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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yibTaraM
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM M3Y4YeHUs] (PUM3HKUM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir uW acTpoHomuel. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HWIel, KOTOpPhle MOXKHO paccMaTpuBaTh KaK MPUHIIUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3UUECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMCHHBIX MPEACTABICHUSAX O TPHUPOAC, TpaHHIAxX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPaTOpHBIX padoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS W OICHKH, OCYIIECTBISICTCS YYaCTHHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB TIO TPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIU IS CUTYyalluu MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
MpPEeIMETHOTO KaOWHeTa (U3WKW WIA B YCIOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUUICCKUX TIPUMCHCHUH.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7abopaTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTpEeMJICHUS OOYYAIOUIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C  HMCIOJb30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peHICHUS pa3IUYHbIX 3a]a4 C SBHO 3a/laHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM JJIs1 Pa3BUTUSI YMEHHUM MPOEKTHO-UCCIIEI0BATENbCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme 1o (¢U3MKE TMEpeueHb Ja0OpaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO TOJA YIjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHH MPHU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPIUMM CHUCTEMBI TEIl.
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE nBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW HHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapakrtep IBWKCHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE WU3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuecTBo TemIoTel U pabota. BHyTpeHHsIs
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIy4eHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonarue 00 aamabaTHOM Tmiporiecce. IlepBbIil 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi PHEpPrUM B TEIUIOBBIX MamnHax. KoadduimeHt mnosne3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHune BHYTpEeHHEH SHEpruu (TeMIepaTyphbl) Tela Mpy Tersionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amop(ubsie Tena. AHA30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGmronenue HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsanoB. [IpOBOIHUKH, AUAJIEKTPUKH M MOJYNPOBOJAHHKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULUN DNEKTPUUYECKUX Tonel. JIMHNM HanpssKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcarop. DIeKTpPOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS JIICKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIONIaAu
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DOneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSATEIbHBIM M HECaMOCTOSTENbHbBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, FalbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue SIEKTpOABWKYIIEeH Ccuibl. KopoTkoe 3amblKaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOUW NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoopHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JInHMuM MarHuTHOM MHAYKUMU. KapThuHa JMHUNA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, amrumatyaa u ¢asza KoJieOaHUM.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii  TOok. CHUHYyCOMAQIBbHBIM TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mocienoBaTeNbHOM COCIMHEHMHM PE3UCTOpa, KaTyIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre TNEPEeMEHHOrO TOKa B IENM W3 MOCJEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaIOIe Cpeibl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPaHEHUE TTOTIEPEUYHBIX U MTPOJAOIBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYIOW M
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CiioxHbIi cocTaB O6enoro ceera. LBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenespl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YclioBue HaOI0IEHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3Mepenue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEHHAIIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOJYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAIICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MaccChl C JHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKON YaCTULBI. DHEPIHUs
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue OiiHmTeliHa 11 poTodpdekra. «KpacHas rpaHunar
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTodddeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaGmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paanoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
Binsinue paaAnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siApe. SaepHbie cuibl. JledekT macchl sipa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro Heba. Co3Be3mus, SpKHE 3BE3NBI, IUIAHETHI, UX BHIMMOC
JIBIDKCHHE.

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETHUMOCTB». 3BE3IBI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktnky u xkBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3NUECKON KapTUHE MHpPaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M € KypcamMH MaTE€MaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MO/JIETb, U3BMEPECHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALNIUUECKAsI CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: JNWHUAM DJEKTPOINEpeaady, TE€HEepaTop MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IecTBa, pacUIUpeHHe >KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJNbTYpbl, OCO3HAaHHE TJ00aIHLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1IeNIM JCSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIHTAaTOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MH(POpManuu (PU3HUECKOTO COJEpKAHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHWA B Pa3UYHBIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pPEe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TO3HABATEJIbHOM  pedJeKkcuu KaKk  OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHI)KECHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLICHCTBYETCS HMOLMOHAIBHBIN UHTEIUICKT, IIPEAII0JIAraro Ui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMsl, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATb MCXOIS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSTHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOJMHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEPIHS,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBecHE, UCIApPCHHUE, KOHJCHCAIMS, IUIABJICHWE, KPUCTAJUTH3AIUs, KHUIICHHE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30MpOlieccax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKHUE BEITMYMHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICTT HMCIOJB3YEeMBIX BEIMYMH, WX O0O3HAUCHHUS M CIWHHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECCKOTO JBIDKCHHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUEHWUsS W EAWHUIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIONINC JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJIS, TIOTEHIIMAN, Pa3HOCTh MOTEHIIUAJIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECChI U SIBIICHUS, UCTOJB3YsS (PU3NUECKHEe
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJICKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTpUYECKOro 3apsiga, 3akoH KynoHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI MO HCCICNIOBAHUIO (PU3UYECKUX SBICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bOopMyIMpPOBATH BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh MnpaBuia 0€30MacHOrO TpyJa MpH NPOBEJCHUM HCCIICJOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCHOJB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHajM3a yCJIOBHS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

peniaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAILIHUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYIIE C BBHIINOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM TPOOIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO fJipa MpU PELICHUU (PU3HYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus W TOJAApU3ALMS  CBETa, JUCIEpCUs  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DBJEKTPUUYECKYID  IPOBOAMMOCTh  Pa3IMYHBIX  Ccpea) |
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKOUS MarHUTHOrO Mojs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KAaTyIIK{, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJIEM, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi Cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIUUECKUIL
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBJICHUS M MPOIECCHl, HUCIOJIb3Ys
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIJIEp, MPU ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3MYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOIO U MapalieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEHHE DWHIITENWHA i QoTtodddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAHEHHsI HMMILYJIbCA, 3aKOH COXPAHECHMS
IIEKTPUYECKOTrO 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTYJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHULBl, 00J1acTH)
IIPUMEHUMOCTH;

OIPEIENISTh HAIIPaBJICHUE BEKTOPA MHAYKIMY MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl Amrepa u cuisl JlopeHua;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCICAOBAHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEpPEHHUsT U HCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsIMBIX  M3MEPEHMH: TNpU STOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOBI IO pe3yJibTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHUM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIONMYJSpHON MHGOpMAIUH, MOJYYCHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JIESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 ArHHTHOE NOJle. DICKTPOMAIHATHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKINS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CATITICCRIE 1 STCKTPOMATHITHEIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHuUs
59 MexaHu4eckre 1 31eKTpOMarHuTHbIE 5 1 httos://m.edsoo.ruMOT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTCIBHOCTH
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SW0OVAWQRS
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TEMATHYECKOE INTAHUPOBAHUE!

10 KJIACC
HaumenoBanue
No OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHOe cosiepikaHue
/i 00yJarommxcst

y4eOHOTO MpeaMeTa

Paznen 1. ®u3uka u MeTOIbI HAYYHOI'O MO3H

AHUA

1.1 | ®usuka u MeTObI 2 Puznka — HayKa O IPUPOJIE. N3ydyeHne HayuyHBIX (3MIIUPUIECKUX

HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bl TO3HAHUS Y TEOPETHYECKHUX ) METOJIOB ITO3HAHUS
OKPY’KaIOILET0 MUPA. OKPYarOILEro MUpa.
Pons 3xkcniepumenTa u teopun OOcy:x1eHne rpaHull IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IPUPOJIBI. (bU3MYECKUX 3aKOHOB U TEOPUH.
DKCHEepUMEHT B (PUBHKE. PaboTa B rpymnmne no noaroToBke
MoaenupoBanue puznuecKkux KOPOTKHUX COOOIICHHI O POJIK U MECTE
ABJIEHUN 1 IpolieccoB. Hayunbie (GU3UKY B HayKe U B MPAKTHYECKOU
runote3bl. Gu3nuecKue 3aKOHbI JESATEIbHOCTH JIFOIEH.
U TeopuH. ['paHuIpl IpUMEHUMOCTH | JIeMOHCTpalys aHAJIOTOBBIX
¢usnueckux 3akoHOB. [IpuHIUN U U (POBBIX U3MEPUTETBHBIX
COOTBETCTBHUSI. npuOOpPOB, KOMITBIOTEPHBIX AATYUKOB.
Ponw u MmecTo dpusuku OcBoeHnEe OCHOBHBIX MPUEMOB pa0OThI
B popMHUPOBAHUHU COBPEMEHHOM ¢ nudpoBoii 1abopaTopueii no puznke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Hroro no pazaeny 2

! Tlpn paspabotke paboueii mporpaMMbl B TEMATHYECKOM ILUIAHUPOBAHMH JOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJNB30BAHMS JJIEKTPOHHBIX (LM(PPOBBIX)

00pa30BaTeIbHBIX PECYPCOB, SBISIONUXCA yIeOHO-METOAMYECKUMHU MaTepHaJIaMHt, COJIepKaHHe KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa30oBaHUU.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyeTa.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTh )
Y YCKOPEHHUE MAaTEPUATIbHON TOUKH,
HX MPOEKIUHA HA OCU CUCTEMBI
koopauHat. CioxxeHue
MEPEMEIICHHUH U CII0KEHUE
CKOpPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH

Y IIEPEMEILICHUS] MaTepUaTbHON
TOYKHU OT BPEMEHU.

CBobOoaHOe nageHue. Y ckopeHue
CBOOOHOTO Ma/ICHUSI.
KpuBonuneiHoe 1BUXEHHUE.
JIBr>KeHre MaTeprualbHOM TOUKH
10 OKPYKHOCTH C IOCTOSTHHOU

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JIMHENHAs1 CKOPOCTb.
[Tepuon u yactota oOparieHus.

LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudeckue ycTpoucTaa

[IpoBeneHue IKCIIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
OTIpEeJICICHHs] MTHOBEHHON CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSIMU, TPOUJECHHBIMH TEJIOM

3a IOCJIeI0BATENbHBIE PABHbBIE
MIPOMEKYTKHA BPEMECHH

MIPU PaBHOYCKOPEHHOM JIBUKEHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
U3y4YeHUE ABUKCHUS IIapyKa B BA3KOM
KUJIKOCTH; U3YUYCHHE JIBIXKCHUS TEIa,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OObsicHEHUE OCHOBHBIX MTPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOWCTB,
TaKUX KakK: CIIUJOMETP, IICITHBIC

Y pEMEHHBIE TTepeaun IBUKCHUS;

Y yCJIOBUH X 0€30MacHOro
MCIIOJIb30BaHUs B IOBCEHEBHOM
KHU3HU.

Pemenue pacueTHBIX 33124 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KHHEMAaTHKH.

[TocTpoenune u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMAaTHYECKHUX
BEITMYMH OT BPEMEHU

JIJ1sl PABHOMEPHOTO
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" IIPAKTUICCKOC IIPUMCHCHHC!
ClIMaAOMCETpP, ABHKCHUC CHAPAI0B,
LHCITHBIC U pECMCHHBIC IICPCAAYN

Y PABHOYCKOPEHHOT'O IPSIMOJIMHEUHOTO
JIBUKECHHUSL.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHEHOE
JBUKEHHE, CBOOOIHOE Ma/IeHuE Tell,
JBUKEHHUE MO OKPY>KHOCTH.
OnucaHne MEXaHUYECKOTO IBUIKECHHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: KOOPJMHATA, ITyTh,
nepeMeNIeHHEe, CKOPOCTb, YCKOPEHHE.
Pabora B rpynmnax npu miaHupOBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3yNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUH 110 TEME

2.2

JInHamuKa

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. llepBpiit 3akoH HeroTOHA.
NuepruanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIEepnO3uLINKU CUl. BTOpoii 3aKoH

HrroToHa 111 MaTeprualibHOM TOUYKH.

Tpernii 3akoH HproToHa

JUIL MATEPUAIIBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHHUS.
Cuna Tsoxectu. [lepBas
KOCMHYECKast CKOPOCTb.

CpaBHeHUE Macc B3aUMOJICHCTBYIOIIUX
TeJL.

N3ydeHne 3aBUCUMOCTH CHUJIBI
YOPYTOCTH OT iepopmaIu; CpaBHEHHE
CHWJI TPEHHS TTOKOSI, KAUCHUS

Y CKOJIbKCHUSL.

OOBsiICHEHNE HEBECOMOCTH.
[IpoBenenue 3xcniepumMeHTa:
HCCJIEIOBAHNUE 3aBUCUMOCTH CHJI
YIIPYTOCTH, BO3HUKAKOIIUX

B IIPYKUHE U PE3MHOBOM 00pa3slie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokosl,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenus. Cyxoe TpeHHe.
Cuuia TpeHUs CKOJIBXKEHUS U CUla
TpeHus nokosi. Koadduruent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKECHUH TEJIA B )KUJIKOCTH
WJIA Tase.

[ToctynarenbHOE M BpaniaTeIbHOE
JIBKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CHJTBI OTHOCUTEIBHO OCH
BpameHus. [neqyo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuueckue ycTpoucTaa

Y [IPAKTUYECKOE MPUMEHEHHUE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

OT UX AepopMaliN; U3yYEHUE
JBIDKEHUS OpycKa 1Mo HAaKJIIOHHOM
IJIOCKOCTH; UCCIIEI0BAaHUE YCIOBUI
PaBHOBECHS TBEPOTO TeJia, UMEIOIIETO
OCh BpalleHHUs.

OOBsacHeHne 0cOOEHHOCTEN
PAaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO ABU>KEHUSI,
CBOOOHOTO ITaACHHUS TEJ, IBVIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrproTOHA, 3aKOHA BCEMUPHOTO TSTOTCHHUSI.
OOBsicCHEHHE OCHOBHBIX MPUHIIUIIOB
JICHCTBUS MOIIMITHUKOB 1 X
MPAKTUYECKOT0 TPUMEHEHUS.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOJIEIBIO

C MCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

PacniosnaBanue Gpu3nUeCcKuX SIBICHHIM
B YYEOHBIX OMBITaX M OKPYXKaIOIICH
JKU3HU: UHEPITUS, B3aUMOJICHCTBUE TEJl.
AHanu3 GU3NYECKUX MPOLIECCOB

U SIBJICHHUH C MCIIOJb30BaHUEM 3aKOHOB
Y TIPUHLINIOB: 3aKOH BCEMUPHOTO
tarorenus, |, || u III 3akons1 HeroToHa,
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IIPUHLIAI CYTIEPIIO3ULIAN CUJI, TPUHLIATL
PABHOIIPABHOCTH MHEPLUAIIBHBIX
CUCTEM OTCYETA

2.3

3aKOHBI COXpaHCHUA
B MCXAaHHKC

HNmiysibc MaTepuaibHON TOYKU
(Tena), CUCTEMBI MaTepUAJIbHBIX

TOYCK. I/IMHYJ'IBC CHJIbI 1 U3BMCHCHUC
HMIIYJIbCa TClIa. 3aKoH COXpaHCHHUA
HMITYyJIbCA. PeakTtuBHOC JBHKCHHUC.

Pa6ora cuiibl. MOIIHOCTH CHITHI.
Kunetnueckas sneprus
MaTepHAIBHON TOUKH. Teopema
00 M3MEHEHUU KMHETUYECKOU
SHEPIUM.

[TorenuunanbHas SHEPTHSL.
[ToTeHmanbHast SHEPTUS YIIPYTO
neopMUPOBAHHON MPY>KUHBI.
[ToTeHmanbHast SHEPTUS TEIA
BOJIM3Y MOBEPXHOCTU 3EMIIH.
[TorenunanbHbIC U
HETNOTEHIIMAIbHbIEC CUJIBL. CBA3b
pabOThI HEMOTECHITUATIBHBIX CHIT
C U3MEHEHUEM MEXAHUYECKOU
SHEPIrUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKOU
SHEPIUM.

Yupyrue v Heynpyrue
CTOJIKHOBEHMUS.

[IpoBeneHne FKCIEPUMEHTA: U3YUEHUE
a0COJIIOTHO HEYNPYTOro yaapa

C IOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U PAa0OTHI CUJIBI C UBMEHEHUEM
MEXaHMYECKOI YHEPTUH Tella

Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO
KTyTa.

Ornenka aOCONIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEepEeHU (PU3NUECKUX
BEJINYUH.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXPAHEHUA.

Peliennie kKayeCTBEHHBIX 3a7a4

C OOpPOW HAa U3YUYEHHBIE B pa3Jeie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3MYECKUe SBICHUS.

Ornucanne MeXaHUUECKOTO JIBMYKEHUS

C MCTIOJIb30BaHNEM (hU3HUECKIX
BEJINYMH: UMITYJIbC T€JIa, KHHETUYECKAs]
SHEPrus, MIOTEHIMAIbHAS DHEPT U,
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TexHnueckne ycTpoucTBa

U IIPAKTUYECKOE IPUMEHEHHE:
BOJIOMET, KOIIEp, NPY>KUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MexaHu4eckas paboTa, MEXaHUYECKas
MOIIHOCTb.

AHann3 pU3n4IeCcKuX MpoIeccoB

Y SIBJICHUH C MCIOJIb30BAHUEM 3aKOHA
COXPaHEHUSI MEXAHUYECKOU SHEPIHUH,
3aKOHA COXPAHECHHMSI UMITYJIbCA.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS U MPAKTUYECKOTO
IIPUMEHEHUS] TEXHUYECKUX YCTPOMCTB,
TaKMX Kak: BOJOMET, KOIIEp,
IIPY>KUHHBIN TUCTOJIET.

OObsiCHEHUE TBUYKEHUS PAKET C ONOPOI

Ha M3y4YCHHBIC (PU3MUCCKHE BEIIMUUHBI
1 3aKOHBI MEXaHHUKH.
Hcnonb3o0BaHue Mpu MOATOTOBKE
COOOIIEHUI O TPUMEHECHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHN

JUTSl TIOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETALUN U TIPEICTABICHUS
nH(pOpMaIu, KpUTHYCCKUH aHATN3
noyiy4aemMoi uHpopMauu
[IpoBeneHre KOCBEHHBIX H3MEPECHUH,
HUCCIe0BaHUI 3aBUCUMOCTEN
(U3UYECKUX BEIIMYWH, TIPOBEPKA
MIPEITIOKEHHBIX TUIIOTE3

Htoro no pazgeny

18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUn

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUHU U UX OIIBITHOE 0OOCHOBAHUE.
bpoyHoBCKOE nBMXKEHHUE.
Huddysus. Xapaktep IBUKCHUS

Y B3aUMO/ICUCTBUS YACTHUII
BellecTsa. Moaenu CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BSICHEHHE CBOMCTB BEIlIECTBA

Ha OCHOBE dTHUX Mozene. Macca

1 pazMmepsl Mosiekyl. KonnuectBo
BemiecTBa. [loctosHHas ABoraapo.
TeruioBoe paBHOBECHE.
Temmeparypa u ee U3MepeHHue.
[Ixamna remneparyp Llenscus.
Mopenp uieajaprHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH UAECATBHOIO Ta3a.
AOGcouroTHas TeMIiepaTypa Kak Mepa
CpEHEN KNHETUYECKON DHEPTUU
TEIJIOBOTO IBUKEHHUS YaCTHI] rasa.
[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MenaeneeBa—KianeipoHa.

3akoH [lanbToHa. M30mpornecchl

[IpoBeneHne >KCIIEpUMEHTA!
OIpEJEICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpPEeHNU1 00beMa KOMHATBI, 1aBJICHHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
HCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEepPEHUN (PU3NUECKUX
BEJINYMH.

OObsicCHEHUE OCHOBHBIX TIPUHIIUIIOB
JeUCTBUHM TepMOMETpa U OapomeTpa

U yCIIOBUM WX 0€30MacCHOTO
UCIIOJIb30BAHUS B MOBCETHEBHOM
KU3HH.

Pacnio3naBanue pusndeckux sBICHUN

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: U dy3us, OpOyHOBCKOE
JIBUKEHUE.

Ornucanue TEnIoOBbIX SABICHUN

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JaBJICHUE ra3a, TEMIEPaTypa,
CpeaHsIsl KHHETUYEeCKasi YHEPTUs
Xa0TUYECKOTO JBUKEHHS MOJIEKYI,
CpEIHEKBAIpaTUYHasi CKOPOCTh
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B UJICAIBHOM Ta3e C MOCTOSTHHBIM
KOJINYECTBOM BEIIIECTBA.
['padmyeckoe mpencraBacHue
M30MPOIECCOB: U30TEpMa, U30X0pa,
n3o0apa.

TexHu4yeckue yCTporucTBa

U IPAKTHYECKOE IPUMEHEHUE:!
TepMOMETp, OapoOMeTp

MOJIEKYL.

AHanmn3 GU3NYECKUX MPOIIECCOB

U IBICHUU ¢ ucnoab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEU
KUHETUYECKOW YHEPTUHU TEILIOBOTO
JIBU>KCHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Pemienre pacueTHbIX 3aj1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCTIOJIb30BAHNEM OCHOBHBIX
nonoxeHuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOUN (PUBHKHU.

Pabota B rpynnax npu rjiaHupOBaHUH,
MPOBEICHUU U MHTEPIIPETAIIUU
pPE3yJIbTATOB OMBITOB U AHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

3.2

OCHOBBI
TEPMOTUHAMUKA

10

TepMoanHaMuyecKas CUCTEMA.
BryTtpennss sneprus
TEPMOJUHAMHYECKON CUCTEMBI

U CIIOCOOBI €€ N3MEHEHHS.
KonuuectBo TemnoTsl u pabdora.
BuyTpenHsis s3Heprus 0JIHOATOMHOTO
HUIeaJIbHOro ra3a. Buabl
TEIJIONepeauu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y IebHAas
TEIUIOEMKOCTh BEIIIECTBA.

IIpoBeneHue dKCIIEpUMEHTA: U3MEPEHUE
YAEIBHOMN TENMIOEMKOCTH BEIIECTBA.
OreHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3yuenue Mojeneit napoBoi TypOHHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEAaKTUBHOIO IBUTATEIIs.

OOBbsicHEHNE IPUHIUIIOB ACHCTBUS

Y yCJIOBUI 0€3011aCHOr0 UCIOIb30BAHUS
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KonuyecTBo TemnoThbl

Ipu TeIUIonepeaye.

[Toustue 00 agnabaTHOM
npouecce. [lepBbiii 3ak0H
TEPMOJUHAMUKHU.

[Iprmenenue nepBoro 3aKoHa
TEPMOIMHAMHUKH K U30IIPOLIECCAM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aK0H TEpMOAMHAMUKH.
HeoGpaTumMocTs nporieccon

B IIPUPOJIE.

TennoBbie MamuHbL. [[puHIUTIBI
JEUCTBUS TEIJIOBBIX MAIIUH.
[TpeobpazoBanus SHEPTUN

B TEIUIOBBIX MaIIMHAaX.
Koadpunment noneznoro aercTus
TETUIOBOM MAIlIHBI.

Hukn Kapao u ero koadpuiieHT
IIOJIE3HOTO ICHUCTBUS.
DKOJIOTHYECKHUe TPOOIEeMbl
TEIUIOPHEPTETHKHU.

TexHuyeckue yCTporucTaa

U IPAKTUYECKOE TPUMEHEHHE:
JIBUTATEJIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOIUIBHUK,
KOH/AMIIUOHED

B ITIOBCEHEBHOM KM3HU JBUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOIO
XOJIOIUIIbHUKA, KOHJIUIIHOHEPA.
Omnucanye CBONCTB TEN U TETIOBBIX
SBJICHUM C UCIIOJIb30BAHUEM
bu3nyecKnX BEIMYUH: JaBJICHUE ra3a,
TeMIlepaTypa, KOJIM4eCTBO TEIIOTHI,
BHYTpPEHH:ISl SHEprus, paboTa rasa.
Pemenue pacueTHBIX 33124 C SBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIpHOM (pU3UKH

U TEPMOJMHAMUKH.

Pemenne kauecTBEHHBIX 33134

C ONOPOW HAa U3YUYEHHBIE B pa3IEie
«MonexynsipHas ¢puzuka

1 TEPMOJIMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBIICHUSI.

PaGoTa B rpynmax npu aHaimse
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMAaIUH TI0 TeMe
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3.3

ArperaTHblie
COCTOSIHUS BEIIECTBA.
da30BbIE MEPEXO0IbI

[TapooOpa3oBaHue U KOHICHCALIHSL.
Hcnapenue u xureHue.
AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTH BO3/yxa. HachIeHHbIH
nap. Y enabpHasi TerioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT JABJICHUS.
TBepnoe Teno. Kpucrannmueckue
u amop(dHbIe Tesla. AHU30TPOIHS
CBOWCTB KpuCTAILIOB. JKuIKME
kpuctamibl. CoBpeMeHHbIE
Marepuaisl. [ naBnenne

U KpUCTAJUTN3anus. Y IeTbHas
TerioTa masienus. Cyoaumanus.
VYpaBHeHuUE TEMI0BOTO OanaHca.
TexHuueckne ycTpoicTBa

U IIPaKTUYECKOE MPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KaJOPUMETP, TEXHOJIOTHH
MOJIYYCHHS] COBPEMEHHBIX
MaTepuasoB, B TOM YHCTE
HAaHOMATEPHUAJIOB,

Y HAaHOTEXHOJIOTUHU

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJBHOM BIaKHOCTH BO3IyXa.
OneHka aOCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUH (PU3NIECKIX
BEJIMYMH.

N3ydeHne CBONMCTB HACHIIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIQXKHOCTH.

Hab6nronenue kuneHus

MIPU TOHUKEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPUCTAJTMYECKOTO BELIECTBA.
OOBsicHEHUE PUHITUTIOB IEUCTBUS

Y yCIIOBHIA 6€30MacHOr0 UCIIOJIb30BaHUS
B IMIOBCETHEBHOMW XKU3HU THTPOMETPA,
MICUXPOMETPA, KaJTOPUMETpA.

N3ydeHne TEXHOJIOTUI NOIYyYEHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCJIE
HaHOMAaTEepHUaJoB.

Peliennie pacueTHbIX 3a/1a4 C SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIOJIb30BAaHUEM YPABHEHUS
TEIJI0BOro OanaHca.

Pelienrie kKayeCTBEHHBIX 3a7a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUe
SABJICHUS 10 TEME.
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Pacno3naBanue pu3nyeckux siBICHUN
B Y4€OHBIX OMBITaX U OKPYXKAIOMIEH
KU3HH: TeopMarvs TBEPAbIX TEl,
HarpeBaHUE U OXJIAXKICHUE TeT,
M3MEHEHHE arperaTHbIX COCTOSHUI
BEIIECTBA U O0OBICHEHNE NX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(u3UKH.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETAIIUU
U TIpeICTaBIICHUS MH(OPMALIMK TPU
MOATOTOBKE COOOIICHUM O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHON (DU3UKU

Y TEPMOJIMHAMUKHU B TEXHUKE

1 TEXHOJIOTHSIX

Htoro no pazneny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DnexkTpocraTuka 10 DnekTpuzanus ten. Jinekrpudueckuil | [IpoBeneHue skcrepuMenTa: u3MepeHue

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

B3anmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueqHsbli 2IEKTpUYECKUI
3apsi. DNEKTPUUECKOE MOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

N3ydyeHne npuHIUIIOB A1EUCTBUSA
AJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJICHCATOPA.

N3yyenue npuHUKUIIOB JCUCTBUS
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Hanps»keHHOCTB 3JIEKTPUYECKOTO U yCIIOBUN 0€3011acCHOTO MPUMEHEHUS
noJist. [IpuHIuMn cynepno3unuuu B MMPAKTUYECKON KU3HHU,
AJICKTPUYECKUX MoJieH. JInnuum KOMUPOBAIBHOTO ammapara, CTPyuHOTO
HaMpsSKEHHOCTH AJIEKTPUUECKOTO MIPUHTEPA.
TIOJISL. PaccmoTpenue puznyeckux o
PaboTa cui 351eKTpOCTaTUYECKOTO CHOBAHUU IEKTPOCTATUYECKON
nous. [lorennuman. PazHocts 3aIIUTHI ¥ 3a3€MJICHUS
noTeHuuaoB. [[poBOTHUKY U ANIEKTPONIPUOOPOB.
JIUBJIEKTPUKU B Pemienne pacueTHbIX 3a/1a4 C IBHO
3JIEKTPOCTATHYECKOM IT0JIE. 3aJlaHHOM (PU3NYECKOH MOJICIIBIO
JIMoIIeKTpUY€ecKas IPOHUIAEMOCTE, | C HCIIOJIL30BAHUEM OCHOBHBIX 3aKOHOB
DnekTpoeMKocTh. Konpencarop. U (POPMYII DIIEKTPOCTATUKH.
DIIEKTPOEMKOCTb INIOCKOTO Pemienre kauecTBEHHBIX 3a7a4
KOHJIeHCaTopa. DHEeprus C OTIOPOi1 Ha U3yYEHHBIE 3aKOHBI,
3apsHKEHHOTO KOHIEHCATOopA. 3aKOHOMEPHOCTH U (prU3HUECKUe
TexHu4yeckue yCcTponcTBa SBJICHUSI DJIEKTPOCTATUKHU.
U TIPAKTHYECKOE TPUMEHEHHE: Pacno3naBanue puznueckux sBICHUN
ANEKTPOCKOI, 3JIEKTPOMETP, B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
ANEKTPOCTAaTUYECKas 3alllUTa, KU3ZHU: DJICKTpU3aIus Tel,
3a3eMJICHUE AJIEKTPOIPUOOPOB, B3aMMOJICUCTBHE 3aPSI0B U OOBSICHEHUE
KOH/JICHCATOP, KOMTMPOBAIbHBIN UX Ha OCHOBE 3aKOHOB U (hOpMy
armapar, CTPyUHBIN IPUHTED AJIEKTPOCTATUKH.
Onucanue U3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN
C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: 3JIEKTPUUECKUN 3apsij,
HaIpPsSKEHHOCTh AJIEKTPUUECKOTO OIS,
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MOTEHIIMAI, Pa3HOCTh IOTEHLIUAJIOB,
AIIEKTPOEMKOCTb.

Ananu3 Gu3nuecKux mporeccoB

Y SIBJICHUH C UCITOJIb30BAHUEM
bu3nyeCKUX 3aKOHOB: 3aKOHA
COXpaHEHUS AIEKTPUIECKOT0 3aps/a,
3akoHa KyioHna.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
MH(pOpPMaIIU U TOATOTOBKE COOOLICHHI
O IIPOSIBJIICHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKPY’KAIOIIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3inM4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS DJICKTPUUECKOTO
Toka. Uctounuku Toka. Cuma Toka.
ITocTOAHHBIN TOK.

Hanpsoxenne.

3akoH OMa JiJ1g yyacTKa LeMHu.
DJIEKTPUUECKOE COPOTUBIICHHE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlociaeqoBarenbpHoOE,
napajjieabHOe, CMEIIAHHOE
COEMHEHUE MPOBOHUKOB.
Paborta snexkTpuyueckoro Toka.
3akoH /xxoyns—JIenna. MomHoCTh
ANEKTPUYECKOTO TOKA.

[IpoBeneHNe 3KCIEPUMEHTA: U3yUYEHHE
CMELIaHHOTO COEUHEHUS PE3UCTOPOB;
n3Mepenune JJ{C ucTtouHnka Toka v ero
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOJII0JICHHUE JIEKTPOJIN3a.

Orenka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJINYMH.

OObsicHEeHUE MPUHIIUIIOB IEUCTBUSA

Y YCJIOBHI 6€30MacCHOT0 MPUMEHEHUS
aMIiepMeTpa, BOJbTMETPA, PEOCTAaTa,
MCTOYHHUKOB TOKA,
AJIEKTPOHArPEBATENBHBIX U
AIIEKTPOOCBETUTENBHBIX MPHUOOPOB,
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DNeKTpoABMKYLIAas CUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM)
anexTpudeckou nenu. Koporkoe
3aMbIKaHUE.

DneKTpoHHas IPOBOJUMOCTb
TBEPbIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB

OT TEMIIEPATypPHI.
CBepXIpOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs
U IpUMECHasi IPOBOAUMOCTb
MOJTYyNnPOBOAHUKOB. CBOKCTBA
p—Nn-nepexona.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DNEeKTPpUYECKUN TOK B PaCTBOPax
U pACIUIaBaX AJIEKTPOIHUTOB.

DNEKTPOUTHYECKAs TUCCOLIUALINSL.

DIIEKTPOJIN3.
DJIEKTPUYECKHI TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOSTEJbHBIN pa3psl.
Mounus. [1na3ma.
TexHuyeckue yCTporucTaa

TEPMOMETpA COMTPOTUBJIEHUS,
BAKYYMHOT'O JI0J1a, TEPMUCTOPOB U
(hOTOpPE3UCTOPOB, OTYPOBOTHUKOBBIX
JINOJ0B, TAJIbBAHUKH.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocToSTHHBIN
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nueckux siBICHUM
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
JKU3HU: SJIEKTPUYECKAs TPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JECUCTBHUS TOKA.

AHaN3 3JIEKTPUYECKUX SIBJICHUI

Y MPOLIECCOB B LIEIAX IIOCTOSIHHOTO
TOKa C MCMOJIb30BAaHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MIOCJIEI0OBATEIBHOTO Y APAJUIETBHOTO
COEIMHEHUS MPOBOIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUI

C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: JIEKTPUUYECKUH 3apsif, CUJIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
ANEKTPUYECKOE COTPOTUBIICHUE,
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U IPAKTUYECKOE IPUMEHEHHE:
aMIIepMETp, BOJIBTMETP, PEOCTAT,
HMCTOYHHKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPBI

1 (hOTOPE3UCTOPBHI,
HOJIyIIPOBOJHUKOBBIN MO,
rajbBaHHUKa

pa3zHocTh noTeHuuanos, IJ1C, pabora
TOKAa, MOIIIHOCTH TOKA.
Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TTIOMCKa,
CTPYKTYPHUPOBAHHS, HHTCPIIPETAIIUN
U TIpeicTaBlIeHus nH(popMaIuu

IIPHU MOJITOTOBKE COOOIIEHUI
0 IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO

TOKa B TCXHUKC N TCXHOJIOTHAX

Hroro no pazgeny

22

PesepBHoe Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HaunmeHnoBanue
No KonunuectBo OcCHOBHBIE BUJIBI IEATEIbHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxanue
/11 4acoB oOy4Jaronuxcs
y4eOHOTO0 IpeamMeTa
Paznen 1. DiaexkTpoguHaMuka
1.1 | MarauTHOe noJe. 11 [TocTOsITHHBIE MATHUTHI. [IpoBeaeHnE SKCIEPUMEHTA: U3YUCHUE

DIIEKTpOMAarHuTHas
WHTYKITAS

BzanMoaeicTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKLIUH.
[IpuHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIWA
MarHuTHOTO MOJISI JJTUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuiia Amnepa, ee MOIYJIb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJIb

Y HalpasieHue. /[Bmkenue
3apsIKEHHOUN YaCTHULIbI

MAarHATHOTO IOJISI KATYIIKHU C TOKOM;
WCCIIEIOBAHUE JENUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHOM MHIYKLIMH.

OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PUZNUYECKUX
BEJINYMH.

OObsicHEHUE IPUHLIUIIOB IEUCTBUS

U yCJIOBUI 06€3011acHOr0 MPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
VHAYKIIMOHHOM IEUH.

Pemenue pacueTHbIx 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAS
WUHIYKLHS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
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B OJTHOPOJTHOM MarHUTHOM MOJIE.
Pa6oTa cuiel Jloperria.

SIBrIeHME ANEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DNEeKTPOJIBHKYIAS CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMAarHuTHOU
nHaykuuu apanes.

Buxpesoe aiekTpuyeckoe 1mose.
DIEeKTPOJIBUKYIIAS CUJIa UHTYKIIUH
B IIPOBOJHUKE, IBUKYILIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MAarHuTHOM TIOJI€E.

IIpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
CUJIa CAMOUHIYKIHUU.

DHeprus MarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.
TexHuueckue ycTponcTaa

Y MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AJIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS M1€Yhb

ABJIEHUS TEMBI «MarHuTHOE MoJe.
DNEeKTpOMAarHUTHAs! UHTYKIIHS).
OnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHna.

Pacno3naBanue pusndeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIECTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M IBUKYIIHICS
3aps.

AHaJIN3 SJIEKTPOMATrHUTHBIX SBICHUMN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
(bU3UYECKUX BETMYHUH: WHAYKITUS
MarHUTHOIO MOJIsl, cCujia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
AHEPIUsl JIEKTPUUECKOTO 1 MATHUTHOTO
oJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHnyeckue
Y JICKTPOMArHUTHBIC
KoJicOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
konebanus. ['apMoHudeckue
kojebanus. [lepuon, yactora,
aMIUIMTya U aza KojaeOaHui.
[IpyXVHHBIN MasITHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
koJiebanuil. [IpeBpamienue suepruun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE AJICKTPOMATrHUTHBIE
KOJIeOaHUS B UACATBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHUYECKUMHU U

QJICKTPOMAarHuTHBIMHA KoJeOaHUsIMU.

®opmyna ToMmcoHa. 3aKoH
COXpaHEHUS YHEPTUU B UICATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasieHue o 3aTyXarommx
KoJjebaHusX. BeiHyX/1€HHbIE
MEXaHUYeCKUe KoJaeOaHus.
Pe3onanc. BeiHyX/1eHHBIE
3JIEKTPOMArHUTHBIE KOJICOAHNUS.
ITepeMeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIe0aTeIbHON CUCTEMBI — ITEPUO/IA,
JaCTOTHI, AMIUTATYABI U (ha3bl
Kosie0aHu# (MPYKUHHBINA

W/WT MaTEMATUICCKUN MAsSTHUK ).
Hab6nronenue 3aryxaronmx KojaeOaHuu.
HccnenoBanrie CBOMCTB BBIHYKACHHBIX
KoJe0aHu M.

Habmronenue pe3onanca.

IIpoBeneHue 3KCIEpUMEHTA:
MCCIIEIOBAaHNE 3aBUCUMOCTH MIEPHO]IA
MaJibIX KojeOaHuii rpy3a Ha HUTU

OT JIJIMHBI HUTU U MACChI IPy3a;
HCCIIEIOBAaHUE IEPEMEHHOTO TOKA

B LIETIM U3 MOCIEI0BATEIHLHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU
U PEe3UCTOpa.

OrneHka a0COIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEHNN (PU3NUECKHIX
BEJINYUH.

OOBsiCHEHUE MPUHITUIIOB ICUCTBUS

Y YCJIOBHI O€30TIaCHOTO TPUMEHEHUS
AIEKTPUUYECKOr0 3BOHKA, TEHEpaTOpa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpONepeaay.

Pelienne pacueTHbIX 33714 C SIBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA M HAITPSIKCHHA.

Tpanchopmarop. [IponsBoacTso,
nepeaayda u noTpedeHue
ANEKTPUYECKON SHEPTUH.
DKOJIOTHYECKHE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynberypa ucnonb3oBanus
AJIEKTPOIHEPTUU B MOBCEITHEBHOU
YKA3HU.

TexHuueckue ycTpomucTaa

Y MPAKTUYECKOE MPUMEHECHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
AJIEKTpoIepenay

3aJIaHHOHN (PU3HUECKON MOJICITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpPMYJI, ONTMCHIBAIOIIINX
MEXaHUYECKHE U JIEKTPOMarHUTHBIE
KOJICOaHMS.

Onucanne MEXaHUYECKUX

Y DJICKTPOMArHUTHBIX KOJIEOaHUN

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJiebaHuil, aMmmutyaa u asza
KoJIeOaHUM, 3apsij ¥ cujia ToKa

B FTapPMOHHYECKHUX DJIEKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 33134

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIIINE
MEXaHUYCCKHE U DJIEKTPOMArHUTHBIC
Kosie0aHusl.

Pabora B rpymimax mpu miiaHupOBaHHH,
MIPOBEJICHAH W UHTEPIPETAIINH
PE3YNHTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETHHBIX UCTOYHHUKOB
uH(pOpMaIUK 110 TEME

2.2

MexaHnueckue
Y 3JICKTPOMArHUTHBIE
BOJTHBI

Mexanuyeckue BOJIHbBI, yCIOBUS
pacnpocrtpanenus. [lepuos.
CkopocTh pacpoCTpaHEHUs

U JyirHa BOJIHBL. [lonepeunbie

N3yuenune o6pa3oBaHus

¥ pacipoCTPaHCHUS MTOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJTH.
Habmonenue orpakeHus
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Y TIPOJIOIBHBIE BOJIHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. I poMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa.
DIEeKTPOMAarHUTHBIE BOJIHBI.
YcnoBus u3nydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanus BeKToposB E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, NPEJTOMIICHUE,
nossipu3anus, JudpaKims,
untepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX BOJIH.
[IpuMeHeHuE 3JIEeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpyuHIMTIBI paaArOCB3U

U TeneBuaeHus. Pagnonokanusi.
DNEeKTpOMarHUTHOE 3arpsi3HEHHE
OKPYKArOIIEU CPEBI.

TexHuyeckue ycTponucTaa

Y MPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBas AMArHOCTUKA

B TEXHUKE U MEAUIIMHE, pajaap,

U TIpEJIOMJICHUS], UHTEPPEPEHLIUU

U Tudpakiuy MeXaHUYECKUX BOJIH.
HabGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C AMIUIUTY 10U

Y YaCTOTOM KOJIEOAHUH, 3ByKOBOTO
pEe30HaHca.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
MpeJIOMJIEHUE, MOISPU3aALH,
nudpakiys, “HTepdepeHIus.
N3ydenne ycioBHil U3TydeHUs
ANEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BeKTopoB E, B, v

B DJICKTPOMArHUTHOM BOJIHE.
N3ydeHne npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBsicHEHUE PUHITUTIOB IEUCTBUS

Y yCIIOBUH 0€30MacHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJIULIMHE, pajiapa,
paanoNpUEMHUKA, TEJIEBU30PA,
anTeHHbl, Tenedona, CBY-meun.
Peliennie pacueTHBIX U KAYECTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONMCHIBAIOIINE
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PaIUONPUEMHHUK, TEJIICBU30D,
aHTeHHa, Tenedon, CBU-neup

pacnpocTpaHEHUE MEXaHUYECKUX
Y 3JIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanne NHPOPMAITMOHHBIX
TEXHOJIOT U JIJIs IOUCKaA,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUU

U TIpeJICTaBJIeHUs HHGOpMAIIUU

IPU TOJATOTOBKE COOOIIEHU I

00 UCIOJIb30BaHUU IEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IUCKyccun

00 3JIEKTPOMAarHUTHOM 3arpsA3HEHUU
OKPYKaIOUIEH CPEIbL.

Pabora B rpynmax mpu miiaHUpOBaHHH,
IPOBEJICHUH U UHTEPIIPETALUU
pe3yJIbTaTOB OMNBITOB U aHAJIU3E
JIOTIOTHUTEIHHBIX HCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

['eomeTprueckast onTuka.
[IpsamosMHENTHOE pacpOCTPaHEHUE
CBETA B OTHOPOAHOM cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
orpaxeHus csera. [loctpoenue
M300paXEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
MPEIOMJICHUS CBETa. AOCOTIOTHBIN
nokasaresnp npenomiienus. [loaHoe

N3ydenue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPaXXEHUs, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yyenne Mmonenen MUKPOCKOIIA,
TEJIECKOIIA.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMIICHUs
CTEKIJIA.

HccnenoBanue CBOMCTB M300paKeHUN
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BHYTPEHHEE OTPAKEHHUE.
[IpenenbHbIN yro MoJHOTO
BHYTPEHHETO OTPAKCHHSI.
Hucnepcus ceeta. ClI0kKHBIN COCTaB
oenoro cera. L{Ber.

Cobuparolnye 1 paccenBaroIne
nuH3bl. ToHkas nuH3a. DokycHoe
pPacCTOSIHUE U ONITUYECKAs CUJia
TOHKOM JMH3bI. [locTpoeHune
M300paKEHUI B COOMPAIOIIINX

U paccenBarolnX JinH3ax. opmyia
TOHKOM JIMH3bI. Y BEJIIMYECHUE,
JlaBaeMo¢€ JIMH30MU.

IIpenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
BonnoBas ontuka. Matepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKH.

VYV cnoBust HaOIIOAEHUS

MaKCHMYMOB U MUHUMYMOB

B MHTEp(HEPEHITMOHHON KapTHHE

OT IBYX CHH(a3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuums ceera. ludpakunonHas
penieTka. Y clioBue HaOIIOACHUS
TJIABHBIX MAKCUMYMOB IPU TTaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicCHEHUE PUHITUTIOB IEUCTBUS

U yCIIOBUM 0€30MaCHOTO MPUMEHEHUS
OYKOB, JIyTbl, oTOanmapara,
MIPOEKIIMOHHOIO arapara,
MUKPOCKOIIa, TEJIECKONa, BOJIOKOHHON
ONTHUKH, TUPPAKITUOHHON PEIICTKH,
HOJIIPOUIA.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (DOpPMYJI FTEOMETPUYECKON
ONTUKHU.

[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH F€OMETPUIECKON
ONTHKHU.

PacnioznaBanue Gpusndeckux sBICHUAN
B OIBITaX M OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPEJIOMIICHHUE,
uHTepdepeHus, tudpaxius

Y MOJISIpU3allusi CBETa, JUCIIEPCHUS
CBETAa.
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[Tonspuzanus ceera.

TeXHUYECKHE yCTPOUCTBA

Y MIPAKTUYECKOE TPUMEHEHHUE:
OYKH, JyTa, (hoToanmnapar,
MIPOEKLIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(PPAKITMOHHAS PELIETKA,
TIOJISIPOU]L

N3yuenue ycioBuii HaOIIOICHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(EPEHITMOHHON KapTHHE
OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

VcnoBue HaOIIOACHUS TIIaBHBIX
MaKCUMYMOB MpH NaJICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha TU(PaKIIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SIBICHUMN

C UCITOJIL30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO pacipoCTpaHEHUS
CBETAa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MIPEJIOMJICHUSI CBETA.
Omnwncanne ONTHYECKUX SABJICHUI

C UCIOJIb30BaHUEM (PU3HYECCKUX
BEJIMYMH: (POKYCHOE PacCTOSIHUE

M OIITHYECKAs CHJIa JTUH3BI

Hroro no pazgeny

Pa3znen 3. OcHOBBI crielIHAJIbHOI TeOpUHU OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CcIIEIAAJILHON
TEOPUHU
OTHOCHUTEJILHOCTH

4

['paHuIbl MPUMEHUMOCTH
KJIACCUYECKON MEXaHHKH.
ITocTynatel cienraabHOU TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHIIUIT OTHOCUTEIBHOCTH
OUHIITENHA.

Pemenue kaueCTBEHHBIX 3a4a4

C OIOPOM Ha U3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYPUPOBAHUsA, UHTEPIIPETALUN
U TIpeJICTaBJIeHUs] HH()OpMaILIUH
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OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHU U COKpAIICHHUE JIJTUHBI.
DHeprus 1 UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € 3HEPruen

Y UMITYJIbCOM PEISTUBUCTCKON
YaCTULIBI. DHEPIHsl TOKOS

IIPU MOJTOTOBKE COOOIIECHUIN
O TpaHUIIaX MPUMEHUMOCTH
KJIACCHUECKOU MEXAHUKH U OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DNeMeHTHI KBAHTOBOM
OIITHKH

®otonsl. opmyina [1naHka cBs3n
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus ¥ UMIyJabc (HOTOHA.
OTKpBITHE U UCCIEN0OBAHNE
dboroaddexra. OnbITH

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHue
OuinmrenHa 1 Gotorddexra.
«KpacHas rpanuiiay ¢potodddexra.
JaBnenue cBeta. ONbITHI

[1.H. Jlebenena.

XHUMHUYECKOE JICHCTBHUE CBETA.
TexHUYEeCKHE yCTPOUCTBA

U TIPAKTUYECKOE IPUMECHEHHE:!
boTO37EMEHT, POTOAATUHK,
CoJIHEeYHas baTapesi, CBETOIHO]]

Hao0mronenue pororddexra

Ha YCTAaHOBKE C IMHKOBOW TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dhoTodrddekra.

OOBsiCHEHNE OCHOBHBIX ITPUHIIUATIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: OTOAIEMEHT, (DOTOIATUUK,
CoOJIHEYHasi OaTapest, CBeTOUOI;

U yCIIOBUM WX 0€30MacHOTO
MIPUMEHEHUS B MPAKTUYECKON )KU3HU.
Pemienue pacueTHbIX 3a/1a4 € SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMys1 KBAaHTOBOM OMTHKH.
Pelienrie kaueCTBEHHBIX 3a7a4

C OIIOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW ONITUKH.
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Pacrnio3HaBanue Qpu3nMUeCKuX SBICHHIMA
B y4EOHBIX OIBITAX:
dotornekrpuueckuii 3 peKT, CBeToBOE
JaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHHUI U TPOLIECCOB

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: CKOPOCTb 3JIE€KTPOMAarHUTHBIX
BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA,
AHEPrUs U UMITYJIbC POTOHA

4.2

Crtpoenue atoma

Mopens atoma Tomcona. OnbITbI
Pesepdopaa no paccesHuro
a-yactuil. [ [maneTapnas Mmoaenb
aroMma. [loctynarel bopa.
W3nydenne u noriomieHne GoToHOB
NP MEPEXO0JIE ATOMA C OJJHOTO
YPOBHS SHEPIUU Ha ApYyrou. Buabl
cneKTpoB. CEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BoanoBble cBOMcTBA yacTHUIl. BOIHBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOU TYaJIU3M.

CHOHTaHHOE U BBIHYXJIECHHOE
U3IIy4YCHHE.

TexHuueckue ycTponcTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIIEKTPaJIbHbIM aHAJIU3

N3yuenne monenu onsita Pesepdopra.
IIpoBeneHne sKCcIIepUMEHTa

10 HAOJIIOJICHUIO TMHEWYATOro CIEKTpa.
Orenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3UUECKUX
BEJINYHH.

N3yuenue monenu atoma: ToMcoHa,
IJIAHETAPHOM MOJIEJIM ATOMAa, MOJEIHU
atoma bopa.

N3ydeHue criekTpa ypoOBHENU SHEPTUU
aToma Bosiopoaa. O0bsICcCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
6e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOIA, JIa3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

Pemenne kauecTBEHHBIX 3a7a4

C OIIOPOM HA U3yYEHHBIE 3aKOHBI,
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(CIeKTpOCKOI), 1a3ep, KBAaHTOBBIH
KOMITBIOTEP

3aKOHOMEPHOCTH U (pU3HUECKUE
ABJICHMS 110 TeMe «CTpoeHue aToMay.
Pacno3znaBanue (pu3nuecKux SBICHUMI
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr0 CIEKTPA U3JIYyYEHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

U SIBJICHUH C UCIIOJIb30BAHUEM
nocryJsaros bopa

4.3

ATOMHOE PO

DKCIEepUMEHTBI, TOKA3bIBAIOIIHNE
CJIOKHOCTH CTPOCHUS SIpa.
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pezepdopaa

O OTPEICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3TYICHHUSI.
CsoiicTBa anb(da-, 6eTa-,
raMmma-u3aydeHus. Biausaue
PaMOaKTUBHOCTH HA JKUBBIC
OpPTraHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyxnonnas moznens sapa
['eiizenbepra-MBanenko.

3apsin sapa. MaccoBoe 4ncIo spa.
N3oTorIbL.

Anwa-pacnaa. DIeKTPOHHBIH

Y MO3UTPOHHBIM OeTa-pacnaj.
[MamMma-uznyuyenue. 3akoH
pPaJIMOaKTUBHOTO paciaja.

N3ydeHne SJKCepuMEHTOB,
JTIOKa3bIBAIOIINX CI0KHOCTh CTPOSHUS
aTOMHOTO s7Ipa.

HccnenoBanne TPEKOB YaCTHUI]

(1o roToBbIM oTOrpadusIM).
N3yueHnue s1epHbIX CUJl, 1IEPHBIX
peaKkIui CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOM MOJIENH s11pa
I'eitzenbepra-MBanenko.

OObsicHEeHUE YCTpONCTBA

Y IPUMEHEHHUSI JO3UMETPa, KaMePbI
Busnbcona, ssgepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHBIE 3HAHUS, B T.4. O 3apse
Y MAacCOBOM YHCIIE AIpa.
Pacno3naBanue pu3nuecKux sBICHUM
B yu€OHBIX ONBITAX U B OKpYXKaromien
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DHeprus CBsI3U HYKJIOHOB B SITPE.
SlnepHblie CUIIBI.

JledbexT Maccol sipa.

S nepnbie peakumu. Jlenenue

Y CHHTE3 SAEP.

S nepnsiit peakrop. TepmosaepHsIi
cunTes. [Ipobaembl U mepcneKTUBbI
AIEPHON YHEPIETUKMU.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHOMN
SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE
MTO3UTPOHA.

MeToasl HaOIIOAEHUS

Y PETUCTpaLMU 3JIEMEHTapPHBIX
YaCTHII.

OyHAaMEHTAIbHBIC
B3auMoAeucTBUA. ENMHCTBO
bu3YeCcKO KapTUHBI MUPA.
TexHnueckue ycTponucTaa

Y MPAKTUYECKOE MPUMEHEHUE:
JIO3UMETP, Kamepa BuiibcoHa,
SJIEPHBINA PeaKTop, aToMHasi oomba

YKU3HH: ECTECTBEHHAs U UCKYCCTBEHHAS
PaaNOAKTUBHOCTb.

OnucaHre KBaHTOBBIX SIBJICHUI

Y POLIECCOB C UCIIOJIB30BAaHNEM
(bu3NYECKUX BETUYHH: TEPHO/T
IIOJIypacIiaia, JHEPTUS CBS3U ATOMHBIX
aaep, AePEeKT Macchl sapa.

AHanu3 npoIeccoB U SIBIICHUN

C MCIOJIb30BaHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsA/ia, 3aKOH
COXpaHEHUsI MacCOBOI'0 YHCIIA,
nocrynatsl bopa, 3akoH
PaIMOAaKTUBHOIO pacIaja.

VYyactue B paboTe Kpyrjioro croja
«DyHaaMeHTalbHbIE B3aUMOIECHCTBHUS.
EnuHCcTBO (M3nuecKoil KApTUHBI MUPA».
Hcnonb3zoBanue nHOOPMAMOHHBIX
TEXHOJIOTUH /1151 IOKCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALINU

U TIpe/icTaBlieHus nuHpopMauu

IIPU MIOJITOTOBKE COOOIIECHUI

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKN B TEXHUKE U TEXHOJIOTHUSIX,
DKOJIOTMYECKUX aCIEKTax SAECPHOU
DHEPTEeTUKHU

Htoro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMHUU
U acTpoPpU3UKHU

7

Draribl pa3BUTHS aCTPOHOMHUH.
[TpukiagHOE M MUPOBO33PECHYECCKOEC
3HAYCHHUE aCTPOHOMHUHM.

Bun 3Be3anoro He6a. Co3pesaus,
SIPKUE 3BE3/Ibl, INIAHETHI, UX
BUIMMOE JIBHKEHHE.

Comnneunas cucreMa.

Counne. CosiHeYHas aKTUBHOCTb.

Ncrounuk sneprum ConHua U 3B€37.

3Be3/1bI, UX OCHOBHBIC
XapakTepucTUku. /J[narpamMmma
«CTIEKTPaJIbHbBIN KJIACC —
CBETHUMOCTb». 3B€3/bI TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«macca — CBETUMOCTb) JIJISI 3BE3/T
TJIABHOW MOCJIEA0BATEIBHOCTH.
BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O ITPOUCXOXKIAECHUU U IBOIIOLUN
CouHIia ¥ 3Be3]1. JTanbl )KU3HU
3BE3.

Miteunsiii [1yts — Hama ["anakTuka.
ITonoxxeunue u nuxxenne CoiHIa

B ['amakTuke. THUIBI ralakTHK.
PannoranakTvky u KBa3apsbl.
UYepHble AbIPHI B A/IpaX TATAKTHUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHUS ACTPOHOMHUHU, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMHH, O METOJIaX MOJTYUSHHUSI
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MPEJICTABICHHUH O MMPOUCXOKICHUN

u 3BoJirorM CoJIHIIA U 3BE3]I.
N3yueHne TUIIOB TaJIaKTHK,
pPaIuOTAIAKTUK U KBa3apoB.
N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3Be3] U Becenennon,
MPOIIECCOB, MPOUCXOISIIUX B 3BE3/aX,
B 3BE3JIHBIX CUCTEMaX,

B MEKTATAKTUYECKOU CPEIE,
MacImTabHOU CTPYKTYphI BceneHHOIA.
OOwbsicHeHue pacmmpenus Beenennoi
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroroBka K 00CYXIEHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMHMH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM TJIa30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONpeIeTICHUs
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab0u1a.
Pa3beranue ranaktuk. Teopus
bonsbioro B3peiBa. PenkroBoe
W3JIyYEHHUE.

MacuitabHast CTpyKTypa
Bcenennoi. MeraranakTuka.
Hepemennsie mpoOaemsl
aCTPOHOMUU

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ans CeBepHOro NOoTyIapus

U SIPKUE 3BE3[IBI.

[TpoBenenue HaOIIOICHUI B TEIECKOII
Jlynsbl, miianer, Miueunoro IlyTu.
VYyacTtre B IUCKYCCHUU O HEPEUIEHHBIX
npo0semMax aCTpPOHOMUH

Hroro no pazgeny

7

Pa3nen 6. O0o0maroniee nNoBTropeHue

6.1

O0o06marortee
MTOBTOPCHHE

4

O0600111eH1E ¥ CUCTEMATU3aLIMS
COJZIepKaHus pa3aeioB Kypca
«Mexanuka», «MoJekysapHas
bu3MKa U TEPMOJUHAMUKAY,
«InextpoauHamukay, «Konedanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPUU OTHOCUTEIHLHOCTHY,
«KBanrtoBas puszuka», « JIeMEHThI
aCTPOHOMUU U aCTPODU3UKIY.
Ponb ¢puzuku 1 actpoHOMUN

B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMATIbHON

1 OTUYECKOM chepax nesiTeTbHOCTH
YeJIOBEKA, POJIb U MECTO (hH3UKU

Y aCTPOHOMHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE

VYyacTue B AUCKYCCUU O poJin (PU3UKU
Y aCTPOHOMUU B Pa3IMYHbIX cepax
JeSATEIbHOCTH YEJI0BEKa.
[TonroroBka coob1ieHuit 0 MecTe
(bu3nyecKoil KapTUHBI MUpA B Py
COBPEMEHHBIX MPEICTABICHUI

O MPUPOJE.

Brlinonnenue yueOHbIX 3aaHui,
JIEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX TOHATUH, PUINIECKUX
BEJIMYMH U 3aKOHOB Kypca (U3HKHU
10-11 knaccos
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OIIMCATEIIbHOM,
CHCTEMaTU3UPYIOILEH,
OOBSICHUTENTLHOM

Y IPOTHOCTUYECKON (PyHKIIMIHA
(u3nYeCcKoi TeopHH,

poJIb PU3NYECKON TEOPUU

B (JOPMUPOBAHUU NPEACTABICHUN
0 (M3HYECKON KapTUHE MUPA,
MeCTO (PM3HUYECKOW KapTUHBI MUpPa
B 00IIIEM Py

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHUI O TPUPOJIE

Hroro no pasaeny 4
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®u3nka — HayKa 0 IpUpo/e.
Hayunsie MeTop1 MO3HAHMS
OKPYXKAaroIIero Mupa

Ponb u MecTo pusuku B
bopMHUPOBaHUH COBPEMEHHOMN
HAyYHOW KapTUHBI MUDA, B
MPaKTUYECKON JNeATEIbHOCTH
oaei

MexaHuueckoe IBUKEHHE.
OTHOCUTEIHHOCTD
MEXaHUYECKOTO JBUKEHHUS.
ITepemenienue, cKOpoCTb,
YCKOpEHHUE

PaBHOMEpHOE ITPAMOIIMHEWHOE
JIBUJKCHHE

https://m.edsoo.ru/YXGQSPM1P

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

https://m.eds00.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE
MPSMOJIMHEUHOE JIBUKEHHUE

CBobOoniHOe najeHne. Y ckopeHue
CBOOOJTHOTO Ta/ICHUS

KpuBonunelinoe 1BUKEHHE.
JIBrKeHHne MaTepuaabHON TOYKH
10 OKPYKHOCTH

[IpyHIUIT OTHOCUTEIBHOCTH
lNanmnes. MaepuuanbHble
cucremsl orcuera. [IepBblil 3aK0H
Hrrotona

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJ2C4DN

https://m.edso0.ru/J6QY7N3WN
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10

Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropow
3akoH HproToHa 11
MaTepUuaIbHOW TOUKH

Tperuu 3akon HeroToHa niis
MaTepHaIbHBIX TOUEK

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tsixectu. [lepBas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

13

Cwuita ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. Koaddunuent
Tpenust. Cuiia CONpOTUBIICHUS
IIPU JIBMKEHHUH TeNa B KUAKOCTU
WIIN Ta3e

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHOE 1
BpallaTeIbHOE JBUKEHUE
a0COTIOTHO TBEPIOTO Tena.
MowmeHT cuisl. [1neqo cumsl.
VYcnoBus paBHOBeCUs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

HNMnynec MaTepuanbHOM TOUKH,
CUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.
PeakTnBHOE OBIKEHIE

https://m.edso0.ru/M5JOQTKNWC

16

PabGora 1 MOIITHOCTE CHIIEL.
Kunernueckas sneprus
MaTepuaibHOU ToukHu. Teopema
00 U3MEHEHNU KUHETUYECKOIT
SHEpPruu

https://m.edsoo.ru/J1V59L.28B

17

[ToreHimanpHas 3HEPTHUsl.
[TorennumanbHast 3HEPTHUS YIIPYTO

https://m.edsoo.ru/RNEXJW4KF
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ne(pOpMHUPOBAHHOW TIPY>KUHBIL.
[oTeHumanbpHas SHEPrHs Tea
BOJIM3Y [TOBEPXHOCTH 3eMITU

18

IloTenumanbHBIC U
HEIOTEeHIMaIbHBIC CHIIBI. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHCHHUEM MEXaHHYECKOU
SHEPrUMU CUCTEMBI T€J. 3aKOH
COXpaHEHUS] MEXaHUYECKOH
SHEPTUU

https://m.eds00.ru/DA3QVTOXQ

19

20

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u pabOThI
CHUJIbI C U©BMCHCHUEM
MEXaHUYECKOW YHEPTHUHU Tejla Ha
HpUMeEpPE PacTsHKEHUA
PE3UHOBOTO KI'yTa)

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.

Anddyszus

https://m.edsoo.ru/OEY9VYU2B

22

23

24

Xapaxkrtep IBHKEHUS U
B3aUMO/ICUCTBUS YaCTHI]
BelecTsa. Mojenn CTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca monekyin. Konugecto
BemiecTBa. [locrossuHas
ABorazipo

TennoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHHeE.

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/MVPNY6QA8Z
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IITxana remneparyp Llenbcus

25

26

27

Wneanbneiil raz B MKT.
OcnoBHoe ypaBHeHre MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPI'UH JIBHKEHUS MOJIEKYJI.
YpaBHeHue Menpeneena-
Kunaneiipona

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

28

29

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXTy ITapaMeTpaMu COCTOSTHUS
Pa3peKCHHOTO ra3a
N3onporecce B nieanbHOM ra3e

U UX rpaduyeckoe
IpeJICTaBICHNE

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

https://m.edsoo.ru/0ZJ3KZNJ5

30

31

32

BnyTtpeHnHss sHeprus

TepMO,[[I/IHa.MI/I‘-IeCKOI/Iv CUCTCMBI U

CIIOCOOBI €€ U3MEHECHHSL.
KonuuecTBo TemnoTs! u padora.
BnyTtpeHnHss sHeprus
OJHOATOMHOI'0 USaIbHOTO ra3a
Buasl Tennonepenaun

VY aennHas TEIIOEMKOCTD
BemecTBa. KoamdaecTBo TEIIIOTHI
MIpH TeIUIoNEepeaaye.
AnrnabaTHBIN mporecc

https://m.eds00.ru/9JOITVXI8

https://m.edso00.ru/36JJ120W9

https://m.edso0.ru/5K3Y4H86L

33

IIepBbIil 3aKOH TEPMOJAMHAMUKH
U €ro IIPUMEHEHNE K
n30Ipoueccam

https://m.edsoo.ru/2H06R3GA8

34

HeoGpatumocTs nporeccoB B

https://m.edso0.ru/S85LWDFT8
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35

npupoze. Bropoii 3akoH
TEPMOJMHAMUKHI

[Tpuniun nevicteus u KII1/
TEIIOBOM MaITUHBI

https://m.edsoo.ru/DLCDEAAUC

36

ukn Kapno u ero KIIJ]

https://m.edsoo.ru/4XPSAQV7M

37

38

39

DKOJIOrU4YecKre mpooIeMbl
TETJIOPHEPTETUKU
O06o0maromuit ypok
«MonexyinsipHas GU3MKa.
OCHOBBI TEPMOTMHAMUKH
KonTtponpsHnast pabora o Teme

«MonekynspHas Gpu3nKa.
OcCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/P07ZMY MS8I

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

https://m.edsoo0.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KoHIeHcanus. Mcnapenue u
KHUIICHUC

https://m.edso00.ru/X480Q078EE

41

AOCOIIOTHAS U OTHOCUTEILHAS
BIIQYKHOCTh BO3/yXa.
Haceiiennsrii nap

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

42

Teépnoe Teno. Kpucrammueckue
u amop(dHBbIe Tena. AHU30TPOIHUS
CBOHCTB KpHUCTAILIOB. JKuakue
Kkpuctaybl. COBpeMEHHBIE
MaTepuaibl

https://m.edsoo.ru/JXFWLMZNK

43

[TraBneHre M KpUCTAIUTH3AIINS.
VY aenbHas TEIIIOTA TUIABICHHUS.
CyO6numarust

https://m.eds00.ru/OX117G6MR

44

45

46

ypaBHCHI/Ie TEILUIOBOro OaraHca

DnexTpu3aius Tell.
DnekTpuueckuu 3apsia. [[Ba Buma
AIIEKTPUYECKUX 3apsIOB

IIpoBOIHHMKH, TUDTIEKTPUKH 1

https://m.edsoo.ru/0IJUXGN2I1

https://m.edso0.ru/QJ2S7TWSBM

https://m.edsoo.ru/F3YVPQUYH
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MOJIYITPOBOJTHUKH. 3aKOH
COXPaHEHHUS IIEKTPUUYECKOTO
3apsja

47

B3aumoneucTsue 3apsiioB. 3aKoH
Kynona. TouedHbn’
AIEKTPUYECKUH 3apsi

https://m.edsoo.ru/5U3BUOTHH

48

49

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnun cynepno3uuuu
ANEKTPUYECKHUX Toseu. JInnuu
HANPSKEHHOCTH

Pab6oTa cun
ANEKTPOCTATUYECKOTO IMOJIS.
ITorenuman. Pa3znoctb
MMOTECHIINAIOB

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/\VOPD9ASLF

50

51

[IpoBOIHMKY U TUAJNEKTPUKH B
3JIEKTPOCTATUYECKOM I0JIE.
Jwusnexrpudeckas
IIPOHUIIAEMOCTh

OnekrpoeéMkocTs. Konnencatop

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

DIEeKTPOEMKOCTD MIIOCKOTO
KOHJEHCAaTOpa. JHEPTHUs
3apsHKEHHOTO KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHnast pabota
"M3MepeHue 2IEKTPOEMKOCTH
KOHJieHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

55

[TpuHIMN AEHCTBUS U
NpUMEHEeHHEe KOHICHCATOPOB,
KOTIMPOBAJILHOTO aIapara,
CTpyHHOTO MPUHTEpA.
DJIEKTpOCTAaTUUYECKAs 3alUTa.
3a3emsIeHHE SJIEKTPONPUOOPOB

SJ'ICKTpI/I‘-ICCKI/Iﬁ TOK, YCJIOBHA
€T0 CYIICCTBOBAHMS.

https://m.edso0.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7
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[ToctosinubIi TOK. Cuia Toka.
Hanpspokenue. ConpoTuBieHue.
3akon OMa aJ1s yyacTKa Lenu

56

57

58

59

ITocnenmoBarennsHOE,
napajuieIbHOE, CMEIIAHHOE
COEIMHEHUE NTPOBOIHUKOB.
JlaGopaTtopHnas pabota
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB»

PaGora u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyis-Jlenna

3akon OMa 1 HOJIHOH
(3aMKHYTOM) 3JIEKTPUUECKON
uenu. Koporkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C nctoununka
TOKa ¥ €r0 BHYTPEHHETO
CONPOTHUBIICHUSD)

PesepBHbiil ypok. KonTposibHas
pabota o Teme
"OnexTpoauHamuka" /
Bcepocculickas npoBepoyHas
paborta

0.5

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEMGEIE5X

60

61

O06o0maromuii ypok
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

DnEeKTpOHHas IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIIIOB OT
TeMIepaTypsl.
CBepx1npoBOAUMOCTb

https://m.edsoo.ru/P86 MDYO07H

https://m.edsoo.ru/WMNNBQL9H

71
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62

63

64

DNEKTPUYECKUH TOK B BaKyyMe.
CBoHCTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBOIHUKH, UX
coOCTBEHHAas U IpUMeECHast
npoBoauMOcTh. CBOKMCTBA Pp—N-
nepexona. [losrynpoBogHUKOBbIE
IPUOOPHI

DNEKTPUUECKUH TOK B pacTBOPax
U pacIuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JTUCCOIHAIUA. DIIEKTPOIIN3

https://m.edsoo.ru/4CCYCJ785

https://m.eds00.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

65

66

67

DIIEKTPUUECKUH TOK B Ta3ax.
CaMOCTOSTEIILHBIN U
HECaMOCTOSTEIIbHBIN pa3psil.
Monnus. [1mazma

DJIeKTpUYECKHEe IPUOOPHI U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0€30IacCHOCTH

KonTponbHas pabota mo Teme
«9nexkrpocrartuka. [locTosHHBIN
JJIEKTPUYECKUM TOK. TOKH B
Pa3IMYHBIX cCperax»

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

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

Peseprubiil ypok. O6o06maronuit
ypok 1o temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

https://m.edsoo.ru/HLOAT6SNU
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https://m.edsoo.ru/4CCYCJ785
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MAarHuTHl U HX
B3aUMOJCHCTBHE. MarHuTHOE
nose. Bektop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHON
WHIYKIUU

MarauTHoe 1oJie MPOBOIHUKA C
ToKOM. OnBIT DpcTeaa.
BzaumopeiicTBue mpoBOJHUKOB C
TOKOM

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/ADMOYI1IN6

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnast pabota
«M3yueHne MarHuTHOTO TMOJIS
KaTyHIIKU C TOKOM>»»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MArHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«HccnenoBanue aeMcTBUSA
MOCTOSIHHOTO MarHuTa Ha pamMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MArHUTHOTO TIOJIS HA
JBUKYLIYIOCS 3apSyKEHHYIO
yactunty. Cuna Jlopenma. PaGora
cuisl JlopeHna

ONEeKTpOMarHuTHAsE UHIYKIIHSL.
IToTOK BEKTOpa MarHUTHOU
uHaykuuu. S/1C naaykuuu.
3aKOH AIEKTPOMarHUTHOM
unaykunu Papanes

https://m.edsoo.ru/7TABZQGQC9

https://m.edsoo.ru/VA26C9C3J

73
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JlaboparopHas pabota
«MccnemoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIUH

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTS. SIBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrust
MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

https://m.edsoo.ru/EOTONSAEA

10

11

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: IOCTOSIHHBIE
MarHMThl, 3J1EKTPOMArHUThI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YACTHII,
MHAYKIIMOHHAs TeYb
Ob6o0maromuit ypok
«MarnuTHoe 1noie.
ONEeKTpOMAarHuTHAasE UHIYKIHS
KonrtponbHas pabora no reme

«Mar»uuTHoe 101JI€e.
DNIeKTpOMarHuTHasT WHIYKITUS

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COB05BGMC

https://m.edso0.ru/8X637ELEU

12

CB00OOIHBIE MEXaHUUECKHE
konebanus. ['apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edsoo0.ru/9Y6GYWEVP

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KOJeOaHmit
rpy3a Ha HUTH OT JIIMHBI HUTH U
MaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbHbIi KOHTYD.
CBOOOIHBIE PIEKTPOMArHUTHBIE
KOJIeOaHUs B NACAIbHOM

https://m.edsoo.ru/H6JCO5BAD
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KoJ1e0aTeIbHOM KOHTYE.
AHanorust Mexay
MEXAHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJIeOaHHSIMU

15

16

17

®opmyna Tomcona. 3akoH
COXPaHCHHS SHEPTUU B
HJICaJIbHOM KOJIe0aTeIIbHOM
KOHTYpE

[TpencraBienue o 3aTyxaromux
KoyieOaHusX. BeIHyXIeHHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHyxaeHHbIe
3JIEKTPOMArHUTHbBIE KOJIeOaHUs

ITlepeMeHHBIN TOK.
CuHycoujaJIbHbIU IEpEMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOT0
TOKa. AMIUIUTYIHOE U
JICUCTBYIOLIEE 3HAYEHHUE CHIIbI
TOKA Y HaIlPSKEHUS

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

18

19

20

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPIUU

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, JIMHUI
JJIEKTpoIiepesayd

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
Kynbsrypa ucnonszoBanus
3JIEKTPOIHEPTUH B
MMOBCETHEBHOU KU3HHU

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

https://m.eds00.ru/93Z12W40Q0

https://m.edso0.ru/SDUNYKWNO
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21

Mexannuaeckue BOJIHEI, YCJIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHUs U
nuuHa BoHbL. [lonepeunsie n
IMPOAOJbHBIC BOJIHBL

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

DIIeKTPOMAarHUTHBIE BOJIHBI, UX
cBoMCTBa U ckopocTh. [Ikana
ANEKTPOMATHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHIUIIBI paANOCBA3U U
TeneBuieHus. Pa3Burue cpencTs
cBa3u. Paguonokanusa

https://m.eds00.ru/2WQTSLGLV

25

26

27

KonTtponsHas pabora
«Konebanust 1 BOJTHBI»

[IpssmonunenHoe
pacnpoCcTpaHEHHUE CBETA B
OAHOPOJHOM cpene. ToueuHslid
UCTOYHUK cBeTa. JIyu cBeta

OTtpaxxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paXeHUH B MJIOCKOM
3epKaje

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/AMBKQM?22Z

28

29

30

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHBIA yTOa MOJHOTO
BHYTPEHHETO OTPa’KEHHUS
JlaGoparopHas paboTa
«3mepenue nokazarens
IIPEJIOMJIEHUS CTEKIIA»

JIunsel. [loctpoenue
n3o0paxxenuit B ina3e. Dopmyna

https://m.edso0.ru/V49RISTRN

https://m.edso0.ru/JO2E1M1DQ

https://m.edsoo.ru/\W2MMS9KJC
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31

32

33

34

TOHKOM JUH3BL. YBEINYEHUE
JINH3EI

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
U300paKEHHI B JIMH3AX»

Hucnepcus cera. Cl0KHBII
coctaB Oemnoro ceta. L[BerT.
JlaGopaTopHnas pabota
«Habnronenue aucrepcun
CBETa»

WuTepdepenmus certa.
Hudpakuus cera.
JudpakronHas pemeTka

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI

https://m.edsoo.ru/Q2118XYQOJ

35

36

Onrtuyeckue npudOps U
YCTPOMCTBA U YCITOBUS UX
0€30I1acCHOTr0 MPUMEHEHUS

I'panubl TPUMEHUMOCTH
KJIaCCUUECKOW MEXaHUKH.
ITocTynaTel cnenuanbHOU
TEOPUU OTHOCUTEIIBHOCTH

https://m.edsoo0.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITHHBI

https://m.edsoo.ru/OVLMCN6B2

38

39

OHeprus 1 UMITYJIbC
PENATUBUCTCKON YacTullpl. CBs3b
MAacchl C SHEPTUEN U UMITYJIHCOM.
OHeprus NoKost

KonTtponbhas padora «OnTuka.
OcHOBBI crieMaIbHOM Teopun
OTHOCHUTEIIBHOCTH

https://m.edso0.ru/190Z2Y4BUB

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

41

42

®otonsl. opmyiia [1nanka.
OHeprus U UMITYJIbC GOTOHA

OTKpBITHE U UCCIICIOBAHUE
dororddekra. OnbiTe A. T
CromneroBa

3akonsl GpoTordhdexra.
VYpaBHeHue DuHIITEHHA 151
dotorpdekra. «KpacHas
rpanuna» Gororddexra

https://m.edsoo.ru/ZL6P16LAQ

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo0.ru/YLCK770G8

43

Hasnenue cBera. Onwite [1. H.
JleOeneBa. XuMuueckoe
JICWCTBHE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

45

46

TexHuueckue yCcTpoucTBa U
MIPaKTUYECKOE TPUMEHEHHUE:
¢doTorIeMeHT, POTONATIHK,
coJiHe4Has OaTapesi, CBETOUO/T

Pemenue 3agad mo reme
«IJIeMEHTEI KBAHTOBOU OITHKI)

Mogens aroma Tomcona. OMBITEI
Pezepdopna o paccesuuro o-
vyactul. [Inanerapnas moneins
aTroma

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

[Tocrynarte! bopa

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

48

49

N3nydeHnne u norioneHue
($hOTOHOB MpU Mepexojie aToma ¢
OJHOTO YPOBHS SHEPIUU Ha
Ipyrou. Buael ciekTpos

BonHoBbIe CBOMCTBA YaCTHII.
Bounbl ne bpowTs.
KopnyckynsipHo-BoHOBOW
nyanu3M. CrIoHTaHHOE 1
BBIHYXJIEHHOE U3J1y4YECHHUE

https://m.edsoo.ru/NN8BHZYBE

https://m.edso0.ru/J710TLFCO
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50

o1

OTKpbITHE PAIUOAKTUBHOCTH.
Omneiter Pesepdopaa mo
OIPEEIICHUIO COCTaBa
PaZOaKTUBHOTO U3TYYECHHUS

CaowcTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

https://m.edso0.ru/TSJIFUU3TP

https://m.edso0.ru/UOIRQS0Z5

52

53

54

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIM U O3UTPOHHBIW
6era-pacnajn. ["Tamma-uziaydyenue

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. AnepHbid
peaxtop. [Ipobnemsl,
MEPCIEKTUBBI, SKOJIOTHYECKHUE
ACIIEKThI IAEPHOU DHEPIETUKHU

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOJII0JIEHUS ¥ peruCTpaliu
3jeMeHTapHbIX yacTull. Kpyrnbiii
cTos1 «OyH/TaMEHTAJIbHbIE
B3aUMOJEUCTBUA. ENMHCTBO
(bU3UYECKOW KapTUHBI MUPa»

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Otansl pa3BUTHS aCTPOHOMUHU.
[Ipuxiagnoe u
MHUPOBO33PEHYECKOE 3HAYCHHE
acTpoHOMHUHU. Bun 3B€31HOTO
Heba. Co3Be3ausi, SIPKUe 3BE3IBI,
IUTAHETHI, UX BUAUMOE
nBrkenre. CojIHeUHasI cUCTEMA

https://m.edso0.ru/5PXS219VY

56

Comune. ConHgeyHas akTUBHOCTb.
Ucrounuk sueprun CoiiHua u

https://m.edsoo.ru/1JZR54JA0
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3BE3

57

3B€E3b1, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3bI
TJIaBHOU MOCJIEI0BATEIIbHOCTH.
Buytpennee crpoeHue 3B€3/1.
CoBpeMeHHbIE NPECTABIECHUS O
IIPOUCXO0KIEHUH U SBOJIIOLUU
ConHua u 3B€37

https://m.eds00.ru/GGD3W74Z0

58

Mineunsr [1yte — Hama
I'amakTtnka. Ilonoxxenue u

nemxenne Comnna B ['anakTuke.

lNanaktrku. YEpHbIE IBIPHI B
SA/Ipax raJaKkTHK

https://m.edsoo.ru/L2U4S1HU2

59

60

61

62

Bcenennas. Pazoeranue
ranmaktuk. Teopust bonsiioro

B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Meraranaktuka

Hepemiennsie npodiaembl
aCTPOHOMHH

KonrponsHas pabora
«IIeMEeHThI aCTPOHOMMHU U
acTpoU3uKI»

Ob6o6maromuit ypok. Posib
(U3HUKN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COIMATbHOU
U 3THUYECKOM chepax
JIEATEIIbHOCTH YeJIOBEKa

https://m.edsoo.ru/QIWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/M\WNJ5CRXYD

63

64

O6o6matomuii ypok. Pons u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

Ob6o6maromuit ypok. Posb

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

https://m.edsoo.ru/Y29SVPCVR
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¢du3nueckoit Teopun B
(opMHpOBaHUY NIPEICTABICHUI
0 (hu3MYecKol KapTUHE MUPA

65

O6o6maromuii ypok. Mecto
(bU3NUeCKOil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas

HHAYKIOUA

https://m.edsoo.ru/EVMFIQTP6

67

PesepsHbliil ypok. OnTHka.
OCHOBBI CIEIIUATIBHOW TE€OpUU
OTHOCUTEIBHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnslii ypok. KBanToBas
¢du3uka. D1eMEeHTbl aCTPOHOMUHU
U acTpopU3UKU

https://m.edsoo.ru/RARQLV0O2J

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBaHusi

JleMoHCTpHUpOBaTh Ha TpUMEpax poilb W MecTo (HU3UKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH
Jmronen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UUYECKUX MOJIEIICH:
MarepuaibHas TOYKa, WHEpIUaJbHAs CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPIOE TEJI0, UJICATBHBIN ra3; MOACIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUUYECKUN 3apsii — MpPU PELICHUU
(bu3MIecKuX 3a1a4

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXAaHHWKH, MOJEKYJSIPHO-KHHETHYCCKOW TEOpUHU
CTPOCHHSI  BEIIECTBA W  JJICKTPOJUHAMHKHU: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IMajJeHHE
TEJ, JBUKCHHE [0 OKPY)XHOCTH, WHEpPIIHS, B3aUMOJICHCTBUE TEII;
mupdy3usi, OpPOYHOBCKOE JBIIKEHHE, CTPOCHHE IKHIAKOCTEH U
TBEPABIX Tell, W3MEHEeHHe 00béMa Tel TMpU  HarpeBaHUU
(oxmaxeHnn), TEIJIOBOE paBHOBECHE, HCHapeHue, KOHICHCAIMS,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAKHOCTh BO3IyXa,
MTOBBIIIICHHUE JTABJICHHS T'a3a MPU €r0 HarpeBaHWHU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy TMapaMeTpaMHu COCTOSIHHS Tra3a B HU30Mpolleccax;
AIIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, MCHOJb3ys (U3HUECcKHe
BEJIMYUHBL: KOOPAMHATA, IIyTh, NEpEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEPIHus,
MOTEHIMaJbHasl JHEprus, MeXxaHudeckas paboTa, MexaHHYecKas
MOIIIHOCTb; IIPU ONMCAHUM NPABUIBHO TPAKTOBATh (PU3HUECKUN CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX OOO3HAueHWs] M €IWHUIIbI, HaXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJIMYNHAMHU

OnuceiBaTh H3yYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M  TEIUIOBBIE
ABJIGHUS, UCHOJb3ys (U3NUYECKHWE BEJIMYMHBL: JIaBleHHE Tas3a,
TeMIEpaTypa, CpedHss KUHETHYeCKas DJSHEpPrus XaoTHYECKOTO
IBWKCHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTpPEHHSs OJHeprus, pabora rasa,
KO3((UIIMEHT TMOJEe3HOr0 JEHCTBUS TEIJIOBOIO JBUTATENs; MpHU
ONMCaHNUH MIPaBUIIBHO TPaKTOBAaTh buznueckuit CMBICH
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAU€HUS M €AMHHUII, HaXOAWUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH
BEJIMYMHAM

10.6

OnuceIBaTh HN3YUCHHBIC OSJICKTPUUCCKUC CBOMCTBaA BCIICCTBA U




ANEKTPUYECKUE  SIBICHUS  (MPOILECCHI), HCIONB3ys (DU3UYECKHe
BEJIMYMHBI: JNEKTPUYECKU  3apsf, JJIEKTpUYECKOE  TIOJIE,
HaIpsHKEHHOCTh  MOJIs, TOTEHILMANl, PAa3sHOCTh IOTEHLUAIOB; TMIpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3yEeMbIX
BEMYMH, WX OOO3HAYCHHS ¥ CJWHUIIBI;, YyKa3biBaTh (HOPMYIIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIWYMHY C JAPYTUMHU
BEJIMYMHAMU

10.7

aHAM3UPOBaTh (PU3MUYECKHE TMPOLECCHl M SABICHHS, HCHOIb3Ys
(u3nyecKkre 3aKOHbI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHHsS MEXaHUYECKOH SHEpPruH,
3aKOH COXPaHEHUs MMITYJIbCa, IPUHLUI CYNEPIO3ULIUU CUJI, TPUHIUI
paBHONPaBUS HMHEPUUAIBHBIX CHUCTEM  OTCYETa;  MOJICKYISAPHO-
KMHETHUYECKYI0O TEOPHIO CTPOEHMs BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b
CpeAHel KUHETUYECKOH HSHEPrHH TEIJIOBOTO JBIKEHUS MOJICKYN C
aOCOJIIOTHOW TeMIlepaTypol, MEpBbIH 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOro 3apsiia, 3akoH Kyrnona; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCcKOoe
BBIPAYKEHHUE U YCJIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPHUHIMUIIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuyaTh yCIOBHS UX 0€30IMacHOro
WCIIOJIb30BaHUSI B TIOBCETHEBHOM JKU3HU

10.9

Brimoaaare SKCHCPUMCHTLI 110 UCCIICJOBAHUTIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUU U
MPOIIECCOB C UCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
sToM (dopmyaupoBaTh MpoOiemMy (3aady) M THUIOTE3y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
000py10BaHusl, MPOBOJUTH OMNBIT U (POPMYIHPOBATH BHIBObI

10.10

10.11

10.12

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEpEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHMAaJbHBIA CHOCOO M3MEpPEHUs U
HCIIOIb30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH MeEXAYy (QHU3NYECKUMH BEIUYMHAMH C
WCIIONB30BAaHUEM TIPSIMBIX HW3MEPEHHM; TMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3ylbTaThl MOTYYCHHOH 3aBHUCHUMOCTH
(bU3UYECKUX BEJIMYMH B BUJIE TaOIUIl U TPadUKOB, JI€7IaTh BHIBOJIBI 11O
pe3yiabTaTaM UCCIEI0BAHMS

CoOnromate mpaBumia  0€30MaCHOrO  TpyJda MpU  MPOBEIECHHUH
HCCIEOBaHUM B paMKax Y4eOHOTro JKCIIEpUMEHTa, Yy4eOHo-
UCCIIEIOBATENILCKOW U MPOEKTHOW JEATENIbHOCTH C HUCIOJIb30BAHUEM
M3MEPUTENBbHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYyI0BaHUS

10.13

10.14

10.15

Pemate pacu€rHple 3a/auu ¢ SIBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI WM TPUHIUIBI, HA OCHOBE aHalu3a
YCIOBHUSL  3a7aud  BBIOMpaTh  (PU3UYECKYI0O MOMCNb, BBIICIATH
¢u3nueckrue BeNMUYUHBI B (HOPMYIIBI, HEOOXOIUMBIE IS €€ pelIeHHUs,
MPOBOJIUTH PACUETHl M OIEHWBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
(hU3MUECKOI BETUYNHBI

PemraTe KauyeCTBECHHEBIE 3aJ1a4u: BBICTpanBaTh JIOTHYECKH
HETIPOTHUBOPEUYUBYIO IEMOYKY PACCYKIEHUU C OMOPON Ha M3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PH3UYECKHE SIBICHUS

Hcnonb3oBaTe MNpH  pElICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTUM JUI TOMCKA, CTPYKTYpUPOBAHWUS,




UHTEpIpETallMd M MPEACTaBICHUS y4eOHOM W Hay4HO-TIOMYJISIPHOMN
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBAThH MOJTyIaeMyI0 HH(OpMAIHIO

10.16

[IpuBoAMTH TIpHUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIIOIUI

10.17

10.18

Hcnonb30BaTh TEOpEeTUYECKUE 3HAHUS MO (PU3UKE B TOBCETHEBHOM
YKU3HM U1 oOecrieueHus 0€30MacHOCTH MpU OOpaIlleHHH ¢ MPUOopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JJIsi COXPAHCHUS 3/J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

PaGoTaTh B rpynmne ¢ BBIMOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH,
IJIAaHUPOBATh  pabOTy  TIPyNIbl, PalUOHAIBHO  pacrpeiessTh
00S13aHHOCTH U IIJIAHUPOBAaTh JEATENbHOCTh B HECTAHIAPTHBIX
CUTYyalUsX, aJ€KBaTHO OIICHMBATh BKJAJ KaXXJOT0 U3 yYaCTHUKOB
TPYIIIBI B pellIEHHEe paccMaTpUBaeMOM mpoodIeMbl

11 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpasoBanusi

111

11.2

11.3

JleMoHCTpHpOBaTh Ha TMpUMEpPax PoOidb W MeCTo (H3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH
TOJIeH, IeTTOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTUHBI MUpa

VY4uTBIBaTh TPaHUIIbI IPUMEHEHHUS U3YYEHHBIX (U3NUYECKUX MOJETCH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs
MO/IeJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NIeCcKHUX 3a1a4

Pacnio3HaBath ¢u3nueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKM W  KBaHTOBOM  (pu3mkwm:
JIEKTpUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeHiCTBHE MarHuTOB,
JIEKTPOMArHuTHass HWHAYKIUS, JeicTBUE MArHUTHOTO TOJIA Ha
MPOBOJHUK C TOKOM MW JBIKYIIMWCS 3apsl, DJIEKTPOMarHUTHBIE
KonebaHus UM BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBETa,
OTpakeHHe,  IMpejomiieHue, uHTepdepeHuus, audpakuus U
MOJISIpU3alLlUsl CBETa, AMCIEPCUsi CBETa, (HOTORNIEKTpUUYECKUH 3¢ deKT
(boTtoapdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas
palMOaKTHBHOCTD

11.4

OnuceiBaTh W3y4YCHHBIE CBOWCTBA  BeElIECTBA  (DIEKTPUYECKHE,
MAaramMTHBIC, ONITHYCCKUEC, DJICKTPHUIYCCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
cpen) W DJIEKTPOMArHUTHbIE SABJIEHHUS (TPOLECCHI), HCMOIb3Ys
¢u3nueckre BENWYHMHBLI:  OJJEKTPUUECKUH  3aps], CHilIa  TOKa,
AJEKTPUUYECKOE  HAMNPSDKEHHE,  AJIEKTPUUYECKOE  CONMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, pabota TOKa, WHAYKIHS MarHHUTHOTO
nosid, cuna Awmmnepa, cuia JlopeHna, HMHAYKTHBHOCTh KaTyILKH,




SHEPIUsl JJIEKTPUYECKOr0 M MArHUTHOTO IIOJIEW, IEpHUOJ U 4acToTa
KosiebaHUi B KosieOaTeIbHOM KOHTYpE, 3apsii M CHJla TOKa B IpoLecce
FapMOHHUYECKUX AJIEKTPOMArHUTHBIX Kose0aHui, dokycHoe
paccTosiHue U ONTUYECKas CHUJIa JIMH3bI;, [IPU OIMCAHUU IIPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YeMBIX BEJIHYMH, HX
0003HAUeHMUsT W EIUHMIbI;, YKa3blBaTbh (OPMYIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3HUECKYIO BETHYUHY C JPYTUMH BeTUYNHAMH

115

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/I?>I/ILICCKI/IG BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrUusd W HMIIYJIbC q)OTOHa, nepunon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
uX 0003HAUYEeHHUA U CAWHUIIBI, YKa3bIBaTb (l)OpMy.]'IBI, CBA3BIBAOIINUE
JaHHYIO (1)I/I3I/I‘IGCKYIO BCIIMYUHY C APYI'UMU BCIMYMHAMU, BBIYHUCIIATH
3HAYCHUC (1)H3quCKOﬁ BCJINYHHBI

AnanusupoBaTh (U3MYECKHE TMPOLECCHl U SBJICHMS, HCIHOJb3Ys
¢usznvyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO UM IAPAJLIEIBHOIO COEAWHEHHsS ITPOBOAHMKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IIPSIMOJIMHENHOIO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIMH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMs DJIEKTPUYECKOrO 3apsAja, 3aKOH
COXpaHEHusi  MaccoBOro  4uciya, mnocryiaarsl  bopa, 3akoH
PaIuMOAaKTUBHOIO paclajga; IMpPH JTOM pa3IM4¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBHUS
(rpanu1bl, 006J1aCTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHpeIleJ'ISITI) HaIrpaBJICHUEC BCKTOpa HWHAYKIHMKW MArHuTHOrO II0JIA
IIPOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHua

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM
3€pPKaJIOM, TOHKOU JIMH30M1

BBINONHATE SKCIEPUMEHTBHI 110 UCCIIET0BAHUIO (PU3UUECKUX SIBICHUH U
MIPOIIECCOB C UCIMOIB30BAHUEM TIPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO
000pyI0BaHUsl, TPOBOAUTH ONBIT U (POPMYITUPOBATH BBHIBOIbI

OcymiecTBnATh TpsMblE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCO0 U3MEpPEHHsS U
HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMpPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(GuKCcHUpOBaTh PpPe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylbTaTaM
HCCIEN0BaHUs

CobmomaTeh mpaBuia Oe30macHOro Tpyna MpH  MPOBEIECHUU
ucciaeoBaHUM B paMKax ydyeOHOTro SKCHepuMeHTa, ydeOHo-
HCCIIEIOBATENIbCKON M MPOEKTHOM JESATENIbHOCTH C UCIOJIb30BAHUEM
W3MEPUTEIBHBIX YCTPOUCTB M TaOOPAaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuéTHble 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,




UCTOJb3ysl (PU3UUECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajM3a
YCIOBUSL  3aauyd  BBIOMpATh  (U3MUYCCKYIO MOJENb, BBIACIATH
¢busnyeckre BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ peIlICHUS,
MPOBOANUTH PACUETHI U OICHUBATh PEATLHOCTD MOJYYCHHOTO 3HAYCHUS
(U3HYECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYKICHHUI C OMOpOil Ha M3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UUECKHE SIBICHUS

11.15

Hcnonp3oBaTh MpH  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALIMOHHBIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEPOpPETAllMd M TPEICTaBICHUS y4eOHOM W Hay4HO-IIOMYJISIPHON
uHpOpMalMY, NOJYYEHHOM M3 Pa3INYHbIX HCTOYHHUKOB; KPUTHUECKU
aHAJM3UPOBAThH MOTyIaeMyI0 HH()OpMAIHIO

11.16

OOBACHITh MPUHIMIBI JCHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PHU3MKE B TOBCEAHECBHOM
KU3HM 111 o0ecrieueHus 0€30MacHOCTH MpU OOpallleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, JUISI COXPAHCHHUS 3J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cperie

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIaHUpOBaTh ~ paboOTy  TpYIIbl,  pPalHOHAIBHO  PACHpENeNATh
0053aHHOCTH ¥  IUIAHUPOBATh JIEATEIbHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJCcKBaTHO OLEHMBATH BKJIAJ KaXKIOTO U3 YYaCTHHUKOB
TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
pasaena

Kon
MPOBEPSAEMOro IIpoBepsiemMble 3JIeMEHTHI COIEP:KAHUSA
3JIEeMEeHTAa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHN A

®usuka — Hayka o npuponae. Hayunbie MeToabl MMO3HAHUSA
11 OKpyamwliero mupa. Ponp skcnepuMmeHTa U TEOpHM B
MPOIIECCE MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (DU3HKE

MogenupoBanue (U3NYECKUX SBICHUH M MPOIECCOB.
Hayunple rumnorespl. ®Pusnueckue 3aKOHbI U TEOPHH.
['panunel npuMeHUMOCTH (PU3HUECKUX 3aKOHOB. IIpuHnun
cooTrBeTcTBUS. Poibp u Mecto ¢usuku B (popMupoBaHUU
COBPEMEHHOM HAydyHOM KAPTHUHBI MHUpa, B IPAKTUYECKOU
JESATEIIBHOCTH JIIO e

MEXAHHWKA
KMHEMATHUKA

Mexaaudeckoe JBHKXCHUC. OTHOCUTEIIFHOCTD
MCXaHHUYCCKOI'O ABMXKCHUA. Cucrema orcuéra. TpaeKTopI/m

1.2

2.11

[Tepemerienue, ckopocTh (CpelHssi CKOPOCTb, MIHOBEHHAsI
CKOPOCTb) U YCKOPEHHE MAaTE€pHaIbHOM TOYKH, HX
IIPOEKIIMA HAa OCH cucTeMbl KoopauHaT. ClioxeHue
MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

2.12

2.1

PaBHOMEpHOE W  PaBHOYCKOPEHHOE  IPSMOJIMHEMHOE
nBwkeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS, TyTH U MEPEMEIIECHNS MaTEPUAIIBHON TOYKH OT
BpEMEHU

2.1.3

214 CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

KpuBonuHueiiHoe nBukeHHe. PaBHOMEpHOE JBH)KEHHE
MaTepUaIbHOW TOUKH MO OKPYKHOCTU. YTJIOBasi CKOPOCTb,
JUHEeHHas CKOpPOCTb. Ilepuon " 4acToTa.
LleHTpOoCTpEeMUTENBHOE YCKOPEHHE

2.15

TexHuuyeckue YCTpOﬁCTBaZ CIIMAOMCETD, JABHKCHUC
CHapsAaA0B, HEIIHBIC U PEMCHHBIC IIEPCaAAYN

2.16

[IpakTnueckue  pabGorel.  M3mepeHue  MrHOBEHHOM
ckopocTH. MccnenoBaHne COOTHOLIEHUS MEXAY IyTAMH,
NPONHJEHHBIMU TEJIOM 3a IOCJIEN0BaTeNbHbIE paBHbIE

2.1.7 IIPOMEXYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JABM)KEHUU C
HAayaJIbHOM  CKOPOCTBIO, paBHOM Hymr0. M3ydeHue
JBIKEHHMS IIApUKa B BA3KOM SKUIKOCTH. M3ydeHue
JIBUKEHUS TeJa, OPOIIIEHHOTO TOPU30HTAIBHO

JNHAMUKA

2.2

[Tpuniun otHocutenbHOCTH ['anmuiies. IlepBblii  3aKkoH

2.2.1 N
Herotona. HepManbHble CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui

2.2.3 Bropoit 3akon HploToHa 1711 MarepuaabHOM TOUYKH B




2.24

uHepuuanbHoit cucreme otcuéra (MCO). Tperuir 3akoH
HploTOHA /17151 MaTepualibHBIX TOUEK

3akoH BcemupHoro TtsaroteHus. Cuna Tsbkectu. llepBas
KOCMHUYECKasi CKOpOCThb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs CKOJbXEHUS U
cuma TpeHus 1okos. Kospdunment tpenus. Cuna
COIIPOTHUBIICHUS MPH JIBUKEHUH TeJIa B KHUJKOCTH WU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHoe M BpaliaTteIbHOE JBIKEHUE aOCOITIOTHO
TBEPJIOTO TENA

MOMEHT CUJIbl OTHOCUTENBHO OcH BpaleHus. [lineuo cubl.
VYcnoBus paBHoBecus TBEporo tena B MCO

Texauueckue yCTpOfICTBaZ INOAIINITHHUKH, JABUXXCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTudyeckue paboThl. M3ydeHue nBWXKEHHS Opycka IO
HAKJIOHHOHM IIJIOCKOCTH IOJ JEHCTBUEM HECKOJIBKUX CHIL
HccnenoBanue 3aBUCUMOCTH cun YIOPYTOCTH,
BO3HHUKAIOIIUX B J1eOPMHUPYEMON MPYKUHE U PE3MHOBOM
oOpa3ue, or BenuuyuHbl WX Aegopmanuu. MccnenoBanue
YCIIOBUM DPaBHOBECUs TBEPAOrO Tela, HMMEIOLIEr0 OCh
BpallleHus

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

2.3.2

2.3.3
2.34

2.3.5

I/IMHyJII)C MaTepHaHBHOﬁ TOYKH, CUCTCMbl MaTCpHaJIbHBIX
TOYCK. I/IMHy.]'ILC CUJIbl 1 UBMCHCHHUEC UMITYJIbCA TECJIa

3akoH coxpaHeHuss wumnyiasca B HMCO. PeakTtuBHOE
JIBUKCHHE

Pabora cuiiet
MOoOIIHOCTD CHJIBI

Kunernyeckas sHeprus maTepuanbHOW TOYKU. Teopema o
KMHETUYECKON SJHEPrUuu

53 2.36

ITorenumanpHas sHeprus. [loTeHIManbHas SHEPIUs ynpyro
nepopMupoBaHHOW MpYXuHBL. [loTeHnManbHass SHEpPrus
Tesa BOJIM3M TOBEPXHOCTH 3eMIIH

2.3.7

2.3.8

[ToTennmanpHble ¥ HEMOTEHIMAIBbHBIE CUIIBL. CBsI3b PaOOTHI
HEMOTCHIIMANbLHEIX CHJI ¢ HW3MEHCHHEM MEXaHMYeCKOU
SHEPrUU CUCTEMBI TeNl. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIruu

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

31 3.11

TexHu4eckne yCTpOMCTBA: JBHKEHHE PaKeT, BOJOMET,
KOIep, NPYKUHHBIN UCTOJIET

[Tpaktuyeckue paboThl. M3yueHue cBA3M CKOPOCTEH Tell
npu HeynpyroMm yzaape. MccienoBanue cBs3u pabOThI CUJIBI
C U3MEHEHUEM MEXAHNYECKON PHEPTUH Tea

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

OCHOBHBIE  TIOJIOKEHHSI  MOJICKYJISIPHO-KUHETHYECKOU
teopun. bpoyHoBckoe nBmxkenue. Huddysus. Xapakrep




3.2

3.3

IBIDKEHUS U B3aUMOJCHCTBHA YaCcTHUI] BEIIECTBA

3.1.2

3.13

Mopenu cTpoeHUsl ra3oB, KXKUIAKOCTEH MU TBEPIABIX TEI U
00BSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3TUX MO

Macca wmosekyn. KomuuectBo BemiectBa. IloctosiHHas
ABoraapo

3.1.4

3.15

TermoBoe paBHOBecue. Temmeparypa U €€ HU3MEpEHHUE.
[IIxana remnepatyp Llenbcus

MOI[CJ'II) nacajbHOro rasa. OcHOBHOE YpaBHCHHUC
MOHGKy.HSIpHO-KHHCTH‘-ICCKOfI TCOpHUH UACAILHOT'O Ir'a3a

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

AOcomoTHass ~ TeMieparypa  Kak — Mepa  CpeaHei
KHMHETUYECKOW YHEPTUU TEIUIOBOTO JIBHIKEHMS YacTHI] rasa.
[IIxana remnepatyp KenbBuna

VYpaBuenue Kianeiipona — Menneneena. 3akoH JlanbroHa

['azoBbie 3akoHbI. M3omporecchl B HJIIAILHOM Tras3e C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMa, U30X0Pa,
n3zobapa

TexHUYECKUE YCTPONCTBA: TEPMOMETP, OapoMeTp

[Tpaktuyeckue pabotbl. M3mepeHue Macchl BoO3AyXa B
KJIaCCHOM KoMmHate. MccimenoBaHue 3aBUCHMOCTH MEXIY
rapaMeTpamMM COCTOSIHMSI Pa3peKEeHHOro rasa

OCHOBbI TEPMOJAMHAMUMKN

321

3.2.2

TepmonnHamuueckass cucrteMa. BHYTpeHHSs DHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS

KonnyectBo Temnotsl U pabora. BHyTpeHHsIsT sHeprus
0JIHOAaTOMHOT'O UJI€AJIbHOTO Ta3a

3.23

3.24

3.25

Buael Temnonepenadu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
n3nyyenue. TennoéMKoCTh Tena. Y ielbHas TeII0EMKOCTD
BCILIECTBA. Pacuér KOJIMYECTBA TEIIOTHI npu
Temionepeaye

IlepBblii 3ak0H TepMmoauHamuku. [IpumeHeHHe nepBoro
3aKOHa TEpPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
MHTepHpeTanus padoThl ra3a

TermoBeie MamuHbl. [IpUHIKNBI  TEHCTBUS  TETIOBBIX
MmammH. [IpeoOpa3oBaHusi YHEPTHH B TEIUIOBBIX MaIlTUHAX.
Koadduiment mnonesHoro geiictBust (manee — KIIM)
termioBoid mamuHkl. [{ukin Kapuo u ero KII1/]

3.2.6

3.2.7

Bropoii  3akoH  TepmoauHamuku.  HeoOpaTumocTb
MpOIECCOB B NIPHUPOJE. TenmoBble  JBUTATENM.
DKOoJIOruyecKre mpoodaeMbl TEIIOHEPTeTHKU

TexHuueckne  yCTpPOWCTBA:  JBHUIaTellb  BHYTPEHHEIO
Cropanusi, OBITOBON XOJOIUIBHUK, KOHJIUIIHOHED

3.2.8

[IpakTrnueckue paboTHI. N3smepenune YAEIBbHOU
TEIJIOEMKOCTH

AT'PET'ATHBIE COCTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

331

[TapooOpazoBanre u KoHAeHcaIus. VcnapeHue u KUIeHue.
VYnaeneHass  Temwmora  mapooOpa3zoBaHUS.  3aBUCHMOCTH
TCMIICPATYPhI KUIICHUA OT JABJICHUSA




AOcCom0THAT ¥ OTHOCUTENIbHAS BJIAXKHOCTH BO3yXa.

3.3.2 .
Hacpiniennsiii nap
TBépnoe teno. Kpucramnuueckue u amopdHble Tea.
3.3.3 AHHN30TpOIUSl CBOMCTB KpUCTAJIOB. JKHMJIKHE KPHUCTaJIBI.
CoBpeMeHHbIE MaTepUalIbl
334 [InaBnenne ¥ KpucTaliM3auus. YAeldbHas TeIioTa
iaBienus. CyOonumarust
3.35 YpaBHeHHUE TEIIOBOrO OajaHca
TexHu4eckue yCTpOWCTBA: TUIPOMETP M IICUXPOMETP,
336 KaJIOpUMETpP, TEXHOJOTMHU TOJIyY€HUS  COBPEMEHHBIX
MaTepuaioB, B TOM 4YHCJI€ HAaHOMATEpUAIOB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue padoThl. M3MepeHne BIa)kHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 OneKkTpu3anust Tel. OJeKTpuueckuit 3apsin. JlBa Buaa
AIIEKTPUUECKHX 3apsI0B
41.2 [TpoBOAHMKH, TUANEKTPUKU U TTOTYIIPOBOIHUKU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
4.1.4 BzaumopeiictBue 3apsaoB. 3akon Kymnona
OnexTpudeckoe moisie. Hanmpsok€HHOCTh  ANEKTPHYECKOTO
4.1.5 nons. [lpunmun cynepmnos3unmu. JIuHUM HanpsbKEHHOCTH
AIIEKTPHUYECKOTO TOJIS
4116 PabGora cun nanekrpocratmyeckoro monas. IloreHuuman.
41 Pa3HOCTh NOTEHIIMATIOB
417 [TpoBoaHMKHN U JUOJIEKTPUKHM B IOCTOSIHHOM
AIIEKTPHUYECKOM TIoJIe. JIMaIeKTprudecKkast MpOHUIIAeMOCTh
ONeKTPOEMKOCTb. Kongencarop. OneKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCaTOopa. DHeprus 3apsSIKEHHOTO
KOHJIeHCaTopa
TexHuueckue yCTpOMCTBa: 3JIEKTPOCKON, DSIEKTPOMETD,
419 AIIEKTPOCTATHYECKAS 3alIuTa, 3a3eMJICHHE
AJIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTEP
4110 [IpakTueckue paboTbl. M3mepeHue 3IEKTPOEMKOCTH
KOHJIeHcaTopa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
421 VYCIIOBUSL CYIIECTBOBAHHS TOCTOSIHHOTO 3JIEKTPUYECKOTO
toka. Ucrounuku Toka. Cuina Toka. [TocTossHHBINA TOK
42 4.2.2 Hanpspkenue. 3akon Oma Ju1st yyacTka Lenu
' 423 DJIEKTPUYECKOE CONIPOTHUBJICHHE. VY nenbHoe
COIIPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarenbHoOe, napajenbHoe, CMEIIaHHOe
COEJIMHEHUE MPOBOIHUKOB
4.2.5 PaboTa snekrpuueckoro Toka. 3akoH Jlxoyns — Jlenma




4.2.6

MOH_[HOCTB QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTponaBkymias cuia (nanee — DJC) um BHyTpeHHee
CONPOTUBIICHHE UCTOYHMKA TOKa. 3akoH OMa IS MOJIHOU
(3aMKHYTOM) 35ekTpuueckoit nenu. Koporkoe 3aMmbikanue

4.2.8

DJEeKTpOHHAs  MPOBOAMMOCTH  TBEPABIX  METAJIOB.
3aBUCHMOCTb COIIPOTHUBIICHUSI METAIJIOB OT TEMIIEPATypHl.
CBepx1npoBOAUMOCTb

11 KIIACC

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

OnexkTpuueckuil Tok B Bakyyme. CBONCTBA 3JEKTPOHHBIX
IIy4YKOB

[TomynpoBOIHUKHY. CoOcTBeHHas u npUMecHas
IIPOBOAMMOCTh  IOJIYPOBOJHUKOB.  CBoiictBa  p-n
nepexoza. IloaynpoBogHHKOBBIE TPHOOPEI

DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTUYECKAS
Jucconuanus. JIeKTPOIn3

OnekTpudyeckuii TOoKk B razax. (CaMOCTOSTENbHBIM U
HECaMOCTOSTEIIbHBIN paspsa. Pasnuunsle THIIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [lnazma

TexHuueckue  yCTpOWCTBa:  amMIEpPMETpP,  BOJIBTMETP,
peocraT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTebHbIC
npuOOpbI, 3IEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BaKyyMHbId JAMOJ, TEPMHUCTOPbBl U
(boTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN JHO/], TAIbBAaHUKA

[TpakTuueckue paboThL. Wzyuenue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

Nzmepenne DJIC HCTOUHMKA TOKa M €ro BHYTPEHHETrO
conpotusiieHus. Habmoaenue anexTpoiamnsa

Kox Kon

pa3aelia

4

NpoBepsIeMOro
JJIeMEeHTa

HpOBepﬂeMme 3JIEMEHTBI COACPKAHUA

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

IlocTtosiHHBIE MarHuThl. B3anmMonaelcTBHE NOCTOSHHBIX
MarduToB

4.3

4.3.2

4.3.3

4.3.4

MarautHoe mosie. BexkTop MarHuTHOM  MHIYKUUU.
[IpuHuun cynepno3unuu. JIMHUM MAarHUTHOM WHIYKIUU.
KapTuna nuHuii MarHUTHOM MHAYKIIUW TIOJISI MOCTOSHHBIX
MarHuTOB

MaruuTtHOe Moje NpOBOJHMKA ¢ TOKOM. KapThHa nuHUiA
IoJIst  JUIMHHOTO IIPSIMOrO IPOBOJHHMKA U 3aMKHYTOTO
KOJIBLIEBOI'O ITPOBOJIHHMKA, KaTyIIKHM € TOKOM. OmbIT
Opcrena. BzanmoaelicTBre NPOBOJHUKOB C TOKOM

Cuna Amnepa, €€ MOyJb M HallpaBJIEHUE

435

Cuna Jlopenna, €€ monynb M HampasieHHe. J[BHkeHue




3apsDKEHHOW YacTUIbl B OJHOPOAHOM MArHUTHOM IIOJIE.
Pa6ota cuibl Jlopenna

4.3.6 SIBreHre ANeKTPOMArHUTHON UHIYKITUU
4.3.7 [ToTok BekTOpa MAarHUTHOW MHITYKIIUH
438 OJIC uHAyKIMU. 3aKOH JJIEKTPOMAarHUTHOM WHIAYKIIUU
Qapanes
BuxpeBoe »snexrpuueckoe mone. IAC wuHAYKIMH B
4.3.9 MIPOBOJIHUKE, JBIOKYIIEMCS MTOCTYIMATEIbHO B OJHOPOJTHOM
MAarHUTHOM I10JI€
4.3.10 [TpaBumo Jlenma
4311 NHAyKTUBHOCTb. SIBnenue CaMOWHIYKIIUH. OJIC
CaMOMHTyKITUU
4.3.12 OHeprusi MarHUTHOT'O NOJISl KATYLLIKHU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
Texuuueckue yCTpOCTBA: [TOCTOSIHHBIC MarHMTEI,
4.3.14 AJIEKTPOMArHUTHI, AJIEKTPOBUTATETb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS M1E€Yh
[TpakTnueckue pabotbl. M3ydyeHne MarHuTHOro MOJs
4315 KaTyIKu ¢ TOKoM. MccrnenoBanue neldcCTBUS MOCTOSIHHOTO

MarHura Ha paMKy ¢ TOKoM. HccinenoBanue sBIEHUSA
AJEKTPOMATHUTHON MHIYKLIMU

5 KOJIEBAHU S U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMAT' HUTHBIE KOJIEBAHUA

KonebarensHass  cucrema.  CBOoOOAHBIE — KOJeOaHMs.

5.11 ["apmonmnueckue konebanus. Ilepuon, yacrora, aMmiuTyaa
1 (haza xonebaHmit

512 IIpyXMHHBIN MagsTHUK. MaTeMaTU4eCKUN MasiTHUK

513 VYpaBHeHHe TapMOHUYECKHX KosieOanuii. Kunemaruueckoe
U IMHAMMYECKOE OIMCaHHe K0JIeOaTeIbHOTO IBUKEHUS
[IpeBpalieHrie SHEPruu MPU FAPMOHUYECKUX KOJICOaAHUSX.

5.14 CBsi3b  aMIIMTYZbl KOJEOAHMH MCXOAHOM BEIMYMHBI C
aMIUIMTY/IaMU KoJie0aHuM e€ CKOPOCTU U YCKOPEHHUS
KonebatenbHbiil KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE

51 515 KosebaHus B HUJEATbHOM  KOJeOaTeIbHOM  KOHTYpe.

AHAIIOTHST MKy MEXaHUIECKUMHU M AIIEKTPOMArHUTHBIMH
kosebanusamu. @opmyna Tomcona

516 3aKOH COXpaHEHHs PHEPruH B UACATBHOM KOJIeOaTeIIbHOM
KOHTYpe
BoinyxaeHHble MexaHUdeckue KojeOaHus. Pe3onaHc.

5.1.7 Pe3zonancHas kpuBas. BeIHYXIEHHbIE >JIEKTPOMarHUTHbIE
KOJIeOaHNUI.

518 [TepemenHbI TOK. CHHYCOHIaJIbHBIN IEPEMEHHBIN TOK.

51.9 MczmHOCTL NEPEMEHHOTO  TOKa.  AMIUIMTYJHOE |
JIefCTBYIOIIEeE 3HAYEHHE CUJIbI TOKA U HaIPSDKEHUS

51.10 Tpancdopmarop. [IpousBoacTBo, nepenaya u noTpediIeHne

AIIEKTPUYECKOM DSHEPIUU. OKOJOTMYECKUE PUCKH TIpU




5.1.11

IIPOU3BOJCTBE  3JeKTpuyecko  sHepruu.  KynbpTypa
UCIIOJIb30BAaHUS 3JIEKTPOIHEPTHH B TOBCEHEBHOM KU3HU

TexHuveckue ycTpoicTBa: cericMorpad, >SIEKTPUUECKUMA
3BOHOK, JIMHUHU JIEKTpoIIepeaay

5.1.12

[Ipaktuyeckue paboTel. MccnemoBaHnwe 3aBUCHMOCTH
HepuoJia MaJiblX KoseOaHui rpy3a Ha HUTU OT JJIMHBI HUTH
U Maccel rpysa. MccienoBanue nepeMeHHOro TOKa B LU
U3  IOCIENOBaTENIbHO  COCOUHEHHBIX  KOHICHCATOPA,
KAaTYLIKH U pe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHnudyeckue  BOJIHBI,  YCJIOBHUSL  PacHpOCTpaHEHUS.

5.2.1 ITepuon. CKoOpoCTh paclpoCTpaHCHHs] W JJIMHA BOJIHBI.
[Toriepeynble U TPOIOIBEHBIC BOTHBI
5.2.2 Hutepdepennius u qudpakius MEXaHHIESCKUX BOJH
523 3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa
DOJEeKTPOMAarHUTHBIE  BOJIHBL. ~ YCIOBHS  H3ITyYCHHS
5.24 DIIEKTPOMArHUTHBIX ~ BOJMH.  B3aumHas  opueHTanus
BeKTOpoB E, B 1 v B 351eKTpOMaruuTHO! BOJIHE B BAKyyMe
5.2 CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:  OTpaKE€HHE,
5.2.5 npesioMJIeHUE, TOoJsIpu3aIus, Tudpakius, nHTephepeHITUL.
CKOpPOCTB 3JIEKTPOMArHUTHBIX BOJIH
526 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
597 [TpuHIMIBL pamnoCBS3M M TeNEeBUACHUS. Pamgmonokarus.
o DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpelibl
TexHUYECKHE YCTPOWCTBA: MY3bIKaIbHbIE HHCTPYMEHTHI,
528 yIBTPa3BYKOBasl IHArHOCTHKA B TEXHUKE W MEAMIIMHE,
o pamap, paguonpuéMHUK, TENEeBU30p, aHTEHHa, TenedoH,
CBY-nieun
OIITHUKA
531 [IpsiMmonuHEITHOE pacnpOCTpaHEHUE CBETA B OJHOPOIHOM
cpene. Jlyu cBera
532 OtpaxeHue cBeta. 3aKOHbI OTpakeHUs cBeta. [locTpoeHue
1300payKeHHH B IJIOCKOM 3epKaie
533 IIpenomnenne  cBera.  3aKOHBI  MPEJIOMIIEHMS  CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHUS
534 ITonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroyl MoJHOIO
5.3 BHYTPEHHETO OTPaKEHHUS
5.35 Hucnepcus ceera. CnoxHbIi coctaB 6eoro cera. Lser
CoOuparomue M paccewBarolue JIUH3BL. TOHKas JHH3a.
®okycHOE pacCTOSIHUE W ONTHYECKasi CHJIa TOHKOW JIMH3BI.
5.3.6 [Toctpoenne  u300pakeHMt B~ COOHMpalOIMX |
paccemBarommx JmH3aXx. @DopMmyna TOHKOH  JIMH3BL
YBenunuenue, 1aBaeMoe JTMH301
5.3.7 IIpenenbl IpUMEHUMOCTH I€OMETPUYECKOU ONITUKHU
5.3.8 Wutepdepentuss  cBera.  KorepeHTHblE  HMCTOYHUKH.




YcnoBus HaOmoOAEHUS MaKCUMyMOB W MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHMHE OT JABYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB

Hudpakuus csera. JudppaknuoHHas pemérka. YcCloBHE

5.3.9 HaONIOJICHUSI TJIABHBIX MaKCHMYMOB TpU  TaJICeHUU
MOHOXPOMATHYECKOT0 CBETa Ha JU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBera
TexHUYECKHE YCTpOMCTBAa: OYKH, Jyma, (oToarmapar,
5.3.11 MIPOCKITMOHHBIN amnmapar, MHKPOCKOII,  TEJECKOII,
BOJIOKOHHAS ONTUKA, TU(PpaKIHOHHAS PerIéTKa, MOJSIPOHT
IIpakTrnueckue paboThbI. N3mepenue [1OKa3aresst
5.3.12 npenomieHus. MccnegoBaHue CBONCTB HM300pakKeHUN B

nuH3ax. Habmonenue aucnepcun ceera

RJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_U:I IIPpUMCHUMOCTH KJ1aCCUYECKOM MCXaHHKH.
HOCTy.HaTBI TCOPHUU OTHOCHUTCIBHOCTHU: HWHBAPUAHTHOCTDH

6.1 MOJyNI  CKOpPOCTH CBe€Ta B  BakKyyme, MPUHLHI
OTHOCHUTEJIbHOCTH DUHINTEHHA
6 6.2 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3ameieHue
BPEMEHH U COKPAIIEHUE JITTHHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI
6.4 CBsi3b Macchl C DHEpPrHe M MMITYJIbCOM CBOOOJHOU
YJaCTUIIBI. DHEPTHSl IIOKOsI CBOOOTHON YaCTHUIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonbl. Dopmyna [lnanka cBsizu 3HEprun (HOTOHA C €ro
YaCTOTOW. DHEPrusi U UMNYJbC (HoToHA
71.2 OtkpeiTue u uccienoBanue ¢ororpgexra. OnbiTel AT
CronetoBa. 3akoHbl poTorpdexTa
7.1 713 VYpaBuenue OiHmTeitHa 11 ¢dorodddexra. «KpacHas
rparuia Gorodddexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenera
7.15 XHUMHYECKOE JIEWCTBUE CBETA
716 TexHuueckue ycTpoiicTBa: (oTodnemMeHT, (OTOJATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO]]
CTPOEHUE ATOMA
Mopnens atoma Tomcona. OnbiTer Pezepdopaa mo
721 UCCIIEIOBAHHIO CTpoeHUsI aToma. [ImanerapHas Moaenb
aToma
[Toctynater bopa. M3nydenne u mornomnienrne GOTOHOB MpU
7.2 799 MepexoJie aromMa C OJHOrO0 YPOBHSI SHEPIMH Ha APYTOu.
o Bunbr cnexktpoB. CrHeKTp ypOBHEW SHEpPrHMM aroMma
BOZOpOAA
BosnHoBble cBoiicTBa wactun. Bomuer e bpoits.
7.2.3 KopnyckynisspHO-BOITHOBOM yalnu3M. Judpakius

AJIEKTPOHOB Ha KpUCTAJIIaX




7.3

7.24

7.2.5

CHOHTaHHOE W BBIHYXKJIEHHOE H3Jy4eHue. Y CTPOMCTBO U
MPUHLIKI PadOTHI Jia3epa

TexHuueckne  yCTpOMCTBA:  CHEKTPaJbHBIA  aHAIMU3
(ciexkTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

7.3.1

[Ipaktuyeckue pabotel. HaOmonenwe — nuHeHdaToro
CIEKTpa

ATOMHOE A1PO

Metoapl HaONIOACHUS MW PETUCTPAIIMU  DJIEMEHTAPHBIX
YaCTHUII

7.3.2

OtkpeiTHe paguoakTuBHOCTH. OmbITel Pesepdopaa 1o
ONPENENIEHNI0  COCTaBa  PAJUOAKTUBHOIO  M3JIy4EHHUS.
CgoiictBa anb(da-, Oera-, TraMma-u3IydeHUs. BiusHue
PaJIMOAKTUBHOCTH Ha KUBBIC OpPraHU3MBbI

7.3.3

OTtkpeiTHE IPOTOHA U HeWTpoHa. HykioHHast Moaens sapa
['eiizenbepra — MBanenko. 3apsa sapa. MaccoBoe 4ucio
sanpa. N3oTomsl

7.3.4

Anbga-pacnian. OJEKTPOHHBIH U MO3UTPOHHBIA OeTa-
pacran. ['amma-uznydeHue. 3aKOH — paJMOAKTHBHOIO
pacnaja

7.3.5
7.3.6

7.3.7

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekrt
Macchl pa

SAnepHble peakuuu. [lenenne u cCUHTES s1ep

Snepusiii peaktop. Tepmosinepusiii cuntes3. [Ipobnembl u
NEPCIEKTUBBl  SIIEPHOM  DHEPIeTUKHU.  IJKOJIOTMUYECKHE
ACIIEKTHI SIAEPHON SHEPTETUKHU

7.3.8

7.3.9

DOneMeHTapHble  YacCTHIIBL. OTKpbITHE  TIO3UTPOHA.
@dyHaaMeHTaIbHbIE B3aUMOJEHCTBUS

TexHuueckue ycCTpoWcTBa: 03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHas bomOa

7.3.10

8.1

[TpakTueckue padoTsl. MccnenoBanue TpekoB yactuil (0
roTOBBbIM (hoTOrpadusm)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, TIAHETHI,
UX BHIMMOE IBUKEHUE

8.2

8.3
8.4

8.5

8.6

Conneunas cucrema. IlmaHeTsl 3eMHOM T'pYIIIIBI. IImaneTsI-
TUTaHTBl U WX CIYTHHKH, KApJIUKOBBIC ITIJIAHCTEHI. Marjsre
tena COTHEUHOH CHCTEMBI

Counnre, hotocdepa u atmocdepa. CoHeyHast aKTUBHOCTh
Hctounuk sHeprun ConHua U 3BE311

3BE3/IbI, X OCHOBHBIC XapaKTEPUCTUKU: MAcCa, CBETUMOCTD,
pamiyc, TeMmmeparypa, WX B3aUMOCBs3b. Jluarpamma
«CTEKTPAIBHBIA KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOM
TIOCIIEIOBATEIEHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTB)»
JUTs 3BE3]1 TJIABHOM TIOCIIEI0BATEIEHOCTH

BuyTpennee CTpOEHUE 3BE3 L. CoBpeMeHHbIe

MIPEICTABIICHHS O MPOUCXOXKICHUH | BoonK CoJtHIIA 1 3BE3.
Jrarel JKU3HA 3BE3]T




Mneunslii  Ilyte — Hama Tamaktuka. ChnupanbHas
cTpykrypa ['amakTuku, pacnpeznenenue 38€31, ra3a U IbUIH.

8.7 [Tonoxenue n neuxxenue Connna B [Nanaktuke. [Tnockas u
cepuueckas nmojacucteMsl ['anakTuku

8.8 Tunsl ranaktuk. PaguoramakTtuku u KBazapbl. YEpHbIE
JIBIPHI B SIIpaX raJakTUK
Bcenennas. Pacmupenue Bcenennoi. 3akon XaO06ma.

8.9 Pazberanne ramaktuk. Bospact m pamumyc Bcenennoi,
Teopus bosbiioro B3psiBa. Mogens «ropssueit BeesleHHON.
PennkroBoe nznmyueHue

810 Macmrabnas cTpykrypa BcemenHoi. MeraranakTuka.

Hepeménnsie mpoOsieMbl aCTPOHOMHUH




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakimueit [TapdpentreBoii H.A. AkuimonepHoe o61iectBo «M3maTenscTBo
«ITpocsenieHue»

» ®usuka. 11 knacc. Msakumes I'.4., byxoBueB b.b., Yapyrun B.M.; oz
penakiueit [lapdentreBoit H.A. AxmonepHoe o6mecTBo «M3marenscTBo
«IIpocemenue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e HpopMaIMOHHO-METOMIECKOE TUCHhMO 00 OCOOCHHOCTSIX MPETIOaBaHMUs
yaeOHoro npenmera «Pusuka» B 2025/2026 yaednom romy https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

e MeToauueckrue peKOMEH/IAIMH 10 CO3JaHUI0 KJIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(IIIeH B KJIACCOB C YIIyOJICHHBIM U3yYCHHUEM
MaTeMaTUuKH, GU3HKHA, XUMUH, OUOJIOTHH B 00I11e00pa30BaTEIbHBIX
OpraHU3aIMgIX ¢ UCIOIb30BaHUEeM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HalMoHanbHOro npoekra «OopaszoBanue» (KBantopuymsl, [T-kyosl, Touku
pocta u z1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en profilej 2025.pdf

e Metonuueckue pekoMeHaanuu. Opranuzanus B3aumoaencTeus “llkona — By3
— npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

e MeToaudeckne PeKOMEHIAIINY 110 U3YYEeHUIO TeMbl «IlocTosTHHBIN
AIIEKTPUIECKUI TOK» B IIKOJIHHOM Kypce dusuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e_t.pdf

¢ VY4eOHO-METOAMUECKOe 00eCTIeUeHNE MPOIIECCOB MPENO aBaHusl XUMUH,
ouonoruu, GU3NKK HA YPOBHSAX OCHOBHOTO OOIIIETO U CPEAHETO OOIIETO
00pa30BaHMsI ¢ BKIIFOUCHUEM JIOTIOJHUTEILHOTO HH)KEHEPHOTO KOMITOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

o KoHTekcTHbIE 3a7aud. 3aaHus K yueoHoMy Kypcey «Dusukay (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OU3BUKOH JIAB https://physicon.ru/eor-list/4-fizika
BUBJIMOTEKA LOK https://mMouypoku.pd/
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