO TBOPUYECTBA,
MpUCYIEro PU3NUECKON HayKe;



5) Tpya0BOro BOCIIUTAHUS:

UHTEPEC K pa3IuyHbIM cdepaM MNpOoPECCHOHATBHOU NESITEIbHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynyieit npodeccun U peaaTu30BbIBATh COOCTBEHHBIC JKM3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa3OBaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(bU3UKHM HAa TPOTSKEHUH BCEH JKU3HU;

6) IKOJIOrHYEeCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpbl, OCO3HaHHE TIJI00AJIBHOIO
Xapakrepa 3KOJIOTHYECKUX MpooieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE IEMCTBUM B OKPYXKAKOIIEH Cpele Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO pa3BUTHSI YEIOBEYECTBA;

pacIIMpeHue OIbITa JAESITeNbHOCTH JKOJOTMYECKOM HaIpaBiIeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PUINYECKON HAYKU;

OCO3HAaHME IICHHOCTH HAy4HON [esATEJbHOCTH, TOTOBHOCTH B TMpOIEcce
u3ydeHuss  (U3MKKA ~ OCYLIECTBJISATH  MPOEKTHYID W MCCIEIOBATEIbCKYIO
NEeATENbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornyeckune 1eMcTBUA:
CaMOCTOSITEIEHO  (OPMYJTUPOBaTh W aKTyaJlM3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNsITh TN JCATSIBHOCTH, 3a]aBaTh IapaMeTphl M KPUTCPUU UX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHUBOPEUYUST B PACCMATPUBAEMBIX
(bu3MUECKHX SBICHUIX;
pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEMBbl C YYETOM aHAIHM3a HMEIOIINXCS
MaTepHaATbHBIX U HEMaTepUaIbHBIX PECypPCOB;
BHOCHUTH KOPPEKTHUBHI B JESATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3yIhTAaTOB
IEJI5IM, OIIEHUBATh PUCKHU TIOCTIEACTBHIA JIEITEIIEHOCTH,
KOOPAVMHUPOBATh W  BBIMIONHATH pabOTy B YCIOBHAX peaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KHU3HEHHBIX TIPOOIIEM.
Ba3oBble nccienoBaTebCKue eiicTBUSA:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBHIMU TOHSITHSAMH W METOJAMHU
bu3nYeCcKOil HAYKU;



BJIAJICTh HAaBBIKAMH y4eOHO-MCCIEIOBATEIBCKON M MPOSKTHON NIEATEIBHOCTH
B 001acTu (pU3HMKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIBLHOMY MOUCKY
METOJIOB pelIeHHs 3afad (U3NYECKOTO COACpKaHHSI, MPUMEHEHHIO Pa3IUIHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BHIAMHU JIEATEIIBHOCTH TIO TOMYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaliy, MOpeoOpa3oBaHUI0 M MPUMEHEHUI0 B PAa3IUYHBIX Y4eOHBIX
CUTYalUsAX, B TOM YHUCJIE IPU CO3JJaHUU YUEOHBIX TPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3M W aKTyaJlM3WpOBATh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTHI /s JI0Ka3aTelbCTBa
CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTphl U KPUTEPUU PEIICHHUS,;

aHATM3MPOBaTh TMOJIYYEHHBIE B XOJE pEHICHHS 3aJadd  pPe3yJbTaThl,
KPUTHYECKU OICHUBATH MX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCTIOBHSIX;

CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEILHON
JESITeTbHOCTH, B TOM YHCIIE TIPU U3yYSHUH (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HAHUS 1O (U3NKE B TMPAKTUYECKYIO 00IacTh
KU3HENICATSIIEHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAIaraTb OpUrHHAIbHbIEC TOJXO0AbI U PEIICHUS;

CTaBUTb IIPOOJIEMBI U 337a4H, TOIMYCKAIOIINE aIbTePHATUBHbIE PEIICHUS.

Pab6ora ¢ undopmanmeii:

BJIAJIETh HaBbIKAMM MOJYYEHUS HHPOpMAIMHU (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHUKOB pAa3HbIX THUIIOB, CaMOCTOATENBHO OCYUIECTBIATh IOUCK, aHAJM3,
CUCTEMAaTH3allMI0 M HHTEpPIpEeTalio HHPOpPMAlMKU pa3iIMyHbIX BHJIOB U (opm
IPEACTaBICHHUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCTONb30BaTh  CpelcTBA  MHGPOPMAIMOHHBIX M KOMMYHHUKAllMOHHBIX
TEXHOJIOTUI B PEIEHUH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U OpraHU3allMOHHBIX
3aja4 C COOJIIoJeHHUEM TpeOOBaHUI APrOHOMHKH, TEXHUKU OE30MacHOCTH,
TUTUEHBI, PECypcoCcOEpexeHHs, IMpPaBOBBIX W  OITHUYECKUX  HOPM, HOPM
nH(OPMAIIMOHHOW O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJCpXKAaHMUA B PA3NUYHBIX (opmarax c
yu€TOM Ha3HauYeHUs MH()OpPMALUU U 1EJIEBON ayAUTOPUHU, BHIOUpPAs ONTUMAIbHYIO
dopMy npeacTaBIeHUS U BU3yaTH3aIUH.

KoMMyHHMKaTUBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eliCTBHS:
OCYLIECTBIISATh  OOIIEHWE Ha Yypokax (U3UKA HU BO BHE-YpPOUYHOM
NEATEIIbHOCTH;



pacno3HaBaTh NPEANOCBUIKM  KOHQIMKTHBIX CUTyalMd H  CMsr4aTh
KOH()JIUKTHI,

pa3BEPHYTO U JOTMYHO M3Jararb CBOK TOYKY 3PEHHS C HCIIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh U MCIIOJIB30BaTh NPEUMYILIECTBA KOMAHAHOM U WHIMBUAYAJIBHOU
paboThI;

BbIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JEUCTBUA C Y4ETOM OOIIKX
UHTEPECOB U BOBMOXKHOCTEN Ka)KIOr0 4IEHA KOJUICKTUBA,

IPUHUMATh  LEJIM  COBMECTHOW  JEATEIIbHOCTH, OpraHU30BbIBATHL U
KOOPAUHUPOBATH JEUCTBUSA 110 €€ JOCTHIXKEHUIO: COCTaBJIATH IUIaH JCHCTBUM,
pacnpenensaTb pojld € Y4ETOM MHEHHH YYacTHMKOB, OOCYXKIaThb pPeE3yJbTaThl
COBMECTHOM paldOThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIAJA MU KaXKAOINO YYaCTHMKA KOMaHIbl B
o01uit pe3ysbTatT Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

[pe/uiaratb HOBBIE IPOEKTHI, OLEHHUBATh MWJAEU C TO3ULHUU HOBU3HBI,
OPUTMHAJILHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B  Pa3IMYHbIX
CUTYalUsX, MPOSIBISITH TBOPUECTBO U BOOOPaKEHUE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe YHMBepCalbHbIC Yy4eOHbIE 1eiiCTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO NEATEILHOCTh B 00JacTH
Gu3MKH W acCTPOHOMHHM, BBIABIATH MPOOJIEMBI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBEHHBIE 3aa4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3a/1a4, TUTaH BBITIOTHEHUS MPAKTUYECKOM pabOThl C YUETOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U IIPEANOUTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacIMpsATh PAMKH Y9€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX TPEITOYTCHU;

JieNaTh OCO3HAHHBIM BBHIOOP, AapryMEHTHUpPOBaTH  €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT,

croco0CcTBOBaTh (DOPMHUPOBAHUIO W TPOSBICHUIO JAPYIUIMU B 00JacTH
($u3HKHU, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJ€Th  HAaBbIKAMHU  [IO3HABATEIIbHOW  pediieKcuu  Kak  OCO3HaHMS
COBEpLIAEMBIX JEHUCTBUM W MBICIUTENBHBIX MPOLECCOB, WX PE3YIbTATOB U
OCHOBaHM;



WCITIONIb30BaTh MPHUEMBI peIIeKCHH IS OICHKH CHUTYaIldd, BHIOOpAa BEPHOTO
pEIICHHUS;

YMETh OIICHMBATh PUCKA W CBOCBPEMEHHO NPHHUMATh PEIICHHUS 10 WX
CHU)KCHHUIO;

NPUHAMATh MOTHBBI W apryMEHTHl JPYTHX TPH aHaIW3€ pPe3yJbTaTOB
TESATEIILHOCTH;

NIPUHUMATH ce0s, TOHUMasi CBOM HEIOCTATKH M JIOCTOUHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TIPU aHAIW3€ pPe3yJIbTaToB
JCATCIILHOCTH;

NpHU3HABATh CBOE MPABO M MPABO JIPYTUX HA OIIHOKH.

B mporecce MOCTMKEHHSI JTUYHOCTHBIX PE3yJbTATOB OCBOCHHUS IPOTPAMMBI
no ¢Qusuke I YPOBHS CpEAHEro oO0Iiero ooOpa3oBaHHUs Y OOYYarolUXcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEIIJICKT, MIPEIOJIAr AFO TN
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUs, BKITFOYAIOIIETO CIIOCOOHOCTh TTOHMMATh CBOE 3MOIIMOHAIBHOEC
COCTOSTHUE, BUICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBLHON CQEpHI,
OBITH YBEpEHHBIM B ce0¢;

CaMOpPETYJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMCHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEJIEHUE, CIOCOOHOCTh aJaNTUPOBAThCA K
HMOIMOHATBHBIM U3MEHEHUSIM U TPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAlIMHU, BKJIIOYAIOIICH CTpEMJICHUE K JOCTHKEHUIO IENU U
ycIiexy, ONTHMH3M, HWHHUIIMATUBHOCTb, YMEHHE JI€CTBOBAaTh HCXOJs U3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTHX, Y4YUTBIBATH €ro TMpPH OCYIIECTBIEHUU OOIIEHHUs, CHOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOUAIOIINUX CIIOCOOHOCTH BBHICTPAUBATh OTHOIICHHUS
C APYTUMH JFOJIbMHU, 3200TUTKCS, TIPOSBISTh HHTEPEC U pa3peniaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kiacce mpeameTHble pe3yiabTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y OOYUAONTUXCS YMECHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MECTO (U3UKA B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHHUKU H
TEXHOJIOTUW, B TPAKTUYECKON AEATEIBHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIIBl TMPUMEHEHHUS U3YYEHHBIX (PU3NUYECKUX MOJENeil:
MarepuaibHasi TOYKa, MHEpUHUaIbHAsl CUCTEMa OTCUYETa, a0COJIIOTHO TBEPIOE TETO,
WJI€aJIbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, KUJKOCTEH W TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUM 3apsi pU perieHun PU3NYECKHX 3a/1ay;



pacro3HaBaTh (Pu3MUECKUe SIBICHUS (MPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUYECKOW TEOpPUM CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEMHOE
JBIDKEHHE, CBOOOJIHOE TMaJCHUE TeJ, ABUKEHUE IO OKPY>KHOCTH, HWHEpIuS,
B3auMoeiicTBue Ten, Auddy3us, OPOYHOBCKOE JBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell IPU HArpeBaHUU (OXJIAXKICHHUH), TETIIOBOE
paBHOBecHe, HCMApeHUe, KOHJEHCAIMs, TUIABJIICHHE, KPUCTAJIU3allUs, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUSI ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyne, CBsSI3b MEXIy TDapaMeTpaMu COCTOSIHMSI Ta3a B HM30Mpoleccax,
AIEKTPHU3aLIUS TEJl, B3aUMOJICUCTBHUE 3aPsIOB;

OMUCHIBATh MEXAHUYECKOE JBUKEHHUE, HUCMOJB3ys (U3MYECKUE BEIIUYUHBI:
KOOpAMHATA, IyTh, MNEpPEMEIICHHEe, CKOpPOCTb, YCKOpEHHE, Macca Teja, CHIa,
UMITYJIC TeJla, KMHETUYECKasi DHEPrus, MOTCHIMaTbHAs DHEPrus, MeXaHU4ecKas
pabota, MexaHWYeCKass MOIIHOCTb, IPH OINKHCAHWUM TPABWIBHO TPaKTOBAThH
(bU3UYECKUI CMBICT HCHOJIB3yeMbIX BEJIWYMH, MX OOO3HAYCHUS W CIUHUIIHI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYI (PU3UUYECKYIO BETUYUHY C JIPYTUMU
BEJTMYMHAMU;

OMHUCHIBATh WM3yYCHHBIE TEIUIOBBIE CBOMCTBA TE€JI W TEIUIOBBIC SIBJICHUS,
UCTIONB3YSl (U3MYECKUE BEJIMYMHBL: JIaBJIEHHWE Tas3a, TeMIlepaTypa, CpemHss
KMHETHUYECKAass HHEPTHsl XaOTHYECKOTO ABWKEHUS MOJIEKYJ, CPeAHEKBaApATHUHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs SHEprus, pabora rasa,
KO3(p(UIIMEHT TOJEe3HOr0 JEWCTBUSA TEIJIOBOIO JBHUTATENs; TPU OMHCAHUU
NPaBWIBHO TPAKTOBAaTh (DU3MYECKHM CMBICT HUCIHOJB3YEMBIX BEJIWYUH, UX
0o00O3HAYECHHsI W CIUHHUIBI, HAXOAUTh (OPMYJbI, CBSI3BIBAIOIINE JTAHHYIO
(U3MYECKYIO BEJIMYUHY C IPYTUMHU BEIHUUHAM;

ONUCHIBATh U3YUYECHHBIE AIEKTPUUECKHUE CBOMCTBA BEILIECTBA U AJIEKTPUUYECKHE
ABJICHUS (TIPOLIECCHI), UCTIONB3Yd (U3UYECKUE BEIMYUHBI: DIEKTPUUCCKUN 3aps,
ANEKTPUUECKOE IMOJIEe, HANPSHKEHHOCTh MMOJISI, MOTEHIUAJ, Pa3HOCTh MOTEHIHUAJIOB;
Py  OINWCAaHWUU TPABUIBHO TPAKTOBATh (HU3UUYECKUN CMBICH HCIOJIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHHS U €IWHUIIBI; YKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIINE
JTaHHYIO (DU3UYECKYIO0 BEIMYUHY C APYTHUMH BEIIMUYNHAMU;

AHATM3UPOBATh (PU3UYECKUE TIPOIECCHl M SIBICHUS, HCIONB3YS (PU3nyecKue
3aKOHBI U MPHUHIUIIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpPAaHEHHMS MEXaHWYECKOM »SHEpPruM, 3aKOH COXpPaHEHUs MMIIYJIbCa,
MPUHIHUI CYNEPHO3UIMK CHWJI, MNPUHIUI PABHOIMPABUS WHEPUUATIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUSI BELIECTBA, TIa30BbIC
3aKOHBI, CBS3b CPEJHEN KMHETHYECKOW SHEPTrHH TEIJIOBOTO JBHXKEHHSI MOJEKYI C
a0COJIIOTHOM TEeMIEpaTypoid, MEpBbId 3aKOH TEPMOJUHAMHUKU, 3aKOH COXPAHEHMUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pasziuyaTh CIOBECHYIO



(GOpMyITHPOBKY 3aKOHA, €T0 MAaTEMAaTHUECKOE BHIPAKEHUE W YCIOBHS (TPaHUIIB,
00JacTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TMPHUHIUIBI JEUCTBUA MAIllMH, TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3MyaTh YCJIOBUS WX OE30MacHOTO HCIOJIh30BAaHUS B
MOBCEIHEBHOM JKH3HHU,

BBITIOJTHATh 3KCIEPUMEHTH 110 HCCIEAOBAHUIO (U3WYCCKUX SBICHUA W
MIPOIIECCOB C WCIIOB30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEPECHHH, IMPU STOM
dbopmynupoBaTh MpoOJeMy/3aadyy W THUIOTE3Y  Y4eOHOro  JIKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYIOBaHUS, TMPOBOJUTH OIBIT H
(GopMyJIUPOBaTh BBIBOIBL;

OCYIICCTBIIATh MPSMBIE U KOCBEHHBIC U3MEPCHHS (U3MUECKHX BEIWYUH, TIPU
STOM BBIOMpATh ONTHUMAJIBHBIA CIIOCOO W3MEPEHUS W HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH ITOTPEITHOCTEH N3MEPCHUA,

UCCIICIOBATh ~ 3aBUCUMOCTH  MEXAY  (U3HYECKHMMHM  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPCHHH, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(GUKCHpPOBAaTh PE3yJbTAThl IOJYYCHHOH 3aBUCUMOCTH (DU3NYCCKUX BEIUYHH B
BUJIE TaOIHI] ¥ TpadUKOB, JIeJaTh BBIBOABI IO PE3YJIbTaTaM MCCIICIOBAHNS;

coOirofaTh mpaBuia OE30MaCHOTO TpyAa MpHU MPOBEIEHUU HCCIEIOBaHUN B
pamMKax y4eOHOro SKCHEpUMEHTa, Y4YeOHO-HCCIIEOBATENIbCKOM U TPOEKTHOM
JESTENIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THbIE 3a7aud C SBHO 33JaHHON (PU3UYECKON MOJEIBIO,
UCTIONB3YS (PU3MUYECKHUE 3aKOHBI U MPUHITUIBI, HA OCHOBE aHaiM3a YCIIOBUS 3a7a4u
BBIOMPATh (DU3UYCCKYIO MOJEIb, BBIICIATh (U3UUCCKHUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBIEC Ui €€ PEIICHUs, MPOBOJUTH PACUEThl W OICHUBATH PEATHHOCTH
MOJTyYEHHOT0 3HAYCHHS (PU3UUYECKON BEIIUUMHBL;

pelaTh KaueCTBEHHbIE 33J]a4M: BHICTPAMBATH JIOTMUECKU HETIPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUA C OMOpOM HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3HYeCKUe SIBICHHUS;

UCIIONIb30BATh Opu  pemieHnH  y4eOHBIX 3a/1a4 COBpEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTaBICHHs yYeOHOW U HAyYHO-TIOMYJSPHONW MH(OpPMAIUH, TIOTYICHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJTy4aeMyt0 HHPOPMAITHIO;

IPUBOJUTH MIPUMEPHI BKIIAa POCCUIUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE TIPOIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE

TEXHUKH ¥ TEXHOJIOTHIA;

UCIIONB30BaTh TECOPETUYECKUE 3HAHUA MO (M3WKE B TOBCEIHEBHOW KU3HU
u1st o0ecrieyeHus 0€30MacHOCTU MpU OOpaIlleHUH ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPOUCTBAMHU, AJISl COXPAHEHUs 370POBbS U COOIIOJCHHUS HOPM IKOJOTHYECKOTO
TOBEJCHHS B OKPYKAIOLIEH CPELIE;

paboTaTh B TpYINIE C BBIIOJHECHUEM PA3JIMYHBIX COIUATBHBIX POJICH,
IUIAHUPOBATh pabOTy TPYMIMBL, PAMUOHAIBHO PpACIpEeAeisiaTh OOS3aHHOCTH W
IJIAHUPOBATh JICATEILHOCTh B HECTAHIAAPTHBIX CUTYalHMsIX, aJeKBaTHO OIICHUBATH
BKJIJ] K&)KJIOT0 U3 YYACTHUKOB T'PYIIIEI B PEIICHUE pacCMaTPUBACMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh C(POPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMCHHUM:

JEMOHCTPUPOBATh HA MPUMEpax poib U MeCTO (U3MKU B (OPMUPOBAHUU
COBPEMCHHON HAay4YHOW KapTHHBI MHUpPA, B PA3BUTUU COBPEMCHHON TEXHUKH W
TEXHOJIOTHH, B MPAKTUYCCKOW JCATCIBHOCTH JIIOACH, IICJIOCTHOCTh M EIUHCTBO
du3HUECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHCHHUS HW3YYCHHBIX (U3MYECKUX MOJICIICH:
TOYCYHBIA DJICKTPUYCCKUI 3apsjI, Jyd CBETa, TOUCYHBIH MCTOYHHMK CBETA, SICpHAs
MOJIC]Tb aTOMa, HYKJIOHHAas MOJIeJh aTOMHOTO SApa IMPH pPEHIeHUU (U3HUCCKUX
3ajad4;

pacrnio3HaBaTh (pu3MYECKUE SBIICHUS (MIPOIECCHI) U OOBICHATH MX Ha OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKHM M KBAaHTOBOW (DM3HMKH: AJICKTPHUYECKAs MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJCWUCTBHE
MarHuTOB, OJJIGKTPOMAarHWTHAasT WHAYKLUUSA, JCHCTBHE MAarHUTHOTO TIOJIA Ha
NPOBOJHUK C TOKOM M IBWXKYIIUHCS 3apsifi, DJIEKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI, MPSAMOJUHEHHOE paCIpOCTPAHEHUE CBETa, OTPAKEHHUE, TPEIOMIICHHE,
uHTepdepeHms, AUPpPaKkIUs W T[OJNApU3allvs CBeTa, JUCIEpCUs CBETa,
doToanekTpuueckuit 3pdext (hoTodrddhexT), cBeToBOS NaBICHUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aroMa BOAOPOJA, E€CTECTBEHHAas M HCKYCCTBEHHAs
PaMOaKTUBHOCT;

OMKCHIBATh M3YYCHHBIE CBOMCTBAa BelIeCTBAa (DIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHUE,  JJIEKTPUYECKYI0  TPOBOJAUMOCTh  Pa3IUYHBIX  Cpel) H|
AIEKTPOMArHUTHBIC SIBICHUS (TPOIIECCHI), WCIONB3Ys (HU3MYECKUE BEITUYUHBI:
ANEKTPUUYECKUNA 3apsifl, CUJia TOKa, DJIEKTPUUECKOE HAIpPsHKCHHE, DJICKTPUUYECKOEe
COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAIIOB, SJEKTPOJBHKYIAs CHia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHiia, WHIYKTUBHOCTb
KaTYIIKH, DHEPTUsl DIIEKTPUYECKOT0 W MArHUTHOTO TOJEH, MepHuoJ M YacToTa
KojeOaHnii B KoJeOaTenbHOM KOHTYpe, 3apsiji W CWia TOKa B MPOIEcCe
TAPMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHwil, (OKYCHOE pacCcTOsHuE U
ONTHUYECKAs] CHWJIA JIMH3BI, MPU OMHCAHWW TPABWIBHO TPAKTOBATh (HHU3HUECKHIA
CMBICIT WCIIOJIB3yeMBIX BEIWYMH, WX OOO3HAYCHWs] ¥ EIUHUIBL, YKa3bIBaTh
(GopMyIbI, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIUYHHY C JIPYyTUMU
BEITUYMHAMU;



ONUCHIBATh M3YYEHHBIE KBAHTOBBIE SABJICHUS U MPOLECCHI, HCIONIb3YS
dbu3nYecKue BETUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, PHEPrus U UMITYJIbC (OTOHA, EPUOJ] MOJIypacHaaa, SHEPrUsl CBA3U
aTOMHBIX SiFIep, MPU OMNHCAHUU TPABUIBHO TPAKTOBATh (UBUYECKUNA CMBICI
WCIIONIB3YEMbIX BEIUYMH, WX OOO3HAUYECHMS] W €IMHMUIIBI, YKa3bIBaTh (POpPMYIIHI,
CBS3BIBAIOIIME JIAaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYHWHAMH,
BBIYUCIISITh 3HaUCHHE (PU3NUECKON BEIUYUHBI,

aHAIM3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCHONB3Ys (HU3UUYECKUE
3aKOHbl M NPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBLHOIO U MapajlieIbHOTO
COCIMHEHUSI TIPOBOJHUKOB, 3aKOH Jkoyns—JIeHa, 3aKOH 3JIEKTPOMArHUTHOMU
WHJIYKIIMHY, 3aKOH MPSIMOJIMHEWHOTO PACHPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHUE OuHIITEeHHa a1 (oTodrddekra,
3aKOH COXPAHEHHUs SHEPruM, 3aKOH COXPAHEHHUsS HMMITYJIbCA, 3aKOH COXPaHCHHS
AJIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHUsS MacCOBOr0 4uCia, MmoctynaTtel bopa,
3aKOH PaJMOAKTHUBHOTO pacraja, Mpu dTOM pa3iudaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE M YCIOBUS (IpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

ONPEACIISITh HAMPABJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO MOJIsl IPOBOAHUKA
C TOKOM, cwiibl AMriepa u cuibl JlopeHna;

CTPOUTh U OIUCHIBATh H300paKEHUE, CO37aBAEMO€ IUIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHUMN: NpPH 3ITOM
dbopmynupoBaTh mpobieMy/3aady W THUIOTE3y  Y4eOHOro  IKCIEPHMEHTA,
coOMpaTh YCTaHOBKY U3 IMPENJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT H
(bopMyIIUpOBaTH BHIBOIBI;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHbIE M3MEPEeHHsS (PU3MUECKUX BEIWYUH, TIPU
ATOM BBIOMpATh ONTHUMAJIBHBIN CIOCOO M3MEPEHUS W WCIOJIB30BaTh WM3BECTHHIC
METO/IbI OLIEHKH MOI'PEIIHOCTEN U3MEPEHNUI;

UCCIIEIOBATh 3aBUCUMOCTHA (M3MYECKHX BEJIMYMH C HCIOJIb30BaAHUEM
OPSAMBIX U3MEPEHUil: TpPH O3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DHKCHPOBATH
PE3YNbTAThl MOJYYCHHON 3aBHUCHUMOCTH (PM3WYECKUX BEIWYUH B BUJEC TaOIUIl U
rpaduKOB, ETaTh BHIBOABI 110 PE3yIbTaTaM HCCIICTOBAHNUS;

coOrofaTh mMpaBwia OE30MACHOTO TpyAa MPU MPOBEIECHUU WCCICIOBAHUN B
pamMKax y4eOHOTO OSKCIEpPUMEHTa, Y4YEOHO-MCCIIEeNOBATEIIBCKOM W TPOEKTHOM
JESTEIbHOCTH C HCMOJIb30BAHMEM H3MEPUTENIBHBIX YCTPOWCTB M J1IaDOPaTOPHOIO
000opyI0BaHNS;

pemiath pacu€THble 3aJaud C SIBHO 3aJJaHHOM (PU3MYECKON MOJEbIO,
UCIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIIMIBI, HA OCHOBE aHaliM3a YCJIOBHS 3a/1auu



BBIOMpATh (PU3NYECKYIO MOJIEIb, BBLACIATH (PU3MUECKHE BEIUYHMHBI U (OPMYJIBL,
HEOOXOouMBbIe ISl €€ pelleHMs], MPOBOJAUTh Pacu€Thl MU OLEHUBATh PEAIbHOCTH
MOJIYYEHHOT' 0 3HaYeHUs (PU3UYECKON BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 3aJ]a4l: BBICTPAMBATH JIOTHUECKH HENPOTUBOPEUYUBYIO
LEMOYKY pPACCYXACHHH C OMOpOM Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SBICHHUS;

UCIIONB30BaTh  MPU  PEIICHUH  y4eOHBIX 3a/1a4 COBPEMEHHBIE
UH(OPMaLIMOHHbIE TEXHOJOTUU JUIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U Tpe/cTaBlIeHus] y4eOHOM M HAy4YyHO-TIONMYJSpHON MH(OpMAaIK, MOITYYEHHON U3
Pa3IMYHbBIX UCTOYHUKOB, KpUTHUECKH aHAIM3UPOBATH MOJIy4aeMyt0 HHPOpMAIHUIO;

OOBSCHATh MPUHLUIBI IEUCTBUSA MalluH, 0OpUOOpPOB M  TEXHUYECKHX
YCTPOMCTB, pa3ianyarh yCIOBUS MX O€30MaCHOr0 MCHOJIb30BaHUS B MMOBCEIHEBHOM

KU3HU;

PUBOJUTH MPUMEPHI BKJIAJa POCCUUCKHUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpa, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETUUYECKUE 3HAHUA MO (U3UKE B TOBCEIHEBHON KU3HU
i o0ecriedeHuss 6e30MacHOCTH MPH OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTpPONCTBaMH, Uil COXPAHEHHUS 3[0pOBbsI U COOIIOAECHUS HOPM 3KOJIOIMYECKOIO
MIOBEJICHUSI B OKpYXKAlOIIeH Cpeae;

pa0oTaTh B TpyIHINE C BbHIIOJIHEHUEM PA3JIMYHBIX COLHUAJIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPYMNIbl, pPALUMOHATIBHO PpACHPEAENATh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATENILHOCTh B HECTAHIAPTHBIX CUTYallUsAX, aJJ€KBaTHO OLICHUBATh
BKJIa/l K&KJOI'0 U3 YUACTHUKOB I'PYIIIbI B PEIIEHUE pacCMaTpUBAEMON MPOOIEMBI.



TEMATHUYECKOE IIVTAHUPOBAHHUE
10 KJIACC

Koan4yecTtBoyacos J1eKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB 1 TEM (uugposbie)
Nen/m KonTpoibHbie IIpakTH4eckue
NMPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazneal. PUSUKA UMETOAbI HAYUYHOI'O ITIO3HAHUSA
Bubmuorexka I[IOK
11 o 2
W3WKa U METOJIBl HAYYHOT O TO3HAHUS httos://m.edsoo.ru/7fA1bf72
Utoro no pazpeny 2
Pa3znen 2. MEXAHUKA
Bubmuoreka [IOK
2.1 K 5
HHeNatitia https://m.edsoo.ru/7f41bf72
Bbubmuoreka I[JOK
2.2 7
Auramka https://m.edsoo.ru/7f41bf72
Bbubmuoreka [JOK
2.3 3 6 1 1
AKOHPL COXpATICHIA B MEXAHHKe https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®PU3UNKA U TEPMOIUHAMUKA
31 OCHOBBI MOJNEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa llOK
' TEOpUH https://m.edso0.ru/7f41bf72
bubnauorexa [JOK
3.2 O 10 1
CHOBRL TCPMOMIHAMIIN https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bub6muorexal[OK
' @®a30BbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro mo pazaeny 24
Paznen4d. DJJIEKTPOAUHAMUKA
Bbubmuoreka I[IOK
4.1 5] 10
flexTpocTatHia https://m.edsoo.ru/7f41bf72
49 [TocTostnubIi 3nekTpUUeckuil ToK. Toku B 12 Bbubmuorexka IlIOK
' Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpe! s 2
OBIIEE KOJIMYECTBO HACOB IIO ITPOTPAMME 68



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

11 KJIIACC

KoauvecTtBo4acos J1eKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeEM (uugposbie)
Ne /it Koutpoasusie | Ipakruyeckue
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazneal. JJIEKTPOAUHAMMUKA
11 MarauTtHoe roje. DJIeKTpOMarHuTHast 11 1 3 bu6mmorexa [[OK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢
Utoro no pazpeny 11
Pasznen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4ecKue 1 3JIEKTPOMarHuTHbHIE bubnuorexallOK
2.1 9 1
KoneOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue 1 3JIEKTPOMarHuTHhIE 5 1 bubnunorexallOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
23 OnTiKa 10 3 Bbubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Wroro mo pa3neny 24
Pa3zgen3. OCHOBBI CIIEIIMAJTbHOM TEOPUM OTHOCUTEJBHOCTH
OCHOBEI clIeNUAIBHON TEOPUH bubnuorexa lJOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pazgen4. KBAHTOBAS ®PU3UKA
bubmmoreka [IOK
4.1 C) i 6
FICMEITTRT KBATTOROR OTTHIEH https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma 4 Bubanorexa LIOK
https://m.edsoo.ru/7f41c97c
bubnuoreka lIOK

4.3 A 5

TOMHOEAAPO https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUU UACTPOPU3ZUKHU

5.1 DneMeHThl aCTPOHOMHU U aCTpO(PHU3UKH 7 bubanorexa LIOK
https://m.edsoo.ru/7f41c97c

Utoro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE MIOBTOPEHHUE

61 | Oobmaoues mostopee ‘ o im oo T TeLce
Htoro no pasgeny 4
PesepBHOC Bpems 3
OBHIEE KOJIMYECTBO YACOBIIO ITIPOI'PAMME 68



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

10 KJIACC
KoauuecTtBoyacon JIeKTPOHHBbIE

Ne Hara nudgposbie
Temaypoka Kontpoabnsie | IlpakTnuyeckue

n/n Bceero u3ydenusi | oOpasoBaTesIbHbIE

padoThI padoThI
pecypcbl
®dusnka — HayKa 0 IPUPOEL.
1 Hayunsie MCT(})/}:[H HO?E)H;)HI/ISI 1 bubnnorexa LOK
4 https://m.edsoo.ru/ff0c32e2

OKPYKAOIIEro MHpa
Ponb u mecTo pusuku B

) (hOpMHUPOBAaHUU COBPEMEHHOM 1 bu6mmorexa [[OK
Hay4YHOH KapTUHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUUECKOU NEATETbHOCTH TIOJEN
MexaHn4eckoe NBUKEHUE.

3 OTHOCHUTENIPHOCTh MEXaHHYECKOTO 1 bub6mmorexa [[OK
nBuxeHus. llepemerienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHomepHOE mnpsiMOIMHEHHOE 1 bubnuorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TNPSIMONIMHEUHOE 1 bubnuorexa [JOK
JBU)KEHUE https://m.edsoo.ru/ff0c372e

6 CBobOonHOoe mazeHue. Y CKOpeHHue 1 bubnauorexa [JOK
CBOOOHOr0 MHaJeHus https://m.edsoo.ru/ff0c39cc
KpuBonuuelinHoe IBHKEHUE.

N bubnauorexa [JOK
7 JBr>keHHE MaTepUaTbHON TOUYKH MO 1
https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 ITpunnun otHocuTenbHOCTU ["anunes. 1 bubmmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNHepunanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpuanun

9 cynepno3unuu cuii. Bropoii 3akoH Bubamorexa LIOK
yrep ' P . https://m.edsoo.ru/ff0c3be8
Hprorona mis MmatepuanbHON TOYKH

10 Tperun 3akoH HeroToHa 14 bubnuorexa llOK
MaTepHUalbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro Tsarorenus. Cumna

11 Tsbkectu. [lepBast kocmudeckas Bubamorexa LIOK

FHeP https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyrocrtu. 3akon ['yka. Bec bu6mmorexa [[OK
Tena https://m.edsoo.ru/ff0c3e18
Cuua tpenus. Koapdunuent tpenus.

13 Cuina cI()) o e(b(b P . Bubmuoreka I[JOK

WJ1a CONPOTHUBIIEHHUS IPHU IBUKEHUHN
P PrA https://m.edsoo.ru/ff0c3f76
Tesa B )KUIKOCTH UJIN Ta3e
[ToctynarenbHoOE 1 BpalarenbHoe

14 JBIDKCHUE a0COTIOTHO TBEPIOTO TEIIA. bubmmorexa [[OK
MowmeHT cuibl. [1neqo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
NMnynbsc MaTepruaibHON TOYKH,

15 CHCTE€MBbI MAaTEPHUATbHBIX TOYEK. bubnuorexa [JOK
Nmmynbc cuibl. 3aK0H COXpaHCHUS https://m.edsoo.ru/ff0c43d6
nMnyibsca. PeakTuBHOeE ABUKEHHE
PaboTta 1 MOIIHOCTH CHIIBIL.

16 Kunernueckas sHeprusi MaTepuaibHON bu6nunorexal[OK
Touku. Teopema 00 U3BMEHEHUH https://m.edsoo.ru/ff0c4502
KHUHETUYECKOH IHEPT U

17 ITorennmansHas sHEprus. bubmmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[MoTennumanpHas SHEPTHS YIIPYTO
ne(pOPMHUPOBAHHON TPYKUHBIL.
[ToTennmanpHas SHEPrus Tena BOIU3U

IIOBEPXHOCTH 3E€MIIH

https://m.edsoo.ru/ff0c461a

18

[ToTennuanbHble M HEMOTEHIMAIbHBIE
cuibl. CBsi3b pabOTHI
HEIMOTEHIUAJIbHBIX CUJI C ©3MEHEHHEM
MEXaHUYECKON SHEPT MU CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOM

SHEPTHH

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas pabora
«HccnenoBanue cBsA3M pabOTHI CHITBI C
U3MEHEHUEM MEXaHUYECKON SJHEPTUn
TeJla Ha IPUMEPE PacTsKEHUs
PE3UHOBOIO KI'yTa»

20

KonTponbsnas paboTa 1o reme
«Kunemartnka. JlunamMmuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE)»

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

21

OCHOBHBIE TTOJI0KECHHUSI MOJIEK YIS PHO-
KHHETUYeCKOoH Teopun. bpoyHoBCcKOE
nerkeHue. Juddysus

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

22

XapaxTep ABUKECHUSA U
B3aMMOJIEMCTBHS YaCTUI] BELIECTBA.
Mopenu cTpoeHUs ra30B, KUAKOCTEN
U TBEPJBIX TEI

23

Macca monexyn. KonnuectBo
BemiecTBa. [loctossHHas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ uzMmepenue. llkana remneparyp
Lenscus

Uneanvueiii raz3 8 MKT. OcHoBHOE

bubnuoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOconoTHas TeMrepaTypa Kak Mepa
26 cpelHel KHHETUYEeCKOM SHepTrumn bubmmorexa [[OK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlaapToHa. ['a30BbIC 3aKOHEI
JlaGopatopHas pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKAY
napamMeTpaMu COCTOSHUS
Pa3peKEHHOr0 Tazay
99 N3omporiecchl B uaeaabHOM Ta3e U X bubnunorexallOK
rpaduyeckoe TpecTaBIeHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHsAs 3HEpTHSA
TEPMOJINHAMHYECKOHN CHCTEMBI U
30 croco0kI e n3MeHeHus. KonuuecTBo bub6mmorexa [[OK
TEIUIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHS 0OTHOATOMHOTI'0 H1€aTbHOT O
rasa
31 Bunsl temonepenaun bubamorexa LIOK
https://m.edsoo.ru/ff0c5c36
VY nenbHast TEMI0EMKOCTH BEIIECTBA.
32 KonuvecTBo TEMIIOTH TPU bubmmorexa IOK
. https://m.edsoo.ru/ff0c5c36
Ternyonepenade. AnuadaTHBIN MPOIECC
33 [IepBblii 3aKOH TEPMOAMHAMUKH U €TO bu6nuorexa lJlOK

NPpUMCHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5efc

HeoGpaTtumocts mpoieccoB B

34 npupoze. Bropoii 3akoH Bubanorexa LLOK
prpose. BTop https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH

35 [Mpunuun nevicteus u KIIJ rennosoit bubnuoreka [IOK
MaIluHBbI https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KITJ]

37 DKONMOru4ecKkue MpoodsieMsbl
TEIMJI0IHEPTCTHKU

38 O6o6maromuii ypok « MonexynsipHas bubanorexa [{OK
¢u3uka. OCHOBBI TEPMOJAUHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas pabora o reme

39 «MonexymnsapHas puznka. OCHOBBI brbamorexa LLOK

y2Up ) https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKN»

40 [TapooOpa3oBaHue 1 KOHJICH CAITHSI. bubnuorexallOK
Wcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGcConoTHAs M OTHOCUTEIbHAS

41 BJIQXKHOCTB BO31yxa. HachImeHHbIi brbmmorexa LLOK

yxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u

42 aMmopHbIe TeJaa. AHU30TPOIHS bubnuorexa [JOK
CBOWCTB KpUCTAIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctamisl. CoBpeMeHHbBIE MaTepUallbl
[MnaBneHue u KpuCTAUTH3ALUS.

43 VY aenbHast TEIIIOTA MJIABJICHUS Bubanorexa LJOK

8 ' https://m.edsoo.ru/ff0c6708
CyOnumanus
44 VYpaBHeHuE TEMI0BOro 0ananca Bubamorexa [TOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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DJleKTpu3alus Tel. DIEKTPUIECKU N

45 3a JlBa aJieK ecK Bubamorexa LTOK
s, JIBa BUJA DIIEKTPUYECKUX
PAA A P https://m.edsoo.ru/ffOcébcc
3apsa0B
IIpoBOIHUKH, TUITCKTPUKH U
46 an TIPOBOIHUKHI 3aK§H COXpaHEHU bubmuorexa [IOK
yip ’ P https://m.edsoo.ru/ffoc6bcc
AIEKTPUYECKOTr0 3apsijia
B3aumopnericteue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH pJIeKTpHUUYECKU T bubmorexa LIOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsx€HHOCTE  3JIEKTPHYECKOTO
48 nons. [IpuHnun cynepno3sunuu bubnuorexallOK
ANEKTPUUCCKUX Toe. JImaun https://m.edsoo.ru/ff0c6df2
HaNps>KEHHOCTH
Pabota cuit a5eKTpocTaTH4eCcKOro
49 noJjis. ITorernuan. Pa3socts bubmmorexa [IOK
i ' https://m.edsoo.ru/ff0c6f00
IMOTEHIINAIOB
IIpOBOIHUKH U IUDIIEKTPUKH B
50 3J'Ip6KT OCTAaTHYECKOM ncfne bubnnorexa LIOK
P ) https://m.edsoo.ru/ff0c7018
JuaniekTpudeckas TPOHHUIIAEMOCTh
bubauorexa [JOK
51 OnekTpoéMKOcTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TLJIOCKOT'0
52 KOHEHcaTopa. DHEPT U 3aPSIKEHHOT O bubnnorexa LOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaboparopHas pabota "M3mepeHue
3JIEKTPOEMKOCTH KOHJigHCcaTopa"
54 ITpunUn NecTBUS U TPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ammapara, CTpyHHOTr 0 IpUHTEpA.
DJeKTpocTaTHUEeCKasl 3alluTa.
3a3eMiIeHUE 3JIEKTPOIpuOOpOB

55

DIIEKTPUYECKUH TOK, YCIIOBUS €0
cyuiectBoBaHus. [locTOAHHBIN TOK.
Cunaroka. Hanpsixenue.
Conpotusnenue. 3akoH Oma aJist
y4JacTKa [[enH

56

[TocnenoBarenbHOE, TapaIeNbHOE,
CMEIIaHHOE COEIMHEHHE
poBOHUKOB. JlTabopaTopHas pabota
«M3ydeHne CMeaHHOr 0 COCTMHCHUS
PE3UCTOPOBY

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

57

PaboTta 1 MOIITHOCTB AJIEKTPUUECKOTO
Toka. 3akoH J[)xoyns-Jlenna

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

58

3akon Oma 1 TOJTHOM (3aMKHYTOM )
anekTpuyeckon nenu. Koporkoe
3ambIkaHue. JJaboparopras pabora
«3mepenune 3J1C nctounnka ToKa u
€rOBHYTPEHHETO CONPOTHUBIICHUS»

bubauorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNIeKTPOHHAs IPOBOJAUMOCTH TBEP IBIX
METaJIJIOB. 3aBUCUMOCTh
COMPOTHUBJICHUS METAJIJIOB OT
TemnepaTtypsl. CBepXHpoBOIUMOCTh

60

DNEeKTpUYECKU TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TYYKOB

61

[lonynpoBoAHUKH, UX COOCTBEHHas U
npuMecHass mpoBoAUMOCTh. CBolicTBa
p—n-nepexona. IlomynpoBoaHUKOBBIE

bubmmoreka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npuOoOpHI

DneKkTpu4YecKuil TOK B pacTBOpax U

62 paciiaBax 3JIEKTPOJIMTOB. 1 bubnuorexa llOK
DIEeKTPOIUTHYECKAs JUCCOIUAITHUSA. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIU3
DJIEKTPUYECKU M TOK B ra3ax.

63 CaMocTosITeNnbHbBIN U 1 bubmmorexa [[OK
HECaMOCTOSTENbHBIH pazpsan. MonHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexkTpudecKue npudopsl U

64 YCTPOMCTBA U UX MPAKTHIECKOE 1 bu6mmorexa [[OK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30MmacHOCTH

65 O606mamHit ypok Bubmuoreka [JOK
«DIEKTPOIMHAMUKA)» 1 https://m.edsoo.ru/ff0c88be
KonTponbsnas paboTa 1o reme
«Onekrpocratuka. IlocTosTHHBIHA 1 Bu6nnorexa lJOK

66 ANeKTpUIeCcKuii TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

5 PesepBHbIli ypok. KonTponbsHas 1 Bu6nuorexa lJOK

! pabortano Teme "DieKTpoAuHaAMHUKA" https://m.edsoo.ru/ff0c8c56
Pe3epBHbIii ypok. O600mar i ypok L Bu6nuorexa lJOK
68 o temam 10 kacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10O 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJIIACC

KoauvecTtBo4acos J1eKTPOHHBbIE
Ne Harta nuppoBbIe
n/n Temaypoa Bcero Kontporbrivie | - Mpaxtirieckue u3yueHusi | oOpasoBaTebHbIE
padoThI padoThI pecypeb
[TocTosiHHBIE MATHUTHI U UX

1 B3amMoeHcTBHE. MarHuTHOE ITOJIE. 1 Bbubnuoreka lJOK
BexTop MaruuTHOM HHAYKUKHU. JInHNK https://m.edsoo.ru/ff0c9778
MAarHuTHOM WHAYKLIHH
MarHuTHOE 1oJie MPOBOJAHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnuorexallOK
B3aumoneiicTBue NpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHasi pabota «3ydenue 1 1 bubnuorexallOK
MAarHUTHOTO MOJIS KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBE MAarHUTHOT O IOJISI Ha
NpoBOAHUK ¢ TokoM. Cunia Amriepa.

4 JlaGopatopHas pabora 1 1 bubnuorexa lJOK
«ccnenoBanue AelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JelicTBE MarHUTHOT' O IIOJIS HA

5 JIBMIKYIIYIOCS 3aPSAAKECHHYIO HACTHUILY. 1 bub6nuorexal[lOK
Cuuna Jlopenua. PaGora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DnekTpoMarHuTHas UHAYKuA. [ToTok 1
BEeKTOpa MarHuTHOM uHAYyKIuu. DJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

WHIYKIHUHU. 3aKOH 3JIEKTPOMarHuTHOU
nnaykuuu @apanes

JlaGopatopHas pabota
«Hccnenosanne SBICHUS

3JIEKTPOMAarHUTHON HMHIYKLIHK»

bubnuoreka [IOK
https://m.edsoo.ru/ff0cal50

WHpayktuBHOCTB. SIBIIEHUME
camouHaykuuu. 3 1C caMOUHIYKIMH.
OHeprus MarHUTHOT O NOJIs1 KaTYIIKH C

TOKOM. DJIEKTPOMAarHuTHOE I10JIe

Bbubnuoreka LJOK
https://m.edsoo.ru/ff0ca600

TexHHYEeCKue yCTpOMCTBA U UX
NIPUMEHEHUE  IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUIATEID,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHIL,
WHIYKIMOHHAS I1€Yb

10

O6o6maromuii ypok «K MarHuTHOe
moJe. DNeKTpOMarHUTHAS MH TYKITHSI»

Bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbsHas paboTa 1o reme
«MarHuTHOE€ IoJe.
DJeKTpOMarHuTHAsE WHIYKIHS

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

12

CBoOOIHBIE MEXaHHYECKHE
konebanus. ["apmonnyeckue
KoneOaHus. YpaBHEHUE
TapMOHHYECKUX KOJIEeOaHUH.
[IpeBpamienue sHepruu

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

13

JlabopaTopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIx Kojie0aHuil rpy3a Ha
HUTH OT JJIMHBI HUTU U MacChl Ipy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Konebarenbusbiit KoHTYp. CBOOOHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHMs B
ujealbHOM K0jeOaTeIbHOM KOHTYpE.
AHaJIOTUS MEXIY MEXaHUYECKUMH U

QJICKTPOMAariuTHbIMH KoJIeOaHUSIMU

bubnuoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpaHCHUA DHEPTUU B UACATIBHOM

KONebaTeIbHOM KOHTYpe

Bbubnuoreka LJOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o0 3aTyxarwIuX
KonebaHusX. BwiHyX1eHHBIE
MexaHudeckue kojaedanus. Pesonanc.
BI)IHY)KJIGHHI:IG 3HeKTpOMaFHI/ITHI)IC
KosjaeOaHus

Bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsblii TOk. CHHYCOU TAIBHBIH
MEPEMEHHBIA TOK. M OIITHOCTH
IIEPEMEHHOI0 TOKa. AMIUITUTYIHOE U
JNEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U
HaIlpsHKeHUs

Bubmuoreka I[JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmatop. IIpomsBozacTso,
nepeaayda v norpediaeHue
ANEKTPUYECKON IHEPTUU

19

Y CTpOHWCTBO M IPAKTUYECKOE
MPUMEHEHU € IJIEKTPUUECKOI 0 3BOHKA,
reHepaTopa epeMeHHOro ToKa,
JUHUIM 3JeKTponepenay

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

20

DKOJOrHYecKue PHUCKU ITPHU
IPOU3BOACTBC JBJICKTPOIHCPIUU.
KyJ'IBTypa HCIIOJIb30BaHUA



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOIHEPTUHU B TOBCETHEBHOMU

KHU3HU

MexaHHn4ueckue BOJIHBI, YCJIOBUA
pacupoctpanenus. [lepuoa. CkopocTb

bubnuoreka [IOK

21
pacrpoCcTpaHeHHs U ITTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie U MPOAOJIHHBIE BOITHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTD bubmmorexa [[OK
3ByKka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMArHUTHBIC BOJIHBI, UX
23 cBoOMCTBa U ckopocTh. [IIkamna bubmmorera [JOK
p ’ https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIUTIBEI paInOCBS3U U
24 TeseBuieHus. Pazsutue cpencrs
cBs3u. Pagnonokanus
95 KonTtponbsnas pabora «Konebanus u bubnuorexallOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOE pacnpoCTpaHEHHE
26 CBETa B OJTHOPOJIHOM Ccpejie. bub6mmorexa [[OK
TodeuHblll HCTOYHUK CBeTA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHBI
bubauorexa [JOK
27 oTpaxkeHus cseta. [loctpoenue
. https://m.edsoo.ru/ffOcd4e0
n300pakeHUH B INTIOCKOM 3epKaje
ITpenomnenue ceera. [lonnoe
28 BHYTpeHHEe oTpakeHue. [IpenenbHbIi bub6nunorexal|lOK
YT OJITIOJIHOTO BHYTPEHHET O https://m.edsoo.ru/ff0cd76
OTpaKeHUs
29 JlabopartopHas pabota «/3mepeHue bu6muorexalJOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

MMOKa3aTeA MpCIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JInnzsl. [Toctpoenue nzobpaxxeHuii B

bubnuoreka [IOK

30 nun3e. Dopmyna TOHKON JIMH3HIL.
pMY https://m.edsoo.ru/ffOcddle
YBenuueHue INH3bI
JlaGopatopHas pabota
31 «HccnenoBanme CBOWCTB
M300pakeHNH B IMH3AX)»
Hucnepcus ceeta. ClI0XKHBIN COCTaB
39 6enoro ceera. L{BeT. JTabopaTopuas
pabora «Habmronenue qucnepcun
CBETa»
33 Wntepdepennnus ceera. ludpaxnus bubnuorexallOK
ceera. JlndpaknmonHas pemérka https://m.edsoo.ru/ffOced22
34 [TorepeyHoCTh CBETOBBIX BOJIH. bubnuorexallOK
[lonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTtuyeckue mpuOOPHI M YCTPOHCTBA U
YCIIOBHS X 0€30I1aCHOTO MPUMEHEHUS
I'panubl MpUMEHUMOCTH
36 KJ1accu4eckoi Mmexanuku. [loctynars bubmmorexa [[OK
crenHalbHON TEOpUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIHHOCTH
OTHOCHUTENBHOCTh  OJJHOBPEMEHHOCTH.
37 3 bubauorexa [JOK
aMeJJICHHE BPEMEHH U COKpalIeHue
P batl https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHeprus U UMITYJIbC PENITUBUCTCKON
38 gacTUIbl. CBSA3b MACCHI C DHEPTUEH U Bubamorexa LTOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIHCOM. DHEPTHSI TOKOS
39 Kontponpsnas pabora «Ontuka. bu6nuorexa lJlOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI crieqUaIbHON TEOPUU

OTHOCHUTCIBbHOCTH)

https://m.edsoo.ru/ffOcf6f0

®oronbl. Dopmyna llnanka. Dueprus

bubnuoreka [IOK

40
U UMITYJIbC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEOBAHUE 56 1IOK
nbanoreka
41 oroaddekra. O A.T.
porodpderra. Onirs https://m.edsoo.ru/ffOcffc
Cronerona
3akoHbl poTordPexra. YpaBHeHHE
42 BﬁHmTe?IHa J'I(ii)l(i)OToa(b(;@)eKTa brbanorexa LIOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuna» pororpdexra
JaBnenune cBera. OmeITer I1. H.
43 JlebeneBa. XuMuueckoe AeHCTBHUE bubmmorexa HOK
Aiena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHUUeCKrE yCTPOUCTBA U
MIPAKTHYECKOEe MPUMEHCHHE:
44
¢dorosiemMeHT, (HOTOTATUHK,
COJIHEUHas OaTapesi, CBeTOINO]T
45 Pemenue 3amad mo Teme « DJIEMEHTHI bub6mmorexa [[OK
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Moaeaps atoma TomcoHa. ONBITHI
46 Pesepdopna mo paccesHuto a-4acTu bubmmorexa [JOK
POOPAATIOD t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeIb aTOMA
bub K
47 [Toctynarel bopa nommorexa O
https://m.edsoo.ru/ff0dOafa
N3nydenue v moryioneHre GoToHOB
48 IIpU IIepEXO0IE aTOMa C OJHOI0 YPOBHS bubnnorexa JOK
P pexo . A P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha ApYyroi. Buasl ciekTpoB
49 BonnoBreie cBoMcTBa YacTUIl. BoaHBI bubmmoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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ne bpoitns. KopnyckynsipHo-
BOJIHOBOU Ayaynn3M. CHOHTaHHOE U
BBIHY)KJIEHHOE H3JTy4YeHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAJAUOAKTUBHOCTHU. OTIBITHI

Pesepdopna mo onpeneneHuio cocTaBa

PaAuOAKTUBHOI'0 H3JTYUYCHU

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramma-
n3ny4deHus. Bousuue
PaarOaKTUBHOCTHU HA KUBbBIE

OpPTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
Wzoromel. Anbda-pacman.
DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'amma-nsnyueHune

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

53

OHeprus CBsI3U HYKJIOHOB B SIpE.

S nepusie peaknuu. S nepHbIin
peakrtop. [Ipobiemsl, mepcrneKTHBEI,
9KOJIOTMYECKHE ACTIEKTHI I IE€PHOU
SHEPreTUKU

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

54

OneMmeHTapHble yacTUIlbl. OTKpBITHE
no3uTpoHa. MeTo el HAOIIOICHHS U
perucTpanum 3JeMeEeHTapHBIX YACTHLI.
Kpyrnasiii cron « DyH1aMeHTAIbHBIE
B3aUMOJIEUCTBUS. EIMHCTBO
(bu3MYEeCKOl KapTHHBI MUPa»

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

55

Bun3sézanoro nebda. Co3pesaus,
SIPKHE 3BE3J1bI, TNTAHETHI, UX BUJANMOE
neukenue. CoaHeyHast cHCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeuHast aKTUBHOCTb.
Uctounuk suepruu ConHua u 38€371

57

3BE3BI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3]IbI TJTaBHON
MOCTIeIOBAaTENIbHOCTH. BHyTpeHHee
crtpoeHue 38€311. CoBpeMEHHBIE
MPECTABICHUS O TPOUCXOXKIACHUU U
sposironnu CoHIa U 3BE3]

58

Mineunsii [1yts — Hama ["anakruka.
[Tonoxenue u neuxxenne ConHua B
l'anakrtuke. I'anaktuku. Y€pHble

ABIPBI B sA/ipaX ralakKTHK

59

Bcenennas. PazOeranne rajakTuk.
Teopus bonpmioro B3priBa.
PennkroBoe wu3nmydeHwue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMHUU

61

KonTponbsHas padbora « D1eMeHTHI
aCTPOHOMUU U aCTPOPHUIUKU»

62

O6o6maromuii ypok. Ponb puszuku u
ACTPOHOMUH B 9KOHOMHUYECKOM,
TEXHOJIOTHYECKOH, COLIMaIbHON 1
ATUYECKOU cepax neaTeIbHOCTH
YeJIoBeKa

63

O6o06maromuii ypok. Posb u MecTo
(U3UKH ¥ aCTPOHOMUU B
COBPEMEHHOM Hay4YHOM KapTUHE MUpa

64

O606maromuii ypok. Ponb




¢uznyeckoil Teopuu B GOPMUPOBAHUU
MpeCTaBICHUN 0 PU3NUECKON
KapTHHE MUpa

O6o0maromuii ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IEM

65 1
pSAIly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX PEJICTABICHUN O IPUPOJIE

66 PesepBHbIll ypok. MarauTHOE nouie. 1
DNeKTpOMarHuTHasT WHIYKIHS
PesepBHblii ypok. OnTuka. OCHOBBI

67 CIeUAIBHOM TEOPUHU 1
OTHOCHUTEIIbHOCTH
Peszepnblii ypok. KBantoBas gpusuka.

68 Bﬂel\feHTBI};I:JT OHOMUH U ' 1 brbamorexa LLOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUISA YYEHUKA

» ®usuka, 10 knacc/ KacesinoB B.A., O611ecTBO ¢ OrpaHUYeHHOMN
OTBETCTBEHHOCTHIO «[IPODAY; AkuinonepHoe o01iecTBo «M31aTenscTBO
«IIpocsemienne»

» ®usuka, 11 knacc/ KacwsnoB B.A., O011ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCThIO «[[PODAY; AkinonepHoe o01ecTBo «M3naTreascTBo

«HpOCBGIIICHI/IG»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
[Tporpamma xypca ¢puszuku s 10—11 knaccos. ba3zoBriit ypoens (aBTop B.

A. KacbsiHOB)

YMK «®wusuka. 10 xnacc. ba3oBblif ypoBEHbY

1. ®usuka. 10 kmacc. ba3zoBeiil ypoBeHb. YUEOHUK C AEKTPOHHBIM
npunoxxenueM (aBtop B. A. KacesiHOB).

2. ®uzuka. 10 knacc. ba3zoBsiil ypoBenb. MeToaudeckoe nmocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccel. bazoBerit ypoBens. TeTpans 1t 1abopaTOpHBIX
pa6ot (aBTopsl B. A. KacesroB, B. A. KopoBun).

4. ®uznka. 10—11 xnaccel. ba3oBelit ypoBeHb. KoMIutekT TeTpamei ais



KOHTPOJBbHBIX padoT (aBTop B. A. KacbsiHOB)
5. @uzuka. 10 knace. AunakTudeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymiakos).

YMK «®wuzuka. 11 knacc. ba3oBblil ypoBeHb»

1. ®uzuka. 11 knacc. ba3zoBelil ypoBeHb. YUeOHUK C 371€KTPOHHBIM
npwioxenueM (aBrop B. A. KacesiHoB).

2. ®usuka. 11 knace. ba3zoBbiit ypoBeHb. Metoanueckoe nmocooue (aBtop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. bazoseiit ypoBenb. TeTpanas 11 1abopaTopHBIX
pabot (aBTopsl B. A. KacesroB, B. A. KopoBuH).

4. ®uzuka. 10—11 xnaccel. ba3zoBelit ypoBeHnb. KoMruiekT TeTpaneit mis
KOHTPOJIbHBIX pa0oT (aBTOphI B. A. Kacesnos, W. B. UrpsmoB).

5. @usuka. 11 knace. Junaktuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymiakos).

MU ®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - conmansHast ceTh paOOTHUKOB 00pa30BaHUSL.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkore.

3 http://festival.1september.ru/articles/ - pectuBanp nemarorudeckux uuen

«OTKpPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http:/lwww.fizika.ru/ - caift s yuureneit GU3UKU U UX YIYCHUKOB.
5 http://www.physics.ru/ - maTepuanb o GpusnKe.
6 www . ege .edu.ru - uagopmanuonHsiii noprai EI'D.

7 http :// school - collection . edu . ru/ - enunas xomexius LIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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