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MNOACHUTEJBHAA 3AIINCKA

[Iporpamma mo Qu3uke 0a30BOr0 YpOBHS HAa YpOBHE CpeaHero oOIlero
oOpa3zoBanusi pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUI K pe3ylbTaTram
OCBOCHHSI OCHOBHOUM 00pa3oBaTeilbHON mTporpaMmbl, mnpeacraBieHHbx B OI'OC
COO, a rtakxke c yuyé€rom (QenepanbHoil pabouell MpPOrpaMMbl BOCIHUTAHUS U
KOHIIENIMKU TpernojaBanusi ydeOHoro mnpeamera «®Dusuka» B 00pa3zoBaTelbHBIX
OpraHu3anusx Poccuiickoi deneparum, pEATU3YIOIIHUX OCHOBHBIE
o0pazoBaTebHbBIE MPOTrPaAMMBI.

Copnepkanue mporpaMmbl 1o (U3MKE HampaBieHO Ha (QopMupoBaHHe
€CTeCTBEHHO-HAy4YHOW KapTUHbl Mupa oOydaromuxcs 10-11 xkmaccoB mpu
00ydeHun nx (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO
noaxona. IIporpamma no ¢usuke coorBerctByeT TpeboBanusim PI'OC COO
IUTAHUPYEMBIM  JINUHOCTHBIM, TPEIMETHBIM M METANpeIMETHBIM pe3ybTaraM
00yuYeHHs, a TaKK€ YUMTHIBAET HEOOXOJMMOCTbh peah3alli MEKIIPEIMETHBIX
cBsA3ed (U3MKM C €CTECTBEHHO-HAYUHBIMU Y4eOHbIMU TpenMeTamu. B Heil
OTIPENICNSIOTCS. OCHOBHBIC IIENIM M3y4YeHUs (PU3MKU HA yPOBHE CPEIHEro OOIIero
00pa3oBaHusl, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTanpeaIMeTHbIE, MpeIMEeTHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

e TUIAaHUPYEMBIC PE3yIbTaThl OCBOCHUS Kypca (U3MKK Ha 6a30BOM yYpOBHE, B

TOM YHUCJIE IPEeIMETHBIE PEe3yIbTaThI [0 TOJ1aM O0yUYEHUS;

e cojlepxaHue yueOHoro npeamera «Dusuka» Mo rojgaM o0ydeHuUs.

®du3zuka Kak Hayka O HaumOojee OOIMX 3aKOHAX IPHUPOJIbI, BBICTYMas B
KayecTBe y4eOHOI0 NpeIMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIAJl B CUCTEMY
3HaHuK 00 okpyxaromieMm mupe. [IIkonbHbIN Kypc GU3HKH — CUCTEMOOOpa3yoNIuit
JUISl €CTECTBEHHO-HAYUHBIX y4EOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB M SABJICHUN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
buzmdeckoid reorpaduerd W acTpoHOMHeEH. Vcmonab3oBaHWME W AKTHBHOE
npuMeHeHne  (GU3MYECKHX  3HAHUM  OmpeNenseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DIHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYeHHsS HOBBIX MAaTe€pUaloOB C 3aJaHHBIMH CBOMCTBAMHU M JIPYTHX.
N3ydenne ¢u3MkuM BHOCUT OCHOBHOM BKIaag B (OPMUPOBAHHUE ECTECTBEHHO-
HAYYHOUW KapTUHBI MHUpa oOyuawmuxcs, B GOpPMUPOBAHHWE YMEHUN NPUMEHSTh
HAYYHbII METOJ MO3HAHMS MPU BBHITOJTHEHUH UMM y4€OHBIX HCCIEIOBaHUM.

B ocHOoBy kypca ¢Gus3uku Ay ypOBHS CpeaHero ooOImero o0Opa3oBaHUA
MOJIOKEH PSSl HIEH, KOTOPhIE MOXHO pacCMaTpuBaTh KakK MPUHIUIBI €rO
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMUYECKU
3aBepUIEHHBIM, OH COJICPKUT MaTepual U3 BCEX paslenoB (M3MKH, BKIIOUAET Kak
BOMPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHON (U3UKU.

Hoesa eenepanuzayuu. B cooTBETCTBUM C HeW Marepual Kypca (QU3HKU
00beIMHEH BOKpPYr (¢u3nueckux Teopud. Benymum B Kypce sBisercs
(GbopMUpOBaHUE NPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U
noJie.

Hoesa eymanumapusayuu. EE peanuzanus npearosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO TMOTEHIMana (PU3NUECKOW HayKH, OCMBICICHHE CBS3M Pa3BUTHSA
¢bu3ukm ¢  pa3BuUTHEM OOLIECTBA, a TaKXKe C MHUPOBO33PEHUECKUMU,
HPaBCTBEHHBIMHU U YKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoess npuknaowoii  nanpaenennocmu. Kypc ¢dwsuku  npeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMYECKHX W TEXHOJOTHYECKHX IMPUI0KCHHMA
U3YYEHHBIX TECOPHIA U 3aKOHOB.

Hoes osxonoeusayuu peanusyercs IMOCPEICTBOM BBEICHHUS 3JIEMEHTOB
COJIep)KaHUs, TMOCBAIIEHHBIX SKOJOTMYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHHUKM W TEXHOJOTH, a TakXke OOCYKIEeHUs
npo0sIeM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U 3KOJIOTHYECKON O€30TaCHOCTH.

Crep>KHEBBIMH DJIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHusi SABISIOTCA (pu3mueckue Teopuu (hopMHpoBaHHME MPEACTABICHUN O
CTPYKTYpe MOCTpOeHUs (PU3NUECKON Teopuu, poiiu (pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX  MPEACTABICHUSX O TPUPOJE, TpaHUIAX
OPUMEHUMOCTH TEOpPH, JJIsI ONHCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUH U
IIPOIIECCOB).

CucTeMHO-JesTeIbHOCTHRIA TOJAX0/A B Kypce (U3MKU peanu3yercs Npexie
BCEro 3a CU€T OpraHu3alUl HKCIEPUMEHTAIBHON JAESITEIbHOCTH O0yYaroluXCs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — OTO HCIHOJIb30BAaHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIHEPUMEHTOB M JabopaTopHbIX pador,
KOTOpbIE B MporpamMme 1o (Qusuke 0ObEeIWHEHbI B OOLIUI CMHCOK YYEHHUYECKHX
npakTUYeckux pabotT. Boiienenune B ykazaHHOM MepedyHe JabopaTopHbBIX pabdoT,
OPOBOAUMBIX  JJIsI KOHTPOJSL W  OIIGHKH, OCYLIECTBISACTCS Y4YaCTHUKAMHU
00pa30BaTENbHOIO IMpolecca HCXOAS U3 OCOOCHHOCTEW IUIAaHUPOBAHUA U
ocHamleHusi kabuHera ¢m3uku. Ilpu »>TOoM oOecmeunBaeTcs  OBJAJCHUE
00yyYaroUMMUCS YMEHUSMH MPOBOJMTH KOCBEHHBIE H3MEpPEHUs, HCCIIEIOBAaHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH M TOCTAaHOBKY OIBITOB 10 THPOBEPKE
NPEIJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YIENAETCS PELICHUI0 PAcUYETHBIX M KaueCTBEHHbIX
3anay. [lpu sTom Uit pacuy€THBIX 3aja4 MPUOPUTETOM SIBJISIIOTCA 3a7add C SIBHO
3aJaHHON (PU3MYECKON MOJIEbI0, MMO3BOJISIONINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK W3 OJIHOTO paslelia Kypca, TaK W UHTETPUPYs 3HAHUS U3
pas3HbIX pasnenoB. J[Jisi KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIIOTCS 3aJaHMs Ha
00bsiCHEHHE TMPOTeKaHUsl (U3MUECKHX SBICHUH M TPOILECCOB B OKPYKAIOIICH
KU3HU, Tpedyrolue BbIOOpa (U3MUECKON MOJENU Uil CUTyallMd MPaKTHUKO-
OPHUEHTUPOBAHHOTO XapakrTepa.
B coorBerctBunm ¢ T1peboBanusimu DPI'OC COO k MarepualnbHO-
TEXHUYECKOMY OOecCIeyeHn0 YydeOHOro rpoiiecca 0a30BbI ypOBEHb Kypca
¢$bU3KMKN HA YPOBHE CpeIHEro od1Iero 00pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHOro kabuHeTra (PU3MKU WIM B YCIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIa. B kaOwHeTe (U3HKK JOIKHO OBITH
HeoOXxouMoe JaboparopHoe OOOpyJIOBaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpamMMe 1o (pu3MKe yYCHHUECKHX MPAKTHYECKUX PadOT U JIEMOHCTPAIMOHHOE
o0opy10BaHME.
JleMoHcTpalionHoe obopyaoBanue (HOpMHpPYETCss B COOTBETCTBHHU C
OPUHIIMIIOM MUHUMAJIbHOW  JIOCTAaTOYHOCTH H  OO€CleYyMBaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TpoOrpaMMe 10 (HU3MKEe KIFOYEBBIX JEMOHCTpAlUil st
UCCIICZIOBAHMS ~ W3Y4YaeMbIX  SIBICHHMA W  TPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGoparopHoe 00OpyAOBaHUE [JII YUYCHHYECKUX TNPAKTUYECKUX padoT
dbopMupyeTcss B BHUIE€ TEMATHMYECKUX KOMIUIEKTOB M OOecleuuBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JAByX oOydarommxcs. TemMaThyecKue KOMIUICKTHI
71a00paToOpHOTO O0OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJIB30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJI€ IU(POBBIX JTa00PaTOPHUIA.
OCHOBHBIMU TIEJISIMU U3YUY€HUSI (PU3UKU B 0011IeM 00pa30BaHUU SIBIISIIOTCS
e (opMupoBanue wuHTEpeca W CTpeMJCHHS OOyYalONMXCS K HAyYHOMY
W3yYCHHUIO TIPUPOJBI, Pa3BUTHE HMX HWHTEIJIEKTyaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e pa3BUTHE MPEICTABICHUI O HAyYHOM METOJI¢ TO3HAHUS U (HOPMHUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHUSI K OKPY>KAIOIIUM SIBICHUSIM;

e (opMUpOBaHHME HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTaTra HU3y4YeHUs
OCHOB CTPOCHHUSI MaTepuu U (yHIAMEHTATbHBIX 3aKOHOB (DHU3UKH;

e (QopMupoBanme yMeHHUH OOBACHATH SBIEHUS C  HCIOJIb30BaHUEM
(bu3MUeCcKUX 3HAHWI U HAYYHBIX JOKA3aTelIbCTB;

e (opmupoBaHUE TMPEACTABICHUN O PONU (DU3UKU NI Pa3BUTHUS JPYTUX

€CTeCTBEHHBIX HAYK, TEXHUKH W TEXHOJOTHIA.

JlocTimkeHne ATHX IeNield oOecreunBaeTCs peleHHeM CIEeIYIONX 3a7ad B
npoliecce U3yueHus Kypca (PU3UKH Ha YPOBHE CpPeaHEro o0Iero oopa3oBaHus:



e TmpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o0mmx bu3HUecKuX
3aKOHOMEPHOCTSAX, 3aKOHaXx, TEOpUsX, BKJTIOY s MEXaHHUKY,
MOJIEKYJISIDHYIO  (PM3HKY, JJIEKTpPOJWHAMHUKY, KBaHTOBYIO (M3UKYy U
AIIEMEHTHI acTpOPU3UKU;

e (QopmMuUpOBaHHE YMEHUI TMPUMEHATh TEOPETUYECKUE 3HAHWS IS
OObsICHEHHsS] (U3NYECKHUX SIBJIEHUH B TpUPOJEe U ISl [PUHATUSA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HM;

e OCBOGHHME CHOCOOOB pEIIeHHs pa3IMYHBIX 3aJad C SBHO 3a/JaHHOM
¢busnyeckoil Mojaenblo, 3a7ad, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3JaHue (PU3NYECKOW MOJIEH, aIeKBATHON YCIOBUAM 33]1auu;

e TMOHMMaHHE (U3UUYECKUX OCHOB M MPUHIUIOB JEHUCTBUS TEXHHYECKHUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOIIECCOB, WX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA W IPOBEICHUS
(bu3MUeCKNX DJKCINEPUMEHTOB, aHalW3a W UHTEpIpeTanuu HHpopMaImm,
OTIpEeIeTIEHUs] TOCTOBEPHOCTHU MOJYyYEHHOTO pPe3yibTaTa;

e CO3JaHHE YCIIOBHM IS pa3BUTHA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU NEATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30Bblii ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanusi otBoauUTCcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B He/ieli0), B
11 xmacce — 68 gacoB (2 yaca B HEZIEIIO).

[Ipenmaraemplii B mporpamme 1o (u3uMKe MepedyeHb JTabopaTOpPHBIX U
NPaKTHYECKUX pPabOT SABISIETCS PEKOMEHIOBAHHBIM, YYHUTENIb [€l1aeT BHIOOD
npoBeAeHusT J1abopaTopHbIX pPabOT U OMBITOB C YYETOM HHIAUBUIYATbHBIX
0COOEHHOCTEH 00yJaroImMXCsl.



COILEP KXAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTO MTO3HAHUS

®usnka — Hayka o mnpupoje. Hayunble MeTOABI MO3HAHUS OKPYIKAKOLIErO
mupa. Ponp JKCnepuMeHTa W TEOpUM B MPOLECCE MO3HAHUS MPUPOJIBL
DKcrepUMeHT B (U3UKE.

MonenupoBanue (pu3MUecKUx sBJIEHUNH U MpolieccoB. HayuHble TMIOTE3BI.
dusnueckne 3aKOHbl M TEOPHUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMII COOTBETCTBUS.

Pons u mecto ¢usuku B (GOpPMHUPOBAHWU COBPEMEHHOW HAyYHOW KapTHUHBI
MHpPA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ UMGPOBBIE HM3MEPUTEIbHbIE NPHUOOPHL, KOMIIBIOTEPHBIE
JaTYUKHU.

Pazgen 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe aBwxkeHHE. OTHOCHTEIBHOCTh MEXAHMYECKOTO JBHKECHHS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeAHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MATEpUAIIbHOM TOYKH, MX MPOEKIMH HA OCH CHCTEMbl KOOPAWHAT.
CioxeHre nepeMenieHuid 1 CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MpSIMOJUHEWHOE JBMkeHHe. [paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, VYCKOPEHHs, IyTH U NEPEMEIICHUSA
MaTepUaIbHON TOUYKU OT BPEMEHHU.

CBoOoHOE MajieHne. Y CKOpeHUe CBOOOIHOTO IMa ICHUsI.

KpuBonuneiiHoe  nBwkeHWe. JI[BWkeHHEe  MaTepUabHOM  TOYKH  TIO
OKPYKHOCTH C ITIOCTOSTHHOU 10 MOAYJIFO CKOPOCTBhIO. YTJIOBass CKOPOCTh, TUHENHAS
ckopoctb. [lepuon u yacrora oOpaienus. L{eHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHudyeckne yCTpOMCTBA W MPAKTHUUECKOE MPUMEHEHHUE: CHUIOMETD,
JBI)KEHUE CHAPSIIOB, LICMHBIE U PEMEHHBIE MEPEIayH.

Jlemoncmpayuu

Mogenbs cHCTEMBI OTCUETA, WLIIOCTPAlUsd KUHEMATHYECKHX XapaKTEPUCTHK
JIBUKEHUS.

[IpeoOpa3zoBaHue NBMKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTRE.

HaGnronenune aBmkeHHsl Tella, OpPOIIEHHOTO MOJi YIJIOM K TOPHU30OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHus CBOOOIHOTO MaIeHusI.

Hanpasnenue ckopocTu npu ABUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

N3ydyeHue HEpaBHOMEPHOTO JIBMXKEHUSI C LIEJbIO ONPEAEIEHUS MITHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOUIEHUS MEXAY IyTSIMH, NPONACHHBIMU TEJIOM 3a
IIOCJIEOBATENIBHBIE PABHBIE IPOMEXYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM
JBIKEHUM C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIJIIO.

N3yueHne nBMXKEHUS MIApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBu>xXeHHs Teia, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  [ammies.  llepBeii  3akoH  HproTtona.
NuepumanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepnio3unuu cui. Bropoil 3akon HeroToHa
JUIsl MaTeEpUaIbHOM TOUKU. Tperuit 3akoH HproTOHA 171 MarepuanbHbIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cwmia Tsoxectn. IlepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, CKoyibKeHus, kauenus). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHusi CKOJbXKEHUsl U cuia TpeHus nokos. Koadduuuent tpenus.
Cuita cOnpOTUBIICHHSI TIPU IBUKEHUU TENA B KUAKOCTH WU Tas3e.

[ToctynarenbHOE U BpalaTelbHOE ABMKEHUE a0COIOTHO TBEPJIOTO Tea.

MoMeHT cuiabl OTHOCUTENBHO OCU BpameHus. Ilmedo cuibl. Ycnosus
paBHOBECHUS TBEPAOIO TENA.

TexHuyeckne yCTpoWCTBA W MPAKTHUECKOE MPUMEHEHUE: MOAIINITHUKH,
JBU)KEHUE MCKYCCTBEHHBIX CITy THUKOB.

Jlemoncmpayuu

SIBneHue UHEpLUHU.

CpaBHeHHE Macc B3aUMOJICUCTBYIOLIUX TEI.

Bropou 3akon HeroroHa.

N3mepenune cu.

CrnoxeHue Cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Ae(pOopMaluu.

Hesecomocts. Bec tena nmpu yCKOpEHHOM NOABEME U MAJCHUU.

CpaBHEHHME CUJI TPEHHUSA MOKOS, KAUCHUS U CKOJIbKCHHUS.

VYcmoBus paBHOBECUS TBEPAOTO Tena. Buasl paBHOBeCHs.

Yuenuueckuii sxcnepumenm, rabopamopsie pabomaol

N3ydenue nBuxeHHst Opycka Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPY>KUHE U
PE3UHOBOM 00pasIie, OT ux aehopMaluu.

HccnenoBanue yciioBUI paBHOBECHsS TBEPAOTO TeEla, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3aKOHbL COXPAHEHUA 6 MEXAHUKE

NmMnynbc MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynec cuiibl M HM3MEHEHHE HUMILyJibCa Tejla. 3aKOH COXPAaHEHHsS HMITyJIbCa.
PeakTuBHOE NBUXEHUE.

Pabora cuibl. MOITHOCTh CHITBL.

Kunernueckass sHeprus marepuaibHOW TOUKU. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTHM.

[TorenumanbHas SHEPIHUs. [TorenumanbHas SHEPTHUS YIIPYyTo
nehopMUpOBaHHOW  TpykuHBL.  [loTeHIManbHass  SHEprust Tena  BOJIU3H
MOBEPXHOCTHU 3EMJIH.

[ToTeHMaNIbHBIE u HETMOTEHUNAbHbIC CUJIBL CBsi3b paboThI
HEMOTEHIMAIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOW DSHEPIrUU CHUCTEMBI TeEl.
3aKOH COXPAHEHHSI MEXAaHUYECKOW SHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTpPOWCTBA U TMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOTMED,
MIPYXUHHBIA MHUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTnBHOE IBIKEHUE.

[lepexoa NOTEHIIMATBLHON SHEPTUU B KHHETHUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yuenne aOCONIOTHO HEYINPYIroro yjaapa C HOMOIIbIO JBYX OJWHAKOBBIX
HUTSHBIX MAasITHUKOB.

WccnenoBanue cBsizu pabOThI CHWIBI ¢ U3MEHEHHEM MEXaHHMYECKOW IHEpTruu
TeJa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pasznen 3. MoaekyaspHasi pu3MKa ¥ TEPMOJINHAMHKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKON TEOPUU M MX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddyzusa. Xapakrep IBWKEHUS WU
B3aUMOJCUCTBUA YacCTHI[ BemecTBa. MoJaenu CTpPOCHHsI Ta30B, KHIKOCTEH U
TBEPABIX TET U OOBICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepsbl moJieky. KonnuectBo Bemectsa. [locrosinnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ msmepenue. lllkana temneparyp
Llenbcus.



Monens  ugeanbHoro ra3a. OCHOBHOE  ypaBHEHHME  MOJEKYJISIPHO-
KUHETUYECKOW TEOpUM HACAIHHOTO Ta3a. AOCOJIOTHas TeMmIeparypa Kak Mepa
CPEIHEW KUHETUYECKOW HHEPruy TEIUIOBOTO JBWXEHUS 4acTull rasza. [llkana
temnieparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHHE MenpaeneeBa—Kaneipona.
3akoH [lanmbToHa. M30mpouecch B MACATBHOM Ta3€ C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe MpeACTaBICHUE U30IMPOLECCOB: HM30TEpMa, H30X0pa,
u3o0apa.

TexHuyeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (otorpaduu
MOJIEKYJI OPTaHUYECKUX COETUHEHUM.

OmnbiTel 110 1M PY3UH KUIKOCTEH U ra3oB.

Moaenb 6pOYHOBCKOTO JBHXKEHHUSI.

Mopens onbita [lITepHa.

OmnbIThI, JIOKA3bIBAIOIIINE CyLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMMOJICHCTBUS.

Moenb, WLTIOCTpUpPYIOLIas MPUPOAY AABICHUS Ta3a HA CTEHKHU COCY/Ia.

OnbIThl, WITIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS HACAIHHOIO Tasa,
M30TPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomoi

Omnpenenenre Macchl BO3JlyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATyPhl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY NapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoOuHAMUKU

TepMoanHamuyeckass cucteMa. BHYTpEHHSSI 3HEPTHUS TEPMOJMHAMHUYECKOUN
CUCTEMBI M criocoObl €€ m3meHeHus. KonndecTBo TeroTel U paborta. BHyTpeHHs s
SHEPIUs 0JJHOATOMHOTIO WJealbHOrO  Tasa. Bunsl  Temomnepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIMS, M3JIyUYEHHE. YIeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KosuecTBo TEMIOTHI MpHU TEIIIONEpeaaye.

[lonsitue 00 anuabatHoM mponiecce. I[lepBhIi 3aKOH TEPMOJUHAMUKHU.
[IpruMeHeHne mnepBOTrO 3aKOHA TEPMOJMHAMUKHM K H3ompoueccaMm. I'padpuueckas
uHTepnperanus: paboThl raza.

BTtopoii 3akon TepmoaunHamuku. HeoOpaTumMocTh MporeccoB B IPUPOJIE.

TeroBele  MammHbl.  [IpUHIMOBL  JEWCTBUS  TEIUIOBBIX — MAalIUWH.
[Ipeobpa3zoBanus sHeprud B TEIUIOBbIX MalinHax. Kos@duuueHT mnone3Horo
nerictBus TerioBor mamuHbl. [lukn KapHo u ero ko3¢gduIMEHT MOJIE3HOTO
JeHCTBHS. DKOJOTUYECKUE MPOOIIEMBI TETIIOIHEPTETUKH.



TexHuyeckre yCTpONMCTBA W MNPAKTHUUECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOM XOJOUIBLHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HHEpruM Tejina MNpPU COBEPUICHUH PaOOThI: BBLIET
npoOku u3 OYTBUIKM MOJ JAEMCTBHEM CXKAaTOro BO31yXa, HarpeBaHue 3¢upa B
JIaTyHHOU TpyOKe myTéM TpeHHs (BUIACOIEMOHCTPAIINS).

W3meHeHne BHYTpEHHEN YHEpruu (TeMIeparyphl) Tella Mpu Terionepeaaye.

OmplT 1O aanabaTHOMY pPaCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPaHMsI, PEAKTUBHOTO
JBUTATES.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3Mmepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusa eeutecmea. Dazoevie nepexoonvl

[TapooOpa3oBanne u koHjeHcamms. Mcnapenue n kurmeHue. AOGCOTIOTHAsS
OTHOCHUTEJIbHAS BJIAXHOCTh BO3ayXa. HacklmeHHbI mnap. YeinbHas TerioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUSI OT JaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amopdubie Tena. AHU3OTPOIUS CBOMCTB
kpuctaioB. Kuakue kpuctamiabl. CoBpeMeHHble Marepuanbl. l[lnmaBnenue u
KpUCTaUIM3aus. Y AelnbHas TerioTa miasieHus. Cyonumars.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHudyeckre YyCTpOWCTBA W MPAKTUYECKOE IMPUMEHEHHE: TUTPOMETp U
NCUXPOMETP, KAITOPUMETP, TEXHOJIOTUU MOJYUYEHUSI COBPEMEHHBIX MaTepHUaIoB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOJNCTBa HACBIIIEHHBIX MapoOB.

Kurienue npu NOHMKEHHOM JaBJICHUU.

CriocoObl U3MEpEeHUs BIAKHOCTH.

HaGnronenne HarpeBaHus U IJIaBJICHUST KPUCTAIMUECKOTO BEIIECTRA.

JleMoHCTpams KpUCTaiaoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomoi

N3mepeHne OTHOCUTEIBLHOM BIAXHOCTH BO3AyXa.

Paznen 4. DjaekTpoanHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzauus Tel. ONEKTpUYECKUuM 3apsana. JlBa Buaa 3IIEKTPUYECKUX
3apsiaoB. [IpOBOAHUKH, AMDNIEKTPUKUM U TOJYHPOBOJHUKHU. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsia.
BszaumopeiictBue 3apsaoB. 3akoH KynoHa. ToueUHBIN 2JIEKTPUYECKUI 3apsi.
OnekTpuyeckoe 1mone. Hampsok€HHocTh  3mekTpuueckoro mouss.  [IpuHiun



CYHEPNO3ULMH IJIEKTPUUYECKUX TNOJIeH. JIMHMKM HanpsyKEHHOCTH 3IEKTPUYECKOTO
HOJISL.

PaGorta cunm  osmekrpocrarmdyeckoro  moss.  [lorenmman.  PasHocTh
NOTEHUUANOB. I[IpOBOJHMKM W JHMAJIEKTPUKH B DJIEKTPOCTATHUECKOM IIOJIE.
JvsnekTpudeckas NpOHUIAEMOCTb.

DnekTpo€MKoCcTh. KoHaeHcaTop. DIeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKeHHOTO KOHIEHCATOpa.

TexHuuecKre YCTpOWCTBA W NPAKTUYECKOE TNPHUMEHEHHE: AIIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMMPOBAIBHBIN aIlllapar, CTPYHHbIN IIPUHTED.

Jlemoncmpayuu

YCTpOKCTBO M MIPUHLMIT IEUCTBUS DJIIEKTPOMETPA.

B3aumopeiicTBue Ha’IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEll.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAsI 3AILUTA.

JIM3IEKTpUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCcaropa OT IUIOLIAAu
IUTACTHH, PACCTOSIHUS MEXKY HUMHU U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomoi

N3Mmepenne a1ekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmoannstii 31ekmpuveckuii mok. Toxku 6 paziuunvix cpeoax

ONEKTpUYECKUA TOK. YCIOBUSA CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
Uctounuku toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma [iiis ydacTka Lenm.

DJEKTPUYECKOE CONPOTHUBJIICHHE. YIECIBHOE CONPOTUBJICHHE BELIECTBA.
[TocnenoBarenpHOE, NapaJIENBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHHUKOB.

PaGora onekrtpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MourHOCTh
IIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYILAsI CWJIa W BHYTPEHHEE CONPOTHUBICHUE HMCTOYHHMKA TOKA.
3akon OMa JiJ1s1 TOJTHOM (3aMKHYTOM) 3JeKTpUUecKo 1ienu. KopoTkoe 3aMbIKaHHeE.

OJIEKTpOHHAss  NPOBOAUMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAIIIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIEKTpUYECKUIA TOK B Bakyyme. CBOMCTBA ANEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CobOcTBeHHas 51 IIPUMECHAs IIPOBOJIMIMOCTD
noJIynpoBoIHUKOB. CBoMicTBa p—n-niepexoa. [loaynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBopax W  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS JTUCCOLMALNA. DINEKTPOJIU3.



OnekTpudyeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAaMOCTOSATEIbHBIN
pazpsan. Monnus. [Inazma.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIepMETp,
BOJBTMETP, PEOCTaT, MCTOYHUKUA TOKa, OJIJIEKTPOHArpeBaTebHbIE MPHUOOPHI,
AJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHHS, BAKYYMHBIN THO/,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOJTYTPOBOIHUKOBBINA JUO/, ralbBaHUKA.

Jlemoncmpayuu

W3MepeHne Cuiibl TOKA U HAIPSKEHMUS.

3aBHUCHUMOCTh COTIPOTUBICHUS LMJIUHJIPUYECKUX MPOBOJHUKOB OT JJIWHBI,
IUTOUIAY MTONIEPEYHOTO CEYEHUsI U MaTepuaa.

CMemaHHOe COEMHEHUE POBOIHUKOB.

[IpsiMoe wu3MepeHue DIeKTpOABWXKYyILIeH cuinbl. KopoTkoe 3aMblkaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHMUS.

3aBHCHUMOCTb CONIPOTUBIICHHUSI METAIIIOB OT TEMIEPATYPHL.

[IpoBOIUMOCTB BJIEKTPOIIUTOB.

HckpoBol pazpsaa U MpOBOAUMOCTb BO3AYyXa.

OHOCTOPOHHSISA MPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydyeHue cMenaHHOTO COEAUHEHUSI PE3UCTOPOB.

N3MepeHnne »neKTpOIBMKYIIEH CWIbl UCTOYHHKA TOKA U €ro BHYTPEHHETO
COIIPOTHUBIICHHUS.

HaOnrogenue snekTposinsa.

MesknpeaMeTHbie CBSI3U

N3yuenne kypca ¢uzuku 6a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
YUYETOM COJIEPKATEIIbHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie noHamusi, CBA3aHHBbIE C M3yYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHUE, Hay4HbIA (akT, rumore3a, ¢u3nUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIFOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICNh, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JUHeWHas (QyHKIMs,
napabona, runepOomna, ux rpadukd U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIHU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI ¥ UX NIPOEKIMHA HA OCH KOOPJHMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBWKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEII000OMEH JKMBBIX OPTaHU3MOB (BHUIBI TEIUIONEpEaud, TEIIOBOE PaBHOBECHE),
DIEKTPUYECKHUE SIBJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOECHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEJ, >KUAKOCTEH U



ra3oB, DJICKTPUYECKHE CBOMCTBA METAIJIOB, SJIEKTPOJIUTUYECKAS] IHCCOLIMALIMS,
rajibBaHUKa.

l'eoepaghus: BMaxXHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocusn: mnpeoOpa3oBaHUE ABMKEHHN C HCMOJIB30BAaHHUEM MEXaHHU3MOB,
Y4€T TpEHUs B TEXHUKE, MOJUIMIIHUKHA, HCIOJIb30BAHUE 33aKOHA COXPAHEHUS
UMITyJlbCa B TEXHUKE (pakera, BOJOMET M JpYyrue), IBHUraTelib BHYTPEHHEIO
Cropanusi, nmapoBasi TypOuHa, OBITOBOW XOJOJWIbHUK, KOHIUIMOHEP, TEXHOJIOTUU
MOJy4YEHUsI COBPEMEHHBIX MATEPHUANIOB, B TOM YHUCJIE HAHOMATEpUATIOB, U
HAHOTEXHOJIOTUH, SJEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KCEpOKC, CTpYMHBIN IIPUHTED, AIEKTPOHATPEBATEIbHBIC npuodopHI,
AIIEKTPOOCBETUTENIbHBIE TPUOOPHI, raTbBaHHKA.

11 KJIACC

Paznen 4. DiekTpoanHaMuUKa

Tema 3. Macnummnoe noJe. I1eKmpoOMaZHUMHAA UHOYKUUA

ITocTosiHHBIE = MAarHMTHL B3anMopelicTBUe  MOCTOSHHBIX ~ MAarHWUTOB.
MarnutHoe mnoJsie. Bektop wmarHutHOM wuHAykuuu. [lpuHimn cynepno3uuuu
MAarHUTHBIX MoJied. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa JIMHUNA MarHuTHOW
WHIYKIWHW TOJISl IOCTOSTHHBIX MArHUTOB.

MaruutHoe T0JI€ TMPOBOJHMKA C TOKOM. KapTuHa JWMHUA HWHIYKUIUHA
MarHuTHOTO MOJIS JJIMHHOTO NPSMOro MNPOBOJHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKU ¢ TOkKOM. OnbIT Opcreaa. BzaumoaeiicTBre NpoBOIHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHua, e€ MOayJib U HanpaBjeHUe. [[BukeHHUE 3aps>KEHHON YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM moJie. PaboTa cunsl Jlopenna.

SIBieHUE DNEKTPOMArHUTHOM HMHAYKIMU. [IOTOK BEeKTOpa MarHUTHOU
UHAYKIMKA. ODJEKTPOABIKYILAS CHUJIa MHAYKIUU. 3aKOH SJIEKTPOMAarHUTHOM
unayxkuun dapanes.

BuxpeBoe »siekTpuueckoe TMoJie. DJEKTPOABIKYINAs CWia HWHIAYKIUA B
MPOBOJHUKE, IBWKYILEMCS MTOCTYNATEIbHO B OJJHOPOIHOM MAarHUTHOM TOJIE.

[IpaBuiio Jlenua.

NHaykTUBHOCTh.  SIBI€HME CAMOMHAYKIMH. OJIEKTPOABIKYIIAsS  CHia
CaMOMHTYKIUH.

DHeprusi MarHUTHOTO TIOJISl KATyIIKHU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHHUEeCKHe YCTPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: IOCTOSTHHbBIC
MAarHuThl, JJIEKTPOMArHUThI, DJIEKTPOABUraTENIb, YCKOPUTEIU DJIEMEHTAPHBIX
YacTHll, THAYKIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE PIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHMY MHOYKIMY MAarHUTHOTO TOJIS.

B3aumoneiictBue AByX NMPOBOJHUKOB C TOKOM.

Cwia Amnepa.

[eiictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBNeHME PIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuiio Jlenua.

3aBHCHUMOCTbh JJIEKTPOABIKYILEH CHIBI MHAYKIHUA OT CKOPOCTH HW3MEHEHHUS
MAarHuTHOTO TMOTOKA.

SIBiieHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

W3y4yeHue MarHuTHOTO TOJISl KATyIIKH C TOKOM.

HccnenoBanue AEHCTBHS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHAYKLHWU.

Pazgea S. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KOJ1€0AHUA

Konebatenpnast  cucrema.  CBoOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonnueckue kosebanus. I[lepuon, yactora, amruiuTyaa u (aza KoiaeOaHHIH.
[IpyxvHHBI MasTHUK. MareMaTU4eCKui MAasTHUK. YPaBHEHHE TI'apMOHUYECKHUX
koneOanmii. [IpeBpaiienue >HepruM MpU raApMOHUYECKUX KOJIEOAHUSX.

KonebGarenbupiii  koHTYp. CBOOOAHBIE JIIEKTPOMArHUTHBIE KOJeOaHUs B
UJCAIbHOM KOJ€0aTeIbHOM KOHType. AHAJIOTUs MEXAY MEXaHUYECKUMU U
AJEKTPOMAarHUTHBIMU  KoJieOanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUHU B UJCATHLHOM KOJIeOaTeThbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux KosjeOaHUsX. BpIHyX JIeHHbIE MEXaHUUECKHUE
KosneOanus. Pezonanc. BoiHyK/I€HHbBIE 3JE€KTPOMArHUTHBIE KOJIeOaHus.

[lepemennblii TOK. CHHYCOMIAIbHBIM MNEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIUTYJIHO€ U JIEUCTBYIOIlEE 3HAYECHHUE CWJIbI TOKa M
HaIPSKCHHUS.

Tpancpopmatop. [IpousBoacTBo, nepenadya U MOTpeOICHUE IIEKTPUUECKOM
SHEPrUM. DJKOJIOTUYECKUE PUCKU MPU MPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa
VICIIOJIb30BAHMSI DJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHnuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHUE: JIECKTPUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, JMHUH 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapameTrpoB KoJeOaTeNIbHON cHCTEMbl (NPY>KUHHBIA WU
MaTeMaTUYeCKUid MasiTHUK).



HaGmronenue 3aTyxarmmux KojaeOaHuid.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJIEOaHUIA.

Hab6mronenue pesonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuumnorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HANPSHKEHUS OT BPEMEHM) IS
AJIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mnocineqoBaTeIbHOM —COEOUHEHHHM PE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH M KOHJIEHCATOPa.

Mopens TUHUM JIEKTPOTIEpEaYH.

Vuenuueckuii sxcnepumenm, rabopamopusie pabomaol

HccnegoBanue 3aBUCUMOCTU MEPUOJA MaIbIX KOJI€OaHW rpy3a Ha HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnegoBaHue NEpeMEHHOIO TOKAa B LENM M3 IOCIEAOBATEIbHO
COEAMHEHHBIX KOHJIEHCATOPA, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAaZHUNHbLE 0JIHbL

Mexanndeckre BOJIHBI, YCIOBHsS pacnpoctpanHenusa. llepuon. Ckopoctb
pacmpocCTpaHeHuss W JUiMHa BOJIHBL llomepeuHble HW MPOAOJIbHBIE BOJIHBIL
Nurepdepennus u qudpakims MeXaHHUECKUX BOJIH.

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

DNEeKTPOMAarHUTHbIE BOJIHBL. YCJIOBUS M3JIYUYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenramms BektopoB E, B, V B anektpomarautHo# BosiHe. CBOICTBa
ANIEKTPOMATrHUTHBIX BOJIH: OTPaK€HHUE, MPEeTOMIICHHE, MOspu3anus, Iudpakuus,
unTepdepeHmsa. CKOpOCTh ANEKTPOMATHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMATrHUTHBIX BOJIH. [IpUMeHEHUEe 3NEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMOBI pagUOCBA3M U TeleBUACHUS. Paguoiokanus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEW CPEIbL.

TexHudyeckne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTUKa B TEXHUKE W MEIULIMHE, paaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHHE MOMEPEYHBIX U MPOJOJIbHBIX BOJIH.

Koneb6mntomieecs: Teno Kak UCTOUYHUK 3BYKa.

Hab6ntonenue oTpaxkeHus: 1 NpeaoMIeHU MEXaHUYECKUX BOJIH.

Hab6ntonenne unreppepeHuun u quppakiuyd MEXaHUUECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOM U
YacTOTOM KoJieOaHUH.



HccnenoBanue CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTpakeHHE,
npeIOMJICHHE, TOJISIpu3aIus, Tudpakiys, HHTepPepeHITHS.

Tema 3. Onmuka

['eomerpuueckas onruka. IIpsMONMHENHHOE pacHpoOCTpaHEHUE CBETa B
OJTHOPOIHOM cpene. JIyu cBera. ToueuHbIM HCTOYHUK CBETA.

OtpaxxeHue cBera. 3akOHbI OTpakeHMsI cBeTa. I[locTpoeHue m3o00pakeHuil B
IUIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKoHBI MPEIOMIICHUSI CBETa. AOCOTIOTHBIN MOKa3aTeb
npenomiienus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja MOJIHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcust cBeta. CioxHbIi coctaB 6enoro ceera. L{Ber.

ColOuparomiie M pacceuBaroliue JuH3bl. ToHkas JuH3a. DOKYyCHOE
paccTosiHME U ONTHYECKas cuia TOHKOW JnuH3bl. llocTpoenne wu3zoOpaxeHuil B
cobupamImux M paccenBaromux jauH3ax. GopMyna TOHKOW JTHUH3BL YBETUYECHHE,
JIaBa€MO€ JIMH30M.

[Ipeaensl IPUMEHUMOCTH TEOMETPUYECKON OTITHUKH.

BonnoBass ontuka. WHtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUST MaKCUMyMOB U MHUHUMYMOB B HHTEP(EpPEHIIMOHHOM
KapTUHE OT JIByX CMH(A3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Hudpakuus cBera. [udpakiuonHas pemérka. YcioBue HaOMIOAEHUS
[JIaBHBIX ~ MAakCUMyMOB IIpU  MAJE€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPaAKIMOHHYIO PEIIETKY .

[Tonsipuzanus cBera.

TexHuyeckne yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, JyIa,
dboToanmapar, NPOEKIMOHHBIA ammapar, MUKPOCKOI, TEeJIECKOI, BOJOKOHHAs
ONTHKA, TU(PAKIMOHHAS PELIETKA, MOJISIPOU]I.

Jlemoncmpayuu

[IpsiMONTMHEHOE pACIPOCTPAHEHHE, OTPAKEHHE U MPEIOMIICHUE CBETA.
Onruyeckue npudOpHI.

[TostHOE BHYTpEHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue cBOUCTB 300pakeHU B JIMH3aX.

Mopenu Mukpockona, TEIECKOIIA.

HaOnronenue nnrepdepeHuu crera.

Habmronenve nudpaknum cBera.

Hab6ntonenue nucnepcuu certa.

[Tomydenne ciekTpa ¢ MOMOIIBIO PU3MBL.

[Tonydenue ciekTpa ¢ MOMOIIBIO0 TUPPAKIIMOHHON PEIIETKY.

HaGnronenue nosnsipuszaii CBeTa.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol



M3mepenne nokasaresns NpeJIoMIIEHHS CTEKIIA.
HccnenoBanue cBOWMCTB M300pakeHUI B JIMH3AX.
HaGnronenue nucniepcuu cBera.

Pa3nesn 6. OcHOBBI clielIHAIBHOM TEOPUH OTHOCUTEILHOCTH

['panuiibl  OPUMEHMMOCTM  KJIacCMueckoM  Mexanuku.  [locrynarsl
CHEUUATbHOM TEOPUU OTHOCHUTEIIbHOCTU: HMHBAPUAHTHOCTH MOIYJSI CKOPOCTHU
CBETA B BaKyyMe€, IPUHIUII OTHOCUTEIBHOCTH JUHIITEHHA.

OTHOCHUTENBHOCTE OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAILCHUE
JUJTVHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3p Macchl ¢ HEPTUEH U UMITYJIbCOM PEISATUBUCTCKOM YACTHUIIBI. DHEPTUs
MOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyiia Ilnanka cBsi3u sHEpTUM (HOTOHA C €TI0 YACTOTOU. DHEPTUs
U UMITYJIbC (DOTOHA.

OTtkperTie u uccnenoBanue Gorodddexra. OnbiTel A. I'. CTosieroBa. 3aKOHBI
doTorddexra. YpaBuenue OiHmTeiiHa st Potodaddekra. «KpacHas rpanunar
dbortorpdekra.

Hasnenue cBeta. OnbiTel I1. H. JleOenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuveckne yCTpocTBA M TMPAKTUYECKOE MPUMEHEHHEe: (DOTOIIIEMEHT,
dboTomaTuuk, coHeyHasi O6arapesi, CBeTOIUOI.

Jlemoncmpayuu

®oTo3¢(PeKT Ha yCTaHOBKE C ITMHKOBOM MJIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHETO (oTodPdeKTa.

Cseroauon.

Conneuynas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmeiTel Pesepdopaa mo paccesHHIO o -4acTHIIL.
[Lnanerapuas mopgens aroma. I[locrymarel bopa. M3nydyenune wm moromieHue
(GOTOHOB TIpH MEpexoJe aroMa C OJHOTO YPOBHS 3HEPTrUM Ha Jpyroi. Bumsl
crekTpoB. CHEKTp ypOBHEW SHEPTUU aTOMa BOAOPOAA.

BonnoBsie cBoicTBa yactull. BosHel ne bpoiuis. KoprnyckyasapHO-BOJIHOBOM
Ty aJTu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JyUYCHHUE.

TexHuyeckre yCTPOMCTBA M IIPAKTMYECKOE IIPUMEHEHME: CIEKTPaibHbIN
aHaiu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopaa.

Ornpenenenrie IIMHBI BOJIHBI Ja3epa.

Halnronenue nuHeRvaTshiX COEKTPOB M3ITYUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomuwl

Habnrogenue nuHeyaToro cCnekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOKHOCTh CTpOeHus sapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiThl  Pesepdopaa 1mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anbda-, Oera-, ramMma-uU3JIy4yeHUs.
Bnusinue paanoakTUBHOCTH HA JKUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA M HelTpoHa. HyknonHas mognens sapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM H TO3UTPOHHBIN Oera-pacman. [amma-
U3JIy4EHHE. 3aKOH PAJIMOAKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT Macchl siapa.

SnepHele peakuuu. JleneHue U CUHTE3 s1Ep.

Anepubiii peaktop. TepmosimepHsiii cuHTe3. [IpoOnemMbl U MEpPCHIEKTUBHI
AIEPHOM SHEPTETUKHU. DKOJIOTHUECKUE ACIEKTHI SIEPHOU SHEPTETUKH.

DOnemeHTapHble 4acTULbL. OTKPBITHE MMO3UTPOHA.

MeTo1bl HaOTIOIEHUSI U PETUCTPAIK AJIEMEHTAPHBIX YACTHII.

dyHIaMEeHTATbHBIE B3aUMOJCHCTBUSA. ENMHCTBO (M3MUECKOW KapTHHBI MUpA.

TexHnueckne yCTpOMCTBA M NPAKTHYECKOE IIPUMEHEHHUE: NO3UMETP, KaMepa
Bunbcona, simepHbiii peaktop, aTomHas 6oM0a.

Jlemoncmpayuu

Cy€TUHMK HOHHU3UPYIOLINUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue TpekoB YacTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nen 8. JieMeHTHI AaCTPOHOMUH U ACTPOPUZMKH

DTanel pa3BuTHA acTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3gHoro HeGa. CosBe3nusi, sipkue 3BE3MBI, IJIAHETHI, UX BUAUMOE
JIBUKCHHE.

CoJsiHeyHas cucrtema.

Connue. ConneuHasd akTUBHOCTb. Mcrounuk nsHeprun ConHua U 3BE3N.
3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMmma «CHEKTpaJbHbIA Kiacc —
CBETUMOCTBY». 3BE37bl TJIABHOW MOCIEI0BATEIbHOCTA. 3aBUCHUMOCTh «Macca —
CBETUMOCTBH» I 3BE3]l TIIABHOM IMOCJIEIOBATENBHOCTH. BHYTpEeHHEE CTpOECHUE



3B&31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUM U 3Bodtonuu ColHua U
3BE3/1. DTallbl )KU3HU 3BE3I.

Muneunsiii Iyt — nama lanaktuka. Ilosoxkenune m nBuwxenue CosHIA B
lanaktuke. Tunel ramaktuk. Paguoranaktuku U xkBasapbl. YEpHbIE OBIPHI B sApax
TaJIaKTUK.

Bcenennas. Pacuimpenne Bceenennoit. 3akon Xa06ma. PazOeranue rajpakTuk.
Teopust bosbioro B3psiBa. PeIMKTOBOE H3TyUYEHHE.

Macmirabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobiieMbl aCTPOHOMUH.

YVuenuuecxue nabarooenus

Halnronenuss HEBOOPYKEHHBIM IJ1a30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUH JJIsI OTPENIeTICHUsT TIOJIOKEHUsT HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIC c0o3Be31usi CeBEepHOro MOJIYIIApUs U IPKUE 3BE3IBI.

Habnronenus B teneckon Jlynsl, manet, Mneunoro IlyTu.

O6o01maromniee MOBTOPEeHUE

Ponp ¢Gu3ukn u acTpoHOMHM B DIKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLMAJIBHOM U 3TUYECKOM cdepax AesITeIbHOCTH YeI0BeKa, pojib U MECTO (PU3UKU
U aCTPOHOMHHU B COBPEMEHHOM HAay4YHOU KapTHUHE MUpPA, POJb GU3HUECKOU TeOpUn
B (GOpPMUPOBAHUU TMPEACTaBICHUN O (UUYECKON KapTUHE MHpA, MECTO
dbu3nueckoil KapTUHBI MUpa B OOIIEM pSIAy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEACTABICHUN O MIPUPOJIE.

MexnpeameTrHsbie CBSA3U

N3ydenne kypca ¢pu3uku 06a30BOro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C
YUYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMOJIOTHH, XUMUU, TeoTpaduu U TEXHOJIOTUH.

Meoicnpeomemuvie noHamusi, CBA3aHHbIE C M3yYEHHUEM METOJOB HAYYHOTO
NO3HAHUS: SIBJIEHWE, HAy4HbId (akT, rumore3a, ¢u3nyuecKas BeJIMYMHA, 3aKOH,
Teopusi, HAOJIFOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICNTh, U3MEPEHUE.

Mamemamuxa: pelleHUE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKIHH HA OCH KOOPAWHAT, CIOXKEHUE BEKTOPOB,
NPOU3BOJHBIE D3JIEMEHTAPHBIX (YHKLUMNA, TMPU3HAKK TMOAOOHS TpPEyroJibHUKOB,
omnpezeneHue IoNaau IIOCKuX Guryp u oobEma Ted.

buonoecus: »nexrpuyeckue SBIEHUS B JKUBOW MPUPOJE, KoJieOaTelbHbIC
JIBWKEHUSI B JKMBOW MPUPOJIE, ONTUYECKHUE SIBICHUS B )KUBOW MPUPOAE, NECUCTBUE
paaHualnyy HA )KUBBIE OPTaHU3MBIL.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKAsE CTPYKTypa TBEPIBIX
T€l1, MEXaHU3Mbl OO0pa3oBaHUsl KPUCTAIMYECKON PEHIETKH, CIEKTpalbHBbIMI
aHAJIN3.



l'eoepaghusi:  MarHWTHBIE TONIOCA 3€MJIM, 3aJieKU MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, TIPEICKA3aHUE 3eMIIETPSICEHUI.

Texnonoecusi: JWMHWAW DIIEKTPONEPENAY, TEHEPATOP IEPEMEHHOIO TOKa,
AJIEKTPOJABUTATENb, WHIYKIMOHHAS II€Yb, pajaap, PaguONpPUEMHHUK, TEJIEBU30D,
antenHa, Tenedon, CBU-meub, MpOEKIIMOHHBLIM amnmapaTr, BOJOKOHHAs OMNTHKA,
coJTHE4YHasi OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro mnpenmera «Duszmka» Ha ypoOBHE CpeHEro OOIIero
oOpazoBanusi (0a30BBI YPOBEHb) JOJHDKHO OOECHEUHUTH JOCTHIKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX H IMPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThl OCBOEHUSI YU4eOHOro npeaMera « PU3nka» JOIKHbBI
OTpaXaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYalOMIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPCHHEH TIO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpPUEHTALMM,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM [IEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
OTBITA U OTbITA JICSITEILHOCTH B MPOIECCE peau3alid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHOM AEATEIBHOCTH, B TOM YHCIIE B YACTU:

1) rpaskaaHCKOr0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUYAIOIIEToCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBa;

OPUHITUE  TPAAMIMOHHBIX  OOIIEYENOBEUECKMX  TYMaHUCTHYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NESITEIbHOCTh B HMHTEpPECAX TPakIaHCKOTO
o0111ecTBa, y4acTBOBaTh B CAaMOYTIPaBIEHUN B 00Pa30BaTEIbHOM OpTaHU3aIHMT;

YMEHHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBHH C
X QYyHKIUSIMHU U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOW M BOJOHTEPCKOU €SI TEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM rpakJaHCKOM UJIEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYyJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHIMCKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 U TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESITENIbHOCTA YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B OCTPOECHUE yCTOMUMBOrO OYyAyIEro;

4) 3¢TETUYeCKOT0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIKOYAsl ICTETUKY HAyYHOTO TBOPUYECTBA,
npucyiero (U3nIecko Hayke;



5) Tpy10BOTr0 BOCIIMTAHMS:

UHTEpEC K pa3IuuHbIM cdepam MpodhecCHOHAIBHON JesSTEIbHOCTH, B TOM
YuClie CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBINA BHIOOP
Oynyuei npodeccuu U peaaTu3oBbIBaTh COOCTBEHHBIC YKU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 0OPa30BaHUIO U caMOO0Opa30BaHUIO B 00JaCTH
(U3UKN HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rM4YeCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh DKOJIOTUYECKON KYJIbTYpPbl, OCO3HaHHE TIJI00ATBLHOTO
XapakTepa dKOJIOTHUYECKUX MPoOIieM;

IUTAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUA LEIeld YCTOMYHUBOIO PAa3BUTHS YEIIOBEUECTBA,

paclIMpeHUe OIMbITa JAESATEIbHOCTH SKOJIOTHUYECKOW HaIpaBIEeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTM HAYYHOW JEATEIIbHOCTHM, TOTOBHOCTh B IIPOLECCE
u3ydeHus: (UMK  OCYLIECTBISATh  MPOCKTHYK) U HUCCIIEIOBATEIbCKYIO
JEeATeIbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeibHBIE YHUBEPCAJbHbIC YYeOHbIC 1eHCTBUS
ba3zoBble Jornyeckue aeicTBUA:
caMOCTOSITeTbHO  (opMylHpoBaTh W aKTyalIU3upoBaTh  Mpobliemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpEeAENATh LENH ACATEIIbHOCTH, 33aJaBaTh IAPAMETPbl WM KPUTEPUU UX
JIOCTUKEHUS,
BBISIBJISITH  3aKOHOMEPHOCTM U NPOTHUBOpPEUHUS B  paccMaTpUBaEMbIX
bu3NYECKUX SBICHUSIX;
pa3palarhiBaTh IUIAH PELICHUS MPOOJIEMBbl ¢ Y4YETOM aHallu3a HMEIOUIUXCS
MAaTEpUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTbh KOPPEKTHUBBI B AEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LENsIM, OLIEHUBATh PUCKU MOCIEICTBUN AEATENbHOCTH;
KOODJAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSAX  PEaJbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIUIEHUE MPU PEIICHUH KU3HEHHBIX NpOoOJieM.
Ba3oBble ucciienoBare/bCKUe eiiCTBHUS:
BJIaACTH HaquOfI TepMHHOHOFHCﬁ, KIIFOYEBBIMU TIOHATHUAMU M MCTOAAMU
bu3nuecKol HayKU;



BJIaJIETh HaBBIKAMH y4eOHO-HMCCIE0BATEIHLCKOM U MPOEKTHON NMEATeIbHOCTU
B 00JacTu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHUCKY
METOJ0B pelieHus] 3amad (U3MUECKOTO COJICPXKaHUS, NPUMEHEHUIO Pa3IMYHbIX
METOJ0B MMO3HAHUS;

BIIQJIETh BHUJAMU JIEATEIBHOCTH MO TIOJYYEHHIO HOBOIO 3HaHWS, €ro
UHTEPIpPETAlui, MPeoOpa30BaHUI0 W MPUMEHEHUI0O B PAa3INYHBIX yYEOHBIX
CUTyaIlUsiX, B TOM YHUCJIE TIPU CO3/IaHUU YUEOHBIX MIPOEKTOB B 001aCTU (DUBHUKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIC CBS3M U aKTyaJlIM3UpOBaTh 3ajiauy,
BBIBUTATh TUIIOTE3y €€ pEeIIeHUs, HaXOJIWTh apTyMEHTHI IJis J10Ka3aTelbhCTBa
CBOUX yTBEP KJACHHI, 3a]]aBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh TOJIyUYEHHbIE B XOJ€ pEIIeHHUs 3aJaud Pe3yJbTarhl,
KPUTUYECKU OILIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (QopMyNHpoBaTh COOCTBEHHbIE 3a7aul B 0Opa30BaTEIbHOMU
NeSTeIbHOCTH, B TOM YHCIIE NIPU U3yYEHUH (DU3UKY;

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPHOOPETEHHBINA OIIBIT;

yMETh TEPEHOCHUTh 3HaHUS 10 (GU3MKE B TPAKTUIECKYI0 00J1acTh
KU3HEJEATEIbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS M3 PA3HBIX YUYEOHBIX MPEIMETOB;

BBIIBUTATh HOBBIC UJIEU, IPEAJIaraTh OPUTHHAIIbHBIE MOJAXO/bl U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337]a4H, JOIYCKAIOUIUE AIbTEPHATUBHBIC PEIICHHUS.
Pa6oTa c ungopmaumeii:

BJIAJICTh HABBIKAMU MOJIyYeHUs] WHGOpMAIU (PU3UIECKOTO COMEp KaHUS W3
UCTOYHHUKOB PAa3HBIX THUIOB, CAaMOCTOSITEIBHO OCYIIECTBISATH TMOUCK, aHaIu3,
CUCTEeMaTH3allMI0 W HMHTEpIpeTanuio HHPOpMaIu pa3iudyHbIX BUIOB U (opM
NpE/ICTaBICHNS,

OIICHMBATh JIOCTOBEPHOCTH MH(POPMAIIHH;

UCTOJIb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX U KOMMYHHKAIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIIMOHHBIX
3aMa4 ¢ coOsrojieHneM TpeOOBaHWW JIPrOHOMHUKH, TEXHHKH O€30IMacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX M  OATUYECKUX  HOPM, HOPM
nH(OpMaIMOHHON OE30MaCHOCTH;

co3daBaTh TEKCTHl (PH3MUECKOTO COJIEpKaHUS B Pa3NUYHBIX (opmarax ¢
y4€TOM HazHadeHUs WHGOPMaIMU U 1IeJIEBOU ayIUTOPHUH, BHIOUpasi ONTUMAIbHYIO
dbopMy TIpeACTaBICHUS U BU3YyJTU3AIUH.

KoMMyHHKATHUBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUA:
OCYIIIECTBIISITH OOIIEHNE HA YPOKaX (PU3MKHU U BO BHEYPOUYHOU JICSITEIHHOCTH;
pacro3HaBaTh  MPEANOCBUIKM  KOH(JIMKTHBIX  CUTyalluii W  CMAr4aTh
KOH(DJIUKTBL;



pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHHUS C HUCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJIb30BAaTh NPEUMYIIECTBA KOMAaHAHOW W WHAMBUAYaIbHOMN
paboThI;

BBIOMpPATh TEMATHUKy M METOJIbl COBMECTHBIX JIEUCTBHMA C y4ETOM 0O0IIuX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJIOTO YJICHA KOJUIEKTHUBA;

IIPUHUMATh  LEIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAVMHUPOBATh JEHUCTBUSA MO €€ JOCTHKEHHUIO: COCTABJIATH IUIaH JCUCTBUU,
pacmpenensiTh poJiii ¢ y4€TOM MHEHUW YYaCTHHUKOB, OOCYXKIaTh pPeE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4E€CTBO CBOETO0 BKJIAJAa M KaXJIOrO0 YYaCTHHKAa KOMaHIbBl B
0OIIHiA pe3yJbTaT 1Mo pa3padoTaHHBIM KPHUTEPUSIM;

IpeJiaraTb HOBBIE TMPOEKTHI, OLEHUWBATh WJIEH C IO3UIUUA HOBU3HBI,
OPUTHHAJIBHOCTH, MIPAKTHYECKON 3HAYMUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE IIOBEACHUME B  Pa3JIMUYHBIX
CUTYalUsX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHble yueOHbIe AeiCTBUS
Camoopranuzanus:

CaMOCTOSITeTLHO OCYIIECTBIISITh TO3HABATEIBHYIO JESITEIILHOCTh B 00JaCTH
GU3MKM W aCTPOHOMHH, BBISIBJISATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOSITEILHO COCTaBIAThH IUIAH PEUICHUS PacCUYETHBIX M Kaue€CTBEHHBIX
3a/1a4, TUIaH BBINOJIHEHUS MPAKTHYECKOU paboThl ¢ YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEANOYTECHUN;

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM;

pacIIMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

nenaTh OCO3HAHHBIM BbIOOp, apryMeHTUpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a PELICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (OPMUPOBAHHIO U TPOSABICHUIO HPYIULIUH B 00iactu
(bU3MKH, MOCTOSHHO MOBBIMIATH CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIM YPOBEHD.

CaMOKOHTPOJIb, SMOUMOHAJILHBII HHTEJLJIEKT:

JlaBaTh OIIGHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  TO3HABaTEIbHONW  pedieKcuH  Kak  OCO3HAHMS
COBEpPIIAEMBIX JEHCTBUH UM MBICIUTEIBHBIX TPOILECCOB, HX PE3yJIbTaTOB H
OCHOBaHMI;

UCMOJIb30BaTh NPHUEMBI pediieKcur Uisi OUEHKU CUTYallud, BHIOOpa BEPHOIO
pelieHus;



yMEThb OIICHUBAaThb PUCKH U CBOECBPEMEHHO IMPUHUMATh pPEIICHUS 10 UX
CHIDKCHHUIO;

NPUHUMAaTh MOTHBBI M apTyMEHThl JAPYTUX TPU aHAIW3e pPe3yJbTaToB
e TeTbHOCTH;

OpUHUMATh ce0s, MIOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA,

NPUHAMAaTh MOTHBBI M apPTyMEHTHl JAPYTUX TIPU aHAIW3e pPe3yJbTaToB
NEeSATeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTHX HA OIIUOKH.

B mpornecce moctmxeHus: TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaAMMBbI
no Qusnke s YPOBHSA CpeaHEro oOIero o0pa3oBaHUS Yy OOyYarOmIUXCS
COBEPIICHCTBYETCS AMOLMOHAIbHBIN UHTEILJIEKT, MIpeToIararonum
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKITIOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE AMOITMOHAIBHOE
COCTOSIHME, BUJIETh HANpaBJICHUS Pa3BUTHsI COOCTBEHHON AMOLMOHAIBHOU Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJIanTUPOBAThCA K
AMOIMOHAIBLHBIM U3MEHEHHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEW MOTHBAIMH, BKJIIOUYAOIICH CTpEMJICHUE K JOCTIDKCHUIO LIETU U
ycrexy, ONTHUMHU3M, WHHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh MCXOMIS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIIBHOE COCTOSIHUE
JIPYTUX, VYYUTHIBAaTh €r0 TIPW OCYIIECTBICHUM OOIIEHUs, CHOCOOHOCTh K
COYYBCTBUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCThH BHICTPAWBATh OTHOIICHHUS
C IPYTUMU JTIOJIbMH, 32800 TUTHCS, TIPOSBIISITE HHTEPEC U pa3periaTh KOH(DIUKTHL

INPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MpPUMEpPax pPoJib U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KApTUHBI MHUPA, B PAa3BUTHUM COBPEMEHHOM TEXHHKU H
TE€XHOJIOTH, B IPAKTUYECKOUN NEeATEIbHOCTH JIOIEH;

YYUTBIBATh TPaHUIBl TPUMEHEHUS HW3YUYCHHBIX (PUBUYECKUX MOJICICH:
MarepualibHasi TOUKa, MHEpLUUAIbHAs CUCTEMa OTCUETA, a0COMIOTHO TBEPIOE TEIO,
UJCAIbHBIN Ta3, MOJEIU CTPOEHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEJ, TOUYCYHBIN
AIEKTPUYECKUHN 3apsi]l IPU pelieHnd (HU3NUEeCKUX 3a7ad;

pacrnio3HaBarh (Qu3MYecKue SBJICHHS (IIPOIECCh) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHS BELIECTBA U



SJIEKTPOJAUHAMUKHU:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPAMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TAJeHUE TeJ, JBIKCHHUE IO OKPYXXHOCTHU, WHEPIIHS,
B3auMoieiicteue Ten, auddys3usi, O6pOyHOBCKOE ABUKEHHE, CTPOCHUE JKHUIKOCTEH
U TBEPABIX TeJ, U3MEHEHUE 00bEMA Te MpU HarpeBaHuu (OXJIAXKICHUHU), TEIJIOBOE
paBHOBeCHE, HCIApEHUE, KOHJIEHCAIUs, IUIaBJICHUE, KPUCTAJIW3AllUs, KUIICHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHUE JABJIECHUS ra3a NpU €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBSI3b MEXHIYy I[apaMeTpaMH COCTOSIHMSL ra3a B  H30Ipoleccax,
AJIEKTpU3aLUs TeJl, B3AUMOJCHCTBHUE 3apsiJIOB;

OTNMCHIBATh MEXAHUYECKOE JBIDKEHUE, HUCIOJIb3YysS (DU3NUECKUE BEITUYHHBIL:
KOOpAuHaTa, MyThb, MEpPEMEIIeHHe, CKOPOCTh, YCKOpEHHE, Macca Tella, CHia,
UMITyJIbC Tela, KUHETHUYECcKas HHEeprusi, MOTEHIMAJbHAs YHEeprusi, MeXaHW4ecKas
paboTa, MexaHHWUYECKass MOIIHOCTh; IPU OIMCAaHUHM TPABWIHLHO TPAKTOBATh
bu3HYECKHiA CMBICIT HCIIOIB3YEMBIX BEIWYWH, HX OOO3HAYCHHUS W CIUHUIIBI,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh M3YUYEHHbIE TEIUIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SIBJICHMUS,
UCMOJIb3ys (U3MUECKHe BEJIWYMHBL [JaBJIEHWE ras3a, TemIeparypa, CpeaHss
KUHETUYECKAsi DHEPTUsS XAOTHUECKOTO JIBIKCHUS MOJIEKYJ, CPEIHEKBaJApaTUYHas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPECHHSS HHEpPTus, padoTa rasa,
KO3 PUIIMEHT TMOJE3HOT0 JEHUCTBUS TEIUIOBOTO JBHUraTelisl; MpU OIMUCAHUU
NpaBWIBHO TPakTOBaTh (U3MYECKUA CMBICT HCIOIB3YEMBIX BEJIMYMH, HX
0003HaYCHUsI ¥ CIUHUIBI, HAXOJIUTh (OPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTHMH BeTUIUHAM;

OTNHUCHIBATh M3YUYEHHBIC JIEKTPUUECKHE CBOWCTBA BELIECTBA U DJICKTPUUECKHUE
SIBJIEHUST (TPOLIECCHI), UCMONIB3Ysl (PU3NYECKUE BEIMYMHBL: AJIEKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE TMOJIe, HANPSKEHHOCTh MOJIsl, TOTEHIIMAN, PA3HOCTh MOTEHIMAJIOB;
OpyU ONHCAHMM MPABWIBHO TPAKTOBaTh (DU3MUECKUM CMBICH HCIOJIb3yEMBbIX
BEeJIMYUH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3blBaTh (POPMYJIBI, CBSI3BIBAIOIINC
NaHHYI0 (PU3NYECKYIO0 BEIIMUUHY C IPYTHUMH BEIUUYHHAMU,

aHATM3UPOBaTh (PU3MUECKHE TMPOLECChl W SIBICHUS, UCIOJIb3ys (DU3HMUECKHUE
3aKOHBI U MPUHLMIBL: 3aKOH BceMupHOTro Tsarotenus, I, I u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHHUS MEXAaHUYECKOM HHEpPIUu, 3aKOH COXPaHEHHs WMITYJIbCa,
OPUHLMIT CYNEPHO3ULIMU CUJI, TMPUHUUI PABHOINpPABUS HWHEPLHAIbHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHMSI BEIIECTBA, TIa30BbIE
3aKOHBI, CBSI3b CpPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBIKEHHUS MOJEKYT C
a0COJIIOTHOM TemIepaTypoi, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUECKOTO 3apsAna, 3akoH KyloHa, mpu 5TOM pa3inuyarh CIOBECHYIO
GbOpMYyIUPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIpAKEHHE U YCIOBHUS (TpaHULIBL,
00J1acTH) IPUMEHUMOCTH;



OOBSICHTH OCHOBHBIC TMPUHIUNBI JCHUCTBUS  MalluH, NOPpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCIOBUS HUX OE30MAaCHOTO HCIIOJIH30BAHUS B
IIOBCEHEBHOM >KHU3HU;

BBIMIOJIHATh OKCHEPUMEHTHl [0 HCCIEAOBAHUIO (PUBNYECKUX SIBJICHUU U
NPOIIECCOB C HCIOJIb30BAaHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH, MpPU STOM
dbopmysupoBaTh mpobiiemy/3amady M TUIOTE3y Y4YeOHOTO DKCIEpHUMEHTAa,
coOMpaTh YCTaHOBKY W3 TPEIJIOKEHHOTO O0OpYyAOBaHMs, MPOBOJIUTH OMbBIT U
dbopMyIUpOBATH BHIBOIHI,

OCYIIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsI (PU3UUECKUX BEIUYUH, TIPU
TOM BBIOMpATh ONTHUMAJBbHBIA CIOCOO W3MEPEHHUS W HUCIOJIb30BaTh H3BECTHBIC
METObI OLICHKU NOTPEIIHOCTEN U3MEPEHUN;

UCCIICIOBAaTh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCTIOJIb30BAaHUEM TPSMBIX HW3MEPEHH, MPU ATOM KOHCTPYUPOBATh YyCTaHOBKY,
dbuKkcUpoBaTh pe3yJibTaThl MOJYUYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYHMH B
BUze Tabaull U rpaduKoB, J€JaTh BHIBOJBI 10 PE3yJIbTaTaM MCCIEI0BAHNUS;

cobsroaaTh npaBuiia 0€30MacHOrO TpyJa MpU MPOBEICHUU UCCIEIOBaHUM B
paMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM U TMPOEKTHOU
NESTENIbHOCTU C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPONCTB M JaOOPAaTOPHOTO
000pyI0BaHNUS;

pemiath pacu€THbE 3aJaudl C SBHO 33JaHHOW (PU3UYECKONW MOJIENbIO,
UCMOJIb3ysl (PU3NYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/1auu
BbIOMpaTh (PU3HUECKYI0 MOJENb, BBIACIATH (PU3HMUECKHE BENTUYUHBI U (HOPMYIIHI,
HEOOXOAMMBbIE NIl €€ pelieHHs, MPOBOAUTHh PAacUYEThl M OICHUBATH PEATbLHOCTD
MOJIYUY€HHOTO 3HaUYCHUS (PU3NYECKON BETUYUHBL;

peliaTh KauyeCTBEHHbBIC 3aJauM: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PAaCCyXJIEHUH C OMNOpOM Ha HM3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzudecKue SBICHUS;

UCIIOJIb30BAaTh Opu  peumeHud  y4yeOHbBIX 3aa4y COBPEMEHHBIC
uHGOPMAIMOHHBIE TEXHOJIOTUU I TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIUH
U TIpeJICTaBlIeHUs y4eOHOW M HAYyYHO-TOMyJIApHONW HMHPOpMAIMH, TOJTYUYESHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKHU aHATU3UPOBAThH MOJIyUYaeMyro HHPOPMAIIHUIO;

NPUBOAUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHUE MPOLECCOB OKPYXAIOLIEr0 MHpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCMOJIb30BaTh TEOPETUYECKHE 3HAHWUA 1O (U3UKE B IMOBCEIHEBHOM >KU3HU
U1t obecniedeHrss 0€30MaCHOCTU NP OOpalieHUuH ¢ NpuOopamMu U TEXHUYECKUMHU
yCTpOMCTBaMHu, JJIi COXPAHEHUS 30POBbS U COOJIIOJCHHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUSL B OKPYIKAIOILIEH CPEJIE;



paboTaTh B TpyIIE C BBHINOJIHEHUEM pa3IUYHBIX COLMATBHBIX POJICH,
IUIAHUPOBAaTh pabOTy TPYMIbl, PAalUMOHATIBHO paclpeAeisTh O0O0S3aHHOCTU U
IUIAaHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsiX, aJCKBATHO OLIEHUBATh
BKJIaJ] KQX/10TO U3 YYACTHUKOB IPYIIIIbI B PEILIEHUE paccCMaTpUBAEMON MPOOIEMBI.

K xoniy oOyuenuss B 11 kJjacce mpeamMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JO0JI>KHBI OTPaKaTh CPOPMUPOBAHHOCTh Y OOYyHAIOLIUXCS YMEHU:

JEMOHCTPUPOBATh HA MpPUMEpPax pPoJib U MECTO (PU3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpa, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUI, B NPAKTUYECKON IEATEIBHOCTU JIIOIEH, IEIOCTHOCTh W E€IUHCTBO
(bu3nUecKoil KapTUHBI MUDPA;

YUUTHIBAaTh T[PAHULBl TPUMEHEHUs W3YYEHHBIX (PU3MUECKUX MOJEINICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsill, Jyd CBETA, TOUYCUHBIM UCTOYHUK CBETA, SIICPHAs
MOJIeNIb aToMa, HYKJIIOHHAas MOJENb aTOMHOTO siApa MpU pelieHnd (PU3NUecKux
3a1ad;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOLECChl) U OOBSACHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKH M KBAHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE AEUCTBUS TOKa, B3aMMOJEHCTBHE
MarHuTOB, OJJIEKTPOMAarHWTHasE MHAYKIMs, JEHCTBUE MArHUTHOIO TMOJsd Ha
NPOBOAHUK C TOKOM MW JABWXKYIIMMCA 3apsil, AJIEKTPOMArHUTHbIE KOJEOaHUsS WU
BOJIHBI, MPSMOJIMHEWHOE pAcIpOCTPAaHEHWE CBETA, OTPaKEHHE, IPEIOMIICHHE,
uHTepdepeHurs, AUPpakIMs W [OJsSpU3alus CBeTa, JHUCIEpCHUs  CBETa,
dboToanekrpudeckuii 3gdekr (pororddekr), cBeToBOE NaBICHUE, BOSHUKHOBEHHE
JUHENYaToro CHeKTpa aroMa BOJOpPOJA, €CTECTBEHHAass M MCKYCCTBEHHAs
PaguOaKTUBHOCTE;

ONMCHIBaTh M3YUYEHHBIE CBOMCTBAa BelIECTBA (AIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE, AIEKTPUUYECKY IO OpOBOAMMOCTh  Pa3IMYHBIX  Cpea) U
AJIIEKTPOMArHUTHbIE SABJEHUS (TPOLIECCHI), HCHOJIBb3Yysl (PU3NUECKUE BEITUYUHBL:
ANEKTPUYECKUN 3apsif, Cuia TOKAa, JJIEKTPUUECKOE HAIPSIKEHUE, DJIEKTPHUUECKOE
CONPOTHBIIEHHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABMKYILNAS cuia, padoTa TOKa,
WHAYKIMS MarHUTHOTO Toss, cuina Awmrmepa, cuna JlopeHua, HWHIYKTUBHOCTH
KaTylIKH, SHEPIUs JJIEKTPUYECKOrO0 M MAarHUTHOIO IIOJIE€H, NEPHOJ M 4YacToTa
KojebaHuil B KojeOaTenbHOM KOHType, 3apsi M CWia TOKa B MpoLecce
FAPMOHMYECKHX DJIEKTPOMArHUTHBIX KoJieOaHuM, (POKYyCHOE paccTosiHUE W
ONTHUYECKAass CHJa JIMH3bl, NMPU ONUCAHMU NPABWIBHO TPAKTOBATh (PU3NUECKUN
CMBICT HCIIOJIb3YEMBIX BEIUYMH, HMX OOO3HAYEHUs M E€AUHHULBL, YKa3bIBaTh
GbopMyibl, CBS3bIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JAPYTUMU
BEJIMYMHAMU;

ONIMCHIBATh W3YYEHHBIE KBAaHTOBBIE SBJIEHUS M IPOLECCHI, HCIOJIb3Ys
¢u3nyeckre BETUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI MU



4acTOTa CBETa, SHEPTUS U UMITYJbC (POTOHA, NMEPUOJ MOJypacnaaa, SHEPTUs CBSI3U
QTOMHBIX sIZIep, NPU ONHUCAHWM TPABUIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCTIOJIb3YEMBbIX BEIUYWH, WX OO0O3HAYEHUS W CIUHUIILI, yKa3blBaTh (POPMYIIHI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYI0 BEIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIUHCIIATH 3HaYCHUE (DU3UUECKON BEITUYMHBI;

aHAJTM3UPOBaTh (PU3MUECKHE MPOLECChl M SIBIICHUS, UCHOJIb3ys (DU3HMUECKHUE
3aKOHBI M MPHUHLHUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U NapajljIeIbHOTO
COCIMHEHUSI TNPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKkOH 3JIEKTPOMArHUTHOU
WHAYKIIUN, 3aKOH TPSMOJUHEHHOTO PacHpOCTpaHEHUs CBETa, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPETOMJICHUS CBETa, ypaBHEHHWE ODWHIITEHHa 1 PoTodaddekra,
3aKOH COXPAHEHUS HHEPTuu, 3aKOH COXPAHEHUS HMILYJIbCa, 3aKOH COXpPAHEHUs
AJIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHWS MacCOBOIO 4wMcia, moctyiarkl bopa,
3aKOH PaJIMOAKTUBHOTO pacrajia, Mpu 3TOM pa3iudarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOe BBIpAXEHHUE U YyCIOoBUs (TpaHULbl, 00JacTH)
NPUMEHUMOCTH;

ONpENENATh HAlpaBJIEHUE BEKTOPA UHIYKIMH MarHUTHOTO TOJISI IPOBOJAHUKA
C TOKOM, cliibl AMriepa u cuibl JIopeHua;

CTPOWTh M ONHCHIBATH HU300paXKEHHE, CO3aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOM JIMH30M;

BBIMIOJIHATh JKCHEPUMEHTHl [0 HCCIEAOBAHUIO (PUBNYECKUX SIBJICHUU U
NPOIIECCOB C HCIOJIb30BAaHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH: MpPU STOM
dbopmynaupoBaTh MpobiieMy/3agady M TUNOTE3y Y4eOHOTOo IKCIICPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIOKEHHOTO O00O0pYIOBaHHS, MPOBOJIUTH OIBIT U
dbopMyaupOBaTH BHIBOIHI,

OCYIIIECTBIISITh MPSIMbIE U KOCBEHHbBIE MU3MEPEHUs] (PU3NUECKUX BEIMYUH, TIPU
TOM BBIOMpATh ONTHUMAJIBbHBIA CIOCOO W3MEPEHHUS W HCIOJIb30BaTh HM3BECTHBIC
METObI OLIEHKH MOTPEIIHOCTEH U3MEPEHUN;

UCCIICIOBAaTh 3aBUCUMOCTH  (PU3WYECKUX BEIWYUH C HUCIOJIh30BaHUEM
OpSIMBIX W3MEPEHMIA: TPU DTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH B BUJAE TaOIUIl U
rpaduKoB, AenaTh BBIBOJBI IO pe3yJibTaTaM UCCIIEI0BaHMUS;

cobnroaaTh npaBwia 0€30MacHOro TpyJa MpU MNPOBEICHUU UCCIENOBaHUM B
paMKax Yy4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM U TMPOEKTHOU
NEeSATeTbHOCTH C HCMOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000py10BaHuS;

pemiatb pacy€THbIE 3aJa4d C SBHO 3aJaHHONW (U3MYECKOW MOJETbIO,
UCMOJIb3ysl (PU3NYECKUE 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/auu
BBIOMpATh (DPU3UMUECKYI0 MOJIENb, BBLACHATh (PU3NUYECKHUE BEIUYHMHBI U (POPMYIIB,



HEoOXOoUMBbIE sl €€ pelIeHusl, MPOBOIUTh PacuyEThl U OICHUBATH PEATHLHOCTH
MOJIYUYE€HHOTO 3HAUYCHUS (PU3NYECKON BEITUYUHBL,

peraTh KaueCTBEHHbBIE 33/1aUl: BHICTPAUBATh JIOTUYECKUA HEMPOTHBOPECUUBYIO
LENOYKY PAacCyXXKJI€HUH C OMOpOod Ha H3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uIecKue SBICHUS;

UCTIOJIH30BAaTh npu  peuieHnH  y4eOHBIX 3aJja4  COBpPEMEHHBIC
UH(POPMAIMOHHBIE TEXHOJOTUH ISl TIOWCKA, CTPYKTYPHUPOBAHHS, MHTEPIIPETAIINN
U TIpeJICTaBlIeHUs y4eOHOW M HAYYHO-TIOMYJIApHONU MH(POpMAIMK, TIOJYUYSHHON U3
Pa3IMYHBIX UCTOUYHUKOB, KPUTUYECKHU aHATU3UPOBAThH MOJIyUyaeMyro HHPOPMAIIHUIO;

OODBSICHATh TMPUHUUIBI JEUCTBUS MAallWH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, paznuyaTh YCIOBUS MX O€30MacCHOTO HMCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJAUTH MIPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYXkAIOUIEro MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCTIOJIF30BaTh TEOPETUYECKHE 3HAaHWA 1O (U3MKE B TOBCEIHEBHOUW >KU3HU
17 obecrnieueHus: 0€30MacHOCTH MpHU OOpalleHuu ¢ IpudopamMu M TEXHUYECKUMU
yCTPOMCTBaMHU, i COXPAHEHUS 3/I0POBbS M COOJIIOJACHHUS HOPM DKOJOTUYECKOTO
MOBEJICHUS B OKPYKaloIIeh cpejie;

paboTaTh B Tpynmne C BbBIIOJHEHHEM pPAa3jIWYHbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TPYIIbL, PaUUOHAIBHO pPacHpeleNsiaTh O00sS3aHHOCTU U
IUTAaHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CHUTYallUsAX, aJeKBAaTHO OIICHUBATH
BKJIaJ] KQX/I0TO U3 YYaCTHUKOB TPYIIIIHI B PEIICHUE PACCMATPUBAEMO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJJACC

HaumenoBaHue pa3ie/ioB U TeM

Koaun4decTBo yacoB

DJIeKTPOHHBIE (LU (POBHIE)

Ne n/m Konrtpoabnsie | Ipakrnyeckue
NporpaMmal Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThbI
Pa3znen 1. PDU3UKA U METObl HAYUHOTI'O IIO3HAHUSA
du3nKa ¥ METOJIbI HAYYHOTO
1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Uroro no pazgeny 2
Pa3nen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 Junamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Uroro no pazneny 18

Paznesn 3. MOJIEKYJIAPHAA ®PU3UKA U TEPMOJAUMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON

3.1 9 1 https://m.edsoo.ru/HRGVSENOPE
TEOpUU
3.2 OCHOBBI TEPMOJIMHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
€raTHble COCTOSIHUS BELIECTBA.
33 Arp B 5 https://m.edsoo.ru/HSM355JCH
@da30BbIe EPEXOIBI
Uroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
4.1 DNeKTpoCcTaThKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 IToCcTOSHHBIN DJIEKTPUYECKUN TOK. 12 1 1 https://m.edsoo.rt/GEWTDOQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B pa3nnuHBIX cpeaax

Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KJIIACC

HauMeHoBaHue pa3esioB U TeM

Koan4decTBo 4acosB

JJleKTpOHHbIe (U poBbIe)

Ne ni/m Kontpoabnbie | IIpakTHyeckne
NporpaMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznen 1. JIEKTPOAUHAMUKA
M .
11 arHUTHOE 10JIe. DIEeKTPOMarHuTHas 1 | 3 hitps://m.edsoo.r/Z20390NGS
WHTYKITUS
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHU A 1 BOJIHbBI
M
2.1 CXAHMHUCCKUC 1 SJICKTPOMATHHTHBIC 9 1 https://m.edsoo.ru/3TLNQKPG6
Kose0aHus
M
27 €XaHUYECKHUE U 3JIEKTPOMarHUTHBIC 5 | hitps:/m.edsoo.r/WOT6385V 1
BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Uroro no pazgeny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHU

OcHOBBI cnielMagbHON TEOPUH

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEIILHOCTHA
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 D1eMeHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.rt/SWOVAWQRS
4.2 Crpoenue aroma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE S1pO 5 https://m.edsoo.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMEeHThI aCTPOHOMUU U aCTPOYU3UKHU 7 1 https://m.edsoo.ru/3EOD6KXI9

Uroro no pasgeny 7

Pa3nesn 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O06o01atoiee NOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Uroro no pazgeny 4
PesepBHoE BpeMs 3

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

68 4 7



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

TEMATHYECKOE IIJIAHUPOBAHHUE!'

10 KJIACC
HaumenoBanue
Ne OCHOBHBIE BUIIBI A€ITEILHOCTHA
pa3aenoB U TEM [IporpamMHO€E coaepxaHue
/T 00y4Jaromux cs

y4eOHOro npeamera

Paznen 1. ®usuka n METOAbI HAYYHOI'O IIO3H

AaHuA

1.1 | ®usuka u meToabl 2 dusnka — HayKa O NPUPOLE. N3ydeHne HayuHbIX (AMIIMPUYECKUX

HAy4HOTO MTO3HAHUSA HayuHnble MmeToapl MO3HAHUSA Y TEOPETUYECKUX) METOOB IMO3HAHUS
OKpY KaroUIero Mupa. OKpY Karollero Mupa.
Ponb skcniepuMenTa u Teopuun OO0cyx1eHre rpaHull MPUMEHUMOCTH
B [IPOLIECCE TO3HAHUSI PUPOBL. (U3NUECKUX 3aKOHOB M TEOPHIA.
DKcrepuMEHT B (hU3HKE. Pabota B rpyrmme no noaroToBke
MoenupoBanue pU3NIECKUX KOPOTKHX COOOIICHUN O pOJIU U MECTE
ABJICHUM U npoueccoB. Hayunsie (GU3MKN B HAYKE U B MPAKTUUECKOM
ruroTe3bl. Ou3ndyeckue 3aKOHBI NEeSITeNbHOCTH JIIOAEH.
u reopun. ['pannnel npuMeHnMoct | JleMOHCTpanys aHaloTrOBbIX
bu3nueckux 3aKoHOB. [IpuHumn 1 IU(PPOBBIX U3MEPUTENTBHBIX
COOTBETCTBHUSI. npuOOPOB, KOMITBIOTEPHBIX TATYUKOB.
Ponb u mecto Qpusuku OcBoeHMe OCHOBHBIX MPUEMOB padOTHI
B (popMUpPOBaAHUM COBPEMEHHOM ¢ mdpoBoit 1aboparopuelt o pusuke
HAay4YHOM KapTUHBI MUDA,
B [IPAKTUYECKON JIESTEIIBHOCTH JIFOIEH

Uroro no pazneny 2

I TIpu paspabotke paboyell mMporpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHUH JOJDKHBI OBITh YYTCHBI BO3MOXHOCTH HCIIOJB30BAHUS AIICKTPOHHBIX (IH(PPOBBIX)

00pa30BaTENBHBIX PECYPCOB, SBJISIOMUXCS YUYeOHO-METOAUUECKUMU MaTepHallaMH, COAEp)KaHuE KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00Opa30BaHHH.
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Pasznen 2. Mexanuka

2.1

Kunemartuka

MexaHn4eckoe JIBUKEHHE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
newkenns. CucreMa oTcUeTa.
Tpaexropus.

[lepemerenue, cCKOpOCTh (CpenHsist
CKOpPOCTb, MTHOBEHHAsI CKOPOCTH )
Y YCKOPEHUE MaTEPUaJIbHON TOYKH,
UX IIPOEKIMHU HA OCH CUCTEMBI
koopauHat. CioxeHue
MEPEMENICHHUN U CIIOKECHHE
CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKEHUE.
['paduiku 3aBHCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, Ty TH

Y IIEPEMEIIEHUS MAaTepUATbHON
TOYKHU OT BPEMEHH.

CBoOoHOE ajicHue. Y CKOpeHue
CBOOOIHOTO MHaJICHUS.
KpuBonuHeiHOE ABUKEHHUE.
JIBrKeHne MarepualibHOU TOYKHU
0 OKPYXHOCTH C IMOCTOSTHHOM

10 MOYJIFO CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JIMHEHHAsI CKOPOCTb.
[lepuona u yactoTa oOpareHus.
[{eHTpOCTPEMUTENBLHOE YCKOPEHHUE.
TexHnueckue ycTpoucTaa

[IpoBeneHue SKCIEpUMEHTA: U3yUYEHHE
HEPaBHOMEPHOTO JIBMXKEHUS C LIETbIO
OTpEJIENIeHNs] MTHOBEHHOM CKOPOCTH;
UCCIIEJOBAaHUE COOTHOIICHUS MEXKIY
My TSAMU, IPONJIEHHBIMH TEJIOM

3a Mocje10BaTeIbHbIe PaBHbIC
IPOMEXKYTKH BpEMEHU

IIPY PaBHOYCKOPEHHOM JIBH)KEHUU

C HA4aJIbHOM CKOPOCThIO, PAaBHOW HYJIIO;
U3y4YeHHE JABW)KCHUS IIapUKa B BA3KOM
AKUJIKOCTH; U3yUYEHUE BIKEHUS Tea,
OpOLIEHHOTO FOPU30HTANIBHO.
OObsicHEHHE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKuX KakK: CIUJOMETP, LIETIHbIE

Y pEMEHHbIE NIepelayu ABUKEHUS;

Y yCIOBHM X 0€301acHOTO
UCMOJIb30BaHMs B MOBCEAHEBHOM
KU3HU.

Pemennie pacueTHbIX 3a/1a4 € SBHO
3aJlaHHON (PU3MUYECKOU MOJIETBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMAaTHKH.

[Toctpoenue u ananus rpadukoB
3aBHCUMOCTEN KHHEMaTH4YeCKuX
BEJIMYMH OT BPEMEHHU

ISl PABHOMEPHOTO
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U IIPAKTUYICCKOC TMMPHUMCHCHUC!
CIIMAOMCTP, ABMXKCHUC CHAPAI0B,
LCIMTHBIC U PCMCHHBIC IICPpCaAaAIN

¥ PaBHOYCKOPEHHOTO TPSIMOJIUHEHHOTO
JIBUKCHUS.

PacriosnaBanue pu3ndeckux sBICHUN
B y4eOHBIX OTIBITAX M OKPY KAIOIIeH
KU3HU: PAaBHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIUHENHOE
JBIKEHUE, CBOOOIHOE MaJieHUE Te,
JBIKEHUE TI0 OKPYKHOCTH.
Ornurcanue MEXaHUYECKOTO JIBIXKCHUS
C UCMOJIb30BaHUEM (PU3UUECKUX
BEJIUYUH: KOOPJIUHATA, MyTh,
nepeMeleHne, CKOpoCTb, yCKOPEHHUE.
PaboTa B rpymnmax mnpu rmiaHupOBaHUH,
MPOBEAECHUHN U UHTEPIPETALUN
pPE3yJbTaTOB OMBITOB U aHAJIU3E
JOTIOJTHUTEIbHBIX UCTOYHUKOB
uHGOPMAIIUH 110 TEME

2.2

JlnHamuka

[IprHIMD OTHOCUTENBHOCTH
["anmuites. IlepBeiii 3akoH HeroToHa.
MHepuuaibHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [IpuHuumn
Cynepro3vunuu cui. Bropou 3akoH

HprotoHa 11 MarepuaibHOM TOUKHU.

Tpernii 3akoH HeroTOHA

ISl MaTepUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsaxecru. 1lepBas
KOCMMYECKasi CKOPOCTb.

CpaBHeHHE Macc B3aUMOJECHCTBY IOIIUX
TEN.

N3yyeHne 3aBUCUMOCTH CHUITBI
YIPYTOCTH OT AepOopMaluu; CpaBHEHHE
CUJI TPEHUS TIOKOSI, KauCeHHUS

U CKOJIbXKEHUS.

OOBbsicHEHHnE HEBECOMOCTH.
[IpoBenenue skcriepumMenTa:
HCCIIE0OBAHUE 3aBUCHMOCTH CHUII
YIIPYTOCTH, BO3HUKAIOIINX

B IIPY>KUHE W PE3UHOBOM 00pa3Iie,

37



Cuna ynpyrocru. 3akoH ['yka.

Bec Tena.

Tpenue. Bunsl Tpenust (moxost,
CKOJIb)KEHUSI, KAUCHHUS ).

Cuna tpenus. Cyxoe TpeHHe.
Cuua TpeHHsI CKOJIB)KEHUS U criia
Tpenus nokosi. Koadduument
TpeHus. Cuiia CONpOTUBIIECHUS
IpU JIBWKEHUU TeJa B )KUJIKOCTU
WM rase.

[TocTynarenbHOE U BpalaTeabHOE
JBHKEHUE aOCOJIIOTHO TBEPJIOTO
TeJa.

MoOMEHT cHiIbl OTHOCUTENIBHO OCH
Bpawenus. [lneqo cuibl. Ycnosus
paBHOBECHS TBEPOTO Tea.
TexHu4ecKkne yCcTpoucTBa

U [IPaKTHYECKOE NMPUMEHEHNE:!
NOAIIUITHAKH, JBUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB

OT ux nedopmaryu; u3ydcHue
JBIWKEHHS OpyCKa M0 HAaKIIOHHOM
IJTOCKOCTH; UCCIIEIOBAHNE yCIOBUMN
PaBHOBECHS TBEPJAOTO TeJa, UMEIOIIETO
OCh BpallleHUs.

OOBbsicHeHHE 0COOEHHOCTEMN
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MNPSIMOJIMHEMHOTO JIBUKCHMUS,
CBOOOJIHOTO MMaJICHHS TEJ, IBUKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HeroroHa, 3aKkoHa BCEMHPHOTO TATOTCHUS.
OObsicHeHHE OCHOBHBIX MPUHIIUIIOB
JIENUCTBUS MOAIIUITHUKOB U UX
NPaKTUYECKOTO MPUMEHEHHUS.
OOBsicHEHUE ABIKEHUS UCKYCCTBEHHBIX
CITy THUKOB.

Pemenne pacueTHbIx 3a7a4 € IBHO
3aIaHHOM (PU3UYECKON MOJICIIBIO

C UCTIOJIb30BaHWEM OCHOBHBIX 3aKOHOB
1 GOpMyJ JTUHAMUKH.

Pacnio3naBanue (Gu3nuecKux sBICHUMN
B YUEOHBIX OTIBITAX U OKPYIKaroIen
YKU3HU: UHEPLIUS, B3aUMOJCUCTBUE TEJI.
AHanu3 QU3NYECKUX MPOIECCOB

U SIBJICHHUM C UCIIOJIb30BAHUEM 3aKOHOB
Y MIPUHIMIIOB: 3aKOH BCEMHUPHOTO
tsarotenus, I, II u 111 3akons HeroTOHA,
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MPUHIUI CYTIEPIIO3UIUN CUJT, IPUHIINIL
PaBHONPABHOCTH MHEPLHUATbHBIX
CUCTEM OTCYETA

2.3

3aKOHBI COXPaHEHUS
B MEXaHHKE

NmiysibCc MaTepUATIBHOU TOUYKH
(Tena), CUCTEMBI MaTEPHUATBHBIX

TOYCK. I/IMHyJ'IBC CHJIBI U UIBMCHCHHUC
HMIIYyJIbCa TCiIa. 3aKoH COXPaHCHUA
HUMITYyJIbCA. PeakTuBHOEC JABHUKCHUC.

Pabora cuinbl. MOITHOCTh CHJTBIL.
Kunernueckas sHeprus
MaTepuagbHOM TOYKHU. Teopema
00 U3MEHEHUU KUHETUYECKOMN
SHEPTHUH.

[ToTeHumanbHast SHEPTUSL.
[ToTeHuManbHask SHEPTUS YIPYTro
nehOpMHUPOBAHHON MPYIKUHBIL.
[ToTeHumanbHas SHEpTUA Tea
BOJIM3U MOBEPXHOCTH 3EMIIU.
[ToTeHumanbHbIE U
HEMOTEHIUAIbHbBIE CUIIBL. CBS3b
pabOoThI HEMOTEHIIUATBLHBIX CHIT
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TeJl. 3aKOH
COXPAHCHUSI MEXAHUYECKOU
HHEPTUM.

VYrpyrue u Heynpyrue
CTOJIKHOBEHHUS.

[IpoBeneHue sKkcepruMeHTa: U3yUeHUE
aOCOJTIIOTHO HEYTIPYTOTO yaapa

C TIOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSTHBIX MAsTHUKOB; UCCIICOBAHHE
CBsI3M paOOTHI CWIIBI C U3MCHECHHEM
MEXAHUYECKOW DHEPTUU Tella

Ha MIPUMEPE PACTSHKEHUST PE3UHOBOTO
KTyTa.

OrnieHka aOCOTIOTHBIX M OTHOCHUTEIbHBIX
MOTPEITHOCTEH M3MEpeHU (Pr3MIecKux
BEJTUYHH.

Pemenre pacyeTHBIX 3a/1a4 C SBHO
3aJIaHHON (PU3HYECKOU MOJICTBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI TUHAMUKHU U 3aKOHOB
COXpaHCHHS.

Pemenne kauecTBeHHBIX 3a7a4

C OTIOPO¥ Ha M3YUYEHHBIE B pa3zeie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HUYECKHE SBIICHUS.

Onucanre MEXaHUYECKOTO JIBHKEHHS
C HCIIOJIb30BaHUEM (U3UIECKUX
BEJIMYHH: UMITYJIbC Tela, KHHETUIeCKast
SHEPTHsl, TOTCHIMAIbHAS YHEPTHA,
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TexHuuecKkne yCcTponucTna

U MPAKTUYECKOE NIPUMEHEHHUE:
BOJIOMET, KOIIEp, NPYKUHHBIN
IIMCTOJIET, IBUKECHHUE PAKET

MexaHudeckas pabora, MexaHU4YecKas
MOIIHOCTb.

AHanu3 QU3NIECKUX MPOIECCOB

U SIBJIEHUH C UCIOJIb30BaHUEM 3aKOHA
COXpPAHEHHUS MEXAHUYECKOW SHEPTHUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicHeHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUSL U TIPAKTUYECKOTO
NPUMEHEHHSI TEXHUIECKUX YCTPOUCTB,
TaKUX KakK: BOJOMET, KOTIEp,
MNPYKUHHBIN TTUCTOJIET.

OObsicHEeHHE TBUKEHHSI PaKeT C OMOPOM

Ha U3Y4YEHHbIE (PU3NYECKUE BEITUUHHBI
Y 3aKOHbl MEXaHUKHU.
Hcnons30Banue mpu NoAroOTOBKE
COOOIIIEHUI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJOTHIA

IU1S1 TIOUCKA, CTPYKTYPHUPOBaHMS,
MHTEPNPETALUU U NPEICTABICHUS
uHbOpMaIMU, KPUTHIECKUN aHATU3
noytydyaemou uupopmanuu
[IpoBeneHne KOCBEHHBIX U3MEPECHHUI,
HCCIIEOBAHUM 3aBUCHUMOCTEN
(u3MYECKUX BEJIUYUH, IPOBEPKA
MIPEIJIOKEHHBIX THUIOTE3

Hroro no pazneny

18
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Pazgea 3. MoJiekysipHasi pu3uka ¥ TepMOJIUHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

9

OCHOBHBIE TIOJIOXKCHUS
MOJIEKYJISIPHO-KUHETUYECKOMN
TEOPUH U UX OTMBITHOE 0OOCHOBAHHUE.
bpoyHOBCKO€E TBHKEHUE.
Huddyzusa. XapakTep ABUKEHUS

¥ B3aUMOJICUCTBUSI YaCTHI]
BeNEeCTBA. MOJIeu CTPOECHUS ra3oB,
KUJKOCTEH U TBEPBIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX Mojeiei. Macca

1 pazMepbl MosiekyJi. Konnuectso
BemiecTBa. [locTtosiHHast ABOraapo.
TennoBoe paBHOBECHE.
Temneparypa u ee U3MEpEHHUE.
[Ixama temneparyp Llenbcus.
Mogens uieaibHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UICATHHOTO rasa.
AOcomntoTHas TeMiepaTypa Kak Mepa
CpPEIHEU KUHETUYECKOW DHEPIUuU
TEIUIOBOTO ABMKEHUS YaCTHI] raza.
[[Ixkana temnepatyp KenbBuHa.
['a30BbIC 3aKOHBI. YpPaBHECHHUE
Menpneneesa—Knanerpona.

3akoH JlanpToHa. M30mpoueccsl

IIpoBenenue 3kcriepuMeHTa:
OIIPEAEIIEHUE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnid 00beMa KOMHAThI, JaBJICHUS
U TEMIIEPATYpPhI BO3AYyXa B HEW;
HCCIIEIOBAHUE 3aBUCUMOCTH MEXIY
napaMmeTpaMu COCTOSTHUSI pa3peKEHHOTO
rasa.

OreHka aOCOIOTHBIX U OTHOCHUTEHHBIX
MOTPEITHOCTEH M3MEpPEHUN (PU3NIECKUX
BEJINYMH.

OObsicHEHHE OCHOBHBIX MPUHIUIIOB
NeiicTBUI TepMoMeTpa 1 OapomeTpa

U YCJIOBUH HX 6€30MacHOTO
HCIO0JIb30BaHMsl B IOBCEIHEBHOM
KU3HU.

Pacno3naBanue puznueckux siBJICHUM

B YUEOHBIX ONBITAX U OKpY Karolen
Ku3HU: U dy3us, OpoyHOBCKOE
JBHKCHUE.

Ornucanue TEIUIOBBIX SBJICHUM

C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: IaBJICHUE ra3a, TeMIeparypa,
CpENHss KHHETUYECKAsl YHEPTUS

Xa0THUYCCKOI'o ABHXCHHA MOJICKYII,
CPpCAHCKBAJ[paTUIHAA CKOPOCTH
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B MJI€ILHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BELIECTBA.
['paduueckoe mpeacraBieHue
U30IPOLECCOB: U30TEPMA, H30X0Pa,
u3obapa.

TexHuyeckue ycTpoucTsa

U [IPaKTUYECKOE NTPUMEHEHNE:!
TEPMOMETp, OapoMETp

MOJIEKYIL.

AHanu3 QU3NIECKUX MPOIECCOB

U sABJIeHUH ¢ ucrnoib3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSA3U CpEIHEH
KHMHETUYECKOW SHEPTUU TEIUIOBOTO
JBIDKCHHST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPaTypoi.

Peienue pacyeTHbIX 33724 C IBHO
3aJIaHHO¥N (PM3MUYECKOU MOJICTBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX
nostoxkeanit MKT, 3akoHOB u popmyt
MOJIEKYJISIPHOU (DPU3UKH.

PaboTa B rpymnmax mnpu riiaHupOBaHNUH,
MPOBEJAECHUHN U UHTEPIPETALUN
PEe3yJIbTaTOB OIBITOB U aHAJIU3E
JOTIOJTHUTEIbHBIX UCTOYHUKOB
uHPOPMAIIUH 110 TEME

3.2

OCHOBBI
TEPMOIUHAMUKH

10

TepmoauHamuyeckas CUCTEMA.
BuyTpennsisa sneprus
TEPMOJUHAMUYECKOW CUCTEMBI

U CIIOCOOBI €€ U3MEHEHNS.
KonnuecTBo TemnoThl U padoTa.
BHyTpeHHs1s1 2HEprUs 0JJHOATOMHOTO
naeaJbLHOTO Tra3a. Busl
TEIIONEepeIaun: TeIIONPOBOIHOCTD,
KOHBEKIIMSI, U3JTyUYCHHE. Y AeTbHas
TEINIOEMKOCTH BEIIECTBA.

IIpoBeneHne >KCNEPUMEHTA: U3MEPEHUE
YAEIBHOM TEINTIOEMKOCTH BEILIECTBA.
OneHka aOCOIOTHBIX U OTHOCHUTENIbHBIX
NOTPEIIHOCTeH M3MEpeHU (PU3MuecKux
BEJIMYMH.

N3ydenne moeneit mapoBoit TypOUHBI,
JIBUTATENs] BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTaTENs.

OObsicHEeHHE IPUHIIUIIOB JIEUCTBUS

1 yCII0BUM 0€3011aCHOrO MCIOIb30BaHUs
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KonudecTBO TEmoTHI

npu TeIIonepeaaye.

[TonsaTe 00 annabaTHOM
npouecce. [lepBblii 3aK0H
TEPMOJUHAMUKH.

[IprMeHenue nepBoro 3aKoHa
TEPMOJUHAMUKH K U30TIPOIIECCaM.
['paduueckass unTepnperanus
paboThI raza.

Bropoli 3ak0H TEpMOAMHAMUKH.
HeoGpatumocts nporieccoB

B IIPUPOJIE.

TerutoBsie MamuHbl. [TpuHIMATIBL
JENUCTBUS TEIUIOBBIX MAIIIHH.
[Ipeo6pazoBanus sHEPTUN

B TEIUIOBBIX MalllMHAX.
Koaddurment nosesHoro neicTBus
TEIUIOBOW MAIlIVHBI.

[Mukn Kapno u ero xoa¢pdunment
IIOJIE3HOTO IEUCTBUSL.
DKoJoruueckre mpooeMbl
TEIUI0PHEPTETUKHU.

TexHu4ecKkne yCcTpoucTBa

U IPAKTUYECKOE MPUMEHEHUE:
JBUraTellb BHYTPEHHETO CropaHus,
OBITOBOM X0JIOIUIbHUK,
KOHJUITUOHEP

B TMOBCEHEBHOM KU3HU JIBUraTes
BHYTPEHHEr0 CropaHusi, OBITOBOTO
XOJIOIMIIHbHUKA, KOHTUITHOHEPA.
Omnucanue CBOMCTB TEN M TEIUIOBBIX
SBJICHUN C UCTIOJb30BaHUEM
(¢u3nUecKrX BEIMYMH: JIaBJICHUE Ta3a,
TeMIiepaTypa, KOJIUYECTBO TEILUIOTHI,
BHYTPEHHSIS1 SHEprusi, pabora rasa.
Pemenue pacyeTHbIX 3a/1a4 € SIBHO
3aJIaHHON (PU3MUYECKOU MOJICTBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GopMyJ1 MOJIEKYISPHOUN PU3MKU
¥ TEPMOIUHAMHKH.

Pelienne kauecTBEeHHbIX 3aja4

C OTOPOI HAa U3yUYEHHBIE B pa3zelne
«MonekynsipHas puzmnka

U TEPMOJIMHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTU U PU3UYECKUE
SIBJICHUSL.

PaboTa B rpynmnax npu aHainusze
JOTIOTHUTETBHBIX NCTOYHHKOB
UHQOpMAIIUU TI0 TEME
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3.3

ArperaTtHsie
COCTOSIHMSI BEILIECTBA.
@da3oBbIE MEPEXObI

[Tapoo6pazoBaHue 1 KOHEHCAIHS.
HcnapeHne U KUneHue.
AOcoIIIoTHAsg ¥ OTHOCUTEIbHAS
BJIQ&XKHOCTh BO3AyXa. HachleHHBIN
nap. YienbHas TerioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh

TEMIICPATYPbI KUIICHUA OT AABJICHUA.

TBepnoe reno. Kpucraiuimueckue
u amMmopdHbIe Tena. AHU30TPOTIUS
CBOMCTB KpuCTaaoB. XKuakue
kpuctajibl. COBpeMEHHBIE
Marepuaisl. [1naBienue

Y KpUCTaJIuM3auys. Y AenpHast
TeruioTa riaBiaeHus. CyOnumarusi.
YpaBHeHue TEIIOBOTO OajaHca.
TexHuueckne ycTpoucTBa

Y IPAKTUYECKOE TPUMEHEHHE:
TUTPOMETP U MICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH
MOJTyYEHUSI COBPEMEHHBIX
MAaTEepHAIOB, B TOM YHCIIE
HAaHOMAaTEPHUAJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeneHne >KCrepUMEHTa: U3MEpPEHUE
OTHOCHUTEIBbHOU BIAQXXHOCTU BO3yXa.
OrnieHka aOCOIOTHBIX U OTHOCUTENbHBIX
MOTPEITHOCTEH M3MEpEeHU (PU3NISCKUX
BEJIMYUH.

N3ydeHue CBOMCTB HACBIIIEHHBIX

napoB, CIOCOOOB U3MEPEHUs
BJIQYKHOCTH.

Halnronenue kunenus

MIPU OHIKEHHOM JIaBJICHUH,
HarpeBaHus W TUIaBJICHUS
KPUCTaJTMYECKOTO BEIIECTBA.
OObsicHeHHE PUHITUTIOB JICUCTBUS

1 yCIIOBHIA 0€301aCHOT0 UCHOJIb30BAHUS
B ITOBCETHEBHOMN KU3HU TUTPOMETPA,
ICUXPOMETPA, KAJTIOPUMETPA.

N3ydeHue TeXHOIOTUI MOy YEHUS
COBPEMEHHBIX MAaTepUaIoB, B TOM YUCIIE
HaHOMATEPHUAJIOB.

Peiienue pacyeTHbIX 3a7a4 C IBHO
3aIaHHOM (PM3UUECKON MOJIEINBIO

C UCTIOJTb30BAaHUEM yPaBHEHUS
TEIUIOBOTO OanaHca.

Peiienue kauecTBEeHHBIX 3aja4

C ONOpPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3UYECKUE
SIBJICHUS TIO TEME.
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Pacnio3naBanue ¢u3nuecKux sBICHUIN
B YUEOHBIX OTBITAX U OKpYy>Karolen
KU3HU: TeopMaIys TBEPIbIX Ted,
HarpeBaHue U OXJIAKJECHHUE Te,
M3MEHEHHUE arperaTHbIX COCTOSIHUI
BEIECTBA W 00BSICHEHHE WX HA OCHOBE
3aKOHOB U (POPMYJI MOJICKYJISIPHOM
1176371978

Hcnonb3zoBanue HHPOPMAIIMOHHBIX
TEXHOJOTHM IJIs1 TIOMCKA,
CTPYKTYpPHUPOBaHHMsI, UHTEPIIPETALUN

Y TIpe/ICTaBlIeHUs UHPOpMAIUK MPU
MOATOTOBKE COOOIIEHNI 0 MPUMEHEHUN
3aKOHOB MOJIEKYJISIPHOUN (PU3UKH

U TCPpMOANHAMHKHN B TCXHUKC

Y TEXHOJIOTHIX

Hroro no pazneny 24
Paznen 4. JjekTpoauHaMHUKA
4.1 | DnekTpocTraTuka 10 OnekTpuzauus Tein. Jnekrtpudueckuid | [IpoBegeHue 3kcriepuMeHTa: u3MepeHue

3apsA. JlBa Buaa 3JIeKTpUYECKUX
3apsanoB. [IpoBogHuKY,
JTURJIEKTPUKU U TIOJTYTIPOBOIHUKH.
3aKOH COXPaHEHMsI DJIEKTPUYECKOTO
3apsna.

BszaumopeiictBue 3aps10B. 3aKOH
Kyiiona. To4e4HbIi 371€KTpUIECKUN
3apsifl. DINEKTPUYECKOE MOJIE.

3JIEKTPOEMKOCTH KOHJIEHCATOPA.
O1ieHka a0COTIOTHBIX M OTHOCUTEILHBIX
NOTPEIIHOCTeH M3MEpEeHN (PU3HIecKux
BEJIIMYUH.

N3ydenue npuHIUIIOB AEHCTBUS
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydenune npuHIUNOB JCUCTBUA
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HanpsikeHHOCTh 3JIEKTPUYECKOTO
noyst. [TpuHnun cynepnosunum
AJIEKTpUUYECKUX noyier. JInnnn
HAIPSHKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

PaboTa cui 351eKTpOoCcTaTHYeCcKOro
nond. Ilorenuuman. Pasnocts
MOTEHIMANOB. [IpoBOIHUKHY 1
JABJIEKTPUKU B
AIEKTPOCTATHYECKOM TTOJIE.
Jvanekrpudeckas NpOHULAEMOCTb.
OnekrpoemkocTh. Konnencarop.
DIIEKTPOEMKOCTD TIOCKOTO
KOHJIEHCATOpa. DHEeprus
3apsIKEHHOT0 KOHJIEHCAaTopa.
TexHuueckne ycTpoucTBa

Y IIPAKTHYECKOE NTPUMEHEHHUE:
AIEKTPOCKOTI, INEKTPOMETP,
AIEKTPOCTATHYECKAs 3aIUTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMMMPOBAIbHBIN
anmnapar, CTPYMUHbIA IPUHTED

U YCIIOBHI 0€30MacHOTO MPUMEHEHUS
B MPAKTUYECKOU KU3HH,
KOMKUPOBAJIBHOTO arapara, CTpyHHOTO
MIpUHTEpA.

PaccmoTpenue pusnueckux o
CHOBAHHM AJIEKTPOCTATHYECKON
3aIUTHI U 3a3€MJICHUS
AIEKTPONIPUOOPOB.

Pemenue pacdyeTHBIX 33724 C SBHO
3aJIaHHON (PU3HYECKOU MOJICTBIO

C UCTOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GopMyIT AIEKTPOCTATUKH.

Pemenne kauecTBEeHHBIX 3aja4

C OMOPOW HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3UYECKHE
SIBJICHUS AJIEKTPOCTATHKHU.
PacriosnaBanne pu3ndecKkux sSBICHUN
B YUEOHBIX OMBITAX U OKpYyKarolen
KU3HU: DJIEKTPU3aLUs TeT,
B3aMMOJICHCTBHUE 3apsIIOB M 0ObSICHEHHE
UX Ha OCHOBE 3aKOHOB U (hopMyI
AIEKTPOCTATHKH.

Ornucanue U3y4eHHBIX CBOMCTB
BEILIECTBA U DJIEKTPUUECKUX SIBICHUHN

C UCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: DJICKTPUICCKUIN 3apsij,
HAMPSIKEHHOCTD JIEKTPUUECKOTO TOJIS,
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NOTEHIMAJ, Pa3HOCTh MOTEHIIUATIOB,
ANEKTPOEMKOCTb.

AHnanu3 GpU3NUEecKuX MpoIECCOB

U SIBJICHUW C UCTOJIb30BAHUEM
(pU3MUEeCKNX 3aKOHOB: 3aKOHA
COXPaHEHHUs JIEKTPUUECKOTO 3apsi/ia,
3akoHa KyioHna.

Pabora B rpynnax npu aHanusze
JOTIOJIHUTEIbHBIX UCTOYHUKOB
nHGOPMAIIUN ¥ TIOJATOTOBKE COOOIIICHUI
O MPOSIBJIEHUH 3aKOHOB AJIEKTPOCTATHKH
B OKPY’KaIOIlleH )KU3HU U MPUMEHEHUN
UX B TEXHUKE

4.2

[HocTosTHHBIN

DJIEKTPUUYECKUHN TOK.

TOKM B pa3IMYHbIX
cpenax

12

DJIEKTPUYECKUA TOK. Y CI0BUS
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. Ucrounuku Toka. Cuiia Toka.
[ToCTOSIHHBIN TOK.

Hampsixenue.

3akoH Oma JiJIs y4acTKa Lenu.
DIIEKTPUUECKOE CONIPOTHUBIJICHHUE.
VYenbHOE CONPOTUBIICHUE
BemiecTBa. IlocinenoBarensHoe,
MapajuieIbHOE, CMEIIAaHHOE
COCIMHEHUE MPOBOIHUKOB.
Pabora a5ekTpuyeckoro Toka.
3akoH Jxoynsa—Jlenna. MomHoOCTh
AJIEKTPUYECKOTO TOKA.

IIpoBeneHne dKCepUMEHTA: U3y4EHHUE
CMEUIAaHHOTO COEIUHEHHSI PE3UCTOPOB;
m3mepenne JJ1C UCTOUHMKA TOKA U €ro
BHYTPEHHETO COIPOTHUBIICHHUSI;
HaOJIIOJIEHUE DJIEKTPOJIH3A.

OueHka aOCONIOTHBIX M OTHOCUTENbHBIX
NOTPEIIHOCTeH M3MEpeHU (PU3MuecKux
BEJINYMH.

OObsicHeHHE PUHIUIIOB JIEUCTBUS

M yCIIOBHIA 6€301IaCHOTO MPUMEHEHUS
amIiepMeTpa, BOJIbTMETPA, peocTara,
HMCTOYHHUKOB TOKa,
AJIIEKTPOHArPEBATEIbHBIX U

3JIEKTPOOCBETUTEIBHBIX MPUOOPOB,

47



DNEeKTPOABWKYILAS CUJIA U
BHYTpPEHHEE COMPOTUBJICHUE
UCTOYHMKA TOKa. 3akoH OMma

JUIS1 TIOJTHOM (3aMKHYTO)
aneKkTpuyeckon nenu. Koporkoe
3aMBbIKaHUE.

DIIEeKTPOHHAsI TPOBOJIUMOCTh
TBEPJIbIX METAIOB. 3aBUCUMOCTb
COIIPOTHUBJICHUS] METAJIIIOB

OT TEeMIIEpaTyphl.
CBepXMpoOBOIUMOCTb.
DNEeKTpUYECKUd TOK B BaKyyMe.
CBOMCTBA 3JEKTPOHHBIX ITyYKOB.
[TonynpoBoguuku. CoOcTBeHHAs
U IpUMECHAsi IPOBOJAUMOCTD
MoJynpoBOIHUKOB. CBOMCTBA
p—n-nepexoa.
[TomynpoBOAHUKOBBIE TPUOOPHI.
DIIEKTPUYECKHUI TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.

On CKTPOJIMTHYCCKAA AUCCOIMAlMA.

DIIEKTPOJIH3.
DJIEKTPUYECKUA TOK B ra3ax.
CaMocCTOsATENbHBIN U
HECAMOCTOSATEIbHBIA pa3psi.
Mounus. I[1nasma.
TexHnueckne ycTponucTna

TEpPMOMETpPA COMIPOTUBIICHHUS,
BAKYYMHOTO AMO0Ja, TEPMUCTOPOB U
(boTOpE3UCTOPOB, MOTYPOBOTHUKOBBIX
JIMOJOB, TaIbBaHUKH.

Pemenue pacyeTHbIX 3a7a4 C IBHO
3aIaHHOM (PM3UUECKON MOJICIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmya TeMbl «llocTosTHHBIN
AJIEKTPUYECKUN TOK».

Pacno3naBanue ¢Gu3nueckux siBICHUMN
B y4eOHBIX OTIBITAX M OKPY KAIOIIeH
KU3HU: JIEKTPUUECKasi IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUYECKOE,
MAarHuTHOE JEHUCTBUSI TOKA.

AHanu3 3JIEKTPUYECKUX SIBJIECHUIN

Y IIPOLIECCOB B LIEISIX MOCTOSTHHOTO
TOKa C MCIIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTHU
MOCJIeI0BATENIbHOTO U NapaJljIeIbHOTO
COEMHEHUSI POBOJHUKOB, 3aKOH
Jxxoynsa-Jlenua.

Onucanne U3y4eHHbIX CBOMCTB
BEILIECTB U 3JICKTPUUECKUX SIBIICHUI

C UCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: dJIEKTPUYECKUN 3aps]l, CUIIa
TOKAa, DJIEKTPUUECKOE HANPSKEHHUE,
AIEKTPUYECKOE COMPOTUBIIEHUE,
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Y TIPAKTUYECKOE TPUMEHEHHUE:
aMrepMeTp, BOJIbTMETP, PEOCTaT,
HCTOYHHMKHU TOKa,
AJIEKTpOHArpeBaTebHbIE IPUOOPHI,
AIEKTPOOCBETUTENBHBIE TTPUOOPHI,
TEPMOMETP CONPOTHUBIICHUS,
BAKYyMHBIN MO, TEPMUCTOPHI

U (OTOPEUCTOPHI,
MOJIYIIPOBOTHUKOBBIN JTHO/I,
rajbBaHHUKa

pasHocTh noTeHnuanos, IJC, padota
TOKAa, MOIITHOCTh TOKA.
HcnonszoBanne HHGOPMAITMOHHBIX
TEXHOJIOTHM JIJIS TIOMCKa,
CTPYKTYPHUPOBaHHUSI, UHTEPTIIPETAIIUN
Y TIpeacTaBlIeHus] nHopmaIuu

MIPHY MTOJATOTOBKE COOOIICHHIA

O IPUMEHEHUH 3aKOHOB MIOCTOSTHHOTO

TOKa B TEXHUKE U TEXHOJJOTUAX

Hroro no pazneny

22

PesepBHOE BpeMs

OBUIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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11 KJIACC

HanmenoBanue
No KonunuectBo OCHOBHBIE BUBI AEATCIILHOCTH
pa3aeNnoB U TEM [IporpamMHO€E conepxanue
n/n 4acoB oOyyarouuxcs
y4eOHOro IpeaMeTa
Pazgeua 1. DiieKTpoAUHAMHUKA
1.1 | MarauTHO€ MoOJIE. 11 [TocTostHHBIE MAarHUTHI. [IpoBeneHue SKCIEPpUMEHTA: U3y UYCHUE

DIIEeKTpOMAarHuTHas
WHTYKIHS

BzaumoaencTBue NOCTOSHHBIX
MarHuToB. MarHutHoe I1oJie.
BekTtop MarHuTHOW MHAYKIUU.
[IpuHumn cynepnosuuun
MAarHUTHBIX TOJeH. JInauu
MarHuTHOM MHAykuuu. Kaptuna
JIMHUM MarHUTHOW MHIAYKUWU T1OJIS
MOCTOSIHHBIX MarHUTOB.
MarsnuTtHo€ moJie MpOBOJHUKA

¢ TokoM. KapTuHa TuHHAN UHIYKIIUU
MarHuTHOTO MOJISL JJIMHHOTO
MPSIMOTO TTPOBOJHUKA U 3aMKHYTOTO
KOJIBIICBOTO MPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3aumopericTBre npoBOJHUKOB

C TOKOM.

Cuna Amnepa, ee MOOYyIb

Y HampaBJICHUE.

Cuia JlopeHia, ee MOyJIb

Y HanpasieHue. [[BrkeHue
3apsKEHHOM YaCTHILIbI

MAarHUTHOTO TOJIS1 KaTylIKU C TOKOM;
WCCIEA0BAHNE JEUCTBUS MTOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM;
HCCIIEIOBAHUE SIBJICHUS
3JEKTPOMArHUTHOW WHYKIIUH.
OrueHka abCONMIOTHBIX M OTHOCUTETBHBIX
MOTPEIIHOCTENW U3MEPEeHUN (PU3NUECKUX
BEJIUYUH.

OOBsicHeHHE TPUHITUTIOB JICUCTBUS

M YCJIOBUI 0€30MaCHOTO MPUMEHEHHS
IIOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, JJIEKTPOBUTATEN A,
YCKOPUTENEHN JIEMEHTAPHBIX YaCTULL,
MHIYKUAOHHOM IEeYH.

Pemrenune pacueTtHeix 3amau

Ha IpUMeHEeHHe (OopMYyIT TEMbI
«MarautHoe noJjie. DIeKTPOMarHuTHas
VHY KIS .

Pemenne kauecTBEHHBIX 3a]1a4

C OIIOPOM Ha U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3UUECKHUE
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B OJIHOPOJTHOM MarHUTHOM TIOJIE.
Pa6ora cuiel JIopenta.

SIBneHHE 2IIEKTPOMArHUTHON
nHaykuud. [1oTok BekTopa
MAarHuTHOM WMHIYKIIHH.
DIEKTPOABIKYIIAsA CUIIA UHAY KIIHH.
3aKOH 3JIEKTPOMAarHuTHOM
naaykunu dapanes.

Buxpeoe aiiekTpruueckoe moiJie.
DIEKTPOABWKYILAS CHIIA UHIY KLU
B MPOBOJHUKE, JBIKYILEMCS
MOCTYMNATEAbHO B OJTHOPOTHOM
MAarHuTHOM MOJIE.

IIpasuio Jlenna.

NnuayktuBHOCTH. fIBIEHME
CaMOMHIYKIUHU. DIEKTPOABUKY At
cujia CaMOMHAYKLIHNU.

DHeprusi MarHUTHOTO MOJISI KaTy KU
C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.
TexHuyeckune ycTpoicTpa

Y IPAKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE MArHUTHI,
AJEKTPOMArHUTBHI,
AJIEKTPOIBUTATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
VHIYKIWOHHAS ME€Yb

SIBJIEHUSI TeMbI « MarHuTHOE TOJIE.
DNEeKTPOMArHUTHAsE UHTYKIUSD).
Onpenenenne HaMpaBJIeHUsI BEKTOPa
MHAYKIUY MarHUTHOTO ITOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa
u cuiisl JlopeHna.

PacniosnaBanue Gpu3ndeckux siBICHUN
B YUEOHBIX OTIBITAX U OKPYIKaromen
YKU3HU: B3aMMOJEHCTBUE MAarHUTOB,
BJIEKTPOMArHUTHAasE UHAY KLU,
JEMCTBUE MAarHUTHOTO IOJISI HA
MIPOBOJIHUK C TOKOM W JIBUKYIUICS
3apsia.

AHaJIN3 3JICKTPOMArHUTHBIX SBJICHUN
C UCIIOJIb30BAHUEM 3aKOHA
3JIEKTPOMArHUTHOM WHYKLIMH.
Ornucanne M3y4yeHHBIX CBOICTB
BEILIECTB U JIEKTPOMATHUTHBIX
SIBJIEHUM C UCIIOJIb30BaHUEM
bu3MYeCcKUX BETUYNH: HHTY KIS
MAarHuTHOTO TOJIs, cuiia AMnepa, cuia
JlopeHia, MHAYKTUBHOCTh KaTYILKH,
SHEPIrUs IEKTPUYECKOTO U MArHUTHOTO
noJjien

Hroro no pazneny

11
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Pasznen 2. KojeO0aHus ¥ BOJIHBI

2.1

Mexaanueckue
Y 3JIEKTPOMArHUTHBIC
KOJIeOaHus

KonebarenpHas cucrema.
CB0OOIHBIE MEXAHUYECKUE
KoJjiebanus. ["apMoHnIecKue
konebanus. [lepuon, yacroTa,
amIuIuTya u gaza koaedaHmil.
IIpyXVHHBIA MasITHUK.
MaremaThdeCcKuil MasTHUK.
YpaBHEeHHE TaPMOHUYECKUX
koJjieOanuii. [IpeBparnienue sHeprum
MPY TAPMOHUYECKUX KOJICOaHMSX.
KonebarenbHplli KOHTYP.
CB0OOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHusl B UACAIbHOM
KoJebaTeTbHOM KOHTYpE. AHaIOTHs
MEXy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOAHUSAMMU.
®opmyna TomcoHa. 3aKoH
COXPAHEHUSI YHEPTUU B UACATHLHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBnenne o 3aTyXarOnInX
KoJie0aHusX. BbIHYK1eHHBIE
MEXaHUYECKUE KoJieOaHusl.
Pe3onanc. BeiHy)1eHHBIE
AJIEKTPOMArHUTHbIE KOJIEOAHMUS.
[TepeMeHHBI TOK.

CuHycounanbHbli IEPEMEHHBIN TOK.

HccnenoBanue napaMeTpos
KoJieOaTeIbHOM CUCTEMBI — IEPHO/Ia,
YacCTOThI, aMIUTUTY I U (a3bl
KoJieOaHui (TIPyKUHHBIHA

W/WIIM MaTeMaTUYeCKU MasiTHUK).
Habnronenue 3atyxaronux Kojae0aHuu.
HccnenoBanne CBOWCTB BBIHY K ICHHBIX
KoJieOaHuil.

Habnronenue pezoHanca.

[IpoBenenue 3kcriepuMeHTa:
HCCIIEI0BAaHUE 3aBUCHMOCTH TIEpHoIa
MaJbIX KoJieOaHUH rpy3a Ha HUTH

OT JJINHBI HUTH U MAacChl Ipy3a;
UCCIIeIOBaHKUE TIEPEMEHHOTO TOKa

B 1IETIM U3 MOCJIEI0BATEILHO
COEMHEHHBIX KOHJIEHCATOPa, KaTyIIKU
U pe3ucTopa.

OrnieHka aOCOTIOTHBIX M OTHOCHUTEIbHBIX
MOTPEUTHOCTEN M3MEpPEHUN (PU3NYECKUX
BEJIUYUH.

OOBsicHeHHE TPUHITUTIOB JICHCTBUS

U yCIIOBUI 0€3011aCHOTO MPUMEHEHUS
AJIEKTPUUECKOTO 3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKa, JIMHHIMA
AeKTponepeiay.

Pemenue pacyeTHbIX 3a1a4 C SIBHO
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MOo1IHOCTh IEPEMEHHOTO TOKA.
AMIUINTYJHOE U IEUCTBYIOIIIEE

3HAYCHUC CUJIBI TOKA W HAIIPAKCHHA.

Tpancdopmatop. [IpousBoacTro,
nepeaaya v noTpediieHue
AJIEKTPUYECKON DHEPIUU.
DKOJIOTUYECKUE PUCKU

IIPU [IPOU3BOJICTBE 3JIEKTPOIHEPTUH.

Kynerypa ucnonbzoBanus
3JIEKTPOSHEPTUM B MOBCEHEBHOMN
YKH3HU.

TexHuueckne ycTponcTna

U MPAKTUYECKOE NPUMEHEHUE:
3JIEKTPUYECKUN 3BOHOK, TEHEPATOP
MMEPEMECHHOI'O TOKA, JIMHUHN
3JIEKTpoIepenayd

3aIaHHOMN (PU3UYECKON MOJICITBIO

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 popMyI1, OTTUCHIBAIOIINX
MEXaHUYECKUE U AJIEKTPOMArHUTHEIC
KojeOaHus.

Ommcanne MeXaHHIECKUX

Y JIEKTPOMArHUTHBIX KOJieOaHUH

C UCIOJIb30BaHUEM (HU3UIECKHUX
BEJIMYUH: TIEPUOJT U 4aCTOTa
KoJebaHui, aMIuIuTyaa u ¢daza
KoJieOaHu, 3aps1 M CUjla TOKa

B FApMOHHYECKHUX AJIEKTPOMArHUTHBIX
KoJIeOaHUAX.

Penrenne xauecTBEHHBIX 3a1a4

C OIIOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIIIHE
MEXaHUYECKUE U DJICKTPOMArHUTHBIC
KoseOanus.

Pabora B rpynmax npwu ImiaHApOBaHUH,
NPOBEACHUH U UHTEPIPETALUN
pe3yJIbTaTOB ONBITOB, M AHATU3E
JIOTIOJTHUTEIbHBIX UCTOYHHKOB
nH(bOpMALIUKU 110 TEME

2.2

Mexaanueckue
Y 3JIEKTPOMArHUTHBIC
BOJTHBI

MexaHuueckre BOJIHBL, YCIOBHS
pacopoctpanenus. [lepuos.
CKopocTh pacnpocTpaHeHust

1 qivHa BoJiHbL [lonepeunsie

N3ydenne oOpazoBanus

1 pacIpOCTPAHCHHUS TOTIEPEIHBIX
Y TIPOJTI0JTHHBIX BOJIH.
Habnronenue oTpaxeHus

53



Y IIPOJOJIbHBIE BOJHBI.
Nurepdepennus u nqudpakius
MEXAHUYECKUX BOJIH.

3Byk. CKOpOCTBh 3ByKa. ' pOMKOCTB
3ByKa. BricoTa ToHa. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBIL.
YcnoBus U3I1y4eHUs
3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
OopHueHTalus BEKTOpoB E, B,

V B DJICKTPOMArHUTHOW BOJIHE.
CBo¥CTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakXeHUE, MPETOMIICHHE,
noJisipu3anus, AUppaKuus,
unrepdepenima. CKOpocTb
3JEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTpPOMAarHUTHBIX BOJIH.
[IpumeHeHre 37IeKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUMIBI pagroOCBA3U

U TeneBueHus. Paguonokanus.
DIIEKTPOMArHUTHOE 3arpsi3HEHHE
OKPY>KaroIIEeH CpebI.

TexHuueckue ycTpoucTBa

Y IPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yAbTPAa3BYKOBAs IUArHOCTHKA

B TEXHUKE U MEJIULIMHE, paaap,

U TIpeJIOMJICHUs, UHTepdepeHITun

U TU(ppakuy MeXaHUIECKUX BOJIH.
Halntonenue cBsi3u rpOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMIUIUTY0M

1 4acTOTOM KoJieOaHMii, 3BYKOBOTO
pe3oHaHca.

UccnenoBanue cBOUCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE,
peoMIICHHE, TIOJISipU3aIus,
nudpakiys, HHTepPepeHIUs.
N3ydenue ycioBHil U3y4deHUs
3JEKTPOMArHUTHBIX BOJIH, B3AUMHOM
opueHTanuu BeKTOpoB E, B, v

B 3JICKTPOMArHUTHOM BOJIHE.
N3yyeHnue npumeHenus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBsiCHEHUE PUHIIMIIOB JIEUCTBUS

1 yCJI0BUI 0€3011aCHOTO MPUMEHEHHUS
MY3bIKQTbHBIX UHCTPYMEHTOB,
YIBTPa3ByKOBOU JUArHOCTUKHU

B TEXHUKE W MEJULIMHE, pajapa,
paauoONpUEMHHKA, TEIEBU30PA,
anTeHHbl, Tenedona, CBU-neun.
Pelienne pacyeTHbIX M KaueCTBEHHbIX
3a/1a4 C OMOPOM Ha N3YUEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOIINE
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pPaIuOTIPUEMHHK, TEICBU30D,
anTeHHa, tenedgon, CBU-meup

pacripocTpaHeHUE MEXaHHYECKUX
Y DJIGKTPOMArHUTHBIX BOJTH.
Hcnonb30Banue WHPOPMAITMOHHBIX
TEXHOJIOTUM JIJIS TIOKMCKa,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUH

Y TIpEICTaBJICHNsT WHGOPMAIHH

NP MTOJATOTOBKE COOOIICHHIA

00 UCTIOJIb30BAHUH JIEKTPOMArHUTHBIX
BOJTH B TCXHUKE.

VYyactue B IMCKyCCUU

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUH
OKpYKaroIei Cpebl.

PaboTa B rpymnmax rnpu riiaHUpOBaHUH,
MPOBEICHUN W UHTEPIIPETALNU
pe3yJIbTAaTOB OIBITOB U aHAJIU3E
JOTIOJTHUTEIbHBIX UCTOYHHKOB
uHGOPMAIIUH 110 TEME

2.3

OnTtuka

10

['eomeTpuyeckast onruka.
[IpsimonuHEHOE pacpoCTpaHEHUE
CBETa B OJHOPOIHOM cpene. Jlyu
cBeTa. ToYeUHbI UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHbI
oTpakeHus ceera. [loctpoenue
M300paKEHUI B IJIOCKOM 3€pKaie.
[Ipenomiienue cBera. 3aKOHbI
MpeIOMIJICHHSI cBeTa. AOCOIOTHBIN
nokaszarenp npenomienus. [lomHoe

N3yyeHue siBII€HUS MTOJIHOIO
BHYTPEHHETO OTPaXCHMs, €TO0
IIPUMEHEHUS B CBETOBO/JIE.

N3yyeHnue moaenen MUKpOCKOIIa,
TEJIECKOTIA.

[Tonyyenue ciekTpa ¢ TOMOIIBIO
HpU3MbI U TU(GPAKIIMOHHON PEIIETKH.
W3mepenue nokasarens npenomMiIeHus
CTCKIIA.

HccnenoBanue cBOMCTB M300pakeHU
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BHYTPEHHEE OTpaKECHUE.
[IpenenbHpIi yroa noJaHoro
BHYTPEHHETO OTPAKEHUSI.
Hucniepcus cBeta. CII0KHBIA COCTaB
oenoro ceta. L[Ber.

Cobuparoniue 1 paccenBaroIne
nuH3bl. ToHKas nuH3a. DOKyCHOE
pacCTOSHUE U ONTHYECKAs CHJIa
TOHKOM JIMH3bL. [locTpoeHue
M300pakeHnt B COOUPaIOIIUX

U paccenBaoInX JnH3ax. Popmyna
TOHKOM JIMH3bI. Y BEJIINYCHHUE,
JaBaeMoe€ JIMH301M.

[Ipenens npumMeHnMOoCTH
FEOMETPUYECKON ONTHUKH.
BonnoBas onruka. MaTepdepentms
cBera. KorepeHTHble MICTOUHUKHU.
VcnoBusa HaOIr0AEHUS

MaKCUMyMOB 1 MUHUMYMOB

B UHTEP(EPEHITMOHHONW KapTHUHE

OT JIBYX CUH(a3HbIX KOT€PEHTHBIX
HMCTOYHHUKOB.

HMudpaxkius ceera. J{udpaknuorHas
perieTka. YciaoBue HaOIIOICHUS
IJIaBHBIX MaKCUMYMOB TIPH MaJCHUH
MOHOXPOMaTHYECKOTO CBETA

Ha TUPPAKIUOHHYIO PEIIETKY.

B JIMH3aX.
OOBsicHEHNE TPUHITUTIOB JICHCTBUS

1 yCJIOBUI 0€301IaCHOT0 MPUMEHEHUS
OYKOB, JIyTibl, (poTOaNmapara,
MIPOEKIIMOHHOTO ammapara,
MHKPOCKOTIa, TEIECKOIa, BOJTOKOHHOMN
ONTHKH, TU(HPAKIIMOHHON PEIIETKH,
MoJIsIpouia.

Pemenue pacdyeTHBIX 337124 C SIBHO
3aIaHHOM (PH3UYECKON MOJIEINIBIO

C UCTOJb30BaHUEM OCHOBHBIX
3aKOHOB U (hOPMYJI TEOMETPHUUECKOM
ONTHKHU.

[TocTpoenue u onvcanue n300paxeHus,
CO3/1aBa€MOT0 IIOCKUM 3EPKaIOM,
TOHKOU JIMH30M.

Paccmotpenue npenenos
MIPUMEHUMOCTH T€OMETPUUYECKON
OTTHKH.

Pacnio3naBanuie pu3anueckux siBICHUN
B OIBITAX M OKPY’KAIOIICH KU3HU:
MPSIMOJIMHEWHOE PaCIpPOCTPAHEHUE
CBETa, OTpaXEHHE, NPETOMIICHHUE,
naTepdepeHnus, 1udpaxius

U MOJIIpU3alMsl CBETa, TUCIIEPCHS
CBeTa.
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[Tonspuzauus ceera.

TexHu4ueckue ycTpoucTaa

U IPAKTUYECKOE MPUMEHEHHUE:
OYKH, Jyma, poToanmapar,
MPOEKIIMOHHBIN ammapar,
MHKPOCKOTI, TEIECKOI, BOJTOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEIIeTKa,
MOJISIPOUS

N3ydenue ycrnoBuil HaOIIOeHUS
MaKCHMYMOB 1 MUHUMYMOB

B MHTEp(EPEHIIMOHHON KapTHHE
OT JIByX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

YcnoBue HaOIIOICHUS TJIaBHBIX
MaKCHUMYMOB TP NaJCHUH
MOHOXPOMaTHYECKOTO CBETA

Ha TU(PaKIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUN

C UCTIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PACTIPOCTPAHCHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TIPEIOMJIEHHUS CBETA.
Omnmcanre ONTHYECKUX SIBIICHHM

C HUCMOJb30BaHUEM (PU3UUECKUX
BENIMYMH: (POKYCHOE pacCTOSHUE

1 OTNITUYECKas CHJIa JIMH3bI

Hroro no pazneny

Pasznen 3. OcHOBBI cienMaJILH

oii Teopuu oTHOCHTEJbHOCTH (nanee — CTO)

3.1

OCHOBBI ClIEAAITEHOU
TEOpHUHU
OTHOCHUTEIBHOCTHA

4

['panuipl MpUMEHUMOCTH
KJIaCCUYECKOM MEXAHUKHU.
[TocTynarel cieMAILHON TEOPUHU
OTHOCHUTEJILHOCTU: MHBAPUAHTHOCTH
MOJYJs CKOPOCTH CBETA B BAKYYME,
MPUHIUIT OTHOCUTEIBHOCTH
DUHIITEHA.

Pemenue kauecTBEHHBIX 3ajia4

C OMIOPOM HA U3YUYEHHBIC MTOCTYJIAThI
CTO.

HcnonpzoBanre HHGOPMAIMOHHBIX
TEXHOJIOTUM JIJIS TIOMCKA,
CTPYKTYPHUPOBAHUS, HHTEPITPETALIMN
U TIpeJicTaBlieHus nHpopMaImu
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OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHH U COKPAILEHUE JIJIUHBI.
DHeprusi U UMITYJIbC
PEIATUBUCTCKOM YaCTHUIIBL.
CBsi3b Macchl C SHEPTHUEH

Y UMITYyJIbCOM PEJISITUBUCTCKOM
YacTHULbl. DHEPTUS NOKOS

IPY TTOATOTOBKE COOOIIICHUI
O TPAHMIIAX TPUMEHUMOCTH

KJIACCUYECKON MEXAHUKUA U OCHOBAX
CTO

Hroro no pazneny

Pa3nen 4. KBanroBasi puzuka

4.1

DJeMEHThI KBAHTOBOU
OIITUKH

®ortonbl. Popmyina [1nanka cBsa3u
sHeprun (HOTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbororddexra. OnbITHI

A.T'. CrosieroBa. 3aKOHbI
dbororddexra. YpaBHeHUE
OiiHmTeHa 11 poTodrddexra.
«Kpacnas rpanuma» dportorddexra.
JlaBnenue cBetra. ONBITHI

I1.H. JleGenena.

XUMHUYECKOE IEHUCTBUE CBETA.
TexHn4YeCcKne yCTpOoncTBa

Y TIPAKTUYECKOE MPUMEHEHHUE:
dboTornemeHT, GOTOAATUHK,
coJTHEYHasi ObaTapesi, CBETOIMO/T

Hab6mronenne hororddexra

Ha YCTaHOBKE C IMHKOBOW TJIACTUHOM.
WccnenoBanne 3aKOHOB BHEITHETO
doTorddexra.

OOBsicHeHHE OCHOBHBIX MTPUHITUIIOB
JNEUCTBUA TEXHUYECKUX YCTPOWCTB,
TakKuX Kak: (poTodsemMeHT, GOTOIaTUUK,
COJIHEUHasi OaTtapesi, CBETOHO/I;

U YCIIOBUHM X 6€30MacHOro
MIPUMEHEHUS B MPAKTUYECKOU KU3HU.
Pemenue pacueTHbIX 33724 C SIBHO
3aIaHHOM (PM3UUECKON MOJIEINBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAHTOBOM ONTHUKH.
Pemenne kauecTBEHHBIX 3a]1a4

C OTIOPOY HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU KBAHTOBOM ONTHKHU.
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Pacno3naBanve (Gu3NYECKUX SBIICHUN
B YUEOHBIX OTBITAX:
doTornekTpudeckuii 3gheKT, CBETOBOEC
JIaBJICHHUE.

Omnucanne n3y4eHHBIX KBAHTOBBIX
SIBJICHUN W MPOLECCOB

C MCITOJIb30BaHUEM (DU3NICCKUX
BEJIMYHH: CKOPOCTH DJIEKTPOMAarHUTHBIX
BOJTH, JIJTUHA BOJIHBI M YaCTOTa CBETA,
SHEPTUS U UMITYJIbC (POTOHA

4.2

Crpoenue atoma

Monenbs aroma ToMcoHa. OnbITEI
Pezepdopnaa nmo paccesinuto
o-gyactul. [lmanerapnas Moenb
aroma. [loctynarsl bopa.
N3nydenue u nornoiieHne GOTOHOB
IIpY [IEpEX0e aTomMa ¢ OJHOIO
YPOBHs DHEPIUU Ha IPYTOou. Bubl
criekTpoB. CHEKTp YpOBHEW SHEPTUU
aToMa BOAOpOAa.

BosHoBbIe cBOMCTBA yacTull. BoJIHBI
ne bpounsa. KopnyckynsipHo-
BOJIHOBOW JyalIU3M.

CHOHTAaHHOE ¥ BBIHYKJIEHHOE
W3JIy4YEHHUE.

TexHuueckue ycTpoucTBa

Y IPAKTUYECKOE MPUMEHEHUE:
CIIEKTpaJbHbIM aHAIU3

N3ydenne monenu onbita Pesepdopaa.
IIpoBenenue skcepuMenTa

10 HAOJIIOICHUIO JIMHEMYaTOro CIEKTpa.
OueHka aOCONIOTHBIX U OTHOCUTENbHBIX
MOTPEUIHOCTEH U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3yuenune monenu aroma: TomcoHa,
IUIAHETAPHOW MOJEIIN aTOMa, MOJENIH
aroma bopa.

N3yueHue criekTpa ypoBHEN SHEPTUn
atoma Bogopoaa. OObsiCHeHHE
IPUHIUIIOB IEUCTBUSA U YCIOBUI
0€30MacHOr0 MPUMEHEHUs
CHEKTPOCKOIA, Jiazepa, KBAHTOBOIO
KOMIIbIOTEPA.

Pemienne kauecTBEHHBIX 3aja4y

C OIIOPOU HA U3YUYEHHBIC 3aKOHBI,
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(cnekTpockon), jgazep, KBAaHTOBBIN
KOMIIBIOTEP

3aKOHOMEPHOCTU U (PU3UYECKHE
ABieHus 1Mo Teme «CTpoeHue aromay.
Pacnio3naBanue (pu3nMUecKux SBICHUN
B YUEOHBIX OIBITAaX: BOSHUKHOBEHUE
JVHENYaTOro CIeKTpa U3Iy4eHHUs .
AHanu3 KBaHTOBBIX MPOLIECCOB

U ABJIEHU C UCIIOJIb30BAaHUEM
nocrynaros bopa

4.3

ATOMHOE S7IpO

DKCHEpUMEHTBI, 10Ka3bIBAIOLINE
CJIO’KHOCTb CTPOEHUS sIApa.
OTKpbITHE PAAUOAKTUBHOCTH.
OmnpiTel Pezepdopna

IO OIPEIETIEHUI0 COCTaBa
PaJAMOAKTUBHOTO M3JTy4EHUSI.
CaoiicTBa anbda-, 6eta-,
raMma-usnydyeHus. BiusHue
PaIMOAKTUBHOCTU Ha KUBBIC
OpTaHU3MBbI.

OTKpBITHE IPOTOHA U HEUTPOHA.
Hyxknonnast monens siapa
I'eiizenOepra-lBaneHko.

3apsan siapa. MaccoBoe yucio siapa.
N3oTomsl.

Aunba-pacnaa. IneKTpOHHBIN
Y TO3UTPOHHBIN OeTa-pacra.
I'amMma-u3nydyenue. 3akoH
PaJMOAaKTUBHOTO pacmaja.

N3yyeHne 3KCepuMeHTOB,
JIOKA3bIBAOIINX CII0KHOCTh CTPOECHUS
aTOMHOTO siJIpa.

HccnenoBanre TpeKOB YaCTHII

(0 roToBBIM PoTOrpadusim).
N3yueHune anepHbIX CUl, AAEPHBIX
peaKuuii CUHTE3a W pacnaja,
TEPMOSIAEPHOTO CUHTE3A.

N3ydenune HyKJIIOHHOM MOJENU sapa
I'eitzenOepra-lBaneHko.

OObsicHeHHEe yCcTpoiicTBa

Y IPUMEHEHUS JO3UMETPa, KaMmephl
BunibcoHa, simepHOTo peakropa,
aTOMHOM OOMOBI.

Pemrenue 3anau ¢ onopou

Ha IIOJIyYEHHBIC 3HAHMSI, B T.4. O 3apsie
Y MacCOBOM YHCJIE Spa.
Pacno3naBanvie Qpu3nvecKkux sBICHUN
B YUEOHBIX OTIBITAX U B OKPY’KAIOIICH

60



DHeprusi CBSI3U HyKJIOHOB B sIApE.
SnepHblie CUIBL

JledbexT Macchl sapa.

SAnepubie peakuuu. Jlenenue

Y CUHTE3 SIEP.

Anepnsiii peaktop. TepmosaepHbIi
cunre3. [IpobiiemMbl U nepcrneKTUBbI
SJEPHOU SHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTBhI 5IEPHOM
DHEPIEeTUKHU.

DneMmeHTapHble 4acTulbl. OTKpBITHE
MO3UTPOHA.

MeTtonpl HaOTIOICHUS

Y PETUCTPALN 3JIEMEHTAPHBIX
YaCTHII.

DOyHIaMEHTAILHBIC
B3anuMoOJIeHcTBUA. EMUHCTBO
(bu3HUecKO KapTUHBI MUPA.
TexHuuyeckne ycTpoicTa

Y IPAKTUYECKOE MPUMEHEHUE:
IO3UMETpP, Kamepa BunbcoHa,
SIEPHBIN peakTop, arToMHas Oomba

YKU3HU: €CTECTBEHHAs U MCKYCCTBEHHAs
PaIHOAKTUBHOCTb.

Onuncanne KBaHTOBBIX SIBIICHUI

Y IIPOLIECCOB C UCIIOJIb30BAHUEM
bu3MYeCKUX BEIMYUH: TIEPHUOT
MOJIypacmaja, YHEpTus CBA3U aTOMHBIX
sep, 1edeKT Macchl spa.

AHanu3 MpoIeccoB U SIBJICHUN

C UCIIOJIb30BAHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsaa, 3aKOH
COXPaHEHUSI MACCOBOTO YHCIA,
nocryJiatel bopa, 3aKoH
PaaIHOaKTUBHOIO pacnaja.

VYyactre B paboTe KpyTiioro cToJia
«DyHIaMEHTAJIbHBIE B3aUMOJECHUCTBUS.

EnunctBo pusnyeckoif KapTUHBI MUPAY.

Hcnonib30Banue HHPOPMAIMOHHBIX
TEXHOJIOTHI /ISl TIOUCKA,
CTPYKTYPHUPOBaHHS, HHTEPIPETAIINN
Y TIPEJICTABIICHUST WHPOPMAIHH

MIpHY TTOJATOTOBKE COOOIICHHMIA

0 MPUMEHEHUHN 3aKOHOB KBaHTOBOM
(U3MKH B TEXHUKE U TEXHOJIOTHSX,
AKOJIOTMYECKHMX acCIeKTaX SACPHOM
SHEPTETUKU

Hroro no pazneny

15
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Pa3jen 5. JjieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

5.1

DJIeMEHTHI
aCTPOHOMUH
U acTpOPU3UKH

7

Otanbl pa3BUTUSL ACTPOHOMMUMU.
[TpuknagHOE MU MUPOBO33PEHUECKOE
3HaUYCHHE ACTPOHOMMUH.

Bun 3Be3nnoro neba. Co3pe3aus,
SIPKHUE 3BE3/1bI, TUIAHETHI, UX
BUJIMMOE JIBHKCHUE.

ConHeyHas cucTema.

Counnite. CostHeYHasT aKTUBHOCTD.
Nctounuk sHeprun CoJiHIa U 3BE3].
3Be3J1bI, X OCHOBHBIE
XapakTepucTuku. J(uarpamma
«CHEKTPATIBHBIA KITACC —
CBETHUMOCTBY. 3B€3/IbI ITITaBHOM
IOCJIEI0BaTENbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY JJIS1 3BE3]I
IJ1aBHOM IOCIE€O0BATEIILHOCTH.
BryTpeHHee cTtpoeHue 3Be3.
CoBpeMeHHbIE TTPEACTaBICHUS

0 MPOUCXOKJICHUU U SBOJIOLIAN
ConHia 1 3Be3/. DTamnbl KU3HU
3BE3.

Mineunsiii [TyTh — Hamra ["anakTuka.
ITonoxenue u nBmwxeHne CoJiHIIA

B I'anakTuke. Tunel rajgakTuk.
PanunoranakTuky M KBazaphl.
UepHbie ABIPHI B siApax ralakTHK.

IToaroroBka cooOIieHHI 00 dTamax
pa3BUTHUSL aCTPOHOMUH, O IPUKITIATTHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
aACTPOHOMHH, O METOJIaX MOJYyUYEHHUS
Hay4YHBIX aCTPOHOMHMYECKUX 3HAHUH,
OTKPBITUAX B COBPEMEHHOM
ACTPOHOMMUHU.

N3yuenue coBpeMeHHBIX
MPEICTABICHUIN O MPOUCXOKICHUN

u »Bosrorn CoJTHIA U 3BE3.
N3yyenne TUMOB rajakTuk,
paauoTaTaKTUK U KBA3apOB.
N3ydenne nBmxeHMs] HEOECHBIX TEII,
SBOJIIOLMHU 3Be3]1 U BceneHHOM,
MIPOLECCOB, MPOUCXOISIIIIUX B 3BE3/1aX,
B 3BE€3JHBIX CHCTEMaX,

B MEKTAIAKTUYECKOU CpETIE,
MacIITabHOM CTPYKTYyphl BeeneHHoi.
OObsicHenue pacimvpenus: Beenennoi
Ha OCHOBE 3aKoHa Xabo0ua.
[ToaroroBka Kk 00CYXICHUIO
HEPEIICHHBIX TPOoOJIeM aCTPOHOMUH.
[IpoBenenne HaOIrOICHUH
HEBOOPY’KEHHBIM TJIa30M

C UCTIOJIb30BaHUEM KOMITBIOTEPHBIX
NPUIOKEHUN JIJTsl OTIpeIeNCHUs
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Bcenennas. Paciupenue
Bcenennoii. 3akon Xab06ia.
Paz6eranue ranmaktuk. Teopus
bonwmioro B3psiBa. PennkroBoe
U3ITy4YEHHE.

MacmirabHasi CTpyKTypa
Bcenennoii. Meraranakruka.
Hepemennsie npobiembl
aCTPOHOMHUH

II0JIO’KEHHSI HEOESCHBIX 0OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3niusi CeBepHOTro MoayIapus

U SIPKHUE 3BE3/bI.

[IpoBenenne HaOIIOEHUI B TEJIECKOIT
Jlynsl, maner, Miteunoro IlyTu.
VYyacTue B IUCKYyCCHUU O HEPEIIEHHBIX
npoOiemMax acCTpOHOMHHU

Hroro no pazuneny 7
Paznen 6. O0001maroiee noBTropeHue
6.1 | O6obmaromee 4
MMOBTOPEHHE

O000I1IeHE U cCUCTEMATH3ALISI
coAep KaHus pa3lesoB Kypca
«Mexanuka», «MonekyisipHas
(bu3KKa ¥ TEPMOJIUHAMUKAY,
«DnexkTpoauHamuka», «Konebanus
U BOJIHBD, «OCHOBHI CHeIUATBLHON
TEOPUU OTHOCUTEIILHOCTIY,
«KBanroBast pusuka», «I1€MEHTbI
aCTPOHOMHHU U acTPODUUKIY.
Ponb ¢pusuku u actpoHOMUH

B DKOHOMHUYECKOMH,
TEXHOJIOTUYECKOM, COLIMAIbHOM

Y OTUYECKOU cdepax AesITeNbHOCTH
YeJIoBeKa, POJib U MECTO (DU3UKHU

Y aCTPOHOMHH B COBPEMEHHOU
HAay4YHOU KapTHHE MUpa, 3HAUCHUE

VYyactue B IUCKYyCCHUU O POJIU GU3UKH
1 aCTPOHOMHMH B Pa3IUYHBIX chepax
JIESITEILHOCTH YEeJIOBEKA.
IToxroroBka cooOIIEHUI O MECTe
bu3nuecKol KapTUHBI MUpPA B PAIY
COBPEMEHHBIX IPEACTaBICHUNA

0 TIPUpPO/IE.

BrimonHenre y4eOHBIX 3a1aHUM,
JIEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MOHATHH, (PU3NIESCKIX
BEJIMUMH U 3aKOHOB Kypca (PU3UKu
10—11 xmaccos
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OMMCATEIbHOM,
CUCTEMATHU3UPYIOLLIEH,
0OBSICHUTENHHOM

U IPOTHOCTUYECKON (PYyHKIUI
dusnueckoit Teopum,

poJib GU3HUYECKOU TEOPUHU

B (OpPMHUPOBAHNY TIPEICTABICHUAN
0 (hu3nueckor KapTUHE MHPA,
MeCTO (PU3NUECKON KapTHUHBI MUPa
B 0011IEM pAIY

COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJICTABICHUI O NPUPOJE

Hroro no pazneny 4
PesepBHOE BpeMs
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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NOYPOYHOE IINTAHUPOBAHUE
10 KJJACC

Ne
n/n

Tema ypoka

KoandecTBo 4acoB

Kontpoabhbie

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3YYCHUS

JJIEKTPOHHBIE HU(PPOBLIE
o0pa3oBaTe/bHbIE Pecypchl

®du3zrka — HayKa 0 IpUpPOJIE.
Hayunsble MeTO1bI TO3HAHUSA
OKPY’KaIOIIET0 Mupa

https://m.edsoo.ru/YXGQSPMIP

Ponb 1 MecTo pusmku B
(GbopMUPOBaHNYU COBPEMEHHOMN
Hay4YHOW KapTUHBI MUDPa, B
MPAKTUYECKON JeATEIbHOCTH
JoJIen

https://m.edsoo.ru/SHSXWFFVO

MexaHn4eckoe TBHKECHHE.
OTHOCUTENBEHOCTD
MEXaHUYECKOTO JIBUKCHUSI.
[Tepememenue, CKOpOCTb,
YCKOpEHHUE

https://m.edsoo.ru/RSOAQOVSZX

PaBHOMEpPHOE NPAMOIMHENHOE
JBHKCHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
IPSIMOJIMHEWHOE IBHIKEHHE

https://m.edsoo.ru/MDIDKJOUB

CBobOoaHOe najieHue. Y CKOpeHue
CBOOOJIHOTO MAJCHUS

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHeliHOe 1BUKEHHUE.
JIBr>KeHre MaTepuaIbHOW TOUKHU
110 OKPY>KHOCTH

https://m.edsoo.ru/TFLI2C4DN

[IpyHIMI OTHOCHUTENIBHOCTH
INanunes. MnepumanbHbie
cucremsl orcyera. IlepBblil 3aK0H
Herorona

https://m.edsoo.ru/J6QY7N3IWN
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Macca Tena. Cuna. [IpuHuun
cyneprosuuuu cui. Bropoi
3akoH HproTona misa
MAaTEPUAIBHON TOUKHU

https://m.edsoo.ru/BVINWTAQH

10

Tpetnii 3akon HeroToHa 11
MaTe‘pI/IaHBHBIX TOYCK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMHPHOTO TATOTECHHUSL.
Cuna tspxectu. Ilepas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec teina

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdunuent
TPCHMUA. Cuna CONIPOTHUBJICHUA
IIPH JBIKEHUU TeJla B KHUIKOCTH
WJIN Ta3e

https://m.edsoo.ru/UZBUPCM5SM

14

[locrynarensHoe u
BpalllaTEIbHOE JIBUYKEHUE
abCoJIIOTHO TBEPIOTO Tea.
MowmenT cunsl. [Inedo cuibl.
VYcnoBus paBHOBECHUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NmMnynbc MatepuaabHOW TOYKH,
CUCTCMbI MaTCPpHUAJIbHBIX TOUCK.
NMnynbc cunbl. 3aKoH
COXpPaHCHUA UMITYJIbCA.
PeakTuBHOE JIBUKEHHE

https://m.edsoo.ru/MSJQTKNWC

16

PaboTa 1 MOIIHOCTE CHUJIBI.
Kunerndeckas sneprus
MatepuaibHOl Touku. Teopema
00 U3MEHEHNH KHHETHIYECKON
SHEPTHH

https://m.edsoo.ru/J1V59L28B

17

[TorenuunanbHas s3HEPTUSL.
[loTeHnmanbHas SJHEPIUs YIIPYTO

https://m.edsoo.ru/RNEXJW4KF
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ne(pOpMHUPOBAHHOM MPY>KUHBL
[lorennmanbHas YHEPrUs TeNa
BOJIM3M TTOBEPXHOCTH 3eMJIH

18

IloTenuuanbpHbie U
HEMOTCHIINAIbHBIC CHITBL. CBS3b
pabOThI HEMTOTEHITUATBHBIX CHJI C
M3MEHECHHEM MEXaHHIECKOM
SHEPIUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUSI MEXaHUYECKOI
SHEPTUH

https://m.edsoo.ru/DA3QVTOXQ

19

JlabopaTopHas paboTta
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHHUYECKOW YHEPTUH Tela Ha
npUMepe pacTsHKEHUs
PE3MHOBOTO JKIyTay

https://m.edsoo.ru/W1R4R88UG

20

KonTpomabHnas pabora no reme
«Kunemaruka. JluHamuxa.
3aKOHBI COXpPaHEHHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIC TTOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKON

TCOPHMU. BpOYHOBCKoe JABHKCHHUC.

Juddy3us

https://m.edsoo.ru/OEY9VYU2B

22

XapakTtep JIBUKEHHS U
B3aUMOJCUCTBUS YaCTUII
BelecTsa. Mozenu CTpoeHus
ra3oB, JKUAKOCTEH M TBEPABIX TEII

https://m.edsoo.ru/AUV2ZDR3X

23

Macca mosekyn. KonndectBo
BemrecTBa. IlocTossHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TerutoBoe paBHOBECHE.
TemnepaTypa u e€ U3MepeHHe.

https://m.edsoo.ru/ WPNY6QASRZ

67


https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
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[lIxana remneparyp Lleabcus

25

WNneanpubni ras B MKT.
OcHoBHOe ypaBHeHHe MKT

https://m.edsoo.ru/UKJFVSBZO

26

AbcomnoTHas TeMIepaTypa Kak
Mepa CpeIHEH KHHETUYECKON
SHEPIUU JABMKEHUS MOJIEKYII.
VYpaBHenue MeHieneena-
Knanerpona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanpToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlabopaTopHas paboTta
«HccnenoBanme 3aBUCUMOCTH
MEX]ly apaMeTpamMi COCTOSHUS
Pa3pEeKEHHOTO ra3a»

https://m.edso00.ru/35DBLKT96

29

H3onpouecchl B U1€albHOM rase
U UX Tpaduueckoe
IPEJACTABICHHUE

https://m.edsoo.ru/OZJ3KZNJ5

30

BuyTtpenHss sneprus
TEPMOJUHAMUYECKONU CUCTEMBI U
Croco0bl €€ U3MEHEHHS.
KonmuecTBo TemnoTs! u padora.
BayTpeHnHss sHeprus
0JIHOATOMHOTI'0 UJ€AJIbHOTO rasa

https://m.eds0o0.ru/9JQITVXIS

31

Bupl Terionepenaun

https://m.edsoo.ru/36JJI20W9

32

VYeapHas TEMIIOEMKOCTD
BeniecTBa. KojgnuecTBo TEIMIOTEI
MIpU TEIIonepeaaye.
AnmabaTHBIA MpoIece

https://m.edsoo.ru/5SK3Y4HS86L

33

[lepBblil 3aKOH TEPMOJIUHAMUKHI
" Cro MpuMCHCHUC K
U30Ipoleccam

https://m.edsoo.ru/2HO6R3GAS

34

HeoOpaTuMOCTh MPOIIECCOB B

https://m.edsoo.ru/S8SLWDFTS8
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npupone. Bropoii 3akoH
TEPMOJAMHAMUKHU

35

ITpunanun peiicteus n KIT{
TEMJIOBOM MaIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

IHuxi Kaprao u ero KI1J1

https://m.edsoo.ru/4XPSAOVIM

37

DKOJIOTUYECKUE MPOOIEMBI
TETIOOHEPTETUKH

https://m.edsoo.ru/P07ZMYMSI

38

O06o01maronmii ypox
«MonekynsapHas pu3uka.
OCHOBBI TCPMOJUHAMUKU )

https://m.edsoo.ru/9EKZ0DDWP

39

KonTponsHas pabora mo teme
«MonekynsapHas pu3uka.
OCHOBBI TEPMOJIUHAMUKHU

https://m.edsoo.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KoHeHcalus. Mcnapenue u
KHUIICHUC

https://m.edsoo.ru/X480Q078EE

41

AOCOIIOTHAS ¥ OTHOCUTEIbHAS
BJIQYKHOCTh BO3/yXa.
Hacsbienssiil nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe teno. Kpucramnmueckue
u amop(dHbIe Tena. AHU30TPOTIHS
CBOMCTB KpHUCTaILIOB. JKuakue
kpucrasibl. CoBpeMEHHbIE
MaTepHaJIbl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBrnenne U KpucTaIn3aus.
VY enpHas TEIIOTa IUIABICHUS.
CyOaumarnust

https://m.edsoo.ru/OX117G6MR

44

YpaBHeHI/Ie TEIJIOBOro Oalanca

https://m.edsoo.ru/OIUXGN2I1

45

DJIeKTpU3aIus TeJl.
DnekTpuueckuit 3apsa. [IBa Buna
IIEKTPUUYCCKUX 3aPsI0B

https://m.edsoo.ru/QJ2S7TWSBM

46

HDOBOI[HI/IKI/I, JAUSJICKTPUKH U

https://m.edsoo.ru/F3YVPQUYH
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MOJIYTIPOBOJIHUKHU. 3aKOH
COXpaHEHMS INEKTPUUYECKOTO
3apsaa

47

B3aumoneiictBue 3apsaaoB. 3aKoH
Kynona. Toueunslii
DIEKTPUUYECKUM 3apsij

https://m.edsoo.ru/5SU3BUOTHH

48

Hanpsk€HHOCTD 57IEKTPUYECKOTO

noss. [IpuHuun cynepno3uiuu
JJIEKTPUUYECKHUX TOJIeH. JInHUM
HAPsKEHHOCTH

https://m.edsoo.ru/9IKAWD2V6

49

Pa6ota cun
3JICKTPOCTATHYECKOTO TIOJIS.
Ilorenuuan. Pa3Hocts
ITOTEHIIHAJIOB

https://m.edsoo.ru/VOPDY9ASLF

50

[IpoBOHUKY U IUAIIEKTPUKH B
3JEKTPOCTATUYECKOM IIOJIE.
Juanexktpuyeckas
IIPOHUIIAEMOCTh

https://m.edsoo.ru/12P2S3127

51

OnekTpoéMKocTh. KonmeHcaTop

https://m.edsoo.ru/BIUPRD52W

52

DNEeKTPOEMKOCTD TIIIOCKOTO
KOHJIEHCaTopa. DHEPrHs
3apsHKEHHOTO KOHJIEHCATOpa

https://m.edsoo.ru/XPUKP82V8

53

JlaGoparopHas pabora
"N3mepeHue 31eKTpOEMKOCTH
KOHeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHnun neucTeus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOMUPOBAJILHOIO aIapara,
CTPYHHOTO MPUHTEPA.
DneKTpocTaTuiecKas 3ammra.
3a3eMJIeHHE ICKTPOIPHOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUYECKUH TOK, YCIOBHUS
€ro CyIIeCTBOBaHUS.

https://m.edsoo.ru/D6Y72A4B7
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TTocTostunbmi Tok. Cuita ToKa.
Hanpsioxkenne. ConpoTuBIeHUE.
3axkon Oma IS y9acTKa e

56

IlocaenoBatenbHOE,
napajuielIbHOEe, CMEIIaHHOE
COCMHEHHNE IPOBOJIHUKOB.
JlaGoparopnas pabota
«3ydyeHune cMemaHHOro
COCIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabora 1 MOLIHOCTE
AJIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa Jy1sl TOJTHOM
(3aMKHYTOMN) AIEKTPUUECKOU
uenu. KopoTkoe 3aMbIKaHKE.
Jlaboparopnas pabora
«M3mepenne DJ1C ucrounmnka
TOKa U €r0 BHYTPEHHETO
COIIPOTHUBIICHUSD

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepsHblii ypok. KonTpoapHas
pabora 1mo Teme
"OnexkTponuHamMuka" /
Bcepoccuiickas mpoBepodHas
paboTta

https://m.edsoo.ru/MFM6EIE5SX

60

OO0o0maroumii ypok
«INEKTpOAMHAMHUKAY /
Bcepoccuiickas nmpoBepouHast
pabota

https://m.edsoo.ru/P86MDY07H

61

DNeKTPOHHAs TPOBOJUMOCTD
TBEPBIX METAILIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
TeMIepaTyphbl.
CBepxXIpoBOAMMOCTh

https://m.edsoo.ru/ WMNNBQL9H
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https://m.edsoo.ru/SLKT3UPUR
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62

DNEeKTpUYECKU TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TYYKOB

https://m.edsoo.ru/4CCYCJI785

63

[TomynpoBoiHUKH, UX
COOCTBEHHAsl U PUMeECHast
npoBoAUMOCTh. CBOMCTBA p—n-
nepexona. IlomynpoBogHukoBbie
IpUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJEKTPUIECKUN TOK B paCTBOPAx
U pacIuiaBax dJIEKTPOIUTOB.
DNEeKTPOTUTHYECKAs
JCCOLMAIIHSL. DIEKTPOJIN3

https://m.eds0o0.ru/QUOQUWVI1

65

DNEeKTPUIECKUM TOK B razax.
CaMOCTOSATCILHBIA U
HECAMOCTOSTEIIbHBIN pa3psi.
Mounnus. [1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuieckue npudopsl u
YCTPOMCTBA U UX MPAKTUYECKOE
npumeHeHue. [IpaBuna TeXHUKU
0e30ImacHOCTHU

https://m.edsoo.ru/KJA02KUP5

67

KonTponsHas pabora mo teme
«DnekTpocTtaruka. [locTostHHBIN
AJIEKTPUYECKU TOK. TOKH B
pa3JIMYHBIX Cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PezepBHblil ypok. O0o0maronmii
ypok 1o TemaMm 10 kiracca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME
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https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIIACC

Ne
n/n

Tema ypoka

KoaundecTBo 4acoB

Bcero

KonTpoabHbIie
padoThI

IIpakTH4yeckue
padoThI

Jara
U3yUYeHUs!

DJIeKTPOHHBIE NN (poBbIE
o0pa3oBaTe/IbHBIE pecypchl

IlocTosTHHEIE MArHUTHI M X
B3auMoJiciicTBe. MarHuTHOE
noje. Bektop MarHuTHOM
WHAYKUHHU. JIMHUY MarHUuTHOM
WHAYKIHHT

https://m.edsoo.ru/4DMOYIIN6

MarauTHOE 1moJie MPOBOJHUKA C
TokoM. OmnbIT IpcTena.
B3anmopelicTBue NpoBOJHUKOB €
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopatopHas pabora
«HI3yyeHrne MarHuTHOTO TOJIsI
KaTYIIKH C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBMEe MarHUTHOTIO IIOJIS Ha
MPOBOJIHUK ¢ TOKOM. Criia
Awmmnepa. JIaboparopHas pabora
«HccnenoBanue nercTBUS
MMOCTOSTHHOTO MarHUTa Ha PaMKy
C TOKOM)

https://m.edsoo.ru/UVHDISEX4

JlelicTBHE MAarHUTHOTO IOJISI HA
JBUKYILYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenua. Pabora
cuJibl JIopeHna

https://m.edsoo.ru/7ABZQGQC9

ONneKTpOMarHuTHasi UHYKIIHSL.
IloTOK BEeKTOpa MarHUTHOU
uaaykuuu. J/1C uHIyKIuu.
3aKOH 3JIEKTPOMarHUTHOU
nHaykumu Papanes

https://m.eds00.ru/VA26C9C3J

73


https://m.edsoo.ru/4DM0YIJN6
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https://m.edsoo.ru/UVHDISEX4
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https://m.edsoo.ru/VA26C9C3J

JlaGoparopnas pabora
«HMccnenoBanue SBICHUS
BHeKTpOMaFHHTHOﬁ WHIOYKOUN

https://m.edsoo.ru/XZS5SMQCBU

NunykTuBHOCTB. fBIEHUE
camonHaykiuu. J1C
CaMOMHAYKLIMH. DHEPrUs
MAarHUTHOTO MOJIsl KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

https://m.edsoo.ru/EOTONSAEA

TexHuyeckue ycTponcTsa U UxX
IIPUMEHEHHNE: TIOCTOSIHHBIE
MAarHUTBI, JIEKTPOMArHUTHI,
3JIEKTPOJABUIATEINb, YCKOPUTEIN
3JIEMEHTApPHBIX YaCTHII,
WHIYKIMOHHAs I1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

Oo6o0mmaronmii ypox
«MarHuTHoe MoJe.
DJIEKTPOMArHUTHAS MHTYKITHSD)

https://m.edsoo.ru/COBO5SBGMC

11

KonTponbHas paborta mo teme
«MarguTtHoe noiJe.
DJIEKTPOMArHUTHAsI MHTYKITUSD)

https://m.edsoo.ru/8X637ELEU

12

CB0OOOIHBIE MEXAHUUECKHE
kosnebanus. ['apmoHnyeckue
KoyieOaHusl. Y paBHEHHE
TapMOHUYECKUX KOJICOaHUH.
[peBpaniieHre YHEPrHH

https://m.edsoo.ru/9Y6GYWEVP

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCHMOCTH
Nepruoia MasbIX KojebaHui
rpy3a Ha HUTH OT JUTUHBI HUTH U
MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbHbIN KOHTYP.
CB0OOOIHBIE AJIEKTPOMATHUTHBIC
Kosie0aHus B UACATbHOM

https://m.edsoo.ru/H6JCO5SBAD
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https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
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KoJie0aTeIbHOM KOHTYPE.
AHanorust Mexmay
MEXaHUYECKUMHU U
AJEKTPOMATrHUTHBIMHU
KOJICOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS YHEPTUU B
HJcaIbHOM K0JIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o 3aTyXaronmx
KosebaHusX. BoiHyX/1eHHbIE
MeXaHUYecKre KojaeOaHus..
Pe3onanc. Beiyx1eHHbBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus

https://m.edsoo.ru/FMBDWPPG4

17

IlepemeHHBIN TOK.
CuHycouanbHbI IEPEMEHHBIN
TOK. MOITHOCTB EPEMEHHOTO
TOKa. AMIUIMTYJHOE U
JICMCTBYIOIIIEE 3HAUECHUE CUJIBI
TOKAa U HaIlPSLDKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdhopmarop. [Ipoussoactso,
nepegayda u norpedieHue
AIEKTPUUECKOM SHEPTUH

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, TCHEPATOPA
IIEPEMEHHOI0 TOKA, JIMHUU
JIEKTpoIepeaay

https://m.edsoo.ru/93Z12W40QQ

20

DKOJIOTUYECKHE PUCKH TIPH
MIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTHH B
MMOBCEIHEBHOM JKHU3HU

https://m.edsoo.ru/3ADUNYKWNO
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https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO

21

MexaHndeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpoCTpaHEeHHS U
JUINHA BOJIHBI. HonepequIe u
IIPOJIOIIbHBIE BOJIHEI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHAa.
TemOp 3ByKa

https://m.edso00.ru/Z827Q6V70

23

DNEeKTPOMArHUTHBIE BOJIHBI, X
cBolcTBa U ckopocTh. [lIkana
3JEKTPOMATrHUTHBIX BOJIH

https://m.edso00.ru/SWB57C06X

24

[TpuHUIMTIBI paAMOCBSI3U U
TeneBuieHus. Pazputue cpencts
cBa3u. Pagmonokamnus

https://m.edsoo.ru/2WQTSLGLV

25

KontponsHas pabora
«Kosebanust 1 BOJTHBD)

https://m.edsoo.ru/ITHURONSOB

26

[IpssmonuneniHoe
pacrpocTpaHeHUE CBEeTa B
OJIHOPOIHOM cpenie. ToueuHbIit
HCTOYHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OtpaxkeHue cBeta. 3aKOHbI
oTpakeHus cera. [loctpoeHune
M300paKEHU B MIIIOCKOM
3epKaje

https://m.edsoo.ru/IMBKQM227

28

IIpenomnenne ceera. Ilonnoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHBIN yTro MOJIHOTO
BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGoparopnas pabora
«M3mepenne nokasarens
MPEJIOMJICHUS CTEKJIA»

https://m.edsoo.ru/JO2EIM1DQ

30

JInnzel [TocTpoenue
n300pakennii B muH3e. Popmyna

https://m.edsoo.ru/W2MMS9KJC
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TOHKOW JIWH3GBL. YBEJINYEHUE
JIMH3EI

31

JlaGoparopnas pabora
«HccreqoBaHnue CBONCTB
M300pKCHUM B JIMH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cera. CrnoxxHbIN
cocras Oenoro cBeta. L[BeT.
JlaGopatopHas pabora
«Habmronenue aucnepcun
CBETa»

https://m.eds0o0.ru/KO9OWVKE11

33

Wutepdepenuus cera.
Hudpakuus ceera.
JudpakuronHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

[lonepedHOCTh CBETOBBIX BOJIH.
[Tonspusauus ceera

https://m.edsoo.ru/Q2118XYOJ

35

Onrtuyeckue mpudopsI U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro MPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['panuibl npuMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[TocTynatel cienuanbHOM
TEOPUU OTHOCUTEIBHOCTH

https://m.edsoo.ru/P8GBIFJ5SN

37

OTHOCHUTEIILHOCTH
OJTHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHH M COKPAIICHUE JJIHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprusi U UMIYJIbC
pPEeNATUBUCTCKON yacTuilbl. CBS3h
MAaCChI C JHEPIHEH U UMITYJIbCOM.
DHeprus NoKos

https://m.edsoo.ru/190Z2Y4BUB

39

KontponsHas padora «OnTuka.
OcHOBBI crielMaIBbHON TEOPUH
OTHOCUTEILHOCTH

https://m.edsoo.ru/L8689JPLI
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40

®otonsl. ®opmyna [Inanka.
DOHeprusi 1 UMNyJIsC POTOHA

https://m.edsoo.ru/ZL6P16L.A0

41

OTKpBITHE U UCCTIEIOBAHNE
dororpdexra. OmbiTer A. T'.
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonsb! poTtorddexra.
YpaBHeHue DUHIITEHHA 114
dorordpderra. «Kpacuas
rpanuna» dororddexra

https://m.edsoo.ru/YLCK770G8

43

JlaBnenue ceta. OmnpiTol [1. H.
JIeOeneBa. XuMuueckoe
JNIEVCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuyeckue ycTponucTsa U
IIPaKTUYECKOE IPUMEHEHUE:!
dboTodIeMEHT, POTOAATUUK,
cojJHeuyHas OaTapesi, CBeTO IO

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3a/1a4 mo teme
«DeMeHThl KBAHTOBOM OIITHUKN)

https://m.edsoo.ru/ZE73A67B1

46

Mopens atoma ToMcoHna. ONBITEI
Pezepdopna mo paccesHuto o-
yactul. [InanerapHas Moaemnn
aToMa

https://m.edsoo.ru/FIC11POHN

47

[Toctynatel bopa

https://m.edsoo.ru/6X7GFHZ9X

48

N3nyvyeHue u noriomeHune
(OTOHOB IpU TIEPEXOe aTOMA C
OJIHOTO YPOBHS DHEPIUU Ha
apyroi. Buapl cnekTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BonaoBbIe cBOMCTBA YaCTHII.
Bosnbl ge bpois.
KopnyckynsipHo-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE M3JIYUCHHE

https://m.edsoo.ru/J710TLFCO
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50

OTKpbITHE PATTOAKTUBHOCTH.
Omnertel Peszepdopra no
OIPEJIETICHUIO COCTaBa
PaAMOaKTUBHOI'O M3JIYYCHUA

https://m.edsoo.ru/TSJFUU3TP

51

CpoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusuaue
PaaOaKTUBHOCTH Ha KUBBIE
OpraHu3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTkpbITHE IPOTOHA U HEUTPOHA.
N3oTombl. Anbda-pacma.
DJEKTPOHHBIN U MO3UTPOHHBIN
OcTa-pacnaz. ['amMMa-u3nydeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBS3M HYKIOHOB B SIpE.
Snepubie peakuuu. SAnepHblii
peakrtop. [IpoGiemsr,
MEePCIEKTUBBI, SKOJIOTUYECKHE
ACIICKTHI SJICPHOIN DHEPIETUKH

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIEC YaCTULIBL.
OtkpbiTHE TO3UTPOHA. MeETO bl
HaOJIOICHUS U PETUCTPALIIHI
AJIEMEHTAPHBIX YacTull. Kpyribrii
ctos «PyHAaMEHTabHbIE
B3aumoneiicreug. EquucTBO
(bU3HYeCKON KapTHHBI MUPAY»

https://m.eds00.ru/SUC62U40A

55

Dtansl pa3BUTUS ACTPOHOMUMU.
[IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUCHHUE
acTpoHoMHU. Buj 3B€31HOTO
Heba. Co3Be3ausi, SpKue 3BE3IbI,
IUTAHETHI, UX BUIMMOE
nerokenue. CojlHeYHas CUCTEMA

https://m.edsoo.ru/5PXS2I9VY

56

Comure. Comaeunas akTHBHOCTb.
Hctounuk s3ueprun ConHa u

https://m.edsoo.ru/1JZR54JA0Q
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3BE3

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTHKH. 3BE3 MBI
[JIABHOM IOCJIEI0BATEIIBHOCTH.
BuyTpennee ctpoenue 3BE3/1.
CoBpeMeHHBbIE NPECTABICHUS O
MIPOUCXOKIACHUU U IBOJIOLINHU
CounHua u 3BE31

https://m.eds00.ru/GGD3W747Z0

58

Muneynsiii [IyTs — Hamma
lNanaktuka. [lonoxenue u

JBHXXCHUC COJ'IHI_Ia B ['anakTuke.

lNanaktuku. Y€pHbIE OBIPHI B
sJIpax FaJIaKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. PaszOeranue
rasiaktuk. Teopus bosbmoro

B3phbIBa. PenukToBoe HU3JIy4YCHHUC.

MeraranakTuka

https://m.edsoo.ru/9ITWRLVWNN

60

Heperennsle mpo0ieMbl
aCTPOHOMUU

https://m.edsoo.ru/LJHNL2MCF

61

KonTponsHas pabora
«DJIEMEHTBI ACTPOHOMHH H
aCTPOPUZHKHY

https://m.edsoo.ru/TXTTCT488

62

OO6o0maronmii ypok. Ponb
(GU3HKU U aCTPOHOMUU B
3KOHOMHUYECKOH,
TEXHOJIOTHUECKOH, COITMaIbHOM
Y 3TUYECKOU cdhepax
JIeSITCIIbHOCTH YSJI0BCKA

https://m.edsoo.ru/ WNJ5SCRXYD

63

O06o6marommii ypok. Ponb u
MeCTO (PM3UKHU M aCTPOHOMHUH B
COBPEMEHHOM Hay4YHOU KapTHUHE
Mupa

https://m.edsoo.ru/2PFPB28UF

64

O06ob6maronwmii ypok. Poin

https://m.edsoo.ru/Y29SVPCVR
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(bu3nYeCcKoi TEOPUH B
(bopMHpOBaHHH TIPECTABICHHI
0 u3nUecKoi KapTUHE MHUpa

65

Ob6o06marommii ypok. Mecto
(bu3nYecKoil KapTUHBI MUpa B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEeACTABICHUN O MPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepsHblii ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblii ypok. OnTuka.
OcCHOBBI cierMaabHON TEOPUHU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ESABJRKS&L

68

Pesepnsiii ypok. KBanToBas
¢u3nka. D1eMEeHTbl aCTPOHOMHUU
1 acTpoHU3UKH
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJJACC

Kon
NPoBePsIeMOro
pe3yJbTarTa

IIpoBepsieMble npeMeTHbIE Pe3yJbTATHI OCBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHm s

10.1

JleMOHCTpUpOBATh HA TIPUMEPAaxX poJib U MeCTO (U3UKH B
(GhopMUPOBaHUN COBPEMEHHOM HAyYHOW KapTHHBI MHUpPa, B Pa3BUTHH
COBPEMEHHOW TEXHHUKH U T€XHOJOTHH, B MPAKTUYECKOMN AEATEIBHOCTH
roaen

10.2

Y4uThIBaTH rPaHUIIbl IPUMEHEHUS U3YUEHHBIX (PU3HMUYECKUX MOJIEei:
MaTepuabHas TOYKA, MHEpLMAJIbHAs CUCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJO0, UACAIBHBIN Ia3; MOJEIN CTPOEHHUS T'a30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYCYHBIA DJIEKTPUYECKUM 3aps] — I[pPU PEIICHUU
(bu3nIecKuX 3a1aqd

10.3

PacrioznaBate (pusnyeckue sBIeHUs (MPOIECCh) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KUHETHUYECKON TEeopuu
CTPOEHHUs  BEIECTBA U  JJEKTPOJMHAMHUKHU: PAaBHOMEPHOE U
PaBHOYCKOpPEHHOE MpPsMOJIMHENHHOE IBM)KEHHE, CBOOOJHOE MaJieHue
T€J, JBUXKEHUE IO OKPY)XHOCTH, WHEpLUs, B3aHUMOJEHCTBUE TEI;
mud¢y3us, OpOyHOBCKOE MABHIKEHHE, CTPOCHHUE KHUAKOCTEH U
TBEPABIX  Te€J, M3MEHEHHE O00béMa Ten TpU  HarpeBaHUU
(oxJakJIeHUuM), TEIUIOBOE paBHOBECHE, MCIIApeHHe, KOHJCHCALMs,
IJIaBJIIEHUE, KPUCTA/IM3allMsl, KUIIEHHWE, BIAXKHOCTh BO3/AyXa,
IIOBBIIEHUE JIABICHUS ra3a IPpU €ro HarpeBaHUU B 3aKPBITOM COCYZE,
CBA3b MEXAYy IapaMeTpaMu COCTOSHHS Ta3a B HM30IPOLECcCax;
3JEKTPHU3aLUsl TeJl, B3aUMOJECICTBUE 3aps/10B

10.4

OnuchiBaTh MEXaHUYECKOE JIBIDKEHHE, HCIoNb3ys (usnueckue
BEJIMYMHBI: KOOpJAUHATA, MyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CHJIA, UWMIYJbC Tela, KUHETHYecKas JHeprus,
MOTEHIMAbHAsl JHEPIus, MeXaHuueckas pabora, MexaHUYecKas
MOIIIHOCTB; TPH ONMCAHUU IPABUIBHO TPAKTOBATH (PU3UUECKUIN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHMS U €IMHHUIIbI, HAaXOJIUTh
(bopMyJIbl, CBA3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU
BEJIMYUHAMU

10.5

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TE€I U TEIUIOBBIE
ABJIECHUS, HCHONb3ys (PU3MYECKHE BEIMYMHBL JIaBIEHUE Tras3a,
TeMIepaTypa, CpEIHssl KUHETHYECKas DJHEpPrus XaoTUYECKOIO
IOBIDKCHHMS MOJIEKYJ, CpPEIHEKBAaJpaTU4HAas CKOPOCTb MOJIEKYI,
KOJMYECTBO  TEIUIOTHl, BHYTPEHHss OJHeprusa, pabora ra3a,
KO3(G(GUIUEHT TMOJEe3HOr0 JEeMCTBUA TEIJIOBOIO JIBUTATENs; IpU
ONMCAaHUH IIPaBUIIHO TPaKTOBATh buznueckuit CMBICII
UCIOJb3yEMbIX BEIMYMH, MX OO0O3HAUYEHUs W EIUHUIbl, HAXOIHUTh
(opMyIIbl, CBSI3BIBAIOIIME TAHHYIO (DU3UYECKYIO BEJIMUUHY C IPYTUMU
BEIMYUHAM

10.6

OmucreBaTh N3YYCHHBIC OJICKTPHUYCCKUC CBOMCTBA BENIECTBA U




JJIEKTPUYECKHE sBICHHUA (TPOLECCH), HCIONB3Ys (pusmueckue
BEIMYUHBL:  DJIEKTPUYECKUM  3apsAl,  DJICKTPUYECKOE  IIOJIE,
HalpsDKEHHOCTh  TOJIA, ITOTEHIWAJl, Pa3sHOCTh ITOTEHIMAJIOB; IpH
OINKCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS M EAUHMIIBL; YKa3blBaTh (OPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO  (PU3MUYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMH

10.7

aHaJM3UpPOBaTh (U3WYECKUE TMPOLECChl U  SBICHUS, HCHOIb3YS
¢bu3ndecKkue 3aKOHBI U ITPUHIIMIBL 3aKOH BCEMUPHOTO Tsrotenus, I, I1
n III 3axkonsl HproTOHA, 3aKOH COXpAaHEHUs MEXAaHUYECKOW JHEpPruu,
3aKOH COXPaHEHHUsI UMIYJIbCa, IPUHLINI CyNEPIO3ULIUH CUII, TPUHITUIT
paBHONpAaBUsS HWHEPLUAIbHBIX CHCTEM OTCUETA; MOJEKYJSIPHO-
KUHETUYECKYI0 TEOPHIO CTPOEHHUS BEILLECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpelHEel KHHETHYECKON HIHEpruu TEIJIOBOrO JBMXKEHHUS MOJIEKYJ C
abCOMIOTHOM TeMIlepaTypoil, MepBblil 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXPAaHEHMS DJIEKTPUYECKOro 3apsaa, 3akoH KysoHa; mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKoe
BBIPQ)KEHHE M YCIIOBUS (TpaHUIIBI, 00JaCTH) MTPUMEHUM OCTH

10.8

OOBSICHATH OCHOBHBIC NPHHIUIBI JCHCTBHS MAaIlWH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuuaTh YCJIOBUS UX 0€30MacHOro
HCIO0JIb30BAHUS B IOBCEIHEBHOM KU3HHU

10.9

BBIMOTHATE SKCTIEPUMEHTHI IT0 HCCIIEAOBAHUIO (PU3UUECKUX SBICHUH 1
MIPOIIECCOB C MCITOJIb30BAaHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; TIpH
3TOM (QopMyIupoBaTh Mpodiemy (3amady) M THUIOTE3y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaThb  YCTAaHOBKY M3  IIPEIOKEHHOTO
000pyZI0BaHUs], IPOBOJIUTH ONBIT U (POPMYIHPOBATH BBHIBObI

10.10

OcyuiecTBisATh MOpsSMble U KOCBEHHBIE HU3MEPEHUS] (PU3NYECKUX
BEJIMYMH; TPU 3TOM BBIOMpATh ONTUMAJBHBIA CIOCOO M3MEpPEHUs U
UCITOJIB30BATh U3BECTHBIE METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBath 3aBUCHUMOCTH MEXIy (U3MYECKUMU BEIMYHHAMU C
WCIIOJB30BAHUEM MPSIMBIX H3MEPEHUMN; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBaTh pPE3yJbTaThl TOJYyYEHHON 3aBUCHUMOCTHU
(bu3NYecKUX BETUYHMH B BHUJIE TaOIHI[ U TPaQHUKOB, AETATh BBHIBOJBI 110
pe3yabpTaTaM MCCIeI0BaHUs

10.12

CoOmtomate mpaBuia Oe€30MacHOro Tpyda MpU  [POBEICHUU
UCCIEeIOBAaHUN B paMKax Y4yeOHOro OJKCIIepUMEHTa, ydeOHO-
HCCJIEA0BATEIBCKON U MPOECKTHOW JEATEIBHOCTU C HMCIOJb30BAHUEM
M3MEPUTEIbHBIX YCTPOUCTB M JIA0OPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacu€THble 3amaun ¢ SIBHO 3aJaHHOM (DU3UUECKON MOJENbBIO,
UCIIONB3Ys (PU3WYECKHE 3aKOHBI M TPUHIIMIIBI, Ha OCHOBE aHAIHM3a
YCJIOBHSl  3aJlaud  BBIOMpaTh (U3UUYECKYI0 MOJEJb, BBIACIATH
¢dusnyecKkue BEIMYUHBI U (POPMYJIBI, HEOOXOIUMBIE IS €€ PEICHHUS,
MIPOBOJIUTH PACUETHl U OILICHUBATh PEATBHOCTH MOJYYEHHOTO 3HAYCHUS
(hU3UYECKON BEIMYMHBI

10.14

Pewars Ka4eCTBEHHBIE 3a7a4u: BBICTpaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYXKIAEHUM C OMOPOM HA U3YUYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (hU3HUECKHE SIBICHUS

10.15

Ucnonp3oBaTh Tpu  pemieHWH  y4eOHBIX 3a7ad  COBPEMEHHBIC
HHPOpMALIMOHHBIE TEXHOJOTMH JUIs IOMCKA, CTPYKTYPHUPOBAHHIL,




UHTEpPOpPETAllMU U IPEACTaBICHUS y4eOHOW M Hay4HO-MOIYJISIPHOM
uH(pOpMaIUK, NOJYYSHHONH M3 Pa3lIMYHBIX UCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh NOJIyYaeMyI0 HH(OpMaIIO

[TpuBoUTE HpUMeEpHl BKJIaJa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-

10.16 (M3UKOB B pa3BUTHE HAYKH, OOBICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH
Hcnonp3oBaTh TeopeTHUYECKUE 3HAHHUS TO (PU3WKE B MOBCEIHEBHOMN
10.17 KU3HU 11 0OecTieyeHus G?SOHaCHOCTI/I pH O0paIeHNH C mpudopamMu
U TEXHHUYECKUMH YCTPONCTBaMH, [UISI COXPAHEHUS 3I0pPOBbS U
COOJTIOJICHHS] HOPM SKOJIOTHYECKOT0 TOBSACHUS B OKPYIKAIOIICH cpeJie
PaGorare B rpynme ¢ BBIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH,
MJAHUPOBaTh  pabOTy  TPYHIbl, PalHOHAIBHO  PACHPEAEIATH
10.18 O0S3aHHOCTH U TIUIAHUPOBATHh JESITENBHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, aJCKBaTHO OIICGHMBATh BKJIAJ KaXJIOTO M3 YYACTHHUKOB
IPYIIIbI B PEIICHUE PacCMAaTPUBAEMOI ITPOOJIEMBI
11 KJIACC
Kon .
IpOBEpREMOro IIpoBepsiemble n“peuMeTHme pe3yabTaThl 0CBOEHHSI OCHOBHOM
pesyIRTATA 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHm s

11.1

JleMOHCTpUpOBaTh Ha TPUMEPAX poJib U MeCTO (U3UKH B
(bopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHUHBI MHUpPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJOTUM, B IPAKTUUYECKOHN ACSATEIBbHOCTH
JIFOJIeH, 11eJIOCTHOCTh U €MHCTBO (DU3UUYECKOM KapTUHBI MUpa

11.2

YUuTHIBaTh TPAHULIBI IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJIENICH:
TOYEYHBIN 3JIEKTPUUECKUN 3apsij, AlepHas MOJEIb aTOMa, HyKJIOHHAs
MO/JIeJIb AaTOMHOTO Spa IpU pelieHUH (PU3HUECKUX 3a/1a4

11.3

PacrioznaBate (pusuyeckue sBIeHUs (MPOIECCh) U OOBSICHATH UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKHM M  KBAaHTOBOM  (pU3MKHU:
3JEKTpUYEcKasi IMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE NEeHCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJEKTPOMArHUTHAs MHAYKIMS, JEHCTBME MAarHUTHOIO TOJs Ha
MPOBOJAHUK C TOKOM U JBHXKYIIUICS 3apsl, 3JIEKTPOMarHUTHBIC
KoJeOaHUsI U BOJHBI, MPSAMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpak€HUE, MpeJoMiieHHe, uHTepepeHius, audppakuus U
MOJIIpU3aLMsl CBETa, TUCHEPCHsl CBeTa, (POTO3JIeKTpUuuecKuil 3pdext
(dbororhdexr), cBeToBOoe HaBIeHHWE, BO3HUKHOBEHHE JHMHEHYATOTrO
CHeKTpa aTroMa BOJOpOJA, €CTeCTBEHHass M  HCKYCCTBEHHas
paavoaKTUBHOCTD

11.4

OnuceiBaTh U3YYCHHBIC CBOWCTBA BelIeCTBAa  (DJIEKTPUYECKUE,
MAarouTHBIC, OIITUYCCKHUEC, SJICKTPUUCCKYIO MMPOBOAUMOCTDL PA3JIMYHBIX
Cpel) U SIEKTPOMArHUTHBIE SBIEHUS (MPOILECCHI), HCIOIB3YS
¢uznyecKkue BENMYMHBL  JJCKTPUYECKUH  3apsl, CcHia TOKa,
3JIEKTPUYECKOE  HANpsDKEHUE,  DJIEKTPUYECKOE  CONPOTHUBIEHUE,
pasHocTh motenmuaion, JJC, pabora Toka, MHIYKIIUS MarHUTHOTO
nonsi, cwina Awmmnepa, cuna JlopeHua, MHAYKTUBHOCTb KAaTYIIKH,




SHEPrusl JIEKTPUYECKOIO0 W MArHUTHOTO TOJIEH, MEepUOJ U 4YacToTa
KoJiebaHUi B KoJIebaTensHOM KOHTYpE, 3apsi/i U CUJIa TOKa B IIpoliecce
TapMOHHYECKUX AJIEKTPOMArHUTHBIX KoJieOaHui, dboxycHoe
paccTOsSIHUE W ONTHUYECKas CHJIA JIMH3bL, MPU ONUCAHUMU IPABUIIBHO
TpakTOBaTh (UBUYECKUH CMBICT HCTOJb3YEMBIX BEIHYHH, WX
00O3HAYCHUSI ¥ EAMHMIIBL;, YKa3biBaTh (OPMYIBI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MYECKYIO BETUUYHHY C IPYTUMH BEIMYHMHAMHA

11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBLIC SABJICHUA U MPOLCCCHI, UCIIOJIb3Y
(bI/ISI/ILIeCKI/Ie BCIIMYHUHLBI: CKOPOCTDH JJICKTPOMAIHUTHBIX BOJIH, OJIMHA
BOJIHBI M YaCTOTa CBCTA, OJHCPIrUsA W HMITYJIBC (bOTOHa, nepunon
nmojgypacianaa, OSHEPrusd CBsA3M ATOMHBIX AACP, IIPH  OIIMCAaHUHU
IMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘ICCKI/II\/JI CMBICJI UCIIOJIB3YEMBIX BCJIIMYHH,
nXx o0O3HAYEHHS U CAWHUIIBL; YKa3bIBaATb (1)OpMy.]'IBI, CBA3BIBAIOIIIHMEC
JaHHYIO (1)I/I3I/I‘~I€CKYIO BCJIIMYMHY C APYIrUMHU BCIMYMHAMU, BBIYHCIIATH
3HA4YCHUC (I)I/ISI/IIICCKOI\/'I BCJIMYHNHBI

11.6

Ananu3upoBaTh (U3MUECKHE TPOLECChl U SBICHUS, HCIOJb3Ys
¢usznyeckue 3aKOHBl W HpUHOMNBL  3akoH OMa, 3aKOHBI
MTOCJIEA0BATEIBHOIO W MapaJJIEIbHOTO COEJUHEHHS IPOBOJHUKOB,
3akoH [[xoyisa — JIeHua, 3aKOH 3JIEKTPOMarHUTHOW UHIYKLIMH, 3aKOH
IPSIMOJIMHEWHOTO PACIIPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAXEHUS CBETA,
3aKOHBI ~ IPEJIOMJIEHMSI  CBETa, YypaBHEHHE OHHIITEMHaA Ui
doTtodpdekra, 3aKOH COXpaHEHHUS DSHEPIUU, 3aKOH COXPaHEHMs
UMIIyJIbCA, 3aKOH COXPAaHEHHUS DJIEKTPUYECKOIO 3apsaa, 3aKOoH
COXpPaHEHMs  MaccoBOro  4ucia, mnocrynarsl  bopa,  3akoH
pPagMOAaKTUBHOIO pacmaga; IMpd OTOM  pas3jIiM¥yaTh  CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIIOBUS
(rpaHuIpl, 006JIACTH) MPUMEHUMOCTH

11.7

OHpeI[eHSITL HalpaBJICHUC BCKTOpa HWHAYKIHUW MArHuTHOTO I10JIA
MPOBOJHUKA C TOKOM, CHJIbI Amiiepa u cujibl JIopeHa

11.8

CrpouTs ¥ ONHUCHIBATH U300pakeHUE, CO3[aBA€MOE ILIOCKUM
3epKajioM, TOHKOH JIMH301

11.9

Bremonusars SKCICPUMCHTBI IO UCCIICJOBAHUTO (1)I/ISI/I‘ICCKI/IX SIBJICHUN U
MPOIECCOB C MCITOJIb30BAaHMEM TPSIMBIX M KOCBEHHBIX U3MEPEHUH; TIpH
3TOM (QOopMYyJIUpPOBaTh MpobieMy (3amady) M THUIIOTE3y y4eOHOTO
IKCIIEPUMEHTa,  COOHMpaTh  YCTAHOBKY M3  MNPEUIOKEHHOTO
000pyTOBaHUS, IIPOBOUTH OIBIT M (POPMYIUPOBATH BHIBOJIBI

11.10

OCYHIGCTBJ'IHTB npsAMbIC W KOCBCHHBIC H3MCPCHUMA (bHSI/ILIeCKI/IX
BCJIMYHH, TIpU 3TOM BBI6I/IpaTB ONTHUMAJbHBIA CIIOCO0 HU3MCPCHUA U
HNCIIOJIb30BATh U3BCCTHBIC METOAbI OICHKH HOI‘pGIHHOCT@fI HSMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUECKHUX BEMYHMH C UCIOJIB30BAHUEM
OPSMBIX HW3MEPEHHM; IIPH OTOM KOHCTPYHpPOBATh YCTaHOBKY,
(buKCcHpOBaTh PE3yNbTaThl IMOJYYEHHOW 3aBUCUMOCTH (PU3UUECKHX
BEJINYMH B BUJE TaOIUIl U TPapUKOB, J1€JIaTh BBIBOJBI 110 PE3yJIbTaTaM
HCCIICIOBAHUS

11.12

CoGmonaTe mpaBujia 0€30MacHOr0  Tpylda IpH  [POBEAECHUU
UCCJEIOBAaHUM B paMKax Y4yeOHOro JKCIIEpUMEHTa, Yy4deOHO-
UCCIIE0BATENBCKOM U MPOEKTHOM NEATEIBbHOCTH C MCIOJIb30BaHUEM
M3MEPUTEIbHBIX YCTPOMCTB U J1a0OPaTOPHOTO 00OpPYAOBAHUS

11.13

Pemate pacuéTHbIE 3aJa4d ¢ SABHO 3aJaHHON (HU3UUYECKONH MOJIEIBIO,




UCIIONb3ys (U3NYECKUE 3aKOHbl M NPUHLMIIBI; HAa OCHOBE aHalIM3a
yCIIOBUSL  3a/aud  BbIOMpaTh  (PU3MUECKYI0 MOJEeNb, BBIICIATH
¢bu3ndeckue BETUYMHBI U (HOPMYIIbI, HEOOXOUMBIE Ul €€ pelleHus,
IIPOBOAUTDH PACUETHI U OLIEHUBATHh PEAJILHOCTH MIOJIyYEHHOI'O 3HAaUEHUS
(hU3MIEeCKON BEITMINHBI

11.14

Pemarp ~ kauecTBEHHBIE  3aJauyd:  BBICTPAMBATH  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKICHUN C OMOPOW Ha M3y4YCHHBIE
3aKOHBIL, 3aKOHOMEPHOCTH U (hU3HUCCKHE SIBICHUS

11.15

Hcnonp3oBaTh MNpu  peHIeHMH Yy4eOHBIX 3a/Jad  COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTHH JJIs TOHCKa, CTPYKTypUPOBaHUS,
WHTEpPOpEeTallMy U TpeACTaBIeHUs yueOHOW M Hay4YHO-TOMYJSIPHOM
nH(pOpMAIUH, OTYYSHHONW M3 PAa3IMYHBIX UCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJyYaeMyI0 HH(OpMAIIHIO

11.16

OOBSCHATHh TPUHIIUIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHHYECCKUX
YCTPOICTB; pa3iuyaTh YCJIOBUS HMX 0€30MacHOr0 HCIOJIb30BAaHUS B
IOBCEIHEBHOM KU3HU

11.17

[TpuBoUTE TpUMeEpPH BKJIAJa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO
MHpa, B pa3BUTHE TEXHUKH U TEXHOJOTUMI

11.18

Hcnonp30BaTh TEOPETHUYECKHE 3HAHUS MO (DU3MKE B TMOBCEIHEBHOM
XKU3HH [T 00ecrieueHrst 0e30MacHOCTH MTPU O0paIICHUH C IprudopamMu
U TEXHUYECKMMH YCTPOWMCTBAMH, JJIsI COXPaHEHHs 3J0POBbS H
COOJIIO/ICHHSI HOPM KOJIOTHYECKOTO TIOBES/ICHHSI B OKPYKAIOLICH cpejie

11.19

PaGoTaTp B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy  TPYNNbL,  PAalMOHAIBHO  pacHpeiessaTh
00s3aHHOCTH U IUIAHUPOBATh JESATEIIbHOCTh B HECTaHJapTHBIX
CUTyalMsX, aJE€KBaTHO OLICHUBATh BKJIAJ Ka)XKJOTO U3 YYaCTHUKOB
IPYIIIBI B PEUIEHNE PAaCCMaTPUBAEMOM TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasnena

Kon

MPOBEPSIEMOTO

3JIEMECHTA

IIpoBepsieMmble 31€eMEHTBI COAEPKAHUS

OU3NKA U METOJIbI HAYYHOI O ITO3HAHUM A

1.1

®usnka — Hayka o npupone. HayuHnbie METOABI MO3HAHUSA
OKpy’karouiero Mupa. Ponb 3kcnepumMeHTa W TEOpUH B
poliecce MO3HAHUSI IPUPOIBL. DKCIIEPUMEHT B DU3HKE

1.2

MopenupoBanue (PU3NUESCKUX SBICHHH | IPOIECCOB.
Hayunblie rumnore3pl. @PuU3MYECKHE 3aKOHBI U TEOPHHU.
['paHu1Bl TPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpuHITMT
cooTBeTcTBUsA. Ponb n mecto (usuku B (POpMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA, B MPAKTUUYECKOU
NEeITEILHOCTH JIIOAEH

MEXAHHUKA

KHMHEMATHKA

2.1.1

MexaHnnueckoe JABHXXCHUC. OTHOCHTEIBHOCTD
MCXaHHUYCCKOIO IBHKCHU . Cucrema oTcuéra. TpaeKTOpI/IH

[lepemenienre, cKOpocTh (CpeaHssE CKOPOCTh, MTHOBEHHAS
CKOPOCTh) M YCKOPEHHE MaTepUalbHOW TOYKH, UX
MPOEKIIMM HAa OCH CHUCTEeMbl KoopauHaT. ClioxeHue
MEPEMEIISHUN M CJI0KECHHUE CKOPOCTEH

PaBHOMEpHOE M PaBHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
nBikenue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHUs, IyTH U IIEPEMELICHUS MATEPUAIBHON TOYKH OT
BPEMEHHU

CB000JIHOE TMaJIcHHE. Y CKOPEHUE CBOOOIHOTO MaACHUS

2.1

KpuBonuneitHoe JnBukeHue. PaBHOMepHOE JBHIKEHHUE
MAaTepUAIBHON TOYKHU IO OKPY’KHOCTH. YTJIOBasi CKOPOCTb,
JIMHENHas CKOPOCTb. [lepuon H 4acToTa.
LleHTpOoCTpEMUTETLHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaI CIIUAOMCETD, JBHUXKCHHUC
CHapsAa0B, HCITHBIC U PCMCHHBIC ICPCaAadn

[lpaktuueckue  paborel.  M3mepeHue  MIHOBEHHOMH
cKopocTH. HMccimenoBaHue COOTHOLIEHUS MEXKIY IYyTAMH,
NPOMACHHBIMU TEJIOM 3a IIOCJIEIOBAaTEIbHBIE pPAaBHbBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU C
HauyaJbHOM  CKOpPOCTBIO, paBHOW Hymo. M3ydenue
IOBIDKCHHMS IIapUKa B BI3KOM JKUAKOCTH. H3yuenue
JIBIDKEHUS TeJla, OpPOIICHHOTO TOPU30HTAIBHO

JTIMHAMUKA

2.2

2.2.1

Ilpunuun otHocuTenbHOCTH ['anmuinest. IlepBbil  3aKOH
Hprorona. MHepMaibHbIe CUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpyHIIUT Cynepro3uluy CHUIl

2.2.3

Bropoii 3akoH HproToHa I MaTepHajdbHOH TOYKU B




unepunanbHoit cucreme otrcuéra (MCO). Tperuit 3akoH
HploToHa /17151 MaTepuanbHBIX TOYEK

224

3akoH BcemMupHoro TtsaroreHus. Cumna Tsbkectu. Ilepas
KOoCcMHuecKasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHUS U
cuna TpeHus mnokos. Koaddunuent Ttpenus. Cuna
COIMPOTHBJICHHUA TP ABMXKCHHUHM TCJId B X KUJIKOCTHU MJIM I'a3¢

2.2.7

[loctynaTenpHOE W BpaliaTeabHOE IBUKEHUE aOCOIIOTHO
TBEPAOTO TENa

2.2.8

MOMEHT CHJIbI OTHOCHUTEJIBHO OCH BpalieHus. [leuo cuibl.
Ycnosus paHoBecust TBEpaoro Tena B MCO

229

TexHu4yeckue YyCTpOMCTBA: NOAIUIUIIHWKH, JIBUKECHHE
HUCKYCCTBEHHBIX CIIYyTHUKOB

2.2.10

[IpakTuyeckue pabotbl. M3ydeHue ABrkeHHs Opycka IO
HaKJIOHHOM IIJIOCKOCTH IOJ JACHCTBUEM HECKOJLKHX CHIL
HccnenoBanue 3aBUCHMOCTH CHII YIPYTOCTH,
BO3HUKAIONHMX B JIeHOPMHUPYEMON MPYKUHE U PE3HHOBOM
oOpasme, ot BenumuuHBI uX nedopmarnuu. MccienoBanue
YCIIOBUI pPaBHOBECUS TBEPAOrO TeEja, HMMEIOUIETO OCh
BpAaIlICHHS

23

3AKOHbBI COXPAHEHIA B MEXAHUKE

23.1

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMbI MATCPUAJIBHBIX
TOYCK. I/IMHyJ'II)C CHUJIbI 1 USMCHCHUC MMITYJIbCA TCJIa

232

3akoH coxpa”eHuss wumnyinsca B HMCO. PeaktuBHOE
JIBIDKEHHE

233

PaGora cuisl

234

MoOLIHOCTE CHIIBI

235

Kunernueckas sHeprus MmarepuaibHON TOYKH. Teopema o
KUHETUYECKON SHEPTUU

2.3.6

[lorenunansHas 3Heprus. [loTeHIManbHAs YJHEPTUS YIPYTO
nepopmupoBaHHOi TpyXHUHBL [loTeHIMaNbHAs YHEPrUs
Tesa BOJIM3U OBEPXHOCTU 3eMJIU

2.3.7

[ToTenunanbHble U HEMOTEHIIUANIbHBIE CUJIBL. CBSA3h pabOTHI
HEMOTEHIMAJIbHBIX CHJI C HM3MEHEHHEM MEXaHWYeCKO
SHEPTUU CHUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEpPruu

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHU4eCKHe yCTPOWCTBA: [BHIKCHHE DPAaKeT, BOIOMET,
KOIlep, NPY>KMHHBIA ITUCTOJIET

2.3.10

[Ipaktrdeckue paboThl. M3ydeHue CBA3M CKOPOCTEH Tel
npu Heynpyrom yaape. MccienoBanue cBs3u paOOThI CUITBI
C I3MEHEHHEM MEXaHMUeCKOU SHEPTuu Teja

MOJIEKYJISAPHAA ®U3UKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH

3.1.1

OCHOBHBIE  TIOJIOKEHHS  MOJICKYJISIPHO-KHUHETHYECKOU
teopun. bpoyHoBckoe aBmkenue. Juddysus. XapaxTep




JABHUKCHUA U BSaI/IMOI[efICTBHﬂ JaCcTHIl BCUICCTBA

Mogenu cTpoeHHs Ta3oB, XKUIKOCTEW U TBEPABIX TEI U
00BsCHEHHE CBOMCTB BEIECTBA Ha OCHOBE dTUX MOJEIEH

Macca wmonekyn. KomuuectBo BemectBa. IlocTostHHas
ABoraapo

TennoBoe paBHOBecue. Temmeparypa U €€ H3MEpEHHE.
Illxana Temneparyp Llenbcus

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH MJIeaJIbHOTO ra3a

AOcomoTHasT ~ TeMmIeparypa Kak ~ Mepa  CcpeaHen
KUHETUYECKOM SHEPTUH TEIUIOBOTO ABM)KEHUS YaCTHII ra3a.
[IIxana remneparyp KensBruna

YpaBaenue Knaneiipona — Menneneesa. 3akoH JlanpToHa

l'azoBble 3akoHBL WM3omporiecchl B HAeadbHOM rase C
IMOCTOSAHHBIM KOJIMYCECTBOM BCHICCTBA: U30TCPMaA, N30X0pa,
n3o0apa

TexHuuecKkne yCTpOrCTBa: TEPMOMETP, OapoMeTp

3.1.10

[Mpaktuueckue pabotbl. M3MepeHHe Macchl BO3JIyXa B
KJacCHOM KomHare. MccinemoBaHWe 3aBUCUMOCTH MEXKITY
I1apaMeTPaMH COCTOSIHUS PA3PEKEHHOI0 ras3a

3.2

OCHOBbI TEPMO/IMHAMUKHA

3.2.1

TepmonnHamuyeckass cucreMa. BHyYTpeHHss dHeprus
TEPMOAMHAMUYECKON CUCTEMBI M CIIOCOOBI €€ N3MEHEHUs

322

KonmnyectBo TemnoTel u pabota. BHyTpeHHSs sHeprus
OJTHOATOMHOI'0 MJICaJIbHOI'O ra3a

3.23

Bunbl Temonepenadn: TENMIONPOBOAHOCTb, KOHBEKIIUSA,
n3ilydeHue. TermnoéMKoCTh Tena. Y IelbHas TEIIOEMKOCTD
BEILIECTBA. Pacuér KOJIMYECTBA  TEIUIOTBI  IIpU
TeIIonepesayde

3.24

IlepBelii 3axk0H TepMoguHaMuku. [IpuMeHeHue mepBoOro
3aKOHa TEPMOAMHAMHUKHM K Hu3omporeccaM. I'papudeckas
WHTEpIpeTanus padoThl raza

3.2.5

TemnoBble MammHbl. [IpuHOMNBL  AEHCTBUS TEMIOBBIX
mamuH. [IpeoOpazoBaHus YHEPTUU B TEIJIOBBIX MalllHMHAX.
Koadbduunent mnonesnoro peiictBust (mamee — KIIM)
ten1oBoil MammHbL. [k Kapuao u ero KI1JI

3.2.6

Bropoii  3akoH  TepmoauHamuku. — HeoOGpaTtumocTthb
IIpOLIECCOB B NpHpojae.  TemnoBble  JBHUTATEIH.
DKOJOTHYECKUE TTPOOIEMBI TeINIOIHEPTETHKHU

3.2.7

TexHuueckue  yCTpPOMCTBA:  JBUraTelb BHYTPEHHETO
cropanusi, OITOBOH XOJOIMJIbHHUK, KOHJIUIIHOHED

3.2.8

[IpakTuueckue paboThL N3mepenue YACIBHOU
TENJIO0EMKOCTH

3.3

AI'PETATHBIE COCTOSAHUA BEILIECBA. ®A30BBIE [IEPEXO/bI

3.3.1

[TapooOpa3zoBanue u koHAeHcanus. MicnapeHue u KUNeHue.
VnaenbHass TemsioTa MapooOpa3oBaHUsA.  3aBHUCUMOCTH
TEeMIIepaTypbl KUTIIECHUS OT JaBICHUS




AOcCom0THAasET ¥ OTHOCHTEIbHAS BJIAXXHOCTh BO3ayXxa.

3.3.2 .
HacpiuenHsslii nap
Tépnoe Tteno. Kpucrainmueckue u amopdHble Tena.
3.33 AHun30TpOnHUs CBOMCTB KpUCTaLIOB. JKuaknue KpUCTaJLIbL
CoBpeMeHHbIE MaTEPUAJIBI
334 [InaBnenue u KpuCTauIM3alUMs. YJelbHas TEIJIOTa
rasineHus. Cybnumanust
3.3.5 YpaBHEHHE TEIJIOBOTO OalaHca
TexHn4yeckue yCTpONCTBAa: TUTPOMETP M ICHUXPOMETP,
336 KaJOPUMETpP, TEXHOJOTUM TOJYyUYEHHS COBPEMEHHBIX
MaTrepuaioB, B TOM YHCJI€ HAaHOMAaTEpHalOB, U
HaHOTEXHOJIOTHHU
3.3.7 [TpakTuyeckue paboThl. Mi3MepeHne BIaKHOCTH BO3IyXa
4 DJIEKTPOANHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpuzauus Tel. OJeKTpuyeckuil 3apsa. JlBa Buna
DJICKTPUYECKHUX 3aPsI0B
4.1.2 [IpoBOAHUKY, TUBJIEKTPUKHU U MOJIYIIPOBOJHUKH
4.1.3 3aK0H COXpaHEHHs DISKTPUIECKOTO 3apsaa
4.1.4 B3anmoneticteue 3apsnoB. 3akoH Kynona
Onextpuueckoe mnoiae. HanpskEHHOCTh 3JIEKTPUUYECKOTO
4.1.5 nojs. [lpuHuun cynepnosuuuu. JIMHUM HanpsHKEHHOCTH
3JEKTPUYECKOTO MOJISI
416 PaGora cun »snexktpocraruueckoro mons. [loreHuwmarn.
4.1 PazHocTh MOTEHIIMAIOB
417 [IpoBogHuKMN u JUAJIEKTPUKHU B IOCTOSSHHOM
3JIEKTPUYECKOM noJie. JIu3JIeKTpuyecKasi IpOHUIIAEMOCTh
ONEeKTPOEMKOCTb. Kongencarop. DNEeKTPOEMKOCTD
4.1.8 IUIOCKOTO  KOHJIEHCATOopa. DOHeprusi  3apsLKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOWCTBA: 3JIEKTPOCKON, 3JIEKTPOMETD,
419 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHUE
3JEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYHHBIN
TIPUHTEP
41.10 [IpakTuyeckue pabotel. UM3mepeHHe dSIEKTPOEMKOCTH
KOHJIeHcaTopa
[IOCTOSIHHBIN DJEKTPUYECKUI TOK. TOKH B PASJIMYHBIX
CPEJAX
421 VYcnoBus CymiecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOIO
Toka. MUcrounuku Toka. Cusna Toka. [1ocTOsIHHBIN TOK
47 422 Hanpspxkenne. 3akon Oma J1jig ydacTKa Lenu
' 493 DnexTpuiecKkoe COIPOTHUBIICHHUE. VY nenvHOE
CONPOTHUBIICHHUE BEIIECTBA
494 [locnenoBarenbHOE, napajujienbHoe, CMEIIaHHOE
COEIMHEHHUE NMPOBOJIHUKOB
4.2.5 Pabora siekTprueckoro Toka. 3akon Jxoyasa — Jlenna




4.2.6

MoOIHOCTH 3JIEKTPUUECKOTO TOKA

4.2.7

snekTponBukymas cuna (manee — D/IC) um BHyTpeHHee
COTNPOTUBIICHHE UCTOYHUKA ToKa. 3akoH Oma JJis MOJHON
(3aMKHYTOM) AnekTpuueckoi 1enu. KopoTkoe 3aMbIkaHue

4.2.8

DJIEKTpOHHAas  MPOBOJMMOCTH  TBEPABIX  METAJUIOB.
3aBUCUMOCTh CONPOTUBIEHUS] METAIUIOB OT TEMIIEPATYPHL
CBepXIIpOBOJIMMOCTH

4.2.9

OnexTpuyeckuil TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX
IyYKOB

4.2.10

[losynpoBOJHUKMY. CoOcTBeHHAs u IIpUMECHas
IIPOBOAMMOCTh  MOJYNpoBOAHMKOB.  CBoiicTBa  p-n
nepexoja. [1oxymmpoBoIHUKOBBIE TPHOOPHI

4.2.11

DJEKTPUYECKUN TOK B DIIEKTPOIUTAX. DIEKTPOITUTHIECKAST
JIMCCOIUAIIHS. DIICKTPOIIH3

4.2.12

OnekTpudeckuii TOK B ra3zax. (CaMOCTOATENbHBI |
HECAMOCTOSTEIIbHBIN paspsa. Paznuunble THIIbI
CaMOCTOSITEIbHOTO pa3psaa. Moaaus. Ilna3zma

4.2.13

TexHu4yeckHe  yCTPOMCTBA:  aMIIEPMETP,  BOJIBTMETP,
peocTar, HWCTOYHHKM TOKA, JJIEKTPOHArpEeBaTEIbHBIC
npuOOpHI, IITEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS], BaKyyMHBIi JUOJ, TEPMHUCTOPBl U
(boTOpe3nCTOPHl, MOTYIPOBOTHIUKOBBIA IO, TAJIbBAHUKA

4.2.14

[lpakTuueckue  paboOTHI. W3yuenue  cMeIaHHOTO
COEJIMHEHHUSI PE3UCTOPOB.

M3mepenne OJIC uCTOUHHMKA TOKA U €ro BHYTPEHHEIO
conporusienus. HabmoieHue saexrponnsa

11 KJIACC

Koa
pa3nena

Kon
NpoBepsieMoro
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

4

OJIEKTPOAMHAMUKA

MAI'HUTHOE I1OJIE. SJIEKTPOMAI'HUTHASA MHAYKINA

4.3.1

TlocTossmHBIe MarHuTbl. B3aumMmonaeilcTBHe NTOCTOSHHBIX
MAarduToB

4.3

4.3.2

MarnutHoe 1nosne. BekTop MAarHUTHOM  HMHIYKIIUU.
[Ipunnun cyneprno3uuuu. JIMHUM MarHUTHOM WHIYKIUH.
KapTuHa nvHU MarHUTHOW MHIYKIUHU MOJISI TOCTOSHHBIX
MAarHUTOB

433

MarnutHoe nosje npoBogHHKa ¢ TOKOM. Kapruna nmHuI
IOoJIA  JUIMHHOTO IPSIMOrO0 IPOBOJHUKA M 3aMKHYTOIO
KOJIBIIEBOTO IPOBOJHMKA, KATyIIKM C TOKOM. OmbIT
Opcrena. BzaumoaencTeue NpoBOJIHUKOB € TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HalpaBJIeHUE

435

Cuma JlopeHna, e€ MoayJib M HampapieHHeE. JIBHIKEHHE




3apsHKEHHOM 4YacTUUbl B OJHOPOJAHOM MArHMTHOM IIOJIE.
Pabota cuisl JlopeHia

4.3.6 SBneHue HIEKTPOMAarHUTHONW MHAYKITUU

4.3.7 [ToTOK BEeKTOpa MArHUTHOW MHAYKIIUH

438 OJIC wmHaykuuu. 3aKOH SJIEKTPOMATHUTHOM WHIYKIHH
QDapajes
BuxpeBoe »snextpuueckoe mose. IJC UHAYKUMU B

4.3.9 IIPOBOJAHMKE, ABHIKYIIEMCS MOCTYNATENbHO B OJHOPOIHOM
MarHUTHOM TOJIe

4.3.10 [IpaButo Jlenna

4311 WunyxktuBHocts.  fBnenue  camounaykuuu.  OJIC
CaMOMHAYKIINHI

4.3.12 DHeprusi MarHMTHOTO TMOJIsl KATYIIKUA ¢ TOKOM

4.3.13 DIEeKTPOMATrHUTHOE TOJIe
TexHuuecknue  yCTPOMCTBA:  IOCTOSIHHBIE  MAarHUThI,

4.3.14 3JIEKTPOMArHHUTBI, 3JIEKTPOJBUIATEb, YCKOpUTEIHU
3J€MEHTapHbIX YaCTHI], UHIYKIHOHHAs NeYb
[Ipaktnueckue paboTel. M3yueHne MarHUTHOrO MOJIA

43.15 KaTylKu ¢ TOkoM. MccrnenoBanne nelcTBUS MOCTOSTHHOTO

MariuTta Ha paMKy C TOKOM. I/ICCHGIIOBaHI/Ie SABJICHUA
BHCKTPOMaFHHTHOﬁ WHAOYKOWHU

5 KOJIEBAHIMA 1 BOJIHBI
MEXAHMWYECKHE U DJIEKTPOMAT'HUTHBIE KOJIEGAHUA

Konebatenpnast  cuctema.  CBoOojgHble  KojeOaHUS.

5.1.1 INapmonnueckue konebanus. Ilepuon, yacrora, aMImiInTyAa
u (haza konebaHui

5.1.2 [IpyxuHHBIN MassTHUK. MaTeMaTHYeCKUH MasSTHHUK

513 VYpaBHeHue rapMmoHnueckux kosnebanuii. Kunemaruueckoe

o Y TUHAMHYECKOE OMMCAHME KOIeOaTeIbHOTO IBUKEHHUS

[IpeBparnieHne YHEPruu MPU TAPMOHHYECKUX KOJCOAHMSIX.

5.14 CBsi3b  aMITUTYABl KOJCOAHUN HWCXOJHOW BEIWYHUHBI C
aMILTATYJIaMU K0JIeOaHUM €€ CKOPOCTH M YCKOPEHUS
Konebatenbublit KOHTYp. CBOOOAHBIE JIEKTPOMarHUTHBIC

51 515 KojebaHusT B UICATIBHOM  KOJEOATEIbHOM  KOHTYpE.

AHANOTHS MEXKTy MEXaHUYECKUMH U STIEKTPOMArHUTHBIMU
kosiebanusimu. @opmyna Tomcona

516 3aKOH COXpaHEHHUS SHEPTUU B HACAUTHHOM KOJieOaTeIbHOM
KOHTYpE
BemnyxnenHsle MexaHudeckue KoisieOanus. Pe3onanc.

5.1.7 Pe3onancHas kpuBas. BBIHYKIEHHBIE 2JIEKTPOMAarHUTHBIC
KoJIeOaHHsI.

5.1.8 [lepemennbii TOk. CHHYCOMIAJIbHBIN IEPEMEHHBIN TOK.

519 M(ijocn, MEPEeMEHHOr0  TOKa. AMIUIUTYAHOE H
JICHCTBYIOIIIEE 3HAUCHUE CUJIbl TOKA U HAPSDKCHUS

5110 Tpauchopmatop. [IpousBoacTBo, nmepenaya u notpedIeHne

DJIEKTPHYECKON DJHEPIHU. OKOJOTMYECKHUE PHCKH IIpH




MPOU3BOACTBE  AJIEKTpUUecKorM  d3Hepruu. Kyibrypa
HCII0JIb30BAHUS DJIEKTPOIHEPTUHU B IOBCEIHEBHOMN KU3HHU

5.1.11

TexHunueckue ycTpoiicTBa: ceiicmMorpad, 3JEeKTpUUYECKUM
3BOHOK, JINHUH 3JIEKTpONEpe1ad

5.1.12

[IpakTuyeckue pabotel. HMcciaemoBaHue 3aBUCHMOCTH
Nepuosia MajbIX KoJeOaHu rpy3a Ha HUTH OT JUIMHBI HUTH
u Macchl rpy3a. MccienoBanyue epeMeHHOro TOKa B IIEIH
us3 IIOoCICaA0BaTCIBbHO COGIII/IHéHHbIX KOHACHCATOpa,
KaTyLIKU U PEe3UCTOpa

MEXAHMWYECKHME U 9JIEKTPOMAT'HUTHBIE BOJIHBI

Mexannueckue BOJIHBI, YCJIOBUA paclupoCTpaHCHHUA.

5.2.1 [lepuon. CkopocTh pacnpoCTpaHEHUST W JJIMHA BOJIHBL
[ToniepevHble U POJI0JIHHBIC BOJHBI
522 HNutepdepennus n qudpakiins MEXaHNISCKUX BOJTH
593 3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Bricotra TOHa.
TemOp 3ByKa
DONEeKTPOMAarHUTHBIE  BOJIHBL.  YCJIOBHUS — HM3JIy4YCHHS
524 AJIEKTPOMAarHUTHBIX  BOJH. B3auMHasg  opuUeHTalus
BekTOPOB E, B 1 v B 3JIeKTpOMarHuTHOM BOJIHE B BAKYyyMe
5.2 CpoiicTBa  SJEKTPOMATHUTHBIX  BOJIH: OTPaKEHHUE,
5.2.5 MPEJIOMIICHHE, TOJIIpU3aus, Tudpakius, HHTepepeHITHI.
CKOpPOCTH AJEKTPOMArHUTHBIX BOJH
526 IIxana 3JEKTPOMArHUTHBIX BOJIH. [Tpumenenue
o 3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpyHuMOBl paguocBsi3u U TeneBUIeHUs. Paguonokarus.
o DJICKTPOMArHUTHOE 3arpsi3HCHNE OKPYIKAIOMIEH CPeJIbl
TexHuueckue yCTpPOMCTBA: MY3bIKAJIbHbIE UHCTPYMEHTHI,
578 yIBTPa3BYKOBasi JAMArHOCTHKA B TEXHUKE W MEAHIIMHE,
o pamap, paauoNpUEMHUK, TEIEBU30P, aHTEHHA, TelIe(oH,
CBUY-neun
OIITUKA
531 [IpssMosnHENHOE pacHpOCTPaHEHUE CBETa B OJAHOPOTHOM
cpene. Jlyd cBera
539 OtpaxxeHue cBeTa. 3aKOHBI OoTpaxkeHus cBeta. [locrpoeHue
M300pKEHUH B TUIOCKOM 3epKajie
533 [lpenomnenne  cBeta.  3akOHBI  TIPEJIOMJICHHSI  CBETA.
T AOCOJTIOTHBIN MTOKA3aTelb PEIOMICHUS
534 [TonmHoe BHyTpeHHEe oTpaxeHue. [IpenenbHblii yroil MmoJHOro
53 o BHYTPEHHETO OTpaKEHUs
53.5 Jucnepcus cBera. ClnoxHBINA cocTaB 0eaoro cera. I[Bet
CobOuparomnyie ¥ paccewBaromuye JUH3bL. TOHKas JMH3A.
DoKyCHOE PAaCCTOSIHUE U ONTHYECKAast CUjla TOHKOMW JIMH3BI.
5.3.6 [Toctpoenne  m3o0pakeHW B COOHMpamOIMX U
pacceuBaromx JuH3axXx. @DopMmyiia TOHKOW  JIMH3BIL
YBenudeHue, 1aBaeMoe JUH30#1
5.3.7 IIpenensl TPUMEHUMOCTH T€OMETPHUUECKON ONTHKHU
5.3.8 Hurepdepennuss  cBera.  KorepeHTHblE  HCTOYHHUKH.




VYcnoBuss HaOMoOJEHUs MaKCUMyMOB U MHHUMYMOB B
UHTEp(PEPEeHIIMOHHOM KapTHHE OT JBYX CHH(]Aa3HBIX
KOT'€pEHTHBIX UCTOUYHHUKOB

Hudpakuus csera. JudpakunonHas pemeérka. YciaoBue

5.39 HaOIO/IEHNsT TJaBHBIX MAaKCUMyMOB TIpU  MaJIeHUU
MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY
5.3.10 Ilonspuzanus ceeTa
Texnuueckue ycTpoWcTBa: OYKHM, Jyma, (oToammapar,
5.3.11 NPOSKIMOHHBIM  ammapaT,  MHMKPOCKOI,  TEJIECKOI,
BOJIOKOHHAsI ONITUKA, IM(paknOHHAs pemIETKA, MOJIIPOUT
Ilpaktuueckue  pabotel.  M3mepenue  moxazarens
53.12 npenomieHus. MccnepoBanue CBOWCTB W300pakeHUU B

JIMH3aXx. Ha6J'IIOI[eHI/Ie JUCIICPCUHU CBCTA

SJIEMEHTBI CHELIMAJILHOM TEOPMU OTHOCHUTEJILHOCTU

6.1

['paHunbl NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKWU.
IlocTysnaTsel TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH
MOAYJIsl  CKOPOCTH CBeTa B  BaKyyMe, IPHHLUII
OTHOCUTEIBHOCTU DWHIITEIHA

6.2

OTHOCHUTEILHOCTD OJHOBPEMEHHOCTH. 3ameqienue
BpeMeHI/I n COKpaHIGHI/Ie JJIMHBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHOMN YaCTHIIHI

6.4

CBsi3p MacCchl C DHEpPrued M MMITYJIBCOM CBOOOIHOM
YaCTHIEL. JHEPrus MOKOs CBOOOIHON YaCTHIIbI

KBAHTOBASA ®U3UKA

7.1

DJIEMEHTHI KBAHTOBOIM OITHKA

7.1.1

®otonbl. Dopmyina [Inanka cBsi3u 3Hepruu (HOTOHA C €ro
JaCTOTONW. DHEPrus U UMITYJIbC (OTOHA

OtkpeiTue U uccnenoanue ¢Gorodpdexra. OnbiTel AL
CromneroBa. 3aKkoHbI hoTod(hdexTa

7.1.3

VYpaBuenue OifHmTeiina w1t porodddexra. «Kpacnas
rpanumnay Gorodddexra

7.1.4

Jasnenne ceera. OnbiTel [1.H. JIebenena

7.1.5

XHUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (POTOIIEMEHT, (OTOJATUHK,
cojJHeuyHas OaTapes, CBETOINOT

7.2

CTPOEHUE ATOMA

7.2.1

Mogenb atoma Tomcona. Onbirel Pezepdopaa mo
HCCIIEIOBAHUIO CTpoeHus aroMa. Ilimanerapuas monens
aToMa

7.2.2

[Mocrynaret bopa. M3nydenue u nornomeHne GOTOHOB MPU
Iepexo/ie aroMa C OJHOTO YPOBHSI SHEPrUU Ha JPYTOMH.
Buner cnexktpoB. CnexkTp ypoBHEHl »Heprum aroma
BOAOpPOJIa

7.2.3

BosHoBble  cBoiicTBa wactuill. BomHbsl e bpoiins.
KopnyckynsipHO-BOIHOBOM Jyau3M. Hudpakums
3JIEKTPOHOB Ha KpUCTAJIIAX




7.2.4

CrioHTaHHOE U BBIHYKJICHHOE M3JIy4deHHE. YCTPOMCTBO U
IPUHLIKI paboThI J1a3epa

7.2.5

TexHudyeckue  yCTpOMCTBA:  CHEKTPAJBHBIA  aHAIU3
(ceKkTpocKoI), J1a3ep, KBAHTOBBIH KOMIIbIOTEP

7.2.6

[IpakTuueckue pabotel. HaOmiogenwe  auHEHYaTOro
cHekTpa

7.3

ATOMHOE AJIPO

7.3.1

MeTtoapl HAOMIOACHUS M PETUCTPALMU  AJIEMEHTaPHBIX
YaCTHIL

7.3.2

OtkpeiTHe pamumoakTuBHOCTH. OnbiTel Pesepdopma mo
OTpEJICICHUI0  COCTaBa  PAJMOAKTUBHOTO  HM3Ty4YCHUS.
CpoiictBa anmb(da-, Oera-, ramma-usiydcHus. BrusHue
PaIMOaKTUBHOCTHU HA YKMBBIE OPTaHU3MBI

7.3.3

OtkpeiTHE TPOTOHA U HEWTpoHA. HykioHHas MoJens sapa
I'eiizenbepra — MBanenko. 3apsia siapa. MaccoBoe 4ucio
sinpa. M3otomnsl

7.3.4

Anbda-pacrian. OJEKTPOHHBIA W TO3UTPOHHBIN Oera-
pacrian. [amma-usnydenue. 3akoH  paJMOAaKTHBHOTO
pacnajia

7.3.5

DHeprusi CB3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledext
Macchl 41pa

7.3.6

SnepHbie peakuuu. [{eseHre U CUHTE3 SAEP

7.3.7

Snepusiit peaktop. Tepmosiaepublii cunTe3. [Ipobnemsl u
MEPCHEKTUBBl  SIIEPHOM  HHEPTeTUKH. KOJIOTUYECKUE
ACIIEKTHI IEPHOM YHEPIETUKH

7.3.8

OnemeHTapHble  yacTHIpl. ~ OTKpbITHE  HO3UTPOHA.
DOyHAaMEHTAIBHBIC B3aUMOJICHCTBUSI

7.3.9

TexHudeckue yCTpOMCTBa: IO3UMETpP, KaMmepa Buibcona,
SIEPHBINA peaKTop, aToMHast OoMOa

7.3.10

[IpakTyeckue padbotel. MccnenoBanue TpekoB yacTull (110
rOTOBBIM (hOTOTpadusIM)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro He6a. Co3Be3aus, spKue 3BE3/IbI, MITAHETHI,
WX BHIUMOE IBIKEHUE

8.2

Conneunas cucrema. IInanersl 3eMHoM rpynnsl. [InaneTsr-
TMTaHTBl U UX CIyTHUKH, KAPJIUKOBBIE IIJIaHETHL. Maible
Tena CoTHEYHON CUCTEMBI

8.3

Comnne, porochepa u atMmochepa. CoaHeuHass aKTHBHOCTD

8.4

HcTounuk suHeprun CoiHIIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca, CBETUMOCTb,
pamuyc, TeMmIeparypa, HUX B3auUMOCBA3b. Jlmarpamma
«CTEKTPAIbHBIN KJIACC — CBETHUMOCTBY». 3BE3/bI TJIABHOM
MOCJIEA0BATEIbHOCTH. 3AaBUCUMOCTh «Macca — CBETUMOCThY
JUIsL 3BE3]1 IVIABHOM I1OCIIEJOBATEIILHOCTH

8.6

Buytpennee CTpPOEHHE 3BE3]I. CoBpeMeHHbIE
MPEICTaBIICHUS O MPOUCXOKACHUH U 3BOJIOITUH COJTHIIA U 3BE3.
Ortansl )KU3HU 3BE3]




Mneunbiii  Ilyte — nHama [Damaktuka. ChoupanibHas
CTpyKTypa l anakTuku, pacupeneneHue 38€3/, ra3a U MbUIH.

8.7 [Tonoxxenne u nemxenue Connua B ['anaktuxe. [lnockas u
cepuyeckas MoACUCTEMbI I anakTHKU

]38 Tunel ranaktuk. Paguoranaktuky u KBaszapbl. UEpHbIe
JBIPBI B siIpax TaJIaKTUK
Bcenennas. Pacumpenne Bceenennoit. 3akoH Xa006ia.

39 Paz6eranue ramaktuk. Bospact u paamyc BceneHHOH,
Teopus bosbioro B3psiBa. Mojens «ropsueid BceneHHoi.
PenrkToBOE M3NTyyeHHE

210 Macmrabnass cTpykrypa Bcenennoil. Meraranaktuka.

Hepeménnple npo0ieMbl aCTPOHOMUHI




YYEBHO-METOJNUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEGHBIE MATEPUAJIBI JIUIS1 YYEHUKA

» ®uszuka. 10 knacc. Maxumes I'.41., byxosues b.b., Corckuit H.H.; nox
penakiueit [TapdentheBoit H.A. AknmonepHoe obmectBo «M31aTenbCTBO
«IIpoceemenue»

» ®usuka. 11 xmacc. Makumes I'. 4., Byxosies b.b., HUapyrun B.M.; o
penakiueit [TapdentreBoit H.A. AkumonepHoe obmectBo «M31aTenbCcTBO
«IIpoceemenue»

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

o OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA IOK https://monypoku.pd/



https://physicon.ru/eor-list/4-fizika
https://моиуроки.рф/
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