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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIC IPOTPAMMBEI.

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. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YYEHHsS] (PM3HKM HAa YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO rojlaM 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. HIkoapHbIN Kypc QU3HKK — cUCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHWM  OMpEAeNsaeT 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 (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaronuxcs, B (opMuUpoBaHHE YMEHUU MPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU 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 (HU3HKHU
o0BbenUHEH BOKPYr (¢u3nyeckux Teopuil. BenmymwuM B Kypce sBIsieTCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOmIECTBa, a TakKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

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

Hoes sxonocuzayuu peamusyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

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 TMPEACTABICHUSAX O TPHUPOAC, TPaHMIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs Mpexse
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIUHEHBI B OOMIMN CIHCOK YYCHUUYSCKHUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHuss kabuHera Qusuku. Ilpm 5>TOM oOecrneunBaeTcsi OBJAJICHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3agad. [lpu 3TOM nmns pacd€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOIIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CeYeHHI0 ydeOHOTo mpolecca 0a30BbId YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HeoOxoauMoe J1labopaTopHoe OO0OpyAOBaHWE IS BBITIOJHEHUS YKa3aHHBIX 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 TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui st
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTENBbHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPHUH.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUA U (OPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

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

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:



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

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

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHIM 331a4H;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
(buU3MYEeCKUX DKCIEPUMEHTOB, aHAIW3a M HMHTEpIpeTanuu UHGOpMaInH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kmacce — 68 yacos (2 4aca B HEZel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DOKCriepuMeHTa W TEOpUM B INPOLECCE MO3HAHUS IPUPOBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
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 otrcué€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 MpsIMOJIMHENWHOEe IBrkKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C IIOCTOSSHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHMHAS
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WILTIOCTPAIMS KMHEMATHUYECKUX XApaKTEPUCTUK
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 MaJeHUSI.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE pPAaBHBIE IPOMEKYTKA BPEMEHM IPU 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.
HNHepunaibHble CUCTEMBI 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 tena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, 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 a0COMIOTHO 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 B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

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 TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



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

HccnenoBanue yCIOBUM PpPaBHOBECHS TBEPAOIO Tela, HMEIOLIErO0 OCh
BpAILCHHUS.

Tema 3. 3aKoHbl 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.

Kunerndeckass sHeprus MarepuanbHOM TOukH. Teopema 00 HW3MEHEHUU
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 MEXaHMYECKOM JHEPIrUM 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 OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo Bemectra. [loctosinnas ABoraapo.

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



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOIO JBMXKEHMS dacTtul] rasza. lllkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUEe H3OMPOLECCOB: H30TEPMa, M30XO0Pa,
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, nabopamopnvie pabomol

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
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 crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONIPOBOJAHOCTb, KOHBEKIIUS, U3JIydeHHUE. Y IeJIbHAS TEIUIOEMKOCTDH BEILECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh IPoIIecCcoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: 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 TpeHHsl (BUICOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AelbHast TerioTa miaBienus. CyOoaumanusi.

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 nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. OJEKTpUYEeCKHil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lorenmuman.  Pasnocth
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

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 amekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MormiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUS] METAJUIOB OT TeMreparypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJIEKTPUYECKHM TOK B pacTBOpax M  pacijiaBax  JJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HWCTOYHUKUA TOKA, OJJIEKTPOHArpPEBATENbHbBIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

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

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB DIIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, rurnepOosa, ux rpauKku U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BHUBI TEIUIONEPEIayH, TEIJIOBOEC PAaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

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



ra3oB, 2JIEKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJMTHUYECKAS TUCCOIMAIUS,
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 WM JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JICKTPOIPHUOOPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1oje. Bektop MarHUTHOM HWHAYKUUH. [IpuHUIMO cCynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJS JJIMHHOTO TMPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HallpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe mojie. OJICKTPOABWKYIIAS CHia WHAYKUUU B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

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 TTOJIS.

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 cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHbsle KOAE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuid. [IpeBpailieHre YHEPrun MpU rapMOHUYECKUX KOJICOaHUSIX.

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

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHy K I€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

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



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGnronenue pesonanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

Pe3onanc mnpu mocCienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPONepeIayun.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

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

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKoOpocTh EKTPOMArHUTHBIX BOJIH.

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

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

HabGmronenune oTpakeHus ¥ MPETOMIICHUSI MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoJspu3anus, Tudpakiuus, uHTephepeHITus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

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

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobupatonie u pacceuBaromve JuH3bl. ToHkasg nuH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

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

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaAKIIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

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

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEJOMIICHHE 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.

[Tonydyenue cekTpa ¢ mMOMOIIbIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAIlCHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
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 DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

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 SHEPTUHU aTOMA BOJAOPO/IA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paanoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

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

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepneie peakunu. [lenenue u cuHTe3 SI€p.

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 YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

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

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBMOKCHUE.

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCJEAOBATEILHOCTU. BHYyTpeHHee cTpoeHue



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 ranakruk. Paguoranaktuky u xBaszapbl. UEpHBIE NBIPHI B sSapax
rajgakTHK.

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

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku M 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 (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
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,
ompeiesIeHHE TUIOMAIU TIIOCKUX (Uryp u o0bEéMa Tell.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.



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

Texunonocus: NWHUAM DJEKTpONEpenad, TI€HEpaTop MEPEMEHHOTO 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 CPEJHEI'O OBIIIET'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

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH 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 00pa30BaTEIbLHON 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, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC pElIeHUs,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAs 3CTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBI;

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

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

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

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TPOTHUBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIICACTBUN ACATEIBPHOCTH;
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 TEPMUHOJIOTUEH, KIIOYEBBIMU MOHSATUSMHU U METOIaMU
(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/IOB [TO3HAHHS;

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;

BBISIBIISATh 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 U3MEHEHUE 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 MO (U3MKE B MPAKTHUYECKYIO O001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

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

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

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJyYeHUs] UHPOpManuu (U3HUUECKOTO COAEpPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
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 TEKCTbl (PU3MYECKOrO COAEpPKAHUSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIAThH OOIIEHHE HA YpOKaxX (PM3UKH U BO BHEYPOUHOU 1€ATEIbHOCTH;
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;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
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,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

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

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTh
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 BO3MOKHOCTEH U MPEATIOYTECHUM;

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;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DSPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

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

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PUCKHM W CBOEBPEMEHHO INPHUHHUMATh PEIICHHA IO HX
CHIKCHMUIO;

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;

IIPU3HABATh CBOE MPABO U MPABO JPYIMX 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:

CaMOCO3HaHMs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATIBHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTb aIalnTUPOBATHCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIILHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTh KOH(IUKTHI.

HPEAMETHBIE 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 KapTHUHBI MHUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

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



ANEKTPOJUHAMUKHM:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMajJeHue TeJ, IABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBecHEe, WCMApPEHHUE, KOHJIACHCANWS, IUIABJICHWEe, KPUCTAUIA3AIUs, KUTICHHE,
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;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, HCIOIB3YS (DU3NUECKHUE BEIIUMYWHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HCIOJIB3YeMBIX BEIMYHMH, WX O0O3HAUCHUS W CIUHHIIBI,
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 XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMBIX BEJIMYWH, WX
0o0O3HAUEHUsS W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJIBb3YS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TPUHITUI PABHOMPABHS HWHEPIUAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pasjinyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIONKEHHOTO OOOpYJOBaHHUSA, MPOBOJIUTH OMBIT U
(GbopMyIHpPOBATh BHIBOIHI,

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

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMHU  BEJIUYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIIEIOBAaHUI B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJB3YS (PM3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEYUBYIO
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 TIPEICTABJICHUS YI4COHOW W HAYYHO-TIOMYJISIPHON MH(POPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAILIHUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH 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 OKPYKAKOIIEN CpelIe;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMATPUBAECMON MTPOOIIEMBI.

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
COBPEMEHHOW HAy4YHOW KApTHHBI MHpPA, B PA3BUTHUH COBPEMEHHOW TEXHUKHU U
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 MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus W TONApU3ALUS  CBETa, JUCIEpPCUsl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJBIKYILAs CUiIa, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KAaTyIIK{, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJIEM, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKUIA
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJMYMHAMU;

ONMKCHIBATh HW3YYEHHBbIE 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 SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCE0BATEIBHOIO U MAPaIETbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPTUHU, 3aKOH COXPAHEHHUs HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHUYEeCKOE BBIPAXXEHHUE U YCJIOBHUS (TpaHUIbl, OOJIACTH)
MPUMEHUMOCTH;

ONPENIEATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI M0 HCCICIOBAHUIO (PU3WYECKUX SBJICHUN 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,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYMH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYMpPOBATh YCTAaHOBKY, (PUKCHpOBAThH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,



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

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOpPOM Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIydaeMyl0 HHPOPMAIIHUIO;

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, JJIsi COXPAHEHUS 3[0POBbsSI U COOJIIOICHUSI HOPM 3KOJOTUYECKOIO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bubmuorexa [JOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnorexka [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72



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

Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

1 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHU4eCKHE U JIEKTPOMArHUTHbBIC 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKHe U JIEKTPOMArHUTHbBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Omrika https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crielIUaIbHOM TEOPUH 4 1 bubnmuotexa [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKHU 6 httos://m.edsoo.ru/7fALc97c
4.2 Crtpoenue atoma 4 bubmuorexa [JOK



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

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

4.3 ATtoMHOE S71pOo

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ngj}j;f;igﬁ}; £41c97c
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 ngsH;;T:;igrou}i £41097c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudposbie

Tema ypoka Kontpoabubie | IlpakTuueckue A bp
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunbie MeT(})IK bl nofoH;ﬂ 1 bubmmorexa LOK

i g https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEro MUpa
Ponb u Mecto pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEILHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnnoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJINHEWHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe majieHne. Y CKopeHue bubnmuorexa [JOK

6 1
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 I[I;I/I)KCHI/IC Mare ILI/IB.JIBHOfI TOYKH TI0 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHOocuTeNnbHOCTHU ["anunes. 1 bu6mmoreka [JOK



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

HuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

9 Cynepno3uiuu cuil. Bropou 3akon bubmorexa LHOK
yrep ’ p 5 https://m.edsoo.ru/ff0c3be8
HrloToHa 17151 MaTepuanbHOU TOYKU
Tperuu 3akon HeroToHa niis bubnnoreka [HOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 TspKkecTH. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ffOc3e18
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna zn OTI/IBJIGE(IbI/I(i:I pu IIBI/IE(GHI/II/I bubnmorexa LOK

p p https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPAOTO TEA
HMitynbsc MaTepUabHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHuuanbHas SHEPTUs YIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKOU
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpAHEHUS B MEXaHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

XapaxkTep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas AsBor aapo

24

TennoBoe paBHOBecue. Temieparypa
u e€ usMmepenue. Illkxana remneparyp



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

Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEl KHHETHYECKOM SHEPrUuun bubnnoreka [HOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSHUS
Pa3peKEHHOT0 raza»

29 H3onponecchl B uACATBHOM ra3e U X bubnuoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKOU CUCTEMBI U

30 criocoOsl e€ n3mMenenus. Konnyectno bubnnoreka [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrusl OJTHOATOMHOI'O UJI€AJIBHOTO
rasa

bu6nmoreka [JOK

31 Brawt Teruionepesain https://m.edso0.ru/ff0c5c36
VY nenpHAs TEINIOEMKOCTE BEIIeCTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edso0.ru/ff0c5c36
Teruonepenade. AnuabaTHbIN Mpoiecce

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs poIieccoB B bu6nmoreka [JOK



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

npupone. Bropoii 3akon
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun nevicteust u KII1/ TernmoBoit

bubmuorexa [JOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KIT/I

37 DKoJoru4ecKue npooIeMbl
TEIIOPHEPTETUKU

38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK

YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTETbHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHbIl bubmmorexa [TOK

Hyxa. = https://m.eds00.ru/ff0c64d8
nap
Teepnoe Teno. Kpucramnmueckue u

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso0.ru/ff0c65f0
kpucTtayyibl. COBpeMEHHbIE MaTepPHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.

43 VnenbHas TenioTa MiaaBieHUs bubmmorexa [OK

8 ' https://m.edso0.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK

44
YpaBHEHHE TeMI0BOro baranca https://m.edsoo.ru/ff0c6820

45 DneKTpu3anus Tei. DNEKTPUICCKUN bubnuotexa [JOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsAa10B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS bubnnorexa LIOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3anmoneuncTBue 3aps10B. 3aKOH
47 Kyiona. ToueyHBIW 3IEKTPUUECKANA Bubmaorexa ITOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>k€HHOCTB 3IIEKTPUUECKOTO
48 nons. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX Toseu. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTU
Pabota cuit aneKTpocTaTH4ecKoro
49 ouis. Ilorernman. Pazuocts bubnmorexa LHOK
’ ) https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
ITpoBOMHUKY U TUIIEKTPUKUA B
50 BHIZ:KT OCTaTUIECKOM nonIe bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubmuorexa [JOK
51 DnexTpoeMkocTh. Konmencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO bubmmorexa LHOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "M3mepenne
AIIEKTPOEMKOCTH KOHJEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



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

3a3emileHue AIEKTPOprUOOpOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €70
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
ydacTka 1enu

56

[MocnenoBarenbHOE, MapalieIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 OJTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHnka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHslil ypok. KonTponbHast
pabora o Teme "DnexkTpoauHamMuka’ /
Bcepoccuiickas mpoBepouHas padboTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o0marommii ypok
«INEKTPOTUHAMHKAY /
Bcepoccuiickas mpoBepodHas padboTa

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METAJIIIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIJIOB OT
teMiiepaTypbl. CBepXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUH TOK B BaKyyMe.

62 . 1
CBoucTBa AJIEKTPOHHBIX ITYYKOB
[TorynpoBoIHUKH, UX COOCTBEHHAS U

63 MpUMeCHas MPOBOIAUMOCTb. CBOMCTBA 1 bubnnoreka [HOK
p—~n-nepexoa. I1osynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DNEKTPUYECKUH TOK B PaCTBOPAX U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEeKTPUYECKUH TOK B ra3ax.

65 CamocTosATeTbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e301acHOCTH
KonrponbHas pabora no reme

67 «9nexkrpocratuka. [locTosHHBIN 1 bubnmnoreka [JOK
ANEeKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

68 PesepBubIil ypok. O600marommi ypok 1 bubnuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
]
‘:;n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fI[:;‘?eHHﬂ :)lg;)l;l;?)l:;fenbnme
padoThbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X
B3auMoOJercTBHE. MarHUTHOE II0JIE. bubnunoreka LIOK

1 . 1
BexTop MaruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarsuTHO€ noje NpOBOJHUKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO OJIL KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HMccrnenoBannue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS HA

5 JBUKYIIYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

WHAYKIUU. 3aKOH JIEKTPOMarHUTHON



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

unaykiuu dapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHYKIIUN))

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs NeYb

10

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«Mar"suTtHoe I10JI€e.
DneKTpOMarHuTHasi UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00O/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHUUeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIUHBI HUTH B MacChl TPy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE

bu6nunorexa LIOK



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

OJICKTPOMAarHMTHBIC KoJIeOaHMS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATTBHOM
K0J1e0aTeNbHOM KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbn Tok. CUHYCOMIAIBHBIA
MepeMEHHbIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JICWCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaNpsHKEHU

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozacrtso,
nepenaya u noTpedieHue
JIEKTPUYECKON SJHEPTUU

19

Y CTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHepaTopa epEMEHHOTO TOKaA,
JIMHUU 3JIEKTpoIepesayd

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBanus
AJIEKTPO’HEPTHH B IOBCEAHEBHOU
AKU3HU



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

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bubnmoreka [IOK

21 pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHBIE BOJHBI, UX
23 CBOHMCTBA U cKopocTh. [1kana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBs3u. Paguonokanus
o5 Konrponsnas pabdora «Konebanus u Bbu6mmoteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM CpeeE. bubmuoreka [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenune bubmmorexa LIOK
B https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenensHpin bubmmoreka [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenne bubnuotexa [JOK
MOKa3aTessi MPEJIOMIICHHUS CTEKIJIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4eHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabora

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
32 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»
Wutepdepennms cera. Audpaxius bubnuoreka [IOK
33 N
csera. udpakunonHas pemérka https://m.edsoo.ru/ffOced22
[lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6mmotreka [JOK
34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue mpuOOpbI U yCTpoiicTBa
35 1 yCJIOBHSI KX 0€30IMacCHOTO
MIPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKH. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHOU TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIlleHUE bubnnorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprus ¥ UMIYJIbC PENSITUBACTCKON
38 yacTunbl. CBA3b MAcChl C SHEPTUEH U bubnnorexa [JOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TIOKOS
39 KonTponbhas padota «OnTuka. bubmuoteka [IOK

OCHOBBI CTICTIHATBHOM TEOPUH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH

®otonsl. Dopmyna [Inanka. Jueprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
noIMoTEKa
41 .0 A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodrddexra. YpaBHeHHE
42 BH“HmTeI(/lliHa nq;)l(bQ)OTOSQ)(geKTa bubmorexa HOK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
JaBnenne cBera. Onbiter I1. H.
43 JlebGeneBa. XumMudeckoe ACUCTBUC bubmorexa HOK
ACBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTBa u
MIPAKTUIECKOE TPUMCHCHHE:
44
(dboTosneMeHnT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubnunorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u normoiieHne GoToHOB
48 1} I/I}ll'lqe exojie aTOM’:I co H(()ll)"O OBHS bubmorexa I[JOK
P pexon . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
49 BonnoBbie cBorCcTBa yacTuil. BoJHBI but6mmorekxa [IOK

ne bpouns. Kopnyckynsipro-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOU yanu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

50

OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ffod0fd2

o1

CeowictBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBINW U MIO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B S7pE.
SAnepusle peakuuu. A nepHbin
peaktop. [Ipobaembl, mepcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI AIEPHON
JHEPIreTUKU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULIBI. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOTIOICHUS U
PErucTpanyy 3JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «@yHnameHTanbHbIe
B3auMOJEUCTBUA. EAMHCTBO
¢bu3nyeckor KapTHHBI MUpa»

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTUSL ACTPOHOMUU.
[IpuknagHOE 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMUHM. By
3BE31HOr0 Heba. Co3Be3qus, ApKHUe
3BE3 b1, INIAHETHI, UX BUANMOE



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

JABHKCHUC. ConHeuHas cucremMa

56

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoiiHIla U 3BE3]1

57

3BE3b1, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOU
IIOCJIeI0BAaTEIbHOCTH. BHyTpeHHEee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sBotonnu CoJTHIIA U 3BE3]T

58

Muneunsin [lyTe — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosnbioro B3peiBa.
PennkroBoe uznyuenue.
MertaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

62

O6o06uaromuit ypok. Ponb dpuzuku u
aACTPOHOMHUU B YKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
9eIoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




64

O6o0maromuii ypok. Poib
(buzmveckoit Teopuu B HopMUpPOBaAHUHT
MpEeACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUNA O MIPUPOIE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHIYKIHS

67

Pesepubiit ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCUTEIIbHOCTH

68

Pesepnbiii ypok. KBantoBas ¢pusuka.
DneMEeHTbI aCTPOHOMHUH U
acTpo(U3HUKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax pojidb © MeCTO (HU3UKH B
(bopMHpOBaHUN COBPEMEHHON HAy4YHOH KapTHHBI MHUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B NPAKTUYECKON AESITEIbHOCTH

JIoneun

10.2

YuuThIBaTh I'paHULBl IPUMEHEHUS] U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
MaTepuaibHas TOYKa, MHEPIMaJbHAas CHCTEMa OTCYéTa, abCOIIOTHO
TBEPAOE TEJO, UACATIBHBINA I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX TEJ, TOYECUHBIM DSJEKTPUYECKUM 3apsl — INpU PELICHUU

¢duznuecKux 3a1a4y

10.3

Pacno3naBaTth ¢usnveckue sABJICHHUS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KUHETHYECKON Teopuun
CTPOSHHS BEIIECTBA M  DIIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BUKEHHE, CBOOOIHOE TaleHue
TeJN, JBUXKEHHE I0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEUCTBUE TEIl;
mudp¢ys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o00bEéMa Tel TMpU  HarpeBaHUU
(oxJak7ieHuu), TETUIOBOE€ pPaBHOBECHE, HCHapeHue, KOHIEHCAIMS,
MJIaBJICHUE, KpUCTAUIM3allUs, KWUIEHHe, BJIAXKHOCTh BO3IyXa,
MOBBIIICHNE IABJICHUS Ta3a MPU €T0 HATPEBaHUH B 3aKPHITOM COCYIE,
CBS3b MEXJIY IapaMeTpaMu COCTOSHHS Ta3a B H30MpOIeccax;

SJICKTpU3alus TCI, B3aPIMO)IeI>'ICTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYMHBI: KOOPJMHATA, IIyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWJIA, WMIYJIbC Tela, KUHETUYeCKas DJHeprus,
NOTEHIMaJbHAs JHEeprus, MeXaHudeckas pabora, MexaHHW4ecKas
MOIITHOCTb; TIPY ONKUCAHUU NPABUIBLHO TPAKTOBATH (PU3UUECKUIN CMBICI
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAu€HUsT M €JWHHULI, HaXOAWUTh
(dbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C JAPYTUMU

BCINYHNHaAMH

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBA T W TEIUIOBBIC




ABJICHUS, UCHOJB3yd (U3MUYECKUE BEJIMYMHBL: JaBJCHUE rasa,
TEMIIepaTypa, CpEIHssl KHUHETUYECKass DSHEpPrusi XaoTHYECKOIo
JBWKEHUS MOJIEKYJ, CpEAHEKBAJpaTH4HAs CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSSI OSHeprusi, pabora rasa,
KO3 (PUIMEHT MOJMe3HOro JEWCTBHUS TEIUIOBOIO JIBUraTess; IpHU
ONMCaHUU IIPaBUIIbHO TPaKTOBaTh buznyeckuit CMBICI
UCIIONIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS M E€IAMHULBI, HaXOAWUThH
(dbopmyIbl, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnuceiBaTh M3y4yEHHBIE D3JEKTPUYECKUE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  sABIIEHUS  (IIPOLIECCHI), HCIONB3Yyd (U3MUYECKUe
BEJIMYUHBI: JNEKTPUYECKUN  3apsl,  OJJCKTPUYECKOe  MOJIe,
HanpspKEHHOCTh  1OJIS, IMOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTb (QOPMYJIbL,
CBS3BIBAIOIIME JAaHHYIO  (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBJICHUS, MHCIOJb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIBL: 3aKOH BCEMUPHOTrO Tsrorexus, I, I
u Il 3akonpr HploTOHA, 3aKOH COXpaHEHHUs MEXaHMYECKON IHEepruH,
3aKOH COXPaHEHMs UMITYJIbCa, MPUHIUI CYNEPIO3ULIUN CUJI, TPUHIIUIT
paBHOINpaBUsl HMHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYISIPHO-
KMHETUYECKYI0O TEOPHUIO CTPOEHHUs BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHEel KWHETHMYECKOM SHEpPIrUu TEIJIOBOTO JBUKEHMSI MOJIEKYI C
a0COJIIOTHOW TeMITepaTypoi, MEepPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHMs DJIEKTPUUECKOTOo 3apsaa, 3akoH KynoHa; mnpu 3>TOoM
pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpaXEHHE U YCIIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC IMPUHIHUITBI JefCcTBUS Malll1iH, HpI/I60p0B n
TCEXHUYCCKUX yCTpOI\/'ICTB; pas3indatb YCIOBHA HUX 0e30I1aCHOrO

HCIIOJIb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBIIOTHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAaHUIO (PU3NYECKUX SIBICHUHN U
IIPOLIECCOB C UCIIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUN; NpU
3TOM (QOopMynUpoBaTh NpoOieMy (3agady) W THUIOTE3Yy Y4eOHOro
DKCIIEPUMEHTa,  coOMpaTb  yCTAaHOBKY U3  NIPEJIOKEHHOIO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMyanOBaTB BBIBOBI

10.10

OCYIJ_IGCTBJ'I}ITB npsAMbIC W KOCBCHHBIC HW3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU HOFpCHIHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHUCUMOCTH MEXAY (DU3MUECKUMH BEIMYMHAMU C
WCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJibTaThl IOIYYECHHOH 3aBUCHMOCTHU
($u3nUecKUX BEJIMYUH B BUJE TAOJUI U TPAPUKOB, JIEJIATh BHIBOJIBI 1O

pe3yJibTaTaM MCCIIEA0BaHUs

10.12

CoOmomaTe mpaBmiia  0O€30mMacHOr0  Tpyda TMPU  MPOBEICHUU
UCCIICIOBAaHUI B paMKax Yy4eOHOro JSKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemarp pacuérHbie 3a1auu ¢ SBHO 3aJaHHON (DU3UYECKON MOJEINbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7auyd  BbIOMpATh  (DU3UYECKYIO MOJENb, BBIICTATH
buznueckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOAMTH PACUYETHI M OIICHUBATh PEAILHOCTH MOJYYEHHOTO 3HAUCHUS

(U3UYECKON BEIIMUUHBI

10.14

Pemars Ka4CCTBCHHBLIC 3aJa4du: BLICTpAUBATb JIOTN4YCCKHU
HCIIPOTHUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTh NOpU  peUIeHUHM Y4eOHBIX 3ajjad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTHUHM [yl TIOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpPIIpETallUd W TPEJCTaBIEHUS Y4YEOHOH M Hay4dyHO-TIONYJSpHOU
uH(pOpMaLMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/II-O

10.16

[TpuBoauTE TpHUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHUE IPOIIECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (M3MKE B TMOBCEIHEBHOMN
KU3HH JJ11 o0ecrieueHust 0€30MacHOCTH MPU OOpaIeHUH C TpUOOopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, 1 COXPAaHCHUA 3J0pOBbA U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

10.18

PaGoTaTh B rpynme c BBINOJIHEHUEM PA3IHYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPyHObl, PpPalMOHAIBHO  pacHpeneisTh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTyallUsIX, aJ€KBAaTHO OLICHMBATh BKJaJ Ka)XJOr0 M3 YYaCTHHKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoil mpooOieMbl




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

111

JleMoHCTpHpOBaTH Ha TpUMEpPax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘ICCKOfI KapTUHBI MHUpPa

11.2

VYYuTHIBaThH Ir'paHulbl IPUMEHEHUA N3YUCHHBIX (1)I/ISI/ILIGCKI/IX MO,Z[CJ'ICI\/'IZ
TOYCUHBIN BHGKTquCCKI/Iﬁ 3apsan, aacpHasd MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHNH (PU3NIECKHX 33134

11.3

PacrioznaBate (usnyeckue sBiIeHHUS (TPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 33aKOHOB  DJIGKTPOJMHAMUKA W  KBAHTOBOW  (DU3UKH:
AJIEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOC, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
DJICKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MArHUTHOTO TMOJII Ha
MPOBOJAHMK C TOKOM W JBFDKYIIUKCS 3apsiji, JJICKTPOMArHUTHBIC
KoieOaHUs W BOJIHBI, MPSMOJIMHEHHOE pAacCIpOCTpaHEHUE CBETa,
OTpakeHHe, TMpelomiieHue, uHTepdepeHnus, audpakuus U
MOJIIpU3alusl CBEeTa, AUCIEpCcHsl CBeTa, (poTosnexTpuueckuii ekt
(potorddexr), cBeTOBOE HaBICHUE, BO3HWKHOBEHHE JIMHEMYATOTO
CHEeKTpa aToMa BOJOpPO/A, €CTECTBEHHass M  HCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh ~ M3yYEHHBIE CBOMCTBa  BemIecTBA  (DIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, IEKTPHUECKYIO MPOBOJIUMOCTh Pa3THIHBIX
Cped) M DJIEKTPOMArHuWTHBIE SIBIEHUS (IPOLECCHl), HCHOIb3Ys
¢u3nyeckue  BEIMYMHBL:  DJIEKTPUYECKHH  3apsa, Ccuila  ToKa,
DIIEKTPHUYECKOE  HANpPSHKCHHWE,  DIIEKTPUYECKOE  COMPOTHBIICHUE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, WHIYKIIUS MAarHUTHOTO
nonsi, cuiaa Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTYIIKH,
SHEPIus AJIEKTPUUECKOTO0 M MAarHUTHOTO TOJIeH, MEepHoJ M 4acToTa
KoJieOaHuit B KoJieOaTEIIbHOM KOHTYpE, 3apsj U Cuja TOKa B TMpoliecce
TapMOHHMYECKHUX AIEKTPOMATHUTHBIX Kosie0aHuH, boxycHoe
paccTosHWE M ONTHYECKas CWiIa JIMH3bI; MPU ONMUCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003HaueHWsI W EIWHHIBI;, YKa3biBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYIO0 (PU3UYECKYIO BETMYUHY C IPYTUMH BeTMYMHAMHU
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OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHUA U IMMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IC BCIIMYMUHLBI: CKOPOCTH 3JICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC q)OTOHa, nepuona
nmojypacnaga, OSHEPITUA CBA3HM ATOMHBIX AA€pP;, IIPpHU OIIHMCAaHHUKU
IMpaBHUJIbHO TPAKTOBATb (bH3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘IGCKYIO BCJIMYUHY C APYTUMU BCIINYHMHAMH, BBIYUCIIATH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl U  SIBJICHUS, HCIIOJIb3YS
¢usmueckue 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
IIOCJIEA0BATEIBHOIO U IApaJlJICIbBHOTO COEAWHEHHsS IIPOBOJHHKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl ~ IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
doro3dexra, 3aKOH COXpaHEHUS DSHEPIMH, 3aKOH COXPAHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHMsI DJIEKTPUYECKOTO 3apsia, 3aKoH
COXpaHEHUs  MaccOBOIO  4YMCia, mocryiaarel  bopa,  3akoH
PaAMOAaKTUBHOIO pacnajga;, MpH O3TOM  pa3jIindaTh  CIIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE U YCIOBHS

(rpaHuLIbl, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HalpaBJICHUC BCKTOpa HWHAYKIOUHW MArHuTHOIO I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTtpouTh ¥ ONHUCHIBATH HM300pa)K€HHE, CO3/1aBAaEMO€  IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0OBAHUIO (PU3NUYECKUX SBICHUN U
MIPOLIECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
5ToM (OpMyYIUPOBaTh MpoOJeMy (3aady) W THUIMOTE3y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

OcyiecTBisITh NpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3MUECKHX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEpPEHUs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH C UCIOJIB30BAaHUEM
NpSMBIX ~ M3MEPEHWH; TPH DITOM KOHCTPYHPOBATh YCTaHOBKY,
buKkcUpoBaTh pPE3yIbTATHl MOJYYCHHON 3aBUCHMOCTH (PU3MUECKHX
BEJIMYMH B BUJE TAONIUIl U TpadUKOB, JIENaTh BBIBOJBI IO pe3yIbTaTaM

HCCIIEIOBAHUS

11.12

CobOmonate mpaBuia O€30MacHOTO TpyAa IMpH  NPOBEICHUHU




WCCIIeIOBAaHUM B paMKax Yy4eOHOro OJKCIEepUMEHTa, Y4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHON AEATEIBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJlaHHOW (PU3UYECKON MOJIEIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHam3a
YCIIOBUSL  3a/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl U OIEHUBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKON BETMIMHBI

11.14

PemraTs Ka4YC€CTBCHHBIC 3aJa4du: BBICTpAUBATDb JJOTNM4YCCKHU
HCIIPOTHUBOPCUUBYHO IICTIOYKY paccyx(z[eHHﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonp30BaTh MNpU  pELIEHUH Y4YEOHBIX 3aJad  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpeTallud M MNpeJCTaBiIeHUs Yy4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLIMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaUIo

11.16

OOBSACHATh MPUHIUIBI ACHCTBHS MalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX O€30MACHOTO HCIIOJIIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (M3MKE B TMOBCEIHEBHOMN
JKU3HM JUTs oOecrieueHrs 6€30macHOCTH TP OOpaIIeHUH ¢ pudopaMu
U TCEXHHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHUA 30pOBbA U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUSA B Oprma}omeﬁ cpeac

11.19

PaGotate B TpyIie ¢ BBINOJHEHHWEM PA3MYHBIX COIMATIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIBHO  paclpenessiTh
00S3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAaHIAPTHBIX
CUTyallusX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXXAOT0 M3 YYaCTHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3ziena

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoxae. HayuHble
METO/Ibl TO3HAHUSI OKpY>Karouiero mupa. Poib
DKCIIEPUMEHTa W TEOpUHM B  IIpoLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanne (U3HYECKUX SBICHUH W
npoueccos. Hayunsle runoressl. dusnueckue
3aKOHBI U TEOpUHU. |'paHUIBI NPUMEHUMOCTH
bu3nueckux 3aKOHOB. [TpuHuMn
coorBercTBUs. Pomb W Mecto (Qu3MKM B
(GOpMHpPOBaHHM  COBPEMEHHOM  Hay4dyHOMU
KapTUHBI Mupa, B IIPaKTUYECKON

JIESATEIbHOCTH JI0JeH

MEXAHUWKA

##HPartH#KIHEMATUKA

211

MexaHn4ecKoe ABHKEHHE. OTHOCUTENBHOCTh
MEXaHUYCCKOI'0 IBUKCHUS. Cucrema orcuéra.

Tpaexropus

2.1

2172

[Tepemerienune, cKOpocTh (CpelHsisi CKOpPOCTb,
MTHOBEHHAss  CKOPOCTb) U YCKOpEHHUe
MaTepualbHOM TOYKH, UX MPOEKIMH HAa OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELIEHUI U CII0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IPSAAMOJIMHENHOE JIBWKEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH u [epeEMELICHUS

MaTepuaIbHOU TOUYKU OT BpEMEHHU
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CBoOoaHoe majieHre. Y CKopeHue cBoOOOHOTO

naacHus

2.15

KpuBonuneiinoe nBwxkeHue. PaBHOomepHOe
JBIDKCHHE  MaTepUalbHOM  TOYKH  IIO
OKPY’KHOCTH. YTJOBasi CKOpPOCTb, JIMHEHHas
CKOPOCTb. ITepuon u 4acToTa.

LIeHTpOCTPEMUTENLHOE YCKOPEHUE

2.16

TexHuueckue YCTpOMCTBA: CIIUJIOMETP,
JIBIDKCHHE CHApSJOB, IEMHbIE U PEMEHHbBIC

nepcaadun

2.1.7

[TpakTueckue paboTHI. N3mepenue
MTHOBEHHOH  CKOPOCTH. HccnenoBanue
COOTHOLIEHUSI MEXKIy IyTSIMH, IIPOUIECHHBIMU
TEJIOM  3a  TIOCIICIOBATEIIbHBIC  PaBHBIC
MPOMEXYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM
JBIDKCHUU C HAdaJlbHOM CKOPOCTBIO, PaBHOM
HYJ10. M3ydeHne NBUKEHUs apuKa B BA3KOU
KHUAKOCTH.  V3yueHue  JIBUKEHUs  Tela,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#iHPartH## IMMTHAMUKA

221

[TpuHIMDI OTHOCHUTEIBbHOCTHU T'anmmes.
ITepBriii 3akoH HproToHa. HMHepuuanbHbie

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cyneprno3unun

CHJI

2.2.3

Bropoii 3akoH HberoToHa 11 MaTepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCYETA
(MCO). Tpermit 3akoH HerloroHa mns

MaTCpHAJIbHBIX TOUCK

224

3akoH BCEMHUPHOI'O TATOTCHUA. Cuna TsHKecTH.

ITepBas kocMu4eckas ckopocTs. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHH M  CWia TPEHHA  IOKOS.

Koaddurment tperus. Cuna conpoTHBICHUS




IIpu ABMXKCHUU TEJIA B XKUAKOCTHU HUJIN I'a3€

2.2.7

HOCTYHaTeJ'IBHOC M BpamarTrCJIbHOC ABHXKCHUC

abCOIFOTHO TBEPIOTO Tema

2.2.8

MOMEHT cuiibl OTHOCUTEIBHO OCH BpAIECHUS.
IIne4o cuibl. YcnoBus paBHOBECUS TBEPIOIO
tena B UCO

2.2.9

TexHudyeckue  yCTpOMCTBA:  MOJUIMITHUKH,

JABMKCHUE NCKYCCTBCHHBIX CIITYTHHUKOB

2.2.10

[TpakTnyeckue padoOThL. M3ydeHHe ABHIKCHHS
Opycka 10 HAaKJIOHHOM TIUIOCKOCTH IO
JICHCTBUEM HECKOJNBKHUX CHI. KccienoBaHnue
3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX
B JIeOPMHUPYEMO TIPYy)KUHE U PE3MHOBOM
oOpasile, OT BEIMYMHBI WX JAcPOpMAaITHH.
HccnenoBanue yciaoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

2.3

##Par###3AKOHBI COXPAHEHI S B MEXAHUKE

NMnynsCc MarepuasbHON TOYKH, CHCTEMBI

231 MaTepuaiabHbBIX ToueK. MmMmynsc cuisl u
U3MEHEHHE UMITYJIbCa Teja
232 3akoH coxpaHeHust ummnyinbca B HCO.
o PeakTuBHOE IBUKEHHE
2.3.3 Pabora cuibl
234 Mo1HOoCTb CHITBI
235 Kunernueckast sHeprus MarepuaibHON TOUKH.
o Teopema 0 KHHETHYECKOW SHEPTUH
[TorennmansHast oHeprus. [loTeHuumanbHas
236 SHEprus yopyro nehopMUPOBaHHOM
o npyxuHbl. lloTeHuManbHas 5SHeprus Tema
BOJIM3H TIOBEPXHOCTH 3eMITH
[ToreHnanpHble W HENOTEHIMAJIBHBIC CHITHI.
237 CBs3b pabOTHl HEMOTEHIUAIBHBIX CHII C

U3MCHCHHUEM MEXaHUYEeCKOM SHEPTUn

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKOW SHEPTUn

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHudeckue yCTpONCTBA: IBUYKEHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
[IpakTnueckue pabOoTsl. M3yuenue cBs3u
2310 CKOPOCTEM TeJI MpU HEyNpyrom yuape.

HccnenoBanne CBsi3M  pabOTBI  CHJIIBI €

H3MEHEHHEM MEXaHHISCKOM OHEPIuu T€jia

MOJIEKYJIAPHAS ©U3NKA U TEPMOAMHAMUKA

3.1

#H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BbpoyHnoBckoe
neuxenue. J{uddysusa. Xapakrep ABUKEHUS U

BSaI/IMOIIeﬁCTBPISI qacCcTull BEIICCTBA

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel HW  OOBSICHEHHE CBOWMCTB

BCILIECTBA HA OCHOBE ATUX MOJICIICH

3.1.3

Macca MOJICKYIIL. KoauuecTtBo BCIICCTBA.

[TocrossnHas ABoraapo

3.14

TemmoBoe paBHOBecwe. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

3.15

Mogens  wuaeampHoro  rasza.  OcHOBHOe
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TECOpHUHN UACAIBHOTO rasa

3.16

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTruu TEIUIOBOTO JABM)KEHUS

yactull ra3a. lllkana remnepatyp KenbBuna

3.1.7

VYpaBuenne Knanelipona — Menneneesa.

3akon [lampToHa

3.18

I'a30BBIC 3aKOHBI. I/I30HpOHCCCBI B NACAJIbHOM
ra3c¢ € IOCTOAHHBIM KOJHYCCTBOM BCIICCTBA:

U30TepMa, U30X0pa, n3odapa

3.1.9

TexHunueckue YCTpOMCTBA:! TEPMOMETD,

O6apomerp




3.1.10

[Ipaktnueckue paboTel. M3mepeHue Macchl
BO3JlyXa B KJIACCHOM KoMHare. Mccienosanue
3aBUCUMOCTH MEXAY IapaMeTpaMH COCTOSIHUS

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHHss
SHEPrUusi TEPMOJUHAMHYECKOW CHUCTEMBI U

CIOCOOBI €€ N3MEHEHHUS

3.2.2

KonngectBo Temnotel u pabora. BHyTpeHHss

OHCPIusa OJHOATOMHOI'O UACAJILHOI'O I'a3a

3.2.3

Buael Tenmonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIMA, U3llydeHue. Tenno€émMKocTh Tena.
YnenpHas TEMI0EMKOCTb BemlecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaA4C

3.24

[TepBsiit 3axkoH TepmonuHamMuku. [Ipumenenue
IIEPBOIO 3aKOHAa  TEPMOJIUHAMUKHU K
usonporeccam. ['paduyeckas uHTEpHpeTanus

paboThI Ta3a

3.2.5

TerutoBsle mamuHbl. [IpuHIUMIBL EeWCTBUA
TerioBbIX MamuH. [IpeoOpazoBanus sHEpruu
B TeIIOBbIX  MamuHax. Koaddumnuenr
nonesHoro  geiictBus  (manee —  KIIM)

termioBoi mamuHebl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3aKOH TEPMOANHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
Tennossle JBUTATEH. OKoJornyeckue

POOJIEMBI TETIJIOIHEPTETUKU

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUTITUOHCD

3.2.8

[TpakTuyeckue paboTsl. Mi3MepeHue ynenbHoi

TEIJIOEMKOCTH

3.3

##HPar##H# AT PET ATHBIE COCTOSHUSA BEILIECBA. ®A30BbIE

ITEPEXO/bI
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[TapoobpazoBanue u koHAeHcarus. Vcnapenne
u KUIICHHE. VY nenbHas TEIUI0Ta
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI

KHUIICHHUA OT JaBJICHUA

3.3.2

AOCOII0THAS W OTHOCUTENIbHAS BJIAXKHOCTD

BO3Ayxa. HachllieHHbI nap

3.3.3

Tépnoe TEJIO. Kpucramnmueckue u
amopdHbIe Tenma. AHHU30TPONHMS  CBOMCTB
KPUCTAJIJIOB. Kunkue KPUCTAJUIBIL.

COBpeMCHHLIe MaTCpHaJbl

3.34

[InaBneHne u KpucrauMzauus. YJelbHas

TCIIJI0TA I1J1aBJICHHA. CY6J'II/IM8.I_II/IH

3.35

ypaBHeHI/Ie TEIUIOBOro OanaHca

3.3.6

TexHudyeckue yCTpPOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIy4EHHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOI'H

3.3.7

IIpakTrueckue paboThLI. N3mepenune

BJIA’JKHOCTU BO3yXa

SJIEKTPOAMHAMUKA

4.1

###HPartH#IJIEKTPOCTATUKA

411

OnekTpuzauus Tea. DiaeKTpudeckuit 3apsa. Ba

BU A DJICKTPUYICCKHUX 3aps10B

41.2

IIpoBoiHMKH, JTUDJIEKTPUKU u

MMOJIYITPOBOAHUKHA

413

3aKOH COXpaHEHHS dJICKTPUIECKOTO 3apsia

414

B3aunmoneiictue 3apsaoB. 3akon Kynona

4.1.5

DnexTpudeckoe mnoJie. HanpsxénaocTs
JIIEKTPUYECKOIO TIOJIAL. [TpuHIMn
cynepnosunuu. JIluHMM — HanpsKEHHOCTH

SJICKTPHYCCKOTO ITOJIA

4.1.6

PaGora cwun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITorennuai. PasHocTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I U AUBJICKTPUKKU B IIOCTOSHHOM




ANeKTpudYeckoM  moje.  JludnekTpuueckas

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpa.
OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa
TexHuyeckne  yCTpOWCTBA:  AJIEKTPOCKOI,
419 JJIIEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTuueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar#HTIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

YcnoBus CYIICCTBOBAaHUSA IOCTOSAHHOI'O

421 ANEKTpUUEeCcKOro Toka. Mcrounuku Toka. Cuna
ToKa. [TocTosIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 115 yyacTka 1enu
423 DNEKTPUYECKOE COMPOTUBIIEHUE. Y AENbHOE
o COIMPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenpHOE, napaienbHoe,
o CMEIIAHHOE COSMHECHHUE TTPOBOTHUKOB
Pabota anexrpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MOUIHOCTB AJEKTPUIECKOTO TOKA
anekTpoaBkymas cuia (manee — DJIC) u
427 BHYTpEHHEE COINPOTHBIICHUE UCTOYHHKA TOKA.
o 3akon Oma 11 TONHOM  (3aMKHYTOW)
aJIeKTpUYecKoi renu. KopoTkoe 3aMbIkaHne
DneKTpoHHAas MIPOBOIMMOCTH TBEPABIX
128 METAJIJIOB.  3aBUCUMOCTb  COMPOTHBIICHUS
o METaJIJIOB oT TEMITEPATYPHI.
CBepXmpoBOIUMOCTD
429 OnekTpuueckuii Tok B Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITyYKOB




4.2.10

[TomynpoBoauku. COOCTBEHHASI U IPUMECHAS
MPOBOJIUMOCTD TOJYIPOBOIHUKOB. (CBOMCTBa

p-n nepexoaa. [lomynpoBoHUKOBBIE TPHOOPHI

4211

OJIGKTPUYECKUH  TOK B DJIEKTPOJIUTAX.
DIIEKTPOAUTHYECKAS JUCCOITHAITHS.

DJIeKTPOJIN3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOITEIbHEIA M HECAMOCTOSATEIbHBIN
paspsa. Paznuunble THIBI CaMOCTOSITEIBHOTO

pazpsana. Momnnus. [lnazma

4.2.13

TexHuueckue YCTpPOMCTBA: aMIIepMeTp,
BOJITMETP,  pPEOCTaT, MCTOYHMKH  TOKa,
AJIEKTPOHArPEBATEIbHBIC puOopHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBII OUOI,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOHYHpOBOI[HHKOBBIﬁ Au0a, raJlbBaHHUKa

4.2.14

IIpakTrueckue paboTHL. N3yuenune
CMEIIAaHHOTO COEAMHEHMSI PE3UCTOPOB.

WU3smepenne OJIC HCTOUHMKA TOKa U €ro
BHYTpPEHHEro comnpoTtusnenus. HaOmroneHnue

AIIEKTPOIIH3a

11 KJIACC

Kon Koanposepsiemoro
pasaena 3JIEeMEeHTa

IIpoBepsiemble 3JIeMEHTbI COlEPKAHUSA

4

OJIEKTPOAMMHAMUKA

##HHPar#HH#MATHUTHOE I10OJIE. DJIEKTPOMATHUTHAA MHAYKLMUA

43.1

ITocTtosiHHEIE MarHuThel. BzaumoneicTBue

INOCTOAHHBIX MaroHnuToOB

4.3

4.3.2

MarnutHoe mosie. Bekrop MarHuTHOU
uHAyKoun.  IlpuHiun — cynepno3unuu.

JIuaun wmarnuTHOM wmHAykuuu. Kapruna




JMHUM  MAarHuTHOM  MHAYKIUHA  TOJIA

IIOCTOAHHBIX MAarHuTOB

MarnutHOEe 10JI€ NPOBOJAHMKA C TOKOM.
KapTuna JuMHUN MOJS AJIUHHOTO IMPSIMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O0 KOJIBIICBOT'O

433 MPOBOAHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoeiicTBue NpoBOJAHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJyJib ¥ HalpaBJICHHUE
Cuna JlopeHua, e€ MOyJb ¥ HallpaBJICHHE.
JBrm>keHre  3apsOKEHHOW  YacTUIbl B
435 OIHOPOAHOM MarHuUTHOM mone. Pabora
cuiibl JIopeHna
4.3.6 SIBneHue 31eKTPOMAarHUTHON UHIYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
O/1C nHayKuuu. 3aK0H IEKTPOMarHUTHOM
438 unaykuuu dapanes
BuxpeBoe anexrpuueckoe none. IJIC
WHAYKIIUH B TPOBOJHUKE, JBIKYIIEMCS
439 MOCTYMATENbHO B OJJHOPOJHOM MarHUTHOM
nose
4.3.10 [IpaBuno Jlenua
NHAYKTUBHOCTb. SIBIEHHE CAMOMHIYKIIHH.
4.3.11
O/1C camouHIyKIIUU
DOHeprusi MarHUTHOTO TIOJI KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHuueckue YCTpOMCTBa:  IOCTOSHHBIE
MAarHuTHI, AIIEKTPOMArHUTEHI,
4.3.14
AIIEKTPOJIBUraTelb, YCKOPHTEIH
AIIEeMEHTAPHBIX YaCTHII, WHIYKIIUOHHAS [1E€Yh
[TpakTyeckue paboTHI. Wzyuenue
4.3.15 MAarHuTHOTO MO KaTyIIKH C TOKOM.

I/ICCJICIIOB aHHuC I[eﬁCTBH}I IIOCTOSAHHOI'O




MarHurTa Ha paMKy ¢ TokoM. HMccnenoBanue

SABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

#HHPart#H#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarenbnass  cucrema. CBOOOIHBIC
kojeOanus. ['apMoHuMueckue KoyieOaHuUs.
[lepuon, wactora, ammumtyna u (dasa

KoJieOaHuii

512

[IpyxuHHbId MagTHUK. MaremaTuyecKui

MasATHHUK

513

YpaBHEHHE TapMOHHUYECKHX KOJICOAHMIA.
Kunemaruueckoe " OUHAMHUYECKOEe

OIMCaHHEe KOJIEOATEILHOIO JBHOXXCHUA

5.14

[IpeBpamenue SHEPIrUH pu
FapMOHHYECKUX  KOJEOaHUSX. CBs3b
aAMIUTUTYZbI Kosie0aHui HUCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMu KosieOaHuil eé

CKOPOCTH M YCKOpPEHUS

5.15

Konebarenbubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJIe0aHMs B
UAealbHOM  KOJEOaTeJIbHOM  KOHTYpE.
AHajoruss MeXIy MEXaHWYECKHUMU U
AIIEKTPOMAarHUTHBIMU KOJIeOaHUSIMHU.

®opmyna TomcoHna

5.16

3aKkoH COXPAaHCHUA SHEPIrUU B HUACAIIBHOM

KoJiIe0aTeIbHOM KOHTYpPC

5.1.7

BbIHy)XIeHHbIE MEXaHUYEeCKHEe KOJIeOaHusl.
Pesonanc. Pe3onancnas KpHBasl.
BrinyXeHHbIE AJIEKTPOMarHUTHHIE

KoJicOaHusl.

5.1.8

Ilepemennbiii  Tok.  CHHycOMAANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MoOIIHOCTh NEPpEMECHHOT'O TOKa.

AMIUIMTYIHO€ W JCHCTBYIOIIECE 3HAUYCHUE




CHJIBI TOKA W HAITPSXKCHUA

5.1.10

Tpancdopmarop. [IponsBozacTso, nepegaya
U TOTpeOJICHUE 3IEKTPUUYECKOI 3HEpruu.
OKOJIOTHYECKHE PUCKHU NPU IPOU3BOICTBE
AIEKTPUYECKOMN SHEpIuu. Kynbrypa
MCIIOJIb30BaHUs NEKTPOIHEPIUH B

HOBCEIHEBHON KU3HU

5.1.11

TexHuveckue ycTpoicTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUU

QJICKTpOoIICpCaav

5.1.12

[IpakTnueckue paboTsl. MccnenoBanue
3aBUCUMOCTH IEpUOJia MaJIbIX KojeOaHuH
rpy3a Ha HUTHU OT JUIMHbI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeNU M3 TOCJIENOBAaTEIIBHO COEINHEHHBIX

KOHACHCATOpPA, KAaTYIIKH U PE3UCTOpPA

5.2

#HPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.21

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacnpoctpanenusa. llepuon. Ckopoctb
pactpocTpaHeHuss ¥ JJIMHA  BOJIHBI.

HonepeqHHe " IPpOJOJILHBIC BOJIHBI

5.2.2

#e#Par### Nutepdepenuus n nudpaxuus

MEXaHHUYECKUX BOJH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

3JICKTpOMaFHI/ITHLIC BOJIHBI. YcaoBus
HU3JTy4YCHUA OJICKTPOMAardauTHBIX BOJIH.
Bzaumnas OpHUCHTalHA BEKTOPOB E, Buvo

B BHGKTPOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

525

CBoiicTBa  IJIEKTPOMArHUTHBIX  BOJH:
OTpa)KE€HUE, TMPEJOMIICHHE, MOJSPU3aLINS,
mudpakmus, wuaTephepenius. CKOpoCTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMATrHUTHBIX BOJIH.

HpI/IMeHeHI/IC 9JICKTPOMAruuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[TpuHIMIIBI PAagMOCBA3H U TEJIEBUICHUS.
Panuonoxanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY>KaIoIIEeH cpeibl

5.2.8

TexHu4eckue YCTPOWCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTBI, yJIBTPa3ByKOBas
JMarHOCTHUKAa B TEXHUKE M MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anteHHa, Tenepon, CBU-neup

5.3

#HHParfH#HOIITUKA

531

[IpsimonuHeHOE pacnpocTpaHEHUE CBETa

B OJIHOPOJIHOM cpexe. JIyu cBera

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPAKECHUS
csera. [loctpoenre M300paXeHUI B IIOCKOM

3epKase

5.3.3

[Ipenomnienne cBera. 3aKOHBI TMPETIOMIICHUS
CBETa. AOCOIOTHBII IOoKa3areib

MIPETOMIICHUS

5.34

[TomHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbI yroy MOJHOTO BHYTPEHHETO

OTpaKeHUs

5.35

Hucnepcust  cBera. CHOXHBIM  COCTaB

oenoro ceera. L{Ber

5.3.6

Cobuparoniue M pacceuBaronue JUH3bI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITUYCCKAas cuiia TOHKOU JIMH3HI.
[Toctpoenue n3o0pakeHUit B COOMPAIOIINX
W paccewBarommx JmH3ax. Dopmyna
TOHKOW JUH3bI. YBENUYEHHE, JaBacMoe

JIMH301

5.3.7

HpCI[CJ'ILI NPpUMCHUMOCTH FCOMCTquCCKOﬁ

OIITUKHU

5.3.8

Wntepdepennust  cBera.  KorepeHtHbie

ACTOYHHUKH. VcaoBus HaAOIIOAEHUS




MaKCUMYyMOB u MHUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(baSHBIX KOI'¢pC€HTHBIX HCTOYHUKOB

Hudpakmuss  cBera.  udpakiuonnas

pemérka. YciaoBue HAOMIOACHUS TIABHBIX

5.3.9 MaKCHUMYMOB npu aJICHHHN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceera
TexHuuyeckue YCTpOMCTBa: OYKH, JIyIa,
doroanmapar, MTPOSKIUOHHBIA —ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OTITHKA, T paKIMOHHAS pemrérka,
MOJIIPOU T
[IpakTnueckue paboTHI. H3mepenne
5310 moKasarens npeomiieHus. VccnemoBanue

CBOMCTB  HM300paKCHMH B JIMH3aX.

Hab6nronenue aucnepcun ceeta

BJIEMEHTHI CTIELTUAJIBHOM TEOPUY OTHOCUTEJILHOCTH

6.1

I'paHuLBI TIPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynmatel TEOPUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH
MOIYJII CKOPOCTM CB€Ta B BaKyyMe,

MNPUHIHUIT OTHOCHUTECIIBHOCTH OHnHITEeHHA

6.2

OTHOCHTEILHOCTh OOAHOBPEMCHHOCTH.
33.MC)1J'ICHI/IC BpECMCHU W  COKpalICHUC

JITAHEI

6.3

3Hepr W U UMITYJIBC CBO60I[HOI71 JaCTUIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJIHOM YaCTHIBl. JHEPTUS TOKOS

cBOOOIHOM YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKA

711

®otoHnbl. PopMmyiia Ilnanka cBs3u 3HEprun




dboTOoHAa C ero 4YacTtoTo. OHeprus u

UMITYIbC (POTOHA

7.1.2

OTtkpeiTHE U uccienoBanue Gorodddexra.
OnBITEHI AlT. CroneroBa. 3aKOHEI

dororddekra

7.1.3

VYpaBHenue OUHIITENHA I
dororddekra. «KpacHas TpaHUIa»

dboTtodrddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenena

7.15

XUMHYECKOE NeHCTBUE CBETA

7.1.6

TexHUUECKHE YCTPOWCTBA: (OTODICMEHT,
doronaTuunk, COJTHEYHAsI Oarapes,

CBETOIUO]T

7.2

CTPOEHUE ATOMA

721

Monens atroma Tomcona. OIBITE
Pezepdopaa mo uccieqoBaHuio CTPOCHUS

aTroma. HnaHeTapHaa MOJCIb aTOMa

7.2.2

ITocTynatsl bopa. N3nyyenne U
HOMJIOIEHNE  (DOTOHOB IpU  IEpexone
aToMa C OJHOIO YPOBHS JHEPrUU Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEN

9HEPIUU aToMa BOAOpOJa

7.2.3

BonHosrle cBoiictBa yactull. BoiHBI 1€
Bporins. KopnyckyisipHO-BOJIHOBOM
nyanusM. Judpakuus dIEeKTpOHOB Ha

KpHUcTaJljax

724

CnoHTanHOe U BBIHYKICHHOC H3JIYUCHUC.

YceTpoiicTBO B MpUHIIUT PabOTHI Jiazepa

7.25

TexHUuecKkrue yCTpOMCTBA: CIEKTPaIbHbIN
aHayn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Tpaktuyeckne  pabotel.  Habmionenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE APO




7.3.1

Meroapl HAOMIONEHUS W PETHCTPALUU

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE  PAAUOAKTUBHOCTU.  OMBITHI
Pezepdopna mo ompeneneHuro cocraBa
pamumoakTuBHOTO  m3nmydeHus. CBolicTBa
anb(da-, 6era-, ramMmma-uziydeHus. BrivsHue

PaaArOaKTUBHOCTH HaA XHUBBIC OPraHU3MbI

7.3.3

OTkppITHE  OPOTOHAa W HEUTpOHA.
Hyxnonnass monens siapa [elizenbOepra —
WBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacman.  'amma-
U3ITy4eHUe. 3aKOH  paJAMOAKTUBHOIO

pacrmazna

7.3.5

OHeprust CBSI3U  HYKJIIOHOB B siIpe.

Snepusie cuibl. Jledekt macchl sipa

7.3.6

SAnepuble peakuuun. JlemeHne W CUHTE3

saaep

7.3.7

SnepHslii peakTop. TepmosinepHbIit
cuHte3. [lpobimemMbl U  MEpPCHEKTUBBI
AIEPHOM  DHEPreTUKU. OKOJIOTHYECKUE

ACIICKThI HI[GpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  4acTuubl.  OTKpbITHE
[I03UTPOHA. @yH/1aMEHTAIIbHbIE

B3aUMOJEHCTBHUI

7.3.9

TexHU4YecKne  yCTpOWCTBA:  JIO3UMETD,
kamepa BunbcoHa, snepHbIl peakTop,

aroMHas bom0Oa

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB 4acTHULL (1o TOTOBBIM

dotorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmHoro neba. CosBesmusi, sipKue




3BE3/bI, INTAHETHI, UX BUIUMOE IBIIKCHUE

8.2

Conueunass cucreMa. IlmaHeTel 3eMHOU
TPYIIIIBL. [lmanersI-ruranTel u ux
CITYTHUKH, KapJIMKOBBIC IJIaHEThI. MaJbie

Testa CoTHEYHOH CUCTEMBI

8.3

Connne, d¢otochepa u  armocdepa.

CoHeyHast akTUBHOCTD

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, WX OCHOBHBIE XaPAKTCPUCTHUKH:
Macca, CBETUMOCTh, PaJHyC, TeMIlepaTrypa,
HX B3aUMOCBS3b. Huarpamma
«CHEKTPaJbHBI KJIaCC — CBETUMOCTHY.
3Bé31pI I7IABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» HJIA

3BE3/1 IJIaBHOU IIOCICA0BATCIIbHOCTHU

8.6

###Par#H#BuyTpeHHee  cTpoeHHe  3BE3.
CoBpemeHHbIE Hpe/ICTaBICHUS 0
NpOUCXOKIeHNU U sBomouuu ConHIa u

3BE3. DTaIbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama I'anakrtuka.
CnupanbHass  crpykrypa  [amaktukw,
pacmpeneneHue 3BE31, rasa W IBLIN.
[Tonoxxenne wu paBwkenne ConHoa B
lanaktuke. Ilnockas wu cdepuueckas

MHOJICUCTEMBI I allaKTUKU

8.8

Tunel ramakTuk. Paguorajiaktukkn U

KBazapel. YEpHBIE ABIPHI B SIpax rajJakTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Paz0eranue rajakTuk.
Bospact u pamuyc BceneHHol, Teopus
bonpmioro B3peIBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyyenue

8.10

MacmrabHast ~ cTpykTypa  BcenenHoi.
Mertaranaktuka. Hepeménuble mpobiieMsl

aCTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

10 KUIIACC

Msxkumes I'.4., byxoBuer b.b., Corckuit H.H. «®wu3uka. 10 xnacc. YueOHUK.
bazoBeiil u yrnyonéunsiii ypoBHu. ®I'OC». — 11-e u3g., crep. — Mocksa :
[Ipoceenienue, 2024 r.

11 KUIIACC

Mskumes I'.4., ByxoBues b.b., Hapyrun B.M. «®u3zuka. 11 knacc. YueOHUK.
bazoBelii n yrnyonéunsiii ypoBHu. ®I'OC». — 1l-e u3g., crep. — Mocksa :
[Ipocsemenne, 2024 r.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

o Jumaktuueckue marepuansl duzuka 10, 11 xmace / A.E.MapoH,
E.A.Mapon. — M.: U3narensctBO «Ipodar, 2023.

o TeMarnueckue KOHTPOJIBHBIE M CAMOCTOSATEIbHBIE PAOOTHI IO
¢usuxe 10, 11 xmacc / O.M.I'pommeBa. — M.: MznmarenabcTBO
«OKk3amMeny, 2023 T.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

o Anumanuu pusnueckux oonvektoB. http://physics.nad.ru/

o JKuBas ¢usmka: oOydaromas mporpamma.  http://www.int-
edu.ru/soft/fiz.html

o Ypoku buzuku Cc HCTIOJIb30BAHUEM Nurtepnera.
http://www.phizinter.chat.ru/

o @wusuka.ru. http://www.fizika.ru/

o @usuka: koyureknus onsIToB. http://experiment.edu.ru/

o q)I/IBI/IKaI C-)JICKTpOHHaSI KOJIJICKIIUA OIIBITOB.
http://www.school.edu.ru/projects/physicexp
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