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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo Qusuke 0a30BOr0 YpOBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUMA TIpernojilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-12 kiaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTbh pPEAIU3aALUU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHuUsl, TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

® TJIAaHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTaThl IO roJiaM O0yUYEHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay mo rogam oOydeHus.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHUOJIOTHEH,
dbuznyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, MOJIYYEHHUS] HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMU M JIPYTHUX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (OpMUPOBAHUE YMEHUU MPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usukud 1j1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAJl WJEW, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3zesioB (PM3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

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

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJIep>KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TpobiieMaM  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 (U3UUEecKue Teopur ((PopMUpPOBAHUE TMPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CuCTeMHO-IEeSTENBHOCTHBIN TOIX0MI B Kypce (U3UKU peain3yeTcs MPexe
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 (usuke oObeIMHEHBI B OOMIMHA CIIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm 3TOM oOecrneunBaeTcsi OBJAJCHUE
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 s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U UHTETrpUPYs 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIH I CUTYyallMd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM HOMKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

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

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JAOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OpPATOPHUIA.

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

e (dopmupoBaHHEe HHTEpeca M CTPEMJICHHS OOydYaloIMXCAd K HAyYHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEICTABICHUIA O HAYYHOM METOJIe MO3HAHUSI U (OPMUPOBAHNE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHHe YMEHUW OOBSCHATH SBJICHUA C HCIOJIB30BAHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O POy (DU3UKH I PAa3BUTHS JIPYTUX
CCTECTBEHHBIX HAayK, TCXHUKU U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



® [pUOOpPETEeHHWE  CHUCTeMbl  3HaHMHM 00  oOmwMx  (U3UYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e ¢dopMUpOBaHHE YMEHUW TNPUMEHATH TEOPETUUYECKUE 3HAHUA JJIs
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

® OCBOCHHME CIOCOOOB pEUICHUS PA3JIUMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pu3NUecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

® TIOHMMaHWE (PU3NYECKHUX OCHOB M MPUHIMUIIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYXKAIOIIYIO
cpeay;

® OBJIQJICHHE METOJaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS M IMPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

® CO3/1aHHE YCIIOBUI AJIsl Pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus oTBoAUTCA 4acoB: B 10 kiacce — 36 yacoB (1 yaca B Henento), B 11
kiacce — 36 dacoB (1 yaca B Hegento). B 12 kimacce — 36 yacos (1 gaca B Henemno)

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yJaroIInXcs.



COJEPKXAHUE OBYUYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOBIL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusznyecKue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasloroBele M IM(POBBIE H3MEPHUTEIbHBIE NPHOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKA BPEMEHH IMPHU 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 TtaroreHus. Cuia Tskectd. llepBas kocmuueckas
CKOPOCTb.

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

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 M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon 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 TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



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

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 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.

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

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

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHMYECKOW IHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temneparyp
Lenbcus.



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

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

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

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPCHHM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3MeHeHus. KonnuecTBo TemioTsl U padota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIy4eHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonarue 00 aamabaTHOM Tmporiecce. IlepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

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

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



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

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

N3meHeHue BHYTpEeHHEH SHEpruu (TeMiepaTyphl) Teja Mpu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecamnuvie cocmoanusn eeuyecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucrammmueckue nu amop(ubsle Tena. AHU30TPONHS CBOWMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTAJUIMYECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

11 xkaacc Paznen 4. DjeKTPOANHAMUKA
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tea. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe rmone. Hampsok€HHOCTh  anekTpuueckoro noisid.  [IpuHuun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

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

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

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH 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. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

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

DONEeKTpOABMXKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHHKA TOKAa.
3axoH Oma a1 OHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

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

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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



DnekTpuyeckuii Tok B raszax. CamMoOCTOSATEIbHBI M HECaMOCTOSATENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN JUO,
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 >SIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

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

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

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



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

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

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

Paznen 4. DiaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUIMO Cynepno3uinuu
MarHUTHBIX MoJiek. JIMHMM MarHUuTHOM WHAYKUMU. KapTuHa JIMHUA MarHUTHOM
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIHMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BU>KEHUE 3apsHKEHHOM YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
MHAYKIUK. OJIEKTPOABIKYIAs CUjla HWHAYKIUM. 3aKOH AJIECKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAs CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJICKTPOABIKYILAS  CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHUI], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbLE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVMHHBIN MasTHUK. MaremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYKI€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUU dJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUS.

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

Pe3onanc mnpu mocCienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

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 31eKmpoMazHUMHble 60 IHbL

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

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3meKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

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



HccnenoBanre  CBOMCTB ~ AJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTepdepeHIus.

12 knacc Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Tpenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETA. AOCOIOTHBINA MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosHuE W ONTUYecKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpoOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Toydyenue cexTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



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

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH M COKpAIlCHHUE
JUTUHBI.
DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUILBbI. 3H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: 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

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
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).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3B&nHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. 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. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI 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: HeBOOpYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM 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 ¢u3uku U acTpOHOMHM B DSKOHOMHUYECKOW, 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 MHpPaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMoN0OTHH, XUMHUH, 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: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
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 DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHCUHAs OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTECIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONuXcCsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA IEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEPECAX TPaXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCUICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

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

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

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



5) TpyA0BOr0o BOCIIHTAHUSI:

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

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

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyNbTYpbl, OCO3HaHHE TJ100aJIbHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

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

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

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

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

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyaJlU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOIIeM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

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

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

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

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

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

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

Pa6ora ¢ unpopmaunmeii:

BJIAJE€Th HABBIKAMHU MOJy4YeHHUs] MH(POpManuU (PU3HUECKOTO COJCPKAHUS W3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYUIECTBJISTH OOLIEHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOU AESITEIBHOCTH;
pacro3HaBaThb MPEANOCBUIKM KOHQUIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;



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

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb poiid ¢ y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
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, MMPAKTUYECKOW 3HAYUMOCTH;

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENbHO OCYLIECTBJISATh MO3HABATENIbHYIO JIESITENBHOCTh B OOJACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO U TPOSIBJICHUIO JPYIUIMA B 001acTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/J€Th HABBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETb OLEHUBATh PHUCKM U CBOEBPEMEHHO IPUHUMATh PELICHUA 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;

IPU3HABATh CBOE MPABO U MPABO JPYTMX 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 SMOLIMOHATIBHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEACHHME, CIIOCOOHOCTb aJalTUPOBaThCA 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 IMOLIMOHAIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOJUHAMUKHM:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
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
paBHOBECHE, UCIApEHUE, KOHACHCAIUs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHUE,
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, WCIONB3Ys (DU3NUECKHUE BEITUYWHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YeMBIX BEIMYHMH, WX O0O3HAUCHUS W CIWHMIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasT SHEPTHUs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, 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 TMOJIe, HAMPSHXKEHHOCTD TOJIS, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3MUECKHUE MPOIECChI U SBJICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANIEKTpUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasjinyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM
YPOBHE JOJDKHBI OTpa)kaTb C(OPMHUPOBAHHOCTh Yy OOYYAIOIIMXCS YMEHHUH -
OOBSICHATh OCHOBHBIE NPHUHLMIIBI JEHCTBUS MAIIWH, IPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOT0 MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH, MPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(GbOpMyIHPOBATH BHIBOIBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKkcHpoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (PU3MYECKHUX BEJIWYUH B
BUJIE TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJuMbIe JUJIsl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OLIEHWBATH PEaTbHOCTh
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPU  pPEIIEHWH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBAaTh PabOTy TPYMMbl, PALMOHAIBHO PpACHpPEeisaTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PACCMaTPUBAEMON IPOOJIEMBI.

K xonmy oOyuenuss B 12 kJacce NpeAMETHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOITUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOW IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI MPUMEHEHUST H3YYEHHBIX (PU3HYECKUX MOJIENei:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (U3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PU3HMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJEVCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIMHCS 3apsi, JEKTPOMAarHUTHbIE KoJjeOaHus U
BOJIHBI, NPSIMOJIMHEMHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M MCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUHN 3apsil, CWJIA TOKA, DJIEKTPUYECKOE HANPSKEHUE, JIEKTPUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIAsA cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJjs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKW, SHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHUOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUMA
CMBICII HCIOJb3YEMbIX BEJIMYUH, UX OO0O3HAUEHUS W EAUHULBI, YKa3bIBaTb
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBAaTh H3YYEHHBIC KBAHTOBBIC SBICHUS U MPOILECCHI, HCMOJIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUsl U UMIMYJIbC (OTOHA, MIEPUO]T TIOJIypaciaja, SHEPrus CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3bIBAIONIME JIAHHYH (DU3UYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAaUCHUE (PU3NUECKON BETUUUHBI;

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YyS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH MPSIMOJMHEMHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKO€ BBIPAXKEHHE M YyCIOBHSA (TpaHUIbI, 0O0JacTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOWTh M OIMCBHIBATh H300paKCHHE, CO37daBaeMOC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy M THUIOTE3y Yy4eOHOro AKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBAThH BHIBOJIHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIICIOBATh 3aBHCHUMOCTH  (DM3WYECKUX BEIWYHMH C HCIIOJb30BaHHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, I€JIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THple 3a7a4d C SBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIyYEHHOTr'0 3HauY€HUsl (PU3NUECKON BEITUUUHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIONB30BaTh  IpPU  pPEIIEHMH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTAaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX 0€30MacCHOI0 UCHOJIb30BAaHUS B MIOBCETHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW JKU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TpyHIe€ C BBIIOJHEHUEM pa3MYHbIX COLIMAJIBHBIX pOJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aIEKBaTHO OILIEHUBAThH
BKJIaJl KaXXJIOTO YYaCTHHUKOB TPYMINbl B PEHIEHUE pacCMAaTPUBAEMON MpoOIeM



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM

KoaudyecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

NMPOrpaMMblI TpakTHuec
KoHTpoabHbI
Bcero KHe
e pabdoThbI
padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
11 du3uka U1 METObl HAYYHOI'O 1 bu6nuoreka [JOK
' [O3HAHUS https://m.edsoo.ru/7f41bf72
Pa3znen 2. MEXAHUKA
bubmnoreka IIOK
21 Kunematitia 3 https://m.edso0.ru/7f41bf72
bu6anoreka IIOK
22 Hurammica 3 https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
2. 1 1
3 3aKOHBI COXpaHEHHS B MEXaHUKE 5 https://m.edso00.ru/7f41bf72
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 10 1 bubnmnoreka [JOK
' KUHETHYECKOU TEOPUH https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
3.2 OCHOBEI TEpMOZHHAMIKIL ! L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 7 bubmuorexa [IOK
' Ma30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf7
Hroro 36 2 2



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

11 kaace

Ne ni/n

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudyecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

NPOrpaMmblI Tpaxriuec
KoHTpoabHbI
Bcero KHe
e padoThbI
padoThI
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DNeKTpocTaTuKa bubnmnoreka [HOK
6 1 https://m.edso0.ru/7f41bf72
4.2 [ToCTOsIHHBIN 3JIEKTPUYECKUM TOK. bubnmnoreka [HOK
Toxku B pa3nuyHbIX cpenax 6 1 1 https://m.edsoo.ru/7f41
Paznen 5. JIEKTPOAUHAMUKA
5 1 MarunuTtHOe noje. IJIeKTpOMarHuTHast 3 1 3 bubnuotexa [JOK
N UHTYKIHSA https://m.edso0.ru/7f41c97c
Pa3nen 6. KOJIEBAHHWSA U BOJIHbBI
6.1 MexaHn4eCcKHe U JIEKTPOMArHUTHbBIE 9 1 bubnuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97c
6.2 MexaHu4yecKkue U 3J1€KTPOMArHUTHbIE 5 1 bu6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36 3 6



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

12 kaacce

JJIeKTPOHHbIE
N KosmuecTBo yacos (undposbie)
o/ HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl oGpasoBaTelbHbIE
Beero KonTpoJbHbIe IIpakTHYyecKku | pecypcsl
padoThI e padoThbl
Paznen 7. KOJTIEBAHUS 1 BOJIHbBI
bubmuorexa [JOK
71 Onuia 10 3 https://m.edsoo.ru/7f41c9
Pa3znen 8. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
8.1 OcCHOBBI crielIuaNIbHON TEOPUHU 4 1 bubnmnoreka [HOK
' OTHOCHTEIBbHOCTHU https://m.edsoo.ru/7f41c97¢c
Paznen 9. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
A
d DIIEMEHTHI KBAHTOBOI ONTHKH 6 https://m.edsoo.ru/7f41c97c
bubanoreka LIOK
92 Crpoetne atoma 4 https://m.eds00.ru/7f41c97¢c
bubanoreka LIOK
93 ATOMHOE 5/1pO 3 https://m.edsoo.ru/7f41c
Paznen 10. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
but6mmoreka [IOK
10.01.24 DNeMEeHTHI aCTPOHOMUU U acTpOhU3NKH 7 1 https://m.edsoo.ru/7f41c97
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 36 2 3



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
DJIEKTPOHHbBIE
uugposbie
KoIHIecTRO TAC0B o0pa3oBarte/ibHbIC
Ne ni/n| Tema ypoka flara pecypeel
U3y4YeHUS
KoHTpoJbHbIE IIpakTH4eckue
Bcero
padoThI padoThI
®du3nka — HayKa O PUPOJIE.
Hayunsie MeTop1 o3HaHMS
OKpy:karoiiero Mmupa. Posp u
1 MecTo (pU3UKH B GOpMUPOBAHUH 1 bubmorexa LHOK
o . https://m.edsoo.ru/ff0c32e2
COBPEMEHHOI HAyYHOU KapTHUHBI
MHpa, B IPAKTUYECKON
JESATEILHOCTH JIFOJIEH.
Mexannueckoe IBHKEHUE.
OTHOCUTETHHOCTD
MEXaHUYECKOTO JIBHKEHUS.
2 [Tepemerenue, CKOPOCTh, 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c33e6
ycKkopeHue. PaBHoMepHOE 1
pPaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBUKEHUE
CBoboHOe MajieHue.

3 YckopeHne cBOOOTHOTO 1 bubnmoreka [JOK
nanenus. Kpuonunennoe https://m.edsoo.ru/ff0c3508
JIBIDKCHHUE.

4 JBr>KeHME MaTepUalbHON TOUKH 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

0 OKPYKHOCTH

https://m.edsoo.ru/ff0c3620

[IpuHLIHAII OTHOCUTENBHOCTH
lNanuiesa. MaepuuanbHble
cuctemsl orcuera. [lepBrrit
3akoH HproToHa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c372e

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cuil. Bropow
3akoH HproToHa miis
MaTepHaIbHOW TOYKU TpeTnu
3akoH HproToHa miis
MaTepHaIbHBIX TOUEK

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

3aKOH BCEMUPHOI'O TATOTEHHUS.
Cuna tsoxectu.IlepBas
KocMHueckas ckopocTbCuiia
ynpyroctu. 3akoH ['yka. Bec
Tena

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3ada

Cuna tpenus. Koapdunuent
TpeHust. Cuiia COpoOTUBIICHUS
IpY ABWKEHHUHU Tela B
xuakoctu.IlocrynarensHoe u
BpallaTeabHOE IBUKEHUE
abCOJIIOTHO TBEPJOTO Tea.
MowmenT cuinsbl. [1nedo cuinsl.
VYcnoBust paBHOBeCHs TBEPIOTO
Tena

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8

NMitynsc MmaTepralbHON TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE nBUXKEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10

Pabota n MoOLIHOCTD CHIIBI.
Kunernueckas sneprus
MaTepualbHOU To4KHU. Teopema
00 U3MEHEHNU KNHETUYECKOW
JHEPruu

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

11

[ToTeHumanbHas F3HEPrus yupyro
neOpMUPOBAHHOU MPYKUHBI.
ITorennmanbsHas 3HEPrUs TENA
BOJIM3M MTOBEPXHOCTH 3EMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

12

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
W3MEHEHHEM MEXaHNYECKOH
SHEPTUU CUCTEMBI T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18

13

3aKOH COXpaHEHUs
MEXaHUYECKOU IHEPTUU
JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOThI
CHUJIBI C U3MEHEHHEM
MEXAHUYECKOM dHEPIuu Tejla Ha
IIPUMEPE PaCTIKECHUS
PE3UHOBOTO KIyTa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3f76

14

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuun. bpoyHoBckoe
neuxenue. udoysus Xapakrep
JBUKEHUSI U B3aUMOJICHCTBUSA
yacTHI] BeniecTBa. Moenu
CTPOEHHUS Ta30B, KUJIKOCTEN

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

15

Macca monekyi. . Koanuectso

bubmuoreka [JOK



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

BeulectBa. [locrosHHas
ABorazapo TemoBoe
paBHOBecue. TemnepaTrypa u €€
n3Mmepenue. [lkana remneparyp
Lenscus

https://m.edsoo.ru/ff0c43d6

16

Uneansueriii raz B MKT.
OcHoBHoe ypaBHeHne MKT
AOcomoTHas TemrepaTypa Kak
Mepa CpeHEW KNHETUYECKOU
SHEPTUU JIBHKECHUSI MOJIEKYII.
YpaBHenue Menpeneena-
Knaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17-18

3akoH JlanbToHa. ["a3oBbIe
3akoHbI. JlJabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEXTy ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

19-20

N3onporecce B nieanbHOM ra3e
U UX rpaduyeckoe
npejcraBieHne BHyTpeHHss
SHEPIUs TEPMOIUHAMUYECKOU
CHCTEMBI U CIIOCOOBI €€’
u3MeHeHus. Konmuuecto
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrus 0JTHOATOMHOTO
U/ICaTbHOTO ra3a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

21-22

Bunael renonepenaun Y nenbHas
TEIIOEMKOCTh BEIeCTRA.
KonnuecTBo TemnoTel npu
Terutonepenave. AanadaTHBIHA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c5c36

nporecc

[IepBblii 3aKOH TEPMOJUHAMUKHI
U €ro IIPUMEHEHNE K

bubnmoreka [JOK

23-24 | msonpoueccam HeO6paTHMOCTVB https://m.edsogru/ff004b74
nporeccos B npupoze. Bropoit
3aKOH TEPMOJANHAMHUKHU
[Mpunmun gevicteus u K11

25 Telzmolllsoﬁ f/IaHII/IHBI Hukn ?(apﬂo bubmmorexa LOK

https://m.edsoo.ru/ffOc4dc2
u ero KIIJ{

26 DKOJIOTHYECKHUE TTPOOIEMBI bubnuotexa [JOK
TETUIOPHEPTreTUKHU https://m.edsoo.ru/ff0c6820
O06o06maromuit ypok

27 «MonekynspHas pusuka.

OCHOBBI TEPMOIUHAMUKH
KonTponbHas padbora no teme
28 «MonexynsipHas GU3MKa. bubmmorexa LIOK
https://m.edsoo.ru/ff0c63b6
OCHOBBI TEPMOTHHAMHKH
[TapooGpa3zoBanue u
29 KOIfﬂeraHHﬂ. Ucnapenue u bubmmorexa [TOK
https://m.edsoo.ru/ffOc4fde
KUIICHUE
AOcCoIOTHAsI U OTHOCUTETbHAS
30 BJIQXKHOCTH BO3/IyXa. bubmmorexa [IOK
5 https://m.edsoo.ru/ffOc511e
Hacelennsiii nap
TBepnoe Teno.
Kpucrannuueckue u amopdHbie

31 Tena. AHU30TPONUS CBOUCTB bubnnoreka [JOK
KpuctamioB. XKuakue https://m.edsoo.ru/ff0c6938
KkpucTtayibl. COBpeMEHHBIE
MaTepUaTbl

32 [TnaBneHue M KpUCTAITA3AITHSI. bubmuorexa [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c6938

VY nenpHas TeIU10Ta IUIaBICHUS.

https://m.edsoo.ru/ff0c6a50

CyO6numarus
bubmuoreka [JOK
33 VYpaBHeHue TerIoBoro 6agaHca https://m.edsoo.ru/ff0c570e
bubmuorexa [JOK
P .0600 .
34 e3epB.O000MeRKE SHAHHH https://m.edso0.ru/ff0c5952
35-36 | Pe3sepr.O060OLIEHNE 3HAHMIA. bubmiorexa LIOK

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

11 kaacc

Ne ni/n

Tema ypoka

KoaudyecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoTbI

IIpakTuyeckue
padoThbI

Jara
U3ydeHusl

DJieKTpoHHBbIE U(POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

DneKkTpu3zanus Ted.
DneKkTpuueckuu 3apsi. /Ia
BH/JIA DJIEKTPUYECKUX
3apsinoBlIpoBoaHuKH,
JIADJIEKTPUKH U
MOJIYITPOBOJTHUKH. 3aKOH
COXPaHEHHUs DIEKTPUYECKOTO
3apsa

bubnuorexa [JOK
https://m.edsoo.ru/ffOc6bcc

B3anmoneucTsue 3apsao0B.
3akon Kynona. ToueuHbd’
ANEKTPUUECKUN
3apsntHanpsk€HHOCTD
ANEKTPUYECKOTO TOJIA.
[Ipuniun cynepno3unuu
ANEKTPUYECKHUX Toneu. JInnun
HaIpPsHKEHHOCTH

bu6anoreka LIOK
https://m.edsoo.ru/ffOc6bcc

Pab6ota cun
AIEKTPOCTATHYECKOTO TTOJISI.
IMTorennuain. Pa3zHocts
notennuanosPabdora cun
AIEKTPOCTATHYECKOTO TTOJISI.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

ITorenuuan. Paznocts
HOTEHIUATIOB

[IpoBOAHMKY U AUDIIEKTPUKH B
3JIEKTPOCTATHYECKOM I10JI€.
Husnexrpuueckas
MPOHHUIIAEMOCThIIIEKTPOEMKOC
Tb. Kongencarop

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6df2

DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsKEHHOTO
KoHeHcaropallaboparopHas
pabora "M3mepenne
3IIEKTPOEMKOCTH
KoHieHcaTopa"

bubmnoreka IIOK
https://m.edsoo.ru/ffOc6f00

[IpuHun nercTBus u
pUMEHEHHE
KOHJICHCATOPOB,KOMTMPOBAIEHO
o amnrmapara, CTpyHHOTo
NIPUHTEpA.
DeKkTpocTaTHUecKas 3aluTa.
3a3eMJIeHHE 3JIEKTPONPUOOPOB

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7018

DIIEKTPUUYECKUI TOK, YCIOBUS
€ro CyIIeCTBOBaHUS.
ITocrosiaHEbIi TOK. CHiia ToKa.

Hampsixenue. ConpoTuBiieHueE.

3akoH Oma 1S ydacTKa Henu

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7126

[TocnenoBarensHoe,
napauielibHOe, CMELIaHHOE
COEZIMHEHHUE MPOBOAHUKOB.
JlaGoparopHas paboTa

bubanoreka LJOK
https://m.edsoo.ru/ff0c72c0



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

«3y4eHne CMEIanHoro
COCIMHEHUS
pesuctopoB»Pabora u
MOIIIHOCTb 3JIEKTPUUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

3axoH Oma i1 MOJIHOU
(3aMKHYTO# ) 3JIEKTPUUYECKON
uenu. KopoTtkoe 3ambIKaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUSI»

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

10

DJIEKTPOHHAs MPOBOJAUMOCTh
TBEPJIBIX METAJJIOB.
3aBUCUMOCTD COIPOTHUBIIECUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

11

DIIEKTPUUECKUH TOK B
Bakyyme. CBoncTBa
AIIEKTPOHHBIX MTyYKOB

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7ae0

12

DIIEKTPUUECKUH TOK B
pacTBOpax M pacruiaBax
3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOLIMAIIHS.
DIEKTPONN3IIEKTPUIECKUN
TOK B ra3ax.
CaMocTosATENbHBIN U
HECaMOCTOSITEIIbHBIN pa3psia.
Monnus. [Inazma

but6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0



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

13

DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX
MPaKTUYECKOe
npumeHeHuellocrosHHbIE
MarHuThl U UX
B3auMojieiicTBue. MaruutHoe
nose. Bektop MarHuTHOM
MHAYKUUU. JINHUY MarHUTHOM

HHAYKIIUA

bubnunorexa LIOK
https://m.edsoo.ru/ff0c78

14

MarauTHo€e 1oJsie IPOBOJIHUKA
¢ TokoMm. OnbIT Dpcrena.
Bzaumoneiictere
MIPOBOJIHUKOB C TOKOM

bubmnoreka IIOK
https://m.edsoo.ru/ff0c98fe

15

JlaGopaTtopHnas pabota
«M3yueHne MarHuTHOTO TMOJIS
KATYIIKH C TOKOM»

bubnuorexa [JOK
https://m.edsoo.ru/ff0c98fe

16

JlelicTBME MArHUTHOTO TIOJIS HA
IIPOBOAHMK ¢ TOKOM. Cuna
Awmmnepa. JlabopaTtopHas
pabota «VccnenoBanue
JENCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9ac0

17

JlelicTBME€ MAarHUTHOTO TOJIS Ha
JBIDKYIIYIOCS 3apsKEHHYO
yactuily. Cuna JlopeHa.
Pa6ota cuel Jlopennia

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4

18

ONEeKTpOMarHuTHAsE UHIYKIIHSL.
IToTok BEKTOpa MarHUTHOMN
uHaykuuu. 3/1C naayKuuy.
3aKOH AJIEKTPOMAarHUTHOU



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

19

JlaGopaTtopHnast pabota
«HccnenoBanue sIBJIeHUS
3IEKTPOMArHUTHOM
UHAYKIIAN»

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

20

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TIOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE
oJie

bubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

21

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSHHBIE
MAarHMThbl, 3JIEKTPOMATrHUTHI,
ANEKTPOJBUIATEIb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX
YacCTHUIll, THAYKIWOHHAS TI€Yb

22

O6o0maromuii ypok
«MarauTHoe 1moe.
DNeKTpOMarHuTHas
WHIYKIUSD)

bu6anoreka LIOK
https://m.edsoo.ru/ffOcab82

23

KonTponbhas padbota no teme
«MarsauTtHoOe 1osne.
DJIeKTpOMarHuTHas

WHIYKIUSD)

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

24

CBOOOIHBIE MEXaHNYECKHE
Konebanus. 'apMoHndeckue
KoseOaHusl. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHUH.
[IpeBpaiienue sHepruu

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



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

25

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
MepPHOa MaJIBIX KOJICOaHH
rpy3a Ha HUTH OT JIJTMHBI HUTH
U Macchl rpy3a»

26

KonebatenbHbIW KOHTYP.
CBo0OogHbBIE
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI
B UCaJIbHOM K0JICOaTCIEHOM
KOHTYpE. AHAJIOTUSI MEXKIY
MEXaHUYECKUMH U
AJIIEKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

27

®opmyna Tomcona. 3akoH
COXPaHEHHUsI SHEPTUU B
U7eabHOM K0oJIeOaTeTbHOM
KOHTYpe

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcb9c4

28

IIpencraBnenue o 3aTyXaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYecKue KojaeOaHMs..
Pe3onanc. BeiHyxaeHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbb86

29

IlepeMeHHBIN TOK.
CunyconaaibHbIA
nepeMeHHbIN TOK. MoIITHOCTh
IIEPEMEHHOT'0 TOKA.
AMIITUTYAHOE U IEUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U
HaNpsKEHUS

but6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

30

Tpancdopmarop.



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

IIpousBoacTBo, nepenaya u
NOTpEOIEHUE IEKTPUUECKOMN
SHEPIrUu

31

VY CTpoicTBO U MPAKTUYECKOE
MPUMEHEHHUE AJIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOT0 TOKa, JIMHUN
alIeKTponepeaay

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

32

DKOJIOTUYECKUE PUCKU ITPU
IPOM3BOJICTBE
anekTposHeprun. Kynerypa
UCIIOJIb30BAHUS
JJIEKTPOIHEPT U B
HOBCETHEBHOM KH3HU

33

MexanndecKre BOJHEI,
YCIJIOBHSI pacIIpOCTPAHEHHUS.
[Tepuon. Cxopoctb
pacIpoCTpaHEHHUs U JTNHA
BOJHBL. [lonepeunsie n
MPOJI0JIbHBIE BOJHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcca54

34

3Byk. CKOpOCTH 3ByKa.
I'pomkocTh 3ByKa. BeicoTta
ToHa. TemOp 3ByKa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

35

SHGKTPOMaFHI/ITHBIe BOJIHBI, UX
CBOMCTBA U cKopocTs. [Ikana
OJICKTPOMAariMTHBIX BOJIH

but6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

36

[IpuHUUnBI paIUOCBS3U U
TeneBuneHus. Pazsurue
CPEJ/ICTB CBSI3H.
PannonokanusaKonTposbHas



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

pabota «KonebaHus U BOTHBD)

HUTOoro

36

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc6f8

12 kaace

DJIeKTpPOHHbIe U (pPOBbIE

o0pa3oBaTte/ibHbIE
KosauyecTBo yacos Jara pecypcesl
Ne /| Tema ypoxka
U3y4eHus
Beero KoHnTpoJibHbIE IIpakTuyeckue
padoThI padoThI
[IpssmonuHelHOE
1 pacrnpocTpaHeHHE CBETa B 1 bubnunoreka [JOK
OAHOPOJHOM cpene. ToueuHblid https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbBI
oTpaxeHus csera. [loctpoenune bubnuorexa [JOK
2 . 1
M300paXeHUH B MJIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Tpenomnenue csera. I[lonHoe
3 BHYTpPEHHEE OTpa’KEHUE. 1 bubnuoreka [IOK
IIpenenbHBIM yroy moJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
JlaboparopHas paboTa
4 «I/I3M12peH1:1)4e norica3aTeJ1;1 1 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0cd67a
MPEJIOMJIEHUS CTEKIIA»
JIunsel. [loctpoenue
5 M300paxeHU B TUH3E. 1 bubnuoreka [IOK
dopmyna TOHKOM JINH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
6 JlaGoparopHas paboTa 1 1
«HccnenoBanue CBOMCTB



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

M300paKeHUM B JIMH3AX»

Hucnepcust cBera. CiioXHBIM
coctaB Oemnoro ceta. L[BerT.

7 JlaGopaTopHnas pabota
«Habmonenue aucnepcun
CBETa»
UnTepdepenmus cera.
8 Tl @pi?iuiﬂ cBOTA. bubnnoreka [JOK
. https://m.edsoo.ru/ffOced22
JudpaxnuonHas pemeérka
9 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [HOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U
10 YCTPOMCTBA U YCIOBUS MX
0€30MacHOro0 MPUMEHEHUS
['paHUIIBI MPUMEHIUMOCTH
11 KJIACCUYCCKOW MEXaHUKH. bu6mmoreka [IOK
IToctynatel cnennaibHOU https://m.edso0.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTETBHOCTD
12 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIlEHUE JUTUHbI
DHeprus U UMIYJIbC
13 PENSTUBACTCKOH YaCTHULIBI. bubnnorexka [HOK
CB43b MacChl C SJHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHsI ITOKOSI
KonTtponbhas padora «OnTuka.
14 OCHOBBI crIEIIUATBHON TEOPUHU bubnnorexa [IOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIEHOCTH
15 ®oronsl. opmymna [1nanka. bub6nuorexa [IOK

DHeprus U UMNyjibCc GoToHa

https://m.edsoo.ru/ffOcfel6



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
https://m.edsoo.ru/ff0cfe16

OTKpBITHE U HCCIEN0BaHUE

bubnnoreka [HOK

16 Porospdexra. Omerrer A. T https://m.edsogru/ffOCffc4
CroneroBa
3akonsl Gpotordhdexra.

17 VYpaBHeHne DUHIITEWHA IS bubmmoreka [JOK
dororddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
Hasnenue cBera. Onwite [1. H.

18 JleGeneBa. XuMudeckoe bubmmorexa LOK

B https://m.edsoo.ru/ff0d04a6
JICHCTBHE CBETA
TexHuyeckue ycTpoicTBa u

19 MPAKTHYECKOEe MPUMEHEHHE:
dboTo31eMEHT, GOTOIATUHK,
coJiHe4Has OaTapesi, CBETOUO/T

20 Pemenne 3ama4 1mo Teme bu6nmoreka [JOK
«2neMeHThI KBAHTOBOW ONITHUKI https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa.

21 OmnsiThl Pesepdopaa no bubnnorexka [JOK
PACCESIHUIO (i-4aCTHLI. https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa

bu6nmoreka [JOK

22 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Nznydenue u mornoiieHue

93 (OTOHOB MpH MEPEX0/Ie aTOMa C bubnuoreka [IOK
OZHOTO YPOBHS DHEPIUU Ha https://m.edsoo.ru/ffOdOafa
Ipyroii. Buasl ciekTpos
BosiHOBBIE CBOMCTBA YaCTHII.

24 Bonnst ne bpouis. bubnnorexka [JOK

KopnyckynsipHo-BoHOBOW
nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXKACHHOC U3JTYUYCHUC

25

OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa nmo
OIIPE/ICIICHUIO COCTaBa
PaAMOaKTHBHOTO M3TYUCHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

26

CgoucTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaIMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

27

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anba-pacna.
DJIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnajn. ['amma-u3inydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

28

OHeprus cBs3U HyKJIOHOB B
anpe. SlnepHsle peakuum.
Anepupin peaxtop. [IpoOnemsl,
NEPCIEKTHBBI, SKOJIOTUIECKHE
ACTICKTHI S/IEPHOH YHEPTETUKU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

29

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HAOIIO/IEHUS ¥ PETUCTPAINH
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyH1aMEHTAIbHbIE
B3auMOJICUCTBUA. ENUHCTBO
(bU3UYIECKOW KapTUHBI MUPa»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38

30

OTanbl pa3BUTHS aCTPOHOMUH.
[Ipuxiagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuu. Buj 3B€31H0T0O

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356



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

HeOa. Co3Be3ausi, ApKue 3BE31bl,
IIJIaHCTHI, ©X BUIHUMOC
nemkenne. ConHeynas CUCTEMa

31

Counune. Conneunas
aKTHBHOCTh. MICTOUYHUK SHEpPrUun
CouHIia 1 386311

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

32

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3IbI
TJIAaBHOM TOCIIEI0BATEIIbHOCTH.
BnyTtpenHee cTpoeHue 3B€31.
CoBpeMeHHbIe NPECTABICHUS O
MIPOUCXO0KIEHUH U 3BOJIIOLIUU
CoJHIIa ¥ 3BE3 ]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

33

Mineunsia [lyte — Hama
lNanmakTtuka. [Tonoxenue n
nxenre CoiHia B [NamakTuke.
lNanmakTuku. YepHble ABIPHI B
A7Ipax rajJaKkTUK

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

34

Bcenennas. PasOeranue
ranakTtuk. Teopus bonsiioro

B3pbIBA. PenukToBOe H3JIYUCHHUC.

MerarajakTuka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

35

Hepemennsie mpo6ieMsl
aCTPOHOMUHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

36

KonTponbhas pabota
«DNEeMEHTBI aCTPOHOMUH U
acTpou3uKI»



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

IIpoBepsiemble 351eMeHThI cojiepkanus (10 kiacc)

Kon Kon [IpoBepsiembie 371€MEHTHI COICPIKAHUS
paszena | MpoBEpsSIEeMOro
AIIEMEHTA
1 OU3NKA U METOJIbI HAYYHOTI'O ITO3HAHU A

1.1 ®usuka - Hayka o npupoze. Haydnsle MeTONBI IMO3HAHUA OKpy:Karomero mupa. Pomip
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHMS MPUPOIbI. DKCIIEPUMEHT B (PU3UKE

1.2 MonenupoBanue pusnueckux siBieHud U npoueccoB. Hayunsle runoressl. Gusnueckue
3aKOHbl W Teopuu. ['paHUIBl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [lpuHIUN
cooTBeTCTBUS. Poib 1 MecTo Gu3HUKKU B POPMUPOBAHUN COBPEMEHHOM HayYHON KapTUHbI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH

2 MEXAHUWKA
2.1 KMMHEMATHKA

2.1.1 Mexannueckoe naBmkeHHe. OTHOCUTEILHOCTH, MeXaHM4ecKoro aBmkeHus. Cucrema
orcuera. Tpaekropus

2.1.2 ITepemeliienne, CKOpOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepUalbHOW TOYKH, HMX IMPOEKUMM HA OCH CHCTeMbl KoopauHar. CloxeHue
MIEPEMELICHUM U CI0KEHUE CKOPOCTEN

2.1.3 PaBHOMEpHOE M PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE NBIKeHHE. [ 'paduku 3aBUCUMOCTU
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IMYTH W NEPEMEIICHHUsS MaTepUaIbHOM TOYKH OT
BpEMEHHU

2.1.4 CBo0Oo1HOE TIazieHre. Y CKOpeHHe CBOOOTHOTO MaJeHUs

2.1.5 KpuBonnHeiiHoe nBMXKeHUME. PaBHOMEpPHOE IBHKEHHE MAaTEPUATIbHOM TOYKH 10
OKPY’KHOCTHU. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTb. Ilepuon wu yacrora.
I{eHTpOCTpEMUTENBLHOE YCKOPEHUE

2.1.6 TexHu4ecKkue yCTpOMCTBA: CIHMJIOMETD, JBH)KEHHE CHApAJIOB, LEMHBIE U DPEMEHHbBIC
nepeaadn

2.1.7 [TpakTnueckne pabotel. M3mepenme MrHoBeHHOW ckopoctu. VccimemoBaHue




COOTHOLICHUA MCKIOY IIYTAMH, HpOﬁI[CHHBIMPI TCJIOM 3a IIOCJICOOBATCIIBHBIC PABHBIC
IMPOMCIKYTKH BPCMCHH IIpU PABHOYCKOPCHHOM JIBUKCHHH C HavyaJbHOU CKOpPOCThBIO,
paBHOﬁ HYJIIO. I/IsyquHe ABHIKCHUS IIAapHKa B BSI3KOM KUIKOCTH. HBy‘I@HI/IG JABUOXKCHUA
TCJlAa, 6pOHIeHH01"0 T'OPHU30HTAJIbHO

2.2 JMHAMUKA

2.2.1 [Ipyammn otHOocuTenbHOCTH [ammnes. IlepBwii 3axkoH Herorona. MHeprumanbHbie
CHCTEMBI OTCYETa

2.2.2 Macca tena. Cuna. [lpuHiun cynepno3uimu cuil

2.2.3 Bropoii 3akoH HproTOHA M1 MaTepuaibHOM TOYKH B MHEPLUUAIBHOM CUCTEME OTCYETA
(MUCO). Tpernii 3akoH HproTOHA 1711 MaTepUAIBHBIX TOUYEK

2.2.4 3akoH BceMupHoro TsiroreHusi. Cuna tsoxectu. IlepBas kocmuueckas ckopocTh. Bec tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenusa. Cyxoe tpeHue. Cuna TpeHHsS CKOJBXEHUS M CUJIa TPEHUS IOKOA.
Koaddurment tpenns. Cuiia COnpoTUBIECHHUS NPU ABMKSHUH Tella B )KUJIKOCTH HIIU Ta3e

2.2.7 [locTynarenpHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPJOTO Tella

2.2.8 MoMeHT cuibl OTHOCHUTENIBHO ocu BpamieHus. [lnedo cunbl. YciioBusi paBHOBeCHs
tBepaoro tena B MCO

2.2.9 TexHuyeckue ycTporucTBa: NOAMIMIHUKH, IBU)KEHUE NCKYCCTBEHHBIX CITYTHUKOB

2.2.10 [Ipaktuueckue paboTel. M3ydyeHue nBMKEHUS OpyCcka MO HAKIOHHOW TJIOCKOCTH TOJ
NEHCTBUEM  HECKONbKMX Ccuil. VccimegoBaHue  3aBUCMMOCTH — CHJI  YNIPYTOCTH,
BO3ZHUKAIOIIUX B ACPOPMHUPYEMON MPYKUHE M PE3UHOBOM O0OpasIlle, OT BEIMUYMHBI HX
nedopmaruu. FMccnenoBanue ycloBH paBHOBECHS TBEPIOTO Tejla, HWMEIOIIETO OCh
BpallleHUs

2.3 3AKOHbBI COXPAHEHI S B MEXAHUKE

2.3.1 Nmiynbc MaTepuaabHOM TOYKH, CHUCTEMbl MAaTePUANIBHBIX TOYEK. VIMMIynbC CHIIBI U
W3MEHEHUE UMITYJIbCa Teja

2.3.2 3akoH coxpanenus: umnyibca B MCO. PeakTMBHOE IBI)KEHHE

2.3.3 PaGoTa cub

2.34 MOIITHOCTH CHJIBI




2.3.5

Kunernueckas OHCPIUA MaTepHaHBHOﬁ TOYKH. TeopeMa 0 KHHETUYECKOM OHCPIUH

2.3.6 [lotennmanbHas sHeprus. [loTeHuuanbHast 5SHeprusi ymnpyro JaeopMupoBaHHOU
npy>kuHbl. [loTeHnnanpHas SHeprus Teja BOJIM3U NOBEPXHOCTH 3eMITU

2.3.7 [loTeHimanbHble U HEMOTEHIMATbHBIE CHIIbI. CBsI3b paOOThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHHEM MEXaHHMYECKOW SHEPTrUU CHUCTEMBI Tell. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPrUH

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHHUYeCcKue yCTpOMCTBA: ABUKEHUE PAKET, BOJIOMET, KONIEP, MPY>KUHHBINA MUCTOJIET

2.3.10 [IpakTryeckue padoThl. M3ydeHHWe CBSI3U CKOPOCTEH Tea IIpH HEYIPYyroM yaape.
HccnenoBaHue cBsi3u pabOThI CUJIbI C ©3MEHEHUEM MEXaHUYECKOW SHEPrUM Teja

3 MOJIEKYJISAPHASA ®U3UKA U TEPMOJANMHAMUKA
3.1 OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.1.1 OCHOBHBIE TTOJIOKEHUS MOJEKYJISIPHO-KHHETUYECKON TEOpHH. BpOyHOBCKOE JBIMKEHUE.
Juddysus. Xapakrep 1BUKEHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA

3.1.2 Mopenu cTpoeHHUs ra30B, KUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOWCTB BEIIECTBA
Ha OCHOBE DTHUX MOJeIeH

3.1.3 Macca mosekyi. KonnuectBo Benecta. [loctossHHas ABoragpo

3.1.4 TennoBoe paBHOBecue. TemnepaTtypa u ee namepenue. [lkana remnepatyp Llenbcus

3.1.5 Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUUYECKON Teopuu
UJCabHOTO rasa

3.1.6 AOcomoTHas TemrmepaTypa Kak Mepa CpeJHe KHHETUYECKOW HSHEPTUH TEeIJIOBOTO
nBvkeHust yactull rasa. [llkana remnepatyp KenpBuna

3.1.7 VYpasuenne Kianelipona - MenzgeneeBa. 3akoH J{anbToHa

3.1.8 ["a3oBble 3akoHBI. M3omporecchl B HICAIBHOM Ta3e C IOCTOSIHHBIM KOJIWYECTBOM
BEIIECTBA: M30TE€pPMa, U30X0pa, u3obapa

3.1.9 TexHudeckue ycTpoicTBa: TepMOMETp, 6apomMeTp

3.1.10 [Ipaktuueckue paboTel. WM3mepenwe Macchl BO3AyXa B KJIACCHOM  KOMHATe.
VccnenoBaHue 3aBUCIMOCTH MEXKTy ITapaMeTpaMu COCTOSIHHSI pa3peKeHHOTO rasa

3.2 OCHOBbI TEPMOJIMHAMUKHU




3.2.1

TepMOIH/IHaMI/I‘ICCKaH CHCTCMaA. BHYTpeHHSIH OHCPIHUA TepMO,Z[HHaMH[ICCKOﬁ CHUCTCMBI U
CITOCOOBI €€ N3MCHCHUS

3.2.2 KonudecTBo TemnoTsl U paboTa. BHYTpeHHsIs SHEPTHsi OJJHOATOMHOT'O UCAIBHOIO rasa

3.2.3 Bunpl Termuionepenauu: TEMJIONPOBOMHOCTh, KOHBEKIUS, H3IyuyeHUEe. TerioeMKocTb
Tena. YJenbHas TEMJOEMKOCTh BellecTBa. Pacder KoiaudecTBa TEIJIOTHI TIpU
TeIIonepeaue

3.24 [lepBblli 3aKOH TepMOAMHAMHUKHU. [IprmeHeHHMe nepBOro 3akoHa TEPMOAMHAMHUKHU K
u3ornpoiueccam. ['papuyeckas nHTepnperanus padoThl ra3a

3.2.5 TemnnoBbie MamuHbl. [IpUHIKIIBL AEHCTBUS TEIIOBBIX MaluH. [IpeoOpazoBanus sHEprun
B TeIIOBBIX MamnHax. Koad¢uuuent nonesnoro aeiicreus (manee - KIIJ[) temnmosoit
MammuHbl. [{ukn Kapao u ero KITJ]

3.2.6 Bropoit 3akon TepMmoaunamuku. HeoGpatumocTs mpoueccoB B mpupoze. TemioBbie
JIBUTATENU. DKOJIOTUYECKUE NPOOJIEMBI TEIIIOIHEPTETUKU

3.2.7 TexHu4yeckue yCTpOMCTBa: ABUTATEIh BHYTPEHHErO CTOpPAHUs, OBITOBOM XOJOAMIBHUK,
KOHAUIIMOHED

3.2.8 [Ipaktnueckue padoThl. MI3MepeHue yeabHOl TeMI0EMKOCTH

3.3 ATPEI'ATHBIE COCTOAHUA BEIITECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpazoBanue u KoHAeHcanusa. lMcnapeHwe W KuneHue. YAelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUSI OT JABICHUS

3.3.2 AOcCoII0THAs ¥ OTHOCHTENIbHAS BIIAXKHOCTH BO3yXa. HachlmeHHBIH map

3.3.3 Tepmoe Ttemo. Kpucramnuueckune wu amopdubie Tena. AHH30OTPONHS CBOWCTB
kpuctayioB. XKuakue kpuctamibl. CoBpeMeHHbIE MaTEepUaIbl

3.34 [InaBnenue u Kpuctaum3anus. Y aenbHas TerioTa miasiaeHus. Cyonumanus

3.3.5 VYpaBHeHue TemioBoro dajsaHca

3.3.6 TexHuyeckue YCTpPONCTBA: TUTPOMETP U TCUXPOMETP, KAJIOPUMETP, TEXHOJOTHHU
MOJIYYCHUSI COBPEMEHHBIX MaTepHalioB, B TOM 4YHCJIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTUHU

3.3.7 [Tpaktrueckue paboThl. M3Mepenue BIaXKHOCTH BO3IyXa




[IpoBepsiembie anemMeHTHI coaepskanus (11 kiacc)

Kon paznena Kon IIpoBepsieMbl€ 2JIEMEHTBI COJCPIKAHUS
MIPOBEPSIEMOTO
3JIEMEHTA
4 OJIEKTPOJMMHAMUWKA
4.3 MATHUTHOE I10JIE. DJIEKTPOMAT'HUTHAS NHAYKLNA

43.1 ITocTossHEBIE MarHuTel. B3anMoaeiicTBre MOCTOSIHHBIX MarHUTOB

4.3.2 MarautHoe mnoje. BekTop MarHuTHOW WHAYKUMH. [IpUHIMI Cyneprno3uluu.
JluHMM MarHuTHOW WHAYKIUU. KapTuHa JUHUNA MarHUTHOM WHIYKIMHA TIOJIS
IIOCTOSIHHBIX MarHuTOB

4.3.3 MarsHuTtHoe 1oje NpOBOJHUKA C TOKOM. KapTuHa JuHUN MO IJIMHHOTO MPSIMOTO
MPOBOJIHUKA W 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHMKA, KATYIIKHM C TOKOM. OTBIT
Opcrena. BzanmopaencTBrue npoBOTHUKOB C TOKOM

4.3.4 Cuna Amnepa, ee MOyJib U HallPaBJICHUE

4.3.5 Cuna JlopeHnua, ee MOAyidb U HampaBlieHUE. J[BUKeHUE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJJTHOM MarHuTHOM nosie. Pabota cuiiel Jlopenia

4.3.6 SBNEHNE 3JIEKTPOMATHUTHOW UHIYKITUU

4.3.7 [ToTOK BEKTOpa MAarHUTHOW UHAYKIIHU

4.3.8 OJ1C nnaykumu. 3aKoH 3J1eKTpoMarHuTHOW nHAykuuu dapanest

4.3.9 BuxpeBoe anexrpuueckoe mosie. IJC HMHIYKIMU B TPOBOJAHUKE, JBUKYIIEMCS
MOCTYNaTeILHO B OJJHOPOJHOM MAarHUTHOM I10JIe

4.3.10 [IpaBuno Jlenna

4.3.11 NuaykTuBHOCTB. SBiieHne camonHayKuuu. 1C caMOMHAYKIIMU




4.3.12

SHGPFI/I}I MAardmMTHOI'O ITOJIAA KaTYIIIKH C TOKOM

4.3.13 DJIEKTPOMAarHuTHOE MOJIE

4.3.14 TexHuueckue  ycTpoiicTBa: IOCTOSIHHBIE ~ MAarHuThbl,  3JEKTPOMAarHWTHI,
AJIEKTPOJIBUraTeNb, YCKOPUTENIN AJIEMEHTAPHBIX YaCTHIl, UHAYKLIIHOHHAS I1€Yb

4.3.15 [Ipaktnueckue paboTbl. M3ydeHne MAarHUTHOTO MO KaTyIIKH C TOKOM.
HccnenoBanue AeiCTBUS MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM. MccnenoBanue
SBJICHHSI JIEKTPOMAarHUTHOM MHAYKIIUU

3) KOJIEBAHW A 1 BOJIHBI
5.1 MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1 Konebarenbnas cuctema. CBoOoaHBIC KojieOaHMs. ['apMOHHWYECKHEe KOJeOaHUs.
Ilepuon, yacToTa, aMIIUTyJa U (paza kosedaHu

51.2 [IpyXMHHBIN MaATHUK. MaTeMaTHYECKUI MasTHUK

513 VYpaBHeHue TapMOHWYECKHUX KosieOaHui. KuHemartnueckoe HM JUHAMUYECKOE
OIMCaHue K0J1e0aTeIbHOTO ABMKECHUS

5.1.4 [IpeBpamienre sHepruM MpU TapMOHMYECKUX KojeOaHusX. CBS3b aMIUTUTYIbI
KOJeOaHU HMCXOAHOW BEJMYMHBI C aMIUIMTYJaMU KoJIeOaHUM €€ CKOpPOCTH H
YCKOPEHMS

5.1.5 Koneb6arenbubiit KOHTYp. CBOOOHBIE DJIEKTPOMArHUTHBIC KOJICOAHUS B HI€AIbHOM
K0JIE0aTEIIbHOM KOHTYpE. AHarnorus MEXIY MEXaHU4YECKUMU "
AJIIEKTPOMArHUTHBIMU KosieOanusamu. @opmyrna Tomcona

5.1.6 3aKOH COXPAHEHMs SHEPTUU B UACATBHOM KOJe0aTeIbHOM KOHTYpE

5.1.7 BoiHyxeHHble MexaHudeckue KoneOanus. Pesonanc. Pe3onancHass kpuBas.
BbIHYX/IeHHbBIE AJIEKTPOMArHUTHBIE KOJIEOAHUSI.

5.1.8 Ilepemennsiil TOk. CHHYCOMIaIbHBINA TEPEMEHHBIN TOK.

5.1.9 MOIHOCTP NEPEMEHHOTO TOKA. AMIUIMTYAHOE W JEWCTBYIOIIEE 3HAYEHUE CHJIbI
TOKA U HallpsDKEHUs

5.1.10 Tpancpopmarop. IlpomsBomcTBo, mepemadya U MOTPEOJICHHE DIEKTPUUECKOMN

SHEPruu. ODKOJOTUYECKHUE PHUCKA NPU MPOU3BOJACTBE SJIEKTPUUYECKONM SHEPTHUU.
KynbpTypa ncnonb3oBaHus 31€KTPOIHEPTHH B OBCETHEBHOM KU3HU




5.1.11

Texnuueckue ycTpoicTBa: ceiicmMorpad, SJIEKTPUYECKUNA  3BOHOK, JIMHUU
aJIeKTporepeaay

5.1.12 [TpakTudeckue pabothl. VccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJIeOaHUMN
rpy3a Ha HUTH OT JUIMHBI HUTU U Macchl Tpy3a. MccnegoBanue nepeMeHHOro Toka B
IIEMU U3 MOCJIeI0BATEIbHO COSIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOpa

5.2 MEXAHUWYECKUWE 1 3JIEKTPOMAT'HUTHBIE BOJIHbI

521 MexaHnueckue BOJIHBI, ycioBus pacnpoctpanenus. Ilepuon. CkopocTb
pactpoCTpaHEHUs U JUTMHA BOTHBL. [lonepednbie 1 Mpoa0abHBIC BOJHBI

5.2.2 WNurepdepennus u qudpaxims MeXaHH4eCKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3Byka

524 DONEeKTPOMArHUTHBIC BOJIHBI. YCIIOBUS U3IyYECHHs] DJIECKTPOMATHUTHBIX BOJIH.
B3anmMHas opuenTarms BeKTopoB E, B ' B a5ieKTpoMarHuTHOM BOJTHE B BaKyyMe

525 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpPa)XCHHE, MPEIOMIICHHE, MOJSpH3aIus,
mudpakmmst, nHTephepeHimsa. CKOpOCTh JIEKTPOMAarHUTHBIX BOJTH

5.2.6 [IIkama SAEKTPOMATHUTHBIX BOJH. I[IprMEHEHHE JJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

5.2.7 [IpyHIMOBI panuoOCBsI3M M TeleBUIEHMS. Panvonokanus. DJIEKTPOMarHUTHOE
3arpsi3HEHHE OKPYKAIOIICH CPeIb

5.2.8 TexHuyeckre yCTpPOWCTBA:  MY3bIKAJIIbHbIE HHCTPYMEHTHI,  YJIbTPa3ByKOBas
JUArHOCTUKA B TEXHHUKE W MEAMIMHE, pajap, pPaauoONpPUEMHHUK, TEJIEBU30p,
anTeHHa, tenedon, CBU-meun

[IpoBepsiembie OIITHUKA
DIIEMEHTBI
colepIKaHus [IpoBepsiemble 351eMeHTHI coaepskanus (12 kiacc)
(12 xmacc)
5.3
5.3.1 ‘HpHMOHHHCﬁHOG pacnpoCTpaHEHUE CBETA B OJJTHOPOIHOM cpenie. JIyu ceera




5.3.2

Otpaxkenne cBera. 3akoHBI OTpakeHUs cBera. l[locTpoeHune u300pakeHUN B
IJIOCKOM 3€pKajie

5.3.3 [Ipenomnenue cBeta. 3aKOHBI MpEIOMJICHUS CBeTa. AOCOJIOTHBIM TOKa3aTellb
IPEJIOMIICHUS
5.34 [lonmHoe BHyTpeHHee oOTpaxkeHue. [IpenenbHbIl yroja MOMHOTO BHYTPEHHETO
OTpaKEHUS
5.35 JHucnepcus ceeta. ClioxkHBIN cocTaB 6enoro certa. L[Ber
5.3.6 Cobuparonie U paccenBaromue JMH3bl. ToHKas nuH3a. POKYCHOE pAaCCTOSHUE U
onTHYECKas cujia TOHKOW JHH3BL. [locTpoeHue n3oOpaxeHUil B COOMPAIOMIMX U
paccenBaronmx JuH3ax. opmysa TOHKOM JUH3BL. Y BEIWYEHHUE, TaBaeMO€ JTUH30M
5.3.7 [Ipenenbl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKU
5.3.8 Nnrepdepeniiusa cBera. KorepeHTHbpIE HCTOYHUKH. YCJIOBUS HAOIIOACHUS
MaKCUMyMOB ¥ MHHHMYMOB B MHTEpP(EPEHIIMOHHOW KapTUHE OT IBYX CHH(pA3HBIX
KOTE€PEHTHBIX HCTOYHUKOB
5.3.9 HMudpakuus ceeta. JludpakimoHnHas pemieTka. YcCjlIoBUE HAOIIOACHUS TJIaBHBIX
MaKCUMYMOB TIpH IMaJICHUA MOHOXPOMATHYECKOTO CBETa Ha JIU(PPAKITHOHHYIO
pEIIETKY
5.3.10 ITonspu3zaius cBera
5.3.11 Texnuueckue ycTpoucTBa: OUKH, Jyma, QoTroamnmnapar, MPOCSKIIMOHHBIN ammapar,
MUKPOCKOII, TEJIECKOTII, BOJJOKOHHAS ONTHKA, TU(paKIIMOHHAS PEIIETKA, TOJISIPOU]T
5.3.12 [Ipaktuueckue pabotel. M3mepenue mokazarens mnpenomieHus. VcciemoBanue
CBOMCTB M300pakeHuM B nMuH3ax. Habmronenue nucnepcun cBeTa
SJIEMEHTBI CITELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU
6.1 I'panuupbl  npumeHuMocTH  Kilaccuyeckon  MexaHuku. [loctymarsl  Teopun
OTHOCHUTEIHLHOCTH: HHBAPHAHTHOCTH MOIYJIS CKOPOCTH CBETA B BaKyyMe, ITPUHITUIL
OTHOCHUTEJILHOCTU DUHINITEIHA
6.2 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU M COKpAIEHUE JJTMHbI
6.3 DHeprusi 1 UMIYJIbC CBOOOTHON YaCTUIIBI
6.4 CBsi3b Macchl C DHEprued M UMITYJIBCOM CBOOOJHOM 4YacTHIIbl. DHEpPrusi MOKOs




‘CBO6OI[H01>1 YACTUIIBI

7 KBAHTOBAS ®U3UKA
7.1 DJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®otonbl. ®opmyna Ilmanka cBs3u 3HEpruu (HOTOHA C €0 YAaCTOTOW. DHEpPrus u
MMITYJIbC (POTOHA
7.1.2 OtkpeiTue u uccnenoBanue (orodrdpdexra. OmbiTel A.I'. CromeroBa. 3aKoHbBI
dotorhdexra
7.1.3 VYpasuenue DitHmrerina st pororddexra. "KpacHas rpanuina” dororddexra
7.1.4 JlaBnenne ceera. OnbiThl I1.H. JleGenena
7.1.5 XHUMUYECKOE IEHCTBUE CBETA
7.1.6 Texnuueckue ycTpoiicTBa: (OTOIIEMEHT, (POTOAATUMK, COIHEUHass Oarapes,
CBETOJINO]T
7.2 CTPOEHUME ATOMA
7.2.1 Mogens atoma Tomcona. OnbiTel Pe3epdopaa 1o ucciieIoBaHUIO0 CTPOSCHUS aToMa.
[imanerapHas Moaenp atoma
71.2.2 [Toctynatet bopa. M3nyuenue u mornomieHue (GOTOHOB TPH IEpPEXoje aToMa C
OJIHOTO YPOBHS 3HEpruu Ha Apyroi. Buasl criektpoB. CHEKTp YpOBHEW SHEpPruu
aToMa BOJI0poja
7.2.3 BonHoBbie cBoiictBa yactuu. Bomnbel ae bpoina. KopmyckynsipHO-BOJIHOBOM
nayanu3M. Judpakius 21eKTpoHOB Ha KpUCTAJIax
7.2.4 CHOHTaHHOE U BBIHYXJACHHOE U3JIy4eHHE. Y CTPOMCTBO U MPUHIMI pabOTHI Jazepa
7.2.5 TexHuyeckre YCTPOMCTBA: CHEKTPAJIbHBIM aHaIM3 (CHEKTPOCKOM), Jasep,
KBAHTOBBIN KOMIIBIOTED
7.2.6 ITpakTuueckue pabotel. Habmonenne nuHedyaToro cekrpa
7.3 ATOMHOE AJ1PO
7.3.1 Metoapl HAOJIIOICHUS ¥ PETUCTPAIIUN DJIEMEHTAPHBIX YaCTHUIT
7.3.2 OtkpbiTue pagunoakTuBHOCTH. OmbIThl Pe3epdopma 1o omnpeneneHuro cocTaBa

paanoakTUBHOTO u3nydeHus. CBoicTBa anbda-, 6eta-, raMmma-u3inyyeHus. Bnusnue
PaaMOaKTUBHOCTU HA KUBBIE OPTaHU3MBI




7.3.3 OtkpeiTHE TpoTOHAa M HeWTpoHa. Hyknonnas wmojgens snpa [eiizenOepra -
NBanenko. 3apsj sapa. MaccoBoe uucio sapa. M30Torbl
7.3.4 Anbda-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnan. ['amMMa-u3iydyeHue.
3aKOH paJMOaKTUBHOIO pacnajaa
7.3.5 DHeprus CBA3M HYKJIOHOB B sifjpe. Anepubie cuibl. JleQekT Macchl siipa
7.3.6 SAnepHble peakiuu. JleneHue u CUHTE3 aep
7.3.7 SAnepubiii peakrop. TepmosiaepHbiii cuHTe3. [IpoOiieMbl M EPCHIEKTUBBI SAECPHOU
DHEPreTUKHU. JKOJOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETUKHU
7.3.8 OneMmeHTapHble  vacTulbl.  OTkpblTUE  TO3UTpOHA.  DyHIAMEHTaJIbHBIE
B3aMMOJICHCTBHSI
7.3.9 TexHuueckue ycTpoHCTBa: JO3UMETP, KaMmepa BuibcoHa, SIAEpHBI peakTop,
aTomHasi 6omba
7.3.10 [Ipaktuueckue paboTel. HccinemoBanwe TpekoB  4acTul] (IO  TOTOBBIM
doTorpadusim)
OJIEMEHTbHI ACTPOOU3UNKU
8.1 Bup 3Be3nHoro Heba. Co3Be3aus, sipKue 3B€3/bl, IUTAHETHI, UX BUJIUMOE JBUKEHUE
8.2 Conueunas cucreMa. Ilmanersl 3eMHOW rpynnbl. llnaHeTel-TUranTel U HX
CITyTHUKH, KapJIMKOBbI€ I1aHeThl. Manbie Tesna CONHEYHOM CUCTEMBI
8.3 Comnrre, porochepa u armocdepa. ComHedHasi aKTUBHOCTD
8.4 Uctounuk sneprun CostHIA U 3BE3]T
8.5 3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: MAcCa, CBETUMOCTb, PaANyC, TEMIIEpaTypa,
X B3aMMOCB:3b. JlmarpamMma '"CHEKTpanbHBIA KJIacC - CBETUMOCTB'. 3Be3abl
IJIaBHOM ITOCJIENOBATEILHOCTH. 3aBUCUMOCTEL ''Macca - CBETHUMOCTB'" IS 3BE3]
TJIaBHOM MOCJI€10BaTEIbHOCTH
8.6 Baytpennee ctpoenue 3Be311. COBpEMEHHBIE MPEICTABICHUS O IPOUCXOKIECHUN U
sBosrony CoHIA 1 3BE€3/1. DTallbl )KU3HH 3BE3]]
8.7 Mneunstii Ilyte - Hama Tanaktuka. ChoupanbHas cTpykrypa [amaktukw,

pacnpcaciacHuc 3BC34, TI'a3da M IIbLIH. Ilonoxxenue wu JABHMOXXCHHC COJ'IHI_Ia B
I'anaktuke. I1nockas n C(I)epI/I‘IeCKaH HOACUCTCMBI ["anaktuku




8.8 Twurel rajJakTHK. Pa,ZIHOFaHaKTI/IKI/I M KBA34apBhbl. qeprle ABIPBI B ApaX I'dJIJAKTHK

8.9 Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO06ma. PazOeranue rajiakTHK.
Bospact u pamuyc Bcenennoit, teopusi bosbmioro B3psiBa. Mojenb 'ropsiueit
Bceenennoit". PenukToBoe U3iydeHue

8.10 Macmrabnas ctpykrypa Bcemennoi. Meraramaktuka. Hepermennsie mpoOieMbl
aCTPOHOMHUU

Tabnuua 13.4

[IpoBepsiembie TpEOOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
oOpazoBaTenbHOM TporpaMmbl 10 (kmacc)

Kon [TpoBepsiembie TIpeAMETHBIC PE3YIIHTATHl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMBbl
IIPOBEPSAEMOTO cpeaHero oo1ero oopa3oBaHus
pe3ynbTaTa

10.1 JIeMOHCTpUpOBaTh Ha IPUMEPAX POJIb U MECTO (PU3HKHU B (POPMUPOBAHUM COBPEMEHHON HAy4YHOU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B IPAKTUICCKOMN JESITCIIBHOCTH
Jroien

10.2 Y4YuTeIBaTh TPaHUIBI NMPUMEHEHUS W3YyYEHHBIX (H3WYECKUX MOJeeH: MaTephallbHas TOYKa,
MHEpIUaibHas CHUCTeMa OTCYeTa, a0COJIOTHO TBEPAOE TENO, UJICaJbHBIN ra3; MOAEIU CTPOCHUS
ra30B, JKUJIKOCTECH M TBEPJBIX TEN, TOUCYHBIA AICKTPHUCCKHUI 3apsi - MPU PEIICHUH (HU3UICCKUX
3aja4y

10.3 Pacnio3naBath ¢usndeckue sBIeHUs (IPOIECChl) U OOBSICHAITh MX Ha OCHOBE 3aKOHOB MEXaHUKH,

MOJICKYJIIPHO-KHHETUYECKON TEOPHH CTPOCHMS BEIIECTBA U DJICKTPOJUHAMHKHU: PaBHOMEPHOE U
PAaBHOYCKOPEHHOE TPSIMOJUHEHHOE JBIDKEHHE, CBOOOJAHOE TAaJeHUE TeJ, JBIDKCHHUE TI0
OKPY>XKHOCTH, WHEpIHs, B3aumojercTBue Tei;, auddys3us, OpOyHOBCKOE NBIKEHHE, CTPOCHUE
KUIAKOCTEH W TBEPABIX TeJ, N3MEHEHNE O00BbeMa TeJI IPHM HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE




PaBHOBCCHUC, HCIIAPCHUC, KOHACHCAIUA, INIABJIICHHUC, KPUCTAJJIN3alWsd, KHIICHUC, BJIAJKHOCTD
BO31yXad, IMOBBINICHUC HOABJICHUSA TI'a3a IIpU €TI0 HAI'PCBAHHHN B 3aKPBLITOM COCYIC, CBA3b MCIKIY
ImapaMCcTpaMu COCTOSHHUA I'a3a B U30IIPOHCCCAX; SJICKTPU3aAlUA TCII, BSaHMOHGﬁCTBHQ 3apAa0B

10.4

OnucelBaTh MEXaHUYECKOE ABM)KEHHE, MCNONb3Yys (PU3MUECKHE BEIMYMHBI: KOOpAUHATA, IYTh,
[IEpEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CWIA, UMITYJIbC Tella, KHHETHUYECKas dHEPIus,
MOTEHLMAJIbHAST JHEPTUsi, MEXaHW4yeckas pabdoTa, MEXaHHWYeCKass MOIIHOCTh, MPH OMHCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3WYECKUN CMBICT HCIOJIb3YEMBbIX BEIWYHH, MX OOO3HAYEHUS U
€AUHUIBI, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYI0 BEJIMYMHY C JIPYTUMU
BEJINYNHAMU

10.5

OnuchiBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TENl M TEIUIOBBIC SIBJICHUS, WUCIOJIL3YS (PU3HUECKUE
BEJIIMUYMHBL: JIABJICHHUE Tra3a, TEMIIeparypa, CpEeAHss KUHETHYECKas DSHEPIUS XaOTHUYECKOIO
JBUKEHUSI MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILUIOTHI, BHYTPEHHSIA
sHeprus, padbora raza, Ko3PQPUIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENsl; MPHU OMKMCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3WYECKUIM CMBICI HCIOJIB3YEMbIX BEIUYMH, WX O0O0O03HAuYCHUS U
CAVHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAM

10.6

OnuceiBaTh M3Y4YEHHBIE DJCKTPUUECKHUE CBOMCTBA BEIIECTBA M JJICKTPUUECKUE SIBJICHUS
(TIpotiecchl), UCTONB3YST (U3UYECKUE BEITUYUHBL: AJIEKTPUUECKUN 3apsiji, JIEKTPUUECKOE IOoJIE,
HaMpsHKEHHOCTH TOJIS, MOTEHIINA, Pa3HOCTh MOTEHIIMAIOB; IPH OMUCAHUU MPABUIBLHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCTIONB3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €AUHUILIBI; YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEJIMUYMHY C IPYTUMU BeTMYUHAMMU

10.7

aHAJIM3UPOBATh (PU3MUYECKUE MPOLIECCHI U SBJICHUS, UCIOJB3YS (PU3NUECKUE 3aKOHBI U MPUHIIMIIBL:
3akoH BcemupHoro tsaroteHus, |, Il u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPIUH, 3aKOH COXPAHEHUS HMMITYJIbCA, MPUHLHI CYNEPIO3UIMHA CUJ, TPUHIUI PAaBHOIPaBUS
MHEPLUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJIIPHO-KMHETHUYECKYIO TEOPHUIO CTPOEHUS BEIECTBA,
ra3oBbl€ 3aKOHBI, CBA3b CPEIHEN KWHETUYECKOM HSHEPIHMHM TEIUIOBOTO IBUKEHUS MOJEKYJ C
abCOIIOTHON TeMIEepaTypoil, MepBbIil 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsana, 3akoH KynoHa; npu 3TOM pasznuyaTh CIOBECHYIO (OPMYIUMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIpAYKEHUE U YCIOBUs (TpaHuUlLIbl, 001aCTH) IPUMEHUMOCTHU




10.8

OOBSICHATHL OCHOBHBIC IMPUHOUIIBI HeﬁCTBHH MallliH, HpI/I60pOB N TCXHHUYCCKHX YCTPOﬁCTB;
pa3jan4daTsb YCIIOBUA UX 0e€3011acHOI0 MCIIOJIb30BAaHMS B HOBCGI[HGBHOﬁ KU3HHU

10.9

BBINONMHATE 3KCHEPUMEHTHI MO HCCIAEAOBaHUIO (DU3MYECKUX SIBJICHUW U TMPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHMM; TpH 3TOM (OPMYJIHPOBATH MPOOIIEeMy
(3amayy) W TUIOTE3y YYEOHOro SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyI0BaHUs, TPOBOJUTH OIBIT M (POPMYITHPOBATH BHIBOIBI

10.10

OcCymmecTBIATh NPSIMbIE U KOCBEHHBIC M3MEPCHUS (DU3UYECKUX BEIWYWH; TPHU ITOM BHIOMpATH
ONTUMAJIbHBIA CIOCO0 M3MEPEHHUs W HMCIOJIb30BaTh M3BECTHBIE METOJIbI OIIEHKH MOTPEIIHOCTEN
W3MEpPECHUN

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (U3UYECKUMU BEIMYMHAMH C MCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHU; TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIE TAOJHIl U TPaPUKOB, JIeJaTh BHIBOJBI MO pe3ylbTaTaM
UCCIIEOBAHUS

10.12

CobmonaTe npaBuiia 0€30MaCHOrO TpyJa IpH MPOBENECHUU HCCIECJOBAaHUM B paMKax y4eOHOro
HKCHEPUMEHTa, y4eOHO-HCCIEeIOBATEIbCKOW M TMPOEKTHON MAEATENbHOCTH C HCIOJIb30BaHUEM
M3MEPUTEIIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBaAHUS

10.13

Pemate pacuerHble 3ajaud C SBHO 3aJlaHHOM (DU3MYECKOM MOJENbI0, MCHOJb3Yya (pu3nyeckue
3aKOHBl M MPUHLMIBI; HAa OCHOBE aHajiu3a YCJIOBHUS 3a/lauyd BbIOMpaTh (U3HYECKYI0 MOJEIIb,
BBIJICIATh (PU3NYECKUE BEIUYMHBI U (POPMYJbl, HEOOXOIMMBIE [JIsi €€ PELIeHUs, MPOBOJUTH
pacyeTsl U OLICHUBATh PEAIbHOCTh NOJYYEHHOTO 3HAaUeHHs] (PU3NYECKON BETUMUUHBI

10.14

Pemlath KauecTBEHHbIE 3a/lauyd: BBICTPAMBATH JIOTHUECKM HEMPOTUBOPEUUBYIO ILIEMOYKY
pacCyKJIEHU C OTIOPOM HAa M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UUECKUE SBICHUS

10.15

Hcnonp30BaTh MpH pelieHUH Y4eOHBIX 3a/1ady COBpEMEHHbIE MH(DOPMALIMOHHBIE TEXHOJIOTHH IS
MOKCKa, CTPYKTYPUPOBAHHUS, UHTEPIPETAIIMM U MPEICTaBICHUS YYEOHON W Hay4YHO-TOMYJISIPHOM
uH(pOpMaIH, TOJYYEHHON U3 Pa3IuYHbIX UICTOYHUKOB; KPUTHUECKH aHAIM3UPOBATH MOTYyYaeMYIO
uH(pOpMAaIUIO

10.16

[IpuBoAUTH MpUMEpPHI BKIIaJa POCCUUCKUX U 3apyOEKHBIX YUECHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUH

10.17

Hcnonb3oBaTh TCOPCTUICCKUC 3HAHUA 110 (1)1/131/11(6 B HOBCCILHGBHOﬁ ZKHW3HHU I o0ecreyeHust




0e30macHOCTH MpU OOpallleHUH ¢ TPUOOpaMU U TEXHUYECKUMU YCTPOUCTBAMHU, IS COXpaHEHUS
3JI0POBbs M COOTIOACHUSI HOPM SKOJIOTHYECKOTO OBEJICHHS B OKpYXKAIOIEeh cpejie

10.18 PaGorare B TpyIile ¢ BBHIOJHEHUEM pa3IMYHBIX COIMAJIBHBIX POJieH, IJIaHUPOBATh PadOTy
TPYNINbI, palWoOHATBHO paCHpeNeNsITh OOS3aHHOCTH U  IUIAHUPOBATh  JACSITEIBHOCTh B
HECTaHJIAPTHBIX CHUTYaIlUsAX, aJCKBATHO OIICHMBATH BKJIAJ Ka)KIIOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHre paccMaTpuBaeMon IPOOJIEMBI

Tabmuua 13.2
[IpoBepsiembie TpEOOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
oOpazoBaTenbHOM TporpaMmsbl 11 (kmacc)

Kon [IpoBepsiembie MpeIMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM 00pa30BaTEIbHON IPOrPaMMBI
IIPOBEPSAEMOI0 cpeaHero oo1ero oopa3oBaHUs
pe3yJibrara
10.1 OnuceiBaTh M3YYEHHBIE DJIEKTPUYECKHUE CBOMCTBA BEIIECTBA M DJEKTPUYECKHE SIBJICHUS

(TIpotiecchl), UCHOJIB3Ys (PU3NUECKHUE BEITWYUHBIL: JIEKTPUUYECKUM 3apsijl, DJICKTPUUYECKOE MOJIe,
HaMpsOKEHHOCTh  TOJIS, TMOTEHIUAN, Pa3HOCTh MOTEHIMANIOB, MPU OMNHCAHUU TMPABUIIBHO
TpakTOBaTh (PU3NYECKUN CMBICT HCHOJb3yeMbIX BEJIMYMH, UX OOO3HAUCHUS U E€IUHUIIBL;
YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONINE JAaHHYIO (DU3UUECKYIO BEJIMUMHY C APYTUMHU BEJIMYHMHAMU

10.2 AHanu3upoBaTh (U3HUECKUE TMPOIECChl M SBJICHHS, HWCHONb3Ys (PU3NYECKHE 3aKOHBI M
NPUHLHUIBL, T[EPBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHUS BJIEKTPUYECKOIro 3apsia,
3akoH KyloHa; nmpu 3TOM paznuyarh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MaTEMaTHUECKOe
BBIPOKEHHE U YCJIOBUSI (TPaHUITBI, 00JIACTH) MPUMEHHUMOCTH

10.3 OOBSICHATH OCHOBHBIC MPHUHITUIBI JEHCTBUS MAIlWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pa3ianyaTh YCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMSI B TIOBCEAHEBHON KU3HU
10.4 BBINMONHATE 3KCHEPUMEHTBHl 1O HUCCIENOBAHUIO (PU3UYECKUX SBJICHUM M MPOILIECCOB C

UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH; TpH 3TOM (GOPMYIHPOBATH MPOOIEMy
(3amauy) W rumnore3ly ydeOHOro SKCIHEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEII0KEHHOTO
000pyI0BaHUs, IPOBOJIUTH OIBIT U (POPMYITHPOBATH BHIBOIBI




10.5

Ocy1iiecTBIATh NpsSIMbIE U KOCBEHHBIE U3MEPEHUsS (PU3MUECKUX BEJIMYMH; MPU 3TOM BBHIOMPATH
ONTUMAJIbHBIA CIIOCOO MU3MEPEHUS U MCIIOJIb30BAaTh U3BECTHBIE METOJIbI OLEHKH MOTPETHOCTEN
U3MEPEHUMN

10.6

HccnenoBath 3aBUCUMOCTH MEXAY (DU3UYECKUMU BEIMYMHAMU C HMCIOJIB30BAHHEM MPIMBIX
U3MEpPEHU; MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATh pPE3yJbTaThl MOITYYECHHOM
3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BHJE TaOMUI[ U TpaduKOB, AENaTh BHIBOJABI II0
pe3ynbTaTam MCCIIEI0BaHHUS

10.7

CoOmronate npaBmiia 0€30MacHOTO TPYAA IPU MPOBEIEHUH UCCIEA0BAaHUM B paMKax yueOHOro
IKCIEPUMEHTA, Y4eOHO-MCCIEeN0BAaTEIbCKOW M MPOEKTHOM NEATENbHOCTH C MCIOJb30BaHUEM
M3MEPUTEIIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBaHUS

10.8

OOBSICHATH OCHOBHEIC IMPUHIIUIIBL ,Z[CﬁCTBPISI MalllvH, HpI/I60pOB N TCXHHMYCCKHX YCTPOﬁCTB;
pa3jan4darsb YCJIIOBHUA UX 0e3011acHOI0 MCIIOJIb30BAaHUS B HOBCCHHGBHOI;'I KHN3HHU

10.9

BBINONMHATE 9KCIEPUMEHTBI 10 HCCIENOBAHUIO (PU3NYECKUX SBICHUM UM MPOLIECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX UM KOCBEHHBIX W3MEpPEHUH; Mpu 3TOM (HOpMYyJIHpOBaTh MpoOIeMy
(3amavyy) W rumoTe3y ydeOHOro 3KCHEpUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEMJI0KEHHOIrO
000py1I0BaHusl, MPOBOJIUTH OMBIT U (DOPMYIHPOBATH BHIBOJBI

10.10

OcymiecTBIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MYECKUX BEJIMYMH; MPU STOM BHIOMPATH
ONTUMAJILHBINA CIIOCOO U3MEPEHUS U MCIOIb30BaTh U3BECTHBIE METO/IbI OIIEHKH MOTPEIIHOCTEH
W3MEpPECHUN

10.11

UccnenoBath 3aBUCUMOCTH MEXAY (DU3UYECKUMU BEIMYMHAMHU C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUI; MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YyJbTAThl MOTYYECHHOM
3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BHJE TaOMUI U TpadUKOB, JeNaTh BBIBOABI IO
pe3yJibTaTaM UCCIIECIOBAHUS

10.12

Cobmronath npaBuiia 6€30MacHOTO TPy/ia P MPOBEJACHUHU MCCIICIOBAHUN B paMKax y4eOHOTro
AKCIIEPUMEHTa, Y4eOHO-HCCIIEA0BATEIbCKOM U TPOCKTHON NEATEIHLHOCTH C HCIOJIb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBaAHUS

10.13

Pemate pacueTHble 3a1auu C SBHO 3aJJaHHON (PU3NYECKOM MOJIEIbI0, UCHOJb3Ys (hU3UUECKUE
3aKOHBI U MPUHLMUIIBI; HA OCHOBE aHaJIM3a YCIOBHUS 33Jaud BbIOMPATh (PU3HUECKYIO MOJIEb,
BBIIEIIATh (PU3MUECKHE BEJIMYMHBI U (POPMYJIbl, HEOOXOAMMBIE Ul €€ PELIeHMs], NPOBOJIUTh




PaCUCThl 1 OUCHUBATL PCAJIbHOCTD ITOJIYYCHHOT'O 3HAUYCHHUA (1)I/IBI/I‘IGCKOI‘/’I BCJINYHNHEBI

10.14

Pemarpe KkadyecTBEHHBIC 3agaq4u: BBICTPAUBATDb JIOTUYCCKU HCIIPOTUBOPCUYHUBYIO IICIIOYKY
paCCY)KI[CHHﬁ C OHOpOﬁ Ha N3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)H31/III€CKI/IG SABJICHUA

10.15

Hcnonp30BaTh Npu pelIeHUH Y4eOHBIX 3a7ad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTUHU
JUIA TIOWCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAllMM M TPEJICTaBICHHUS Y4YEeOHOW M Hay4dHO-
NOMyJISIpHOM ~ MHGOpMAaIMU, TONYYEHHOM W3 Pa3MYHBIX HCTOYHUKOB;, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

10.16

[IpuBOANTHL IPUMEPHI BKJIaa POCCUNUCKUX U 3apyO€KHBIX YUYEHBIX-(PU3UKOB B pa3BUTUE HAYKH,
00BSCHEHHE MPOIIECCOB OKPYKAKOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Hcnomnb3oBathb TCOPCTUUCCKHUC 3HAHUA II0 (1)H31/IK€ B HOBCG,Z[HCBHOﬁ KHU3HH TJIA obOecreueHus
Oe301mmacHOCTH IIpu 06paIHeHI/II/I C HpI/I60paMI/I U TCXHUYCCKHNMU YCTPOﬁCTBaMH, IJIA COXPaHCHUA
300POBbA U CO6JIIO,ZI€HI/I5[ HOPM 5KOJIOTHYCCKOI'O ITOBCIACHU: B oxpymaromeﬁ cpeac

10.18

PaGoTaTh B rpyIine ¢ BBIMOJHEHUEM PA3IMYHBIX COIUATBHBIX POJIEH, MJIAHUPOBATH PabOTy
TPYIIbl, palMOHAILHO paclpeieisaTh O0sS3aHHOCTH U IUIAHUPOBAaTh JEATEIBHOCTh B
HECTAHJAPTHBIX CUTYAIUSAX, aJICKBAaTHO OLICHUBATH BKJIAJ KaXXJOTO M3 YYACTHUKOB TPYIIIbI B
pelieHne paccMaTpruBaeMon MPOOIEMbI

[IpoBepsiembie TpeOOBAHMS K pe3yJibTaTaM OCBOEHUSI OCHOBHOU
oOpazoBaTenbHOM TporpaMmsbl (12 kacc)

Konx
MIPOBEPSIEMOTO
pesyibTara

[IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOW 00pa30BaTEIbHON TPOrPaMMBbI
cpeaHero oo1ero oopa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha MpHUMEpax pojib U MECTO (PU3UKU B (HOPMHPOBAHHH COBPEMEHHOMU
HAay4YHOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKU U TEXHOJIOI'MH, B IIPAKTUYECKOU
JEeSITEIbHOCTH JIFOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DU3MYECKON KapTHHBI MUpPa

11.2

VYuuThiBaTh T'paHULIBl  MPUMEHEHUS M3YYCHHBIX (DU3MUYECKUX MOJENCH: TOYEHHbIN
ANEKTPUUECKUIN 3apsiji, sJepHas MOJENb aToMa, HYKJIOHHas MOJENb aTOMHOTO sjpa Mpu
peneHn GU3NYECcKuX 3aa4y

11.3

Pacnio3naBate ¢usnyeckue siBiaeHHS (IPOIECChl) M OOBACHATh MX HAa OCHOBE 3aKOHOB




AJIEKTPOMHAMUKH U KBAaHTOBOH (DM3HUKH: dJIEKTPHUECKAst POBOJUMOCTD, TETNIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aWMOJCHCTBHE MAarHWTOB, 3JIEKTPOMAarHUTHAS
WHAYKIWSA, JCWCTBUE MAarHUTHOTO TOJII Ha TMPOBOAHWK C TOKOM U JIBIKYITUHCS 3apsil,
AJIGKTPOMArHUTHBIC KOJeOaHWs W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHHE CBETA,
OTpakeHHe, TpelloMIIieHrne, HHTephepeHrs, TudpaKius U TMOJIIpU3aIMs CBETa, TUCIEPCUS
cBeta, GoroanekTpudeckuii 3ddext (bhoTodddeKT), cBEeTOBOE HaBleHHE, BO3ZHHMKHOBEHHUE
JUHEHYATOTO CIIEKTPa aTOMa BOAOPO/1a, ECTECTBEHHAS U NCKYCCTBEHHAS PaTHOAKTUBHOCTD

11.4

OnuchiBaTh M3yYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHUTHbBIC, ONTUYECKHUE,
AIEKTPUUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPE/l) U DJICKTPOMArHUTHBIC SIBIICHUS (ITPOLIECCHI),
UCTIONB3YS (PU3MYECKHUE BEJIMYUHBL: JJICKTPUUECKUN 3apsiji, CUJa TOKa, JJIEKTPUYECKOE
HaMpspKEHUE, DJIEKTPUUECKOE COMPOTUBIIEHUE, pa3HOCTh noTeHiuanoB, JJIC, pabora Toka,
WHJYKIMST MarHuTHOTO moJisi, cuia Ammepa, cuia JIopeHna, MHIYKTUBHOCTH KATYIIKH,
DHEPIrusl DJIGKTPUYECKOTO W MArHUTHOTO TIOJICH, TIEepHOJ M dYacToTa KojeOaHul B
KoJie0aTeIbHOM KOHTYpPE, 3aps/l M CHUJla TOKa B MPOIECCEe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KoJieOaHui, (POKYCHOE PACCTOSHHUE W OINTHYECKas CHuja JIMH3BI, NMPU OMHCAHWU TPABUIBLHO
TpakTOBaTh (DU3NYECKUH CMBICT HCIIOIB3YEMBIX BEIWYMH, UX OO0O03HAYEHUS W CIUHUIIBI;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOININE TaHHYIO (DM3UUYECKYIO BEIMUMHY C APYTUMHU BEITMYHMHAMU

11.5

OnuckIBaTh U3yYEHHBIE KBAHTOBBIC SIBJIICHUSI M MTPOLIECCHI, UCTIONB3Ys (PU3NYECKUE BEITUYUHBIL:
CKOpPOCTbh JJIEKTPOMArHMWTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPTUS U HMITYJIbC
(doTOHa, TepHo] MOJypaclaja, dHEPrusl CBS3M ATOMHBIX SAEP; MPU OMHMCAHUM MPABUIIBHO
TPaKTOBaTh (PU3MYECKUN CMBICH MCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS U EIUHUIBI,
yKa3blBaThb (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYyTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HaUYeHUE (PU3NUECKOI BEJTMUMHbI

11.6

AHanu3upoBaTh (U3UYECKHUE TPOILECCHl W SBICHUS, HCIONB3Yyd (PU3WYECKHE 3aKOHBI U
OPUHIUIIBL: 3akoH OMa, 3aKOHBI TOCJIENOBATEILHOTO W TapaJUIeIbHOTO COCTUHEHUS
MIPOBOJIHUKOB, 3akOH JIkoyna - JIeHma, 3aKOH DJJIEKTPOMAarHUTHOM HWHAYKUHH, 3aKOH
MPSIMOJIMHEMHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHEe OWHITeHHA s GoTodDdeKrTa, 3aKOH COXpaHEHUS HSHEPTHH, 3aKOH
COXpaHEHUSI HWMITYJIbCA, 3aKOH COXPAHCHHs DJEKTPUYCCKOTO 3apsja, 3aKOH COXPaHCHHS




MacCOBOTO 4YHCIIa, IMOCTYJaThl bopa, 3ak0OH paJoaKTUBHOTO paclaja; MpU 3TOM pa3iuvaTrh
CJIOBECHYIO (hOpPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKCHHE M yCIOBHUS (TPaHUIBI,
00J1acTH) MPUMEHUMOCTHU

11.7

Onpenenars HalpaBjIeHUE BEKTOPA UHIYKIUA MAarHUTHOTO TOJIS MPOBOJAHUKA C TOKOM, CHJIbI
Awmrniepa u cuibl JlopeHna

11.8

CTpouTh M ONKUCHIBATh U300pAKEHHE, CO3JaBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH301

11.9

BBIOMHATE 3KCHEPUMEHTHl MO HCCIEIOBAaHUIO (U3MYECKUX SIBICHUH M TPOILECCOB C
WCIIOJIb30BaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHUU; MPH 3TOM (HOPMYIHUPOBATH MPOOIEMy
(3amavuy) W ruUnotre3y ydeOHOTrO 3KCIEPUMEHTAa, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000py10BaHusl, IPOBOJIUTH OMBIT U (HOPMYIHPOBATH BHIBOBI

11.10

Ocy1iiecTBIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BEJIMYMH; IIPU STOM BBIOUPATh
ONTUMAJIBHBIN CITIOCOO U3MEPEHHUS U UCTIONH30BATh U3BECTHBIE METO/IbI OIEHKH MOTPEIIHOCTEN
U3MEpEeHUH

11.11

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C HMCIOJB30BAHMEM MPSIMBIX HU3MEPEHUMU;
MpU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHPOBATh PE3yJIbTATHI MOJIYYEHHOU 3aBUCUMOCTHU
(u3MUeCKMX BEJIMYMH B BUAE TaOMUI W TpaduKOB, AeNaTh BBIBOJALI MO pe3yibTaTam
UCCJICTOBAHMUS

11.12

CobmonaTh paBmuiia 6€30MaCHOTO TPyAa MPU MPOBEJICHUH HCCIIE0BaHNN B paMKax y4eOHOTO
HKCIIEPUMEHTa, Y4eOHO-MCCIEA0BATEIBCKON U MPOEKTHOW ACSITENFHOCTA C HMCIIOIb30BAHHEM
MU3MEPUTEITBHBIX YCTPONCTB U 1a00pPaTOPHOTrO 000PYAOBAHUS

11.13

Pemate pacdeTHble 3a7ja4M C SIBHO 3aJaHHOM (PU3NYECKON MOJEIBIO, UCTIONB3YS (HU3UUECKUE
3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4d BbIOMpATh (QU3HUECKYIO MOJCIb,
BBIJICISITh (PU3UYECKUE BEIUYUHBI U (HOPMYJIbI, HEOOXOAMMBIC JJII €€ PEIICHUS, TPOBOIUTH
pacyeThl U OIICHUBATh PEATbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3NUECKON BETUIMHBI

11.14

PemaTe kadeCTBEHHBIE 3aJayu: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO IECTIOUKY
paccyXJaeHUN ¢ ONOPO Ha U3yYEHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH U (DU3NYECKUE SIBIICHUS

11.15

Hcnonb3oBaTh IpH pelieHUH Y4eOHbIX 3a7ady COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUU
JUISL TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMU M MPEJACTaBICHUS y4yeOHOM M Hay4yHO-
nomyJsipHOl  mHGOpMaIMu, TOJYYEHHOM M3 Pa3IMYHbIX HMCTOYHUKOB; KPUTHYECKU




aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMAIIUIO

11.16 OOBSICHATh TPUHIMITBI JICUCTBUS MAaIWH, NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3andaTh
yCIJIOBUS UX 0€30I1aCHOTO MCMOJIb30BAHMS B TOBCEAHEBHOM KU3HU

11.17 [IpuBoUTh MpUMEpPHI BKJIaJa POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOMIET0 MUPA, B PA3BUTHC TEXHUKU U TEXHOJOTUN

11.18 Hcrnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM KU3HU Il 00eCTIeueHuUs

0e30MacHOCTH TpU OOpaleHUH C MpUOOpaMM W TEXHUYECKUMHU YCTPONCTBAMH, Jis
COXPAaHEHHUs 3/I0POBbS M COOJIIOJIEHUS HOPM SKOJOTHYECKOrO TMOBEACHHUA B OKpYKaroIien

cpene

11.19 PaGoTaTth B rpyIie ¢ BBIIIOJIHEHHEM PA3IMYHBIX COIHUAIBHBIX POJIEH, MJIAaHUPOBATH PaboOTy
TPYIIbI, PalMOHATBHO paCTpENessiTh OOS3aHHOCTH U IUIAHUPOBATH JIEATEIBHOCTH B
HECTaHJAPTHBIX CUTYaIUsX, aICKBATHO OLIEHUBATh BKJIAJ KaXJIOTO0 M3 YYACTHUKOB I'PYIIIHI B
penieHne paccMaTpruBaeMon MPOOJIEMBI

Taomuna 14.4

[Iposepsiembie Ha EI'D no ¢usuke TpeboBaHus
K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl
cpeaHero ooiiero oopa3oBaHus

Kon [TpoBepsiembie TpeOOBAHMS K IPEIMETHBIM PE3YJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON
MIPOBEPSEMOTO MIPOTPaMMBbI CpeTHET0 00IIero o0pa3oBaHus
TpeOOBaAHUSI
1 CdopMupoBaHHOCTH YMEHUN pacIio3HaBaTh (PU3MYECKUE SIBICHUS (ITPOIIECCHI) U OOBSICHSITh UX
HA OCHOBE M3YUYEHHBIX 3aKOHOB
2 Bnanenue OCHOBOITOJIArar0 MU buzndecKuMu MOHSATUSIMU u BEJIMYMHAMU,
XapaKTePU3YIOMIMMH (PU3UUECKHE MPOLIECCHI




ChopMupoBaHHOCTh yMEHUN NPUMEHSTh 3aKOHBI KJIACCUYECKOW MEXaHWKH, MOJEKYISPHOU
(GUBUKY U TEPMOJUHAMUKH, JJIEKTPOAUHAMUKH, KBAHTOBOM (PU3UKM ISl aHAIN3a U OOBSCHEHUS
SBJICHMM MHUKpOMHUpPA, MakKpoMuUpa W MeraMmmpa, paszinyaTh YCJIOBHs (TpaHHUIbl, 00JIACTH)
MPUMEHUMOCTH (PU3WYECKUX 3aKOHOB, MOHMMAaTh BceoOlIUi Xapaktep (¢GyHIaMEHTAIbHbBIX
3aKOHOB M OTPAaHUYEHHOCTHh HCIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAJIU3UPOBATh (U3MUECKHE
MPOLIECCHI, HCTOJB3Ysl OCHOBHBIE MOJIOXKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTh YMEHHSI Pa3IMYaTh YCIOBUS MPUMEHUMOCTH MOJCIEH (U3HUECKUX Tel U
MIPOIIECCOB (SIBJICHUIN)

CdopMUpOBaHHOCTh YMEHUS PEIIaTh PACUETHHIC 3a/1a4M C SIBHO 3aJIaHHOW U HESIBHO 3aJIaHHOU
(Gu3MYECKO MOJENbI0: HAa OCHOBAaHUM aHalu3a YCJIOBHUS BBIOMpaTh (DU3UUYECKUE MOJEINH,
OTBEUalol[e TpPeOOBaHUSAM 3a7aud, NPUMEHATH (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYJIaThl (PU3UYECKUX TEOPUM TMPHU HCIONb30BAHUM MAaTEMaTHYECKUX METOJIOB PELICHHUS
3a/1a4, POBOJANUTH PacyeThl HA OCHOBAaHUU MMEIOUIMXCS JAHHBIX, AHAIU3UPOBATH PE3YJILTATHI U
KOPPEKTUPOBATh METOJbI PELIEHUS C YYETOM IMOITYYEHHBIX PE3YJIBTATOB

Pemarp kadecTBeHHblE 3a/ayd, TpeOyrollue MNPUMEHEHHUs] 3HAHUM W3 Pas3HbIX pPa3/ielioB
HIKOJILHOTO Kypca (U3MKHM, a TakkKe UHTerpalMd 3HAaHUN U3 JPYyruxX MpeaIMETOB
€CTECTBEHHOHAYYHOT'O IIMKJIA: BBICTPAWBATh JIOTHUECKYIO LIEMOYKY PACCyKIEHUN C ONMOpPON Ha
M3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU M (PU3UYECKUE SIBJICHUS

Bnanenue OCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHUSA, UCIIONb3YEMBIMU B (PU3UKE: MPOBOAUTH
npsiIMble M KOCBEHHBIE HM3MEpEeHHUs (U3MYECKUX BEJIMYMH, BbIOMpas ONTUMAJbHBIM Crmocod
MU3MEPEHUS M MCIOJIb3YSl M3BECTHBIE METOJBI OLEHKH IMOIPEIIHOCTEN WU3MEPEHHH, MPOBOJIUTH
UCCIIEIOBaHUE 3aBUCUMOCTEN (PM3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM MPSMBIX H3MEPEHUH,
OOBSICHATH MOJYYEHHbIE PE3YJIbTAThl, UCIONb3Yysd (PU3NUECKHE TEOPUU, 3aKOHBI U MOHSTHSI, U
JieNaTh BBIBOJIBI, COOMIOATh MpaBuiia 0e30MacHOro TpyJa MpU MPOBEACHUM HCCIIEIOBAaHUI B
pamMKax  y4eOHOro OJKCIEpUMEHTa U  Yy4eOHO-HCCIEAOBATEIbCKOM  NEATENbHOCTH €
HCIIOJIb30BaHUEM IIU(PPOBBIX U3MEPUTENIbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 0O0PYIOBAHMSI

ChopMUpOBaHHOCT, yYMEHHUM aHAJIM3UPOBATh W OIEHUBATh IIOCJICACTBUS OBITOBOW W
MIPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa, CBS3aHHONW ¢ (U3MYECKUMH IPOIECCaMH, C
MO3UIINHN YKOJIOTUYECKOU 0e30IMacCHOCTH; MPEICTABIEHUIN 0 PALMOHAIIBHOM




IMPpUPOAOIIOJIb30BAHNN, a@ TAKIKC PA3YMHOM HCIIOJIb30BAHUU I[OCTI/I}KGHI/Iﬁ HaYKHN U TEXHOJIOT UM
JJIA ,H&HBHCﬁHIGFO Pa3BUTHUA YCTTOBCYCCKOT'O O6HI€CTBa

9 OBnazeHNe pa3IUYHBIMU crioco0amMu paboThl ¢ uHGOpMaIell (GU3NUECKOro COIEPKaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(POPMALIMOHHBIX  TEXHOJOTUM; pa3BUTHE YMEHH
KPUTHUYECKOTO aHaJIN3a U OLICHKU JOCTOBEPHOCTH MOJTy4aeMoil nHGOpMaIiK

10 ChopMupoBaHHOCTh yMEHUH NPUMEHSITH OCHOBOTIOJATAIONINE ACTPOHOMHYECKHE TTOHSATHS,
TEOPUHM W 3aKOHBI IS aHaln3a U OOBICHEHHS (PU3MUECKHX IPOIECCOB, MPOWCXOASAIIMX Ha
3B€3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEKTaJaKTHUYECKON cpelie; IBIKEHUS HEOECHBIX Te,
ABOJIIOIINH 3Be31 U Becenennon

Tabmuua 14.5

[lepeuensb 3meMeHTOB coziepkaHus, mpoBepsieMbix Ha EI'D no gusuke

Kon Kon [IpoBepsieMblid DIEMEHT COJEPKAHUSA
pasjela/TeMbl | 2JIeMEHTa
1 MEXAHUWKA
1.1 KUHEMATUKA
1.1.1 |Mexannueckoe aBrkeHHE. OTHOCHUTEIBHOCTh MEXaHHMYECKOro ABMKeHHsA. CHcTema
oTcyeTa
1.1.2 |MarepuajibHas TOUKA. Z 4 Tpacktopia

Ee pagnyc-Bekrop:

TpaeKTopusl,
HEpPEMEILCHUE:




Aerr)—Hz) —5r—
]

yTb.

CrnosxeHue nepeMeIeHum:
1.1.3 |CkopocTb MaTepUaIbHONU TOUKH:

= i-q g

3 ]
%:% = =y u=z
o , AHAJIOTHYHO Y =), U=z
r Ir r

CrnoxxeHue CKopocTen: &>+

Boruncnenue mnepemenieHuss M MyTH MaTepUalbHOM TOYKUM MpPU MPSIMOJIMHEHHOM

JABUKEHHUH BJIOJIb OCH X MO IpauKy 3aBUCHUMOCTH v, (1)
e B ad

Y cKOpeHNe MaTepruaIbHOM TOYKU:

a=—23 =,

/ [ &
SN , QHAJIOTUYHO a y), , a=uv),

1.1.5 |PaBHOMepHOE NPSMOJIMHEHHOE JBUKEHUE:

D=5

[ F—grant
1.1.6 |PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:

Xt =g+

2
=2z

q=




e

S:q—_H“% 2
HpI/I JIBUXKXCHHUU B OJHOM HaHpaBHCHI/II/I HYTL 2

1.1.7

CBoOomHOoe  majeHue. Y CKOpeHue
CBOOOJHOTO MajieHus. J{BuxeHue Tena,
OpolIeHHOTO  MMOj ~ yIjioM ¢ K
TOPU30HTY:

=5 =5 i amw

gz - g’ Yo Qo
=2 =2

2 bf —g 2% ex 0"
7 =X P At

=y

i
8 =g—wH

1.1.8

KpuBonunenHnoe npuxenue. J[BUkeHnE MAaTEPUAIIBHON TOUKH 10 OKPY>KHOCTH.
VrioBas ¥ IMHEWHAsT CKOPOCTh TOYKU: LOR | TIpu paBHOMEPHOM JBMKEHHH TOYKH

10 OKpY)KHOCTH [

qc:é =R

LleHTpOCTPEMUTENBHOE YCKOPEHUE TOYKH: R . IlonmHoe yckopenue
MAaTEPUAIBLHON TOUKHU

1.1.9

Teepnoe teno. [locTtynarenbHOe ¥ BpalarebHOE JBHXKEHUE TBEPAOTO TeJa

1.2

TTIMHAMUKA

121

Nuepuuanbaeie  cucrembl  orcuera. [lepseii  3akoH  Herorona.  IlpuHiun
OTHOCUTENILHOCTH ["anuies

1.2.2

m
p=—
Macca tena. IltoTHOCTB BemiecTBa:




1.2.3

h oy B oy oy
Cuna. TIpUHINII CYTIEPIIO3UIIUHN CUJT: ~frmmins =21 165~ =

1.24

Bropoii 3akoH HeroToHa: 1u1st matepuansHoi Touku B UCO

r r r

1.2.5

Tperun 3aKOH Hrrotona TS
r T
MaTepUaNIbHBIX TOUCK: {6 =%

e
'F;Z FZI

1.2.6

3aKoH BCCMHUPHOTO TATOTCHUA: CHIJIBI IIPUTSKCHHA MCXKAY TOYCHHBIMU MaCCaMH

=G
paBHBI R

Cuia TsKecTH. HCHTp TSHKECTH TeJIa. 3aBUCHUMOCTE CHIIBI TSDKECTH OT BBHICOTHI h Hal

ITOBCPXHOCTHBIO IINIAHCTBI panyCOM Ro:

g O
(R+A

1.2.7

Cuna ynpyrocti. 3akoH ['yka: Fy = -Kx

1.2.8

Cuina tpenns. Cyxoe TpeHHE.

Cuia Tpenust ckonbkenus: fo=HY

Cuna TpeHus OKOsI: BN

Koadduruent tpenus

1.2.9

P=—=
JlaBnenue: S

1.3

CTATUKA

1.3.1

MOMEHT CHJIBI OTHOCHUTEIBHO OCH
BpAILCHUS:

‘M:H , tne | - mmeuo cwibr
OTHOCHTENILHO OCH, IIPOXOIAIIEN Yepes
Touky O MepreHanKyIIPHO PUCYHKY

Rl




1.3.2

T T
L _raairags b

LenTp Macc Tena. L{eHTp Macc CHCTEMBl MaTepUATBHBIX TOUEK: 7%##2zi= B
r
OJTHOPOZIHOM IIOJIE€ TSKECTHU (o) LICHTP Macc Tejla COBIAJAacT C €ro LEHTPOM
TSOKECTH
1.3.3 {M+A4—|—.-.=O
r T
Ycnosus paBHoBecus TBepaoro tena B MCO: Fh+.=0
1.3.4 |3akon [Tackans
1.35 JlaBieHue B XKUAKOCTH, ToKosmeiics B UCO: Vei 78~ 4
1.3.6 ¥
3akoH ApxuMesa: ‘e Hmam |
ecy Teso U KUAKOCTh MOKOSATCS B ICO, TO Fapx = PYViureen
YcioBre TuTaBaHust TE
1.4 3AKOHbI COXPAHEHN S B MEXAHUKE
141 |Mmnynsc MaTepuanbHOM TOUKHU: P>
14.2 Nmnynbee cucTeMsl Telt: P
1.4.3 |3aKkoH U3MEHEHUS U COXpPaHEHUSI UMITYJIbCA:
B 1CO ;
h_ay ey b oy
B UCO PRt ooy At >
PeakTuBHOE nBHKEHIE
1.4.4 |PaboTa CUIIBI HA MAJIOM NEpEMENICHUM: F
Ar X
1.45

MOIIHOCTh CHUIIBI: —
ecnm 3a Bpems U paboTa CHITBI G F

U3MeHseTCs Ha M , TO MOIITHOCTH CHJIbI n
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1.4.6 no p
BT
Kunetnueckast SHEpTusi MAaTEPUATLHOMN TOYKH: 2 2n
3aKOH W3MEHEHHS KHHETUYECKOM SHEPTruu CHCTEMBl MAaTepUANbHBIX TOYEK: B
UCO A==
1.4.7 |lloreHumanbHas SHEPIHUS:
JUTS TIOTEHIMATBHBIX CUJI — T = Cba. .
[ToTeHunanbHast SHEPTUS MaTEPUAIBHOM TOUKU B OJHOPOAHOM IOJ€ TSKECTU: Epgrenn
= mgh.
[ToTeHnuanapHas SHEPTUs ynpyro n1eGopMUpPOBAHHOTO Tea:
P
oan
1.4.8 |3akoH WU3MEHEHUS U COXpPAHEHUS] MEXaHMYECKOW YHEPTHH:
EMeX = EKI/IH + EHOTGHL[I
B MCO M= o,
B UCO =0 , CCJIN ABceXHeHOTeHu. e =0
15 MEXAHUWYECKHWE KOJIEBAHUS 1 BOJIHBI
1.5.1 |T'apmonunueckue KoneOaHUsd MAaTepUaIbHOM TOYKU. AMIUIMTYJa U (aza KojeOaHuM.

KunemaTtnueckoe OnmucaHue:

:@‘;ﬂ(ﬁ(@’

)=y

-@ E éé % i = , TAE X - CMCIICHUEC U3 IIOJIOXKCHUS PABHOBCCH.

JlnHamMuyeckoe onucaHue:
may = -kx, rie %3 . D10 3nauwr, uto Fy = -kx.

DHepreTuueckoe onucaHue (3aKOH COXpaHEHUs MEXaHUYECKON SHEPTun):




Ll i 2
2 =2 =2 =2

CBs3b AMIIINTY AbL KoJIeOaHuit CMEIICHUA MaTepHaHBHOﬁ TOYKH C aMIUIMTyAaMHn
KOJIEOaHUI1 €€ CKOPOCTH U YCKOPEHUS:

—d4
Q=

1.5.2 o2l
Ilepuon u yactora konebanmii: @ Vv
/
I'=2n \F
ITeprom MabIX CBOOOTHBIX KOJICOAHMIT MATEMAaTHIECKOTO MasTHUKA: g
m
T :Zn\P
[lepuona cBOOOIHBIX KOJIEOAHUM MPYKMHHOTO MasiTHUKA: k
1.5.3 |Benyxnennsie konebanus. Pesonanc. Pesonancuas kpusas
1.5.4 |Ilonepeunbie U MpoOOIbHBIE BOJHBL. CKOPOCTh PacHpOCTpaHEHUS! U JJIMHA BOJHBI:
A=ur=2
V L]
WNurtepdepennus u audpaxiys BOITH
1.5.5 |3Byk. CkopocTh 3ByKa
2 MOJIEKVYJISIPHASI ®U3UKA. TEPMOJIMHAMUWKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
2.1.1 |Mopnenu CTpoeHHs Ta30B, XUAKOCTEH W TBepAbIX Tel. [lycTh TepMmoamHammuueckas
cuctema (Teno) coctouT u3 N oIMHAKOBBIX MoOJIeKyJ. Torjga KOJIM4ecTBO BEIIECTBA
N m
V==—=—
Ny mo|
rae Na - uncino ABorajipo, M - Mmacca CUCTEMBI (Tena),! - MOJISIpHasi Macca BElEeCTBa
2.1.2 |TemnoBoe ABMKEHUE aTOMOB U MOJIEKYJI BEII[ECTBA
2.1.3 |BzaumojelicTBHE 4aCTHII BELIECTBA
2.1.4 | Inddys3us. BpoyHOBCKOE NBMKEHHE
2.1.5 |Mogens uneanssoro raza 8 MKT




2.1.6

CBsi3b MEXIy HaBJICHUEM M CpeAHEHl KUHETHYECKON SHEprueu MmocTynaTeabHOTO
TEIJIOBOTO JIBYKEHMSI MOJIEKYJT UJ1ealbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):

1 — Z2(ra)=2— v
ESEEICGCIESS N =y
-/ , rme Mg - Macca OIHOM MOJIEKYIIBI, V -

KOHIOCHTPAIUA MOJICKYJI

2.1.7 |Ab6comotHas Temnepatypa: T =t°+ 273 K
2.1.8 |Cs3p TeMIlepaTypbl Ta3a CO CpeaHEll KWHETHYEeCKOW IHEpPrHeil MOCTYMaTeIbHOTO
TEIJIOBOTO JIBHXKEHHSI €r0 MOJIEKYJI:
n@% 3
R e A
Wl 2N
2.1.9 |VYpasuenue p = nkT
2.1.10 |Mogens naearbHOTO ra3a B TEPMOIMHAMHUKE:
YpaBuenue Meneneena - Knanelipona (nmprumeHrnMbie HOPMBI 3aMKUCH):
pRT
Pz g - =N - =27
L , H
BrlpaxkeHne s BHYTPEHHEW DHEPIUM  OJHOATOMHOIO  HMJACAIBHOTO  rasa
(mpumeHnMbIe (POPMBI 3aTTUCH):
2.1.11 |3axon [lanpTOHA 1151 TaBJICHUSI CMECH PA3PEKEHHBIX Ta30B:
p=p1+p2+..
2.1.12 |U3ompouecchl B pa3peKeHHOM ra3e ¢ MOCTOSHHbIM 4yucioM Mojekyn N (c

ITOCTOAAHHBIM KOJIMYECTBOM BEIICCTBA ' ):

u3orepma (T = const): pV = const,

b =const
nzoxopa (V = const): T :




V_
uzobapa (p = const): T

['padmyeckoe nmpeacraBiaeHue uzomnpoueccos Ha pV-, pT- u VT-nmuarpammax.

OOBEIMHEHHBIN Ta30BbIi 3aKO0H:

m/:oorst
T

JJISL TOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA !

2.1.13 |HacepliieHHbIE M HEHachIllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JaBJICHUs HACBIIIEHHOTO IMapa OT TeMIIepaTypbl, MX HE3aBHCHUMOCTh OT 00beMa
HaCBIIIEHHOI'O Napa

2.1.14 |BnaxHOCTH BO3AyXa.

22T Rl T
OTHOCHTETbHAS BAAKHOCTh:  Lemmged 4 Frenued 4

2.1.15 |/3MeHeHHe arperaTHbIX COCTOSIHUU BEIIECTBA: UCIIAPEHHE W KOHACHCAIWS, KUIICHUE
KHUJIKOCTH

2.1.16 |V3MeHeHuHe arperaTHbIX COCTOSTHUI BEIIEeCTBA: TUIABJIEHUE M KPUCTAIUTHU3ALNS

2.1.17 |IIpeoGpa3oBanue sHEpPruu B Pa3oBbIX Mepexoax

2.2 TEPMOJAMHAMUKA

2.2.1 |TemnoBoe paBHOBECUE U TEMIIEpATypa

2.2.2 |BHyTpeHHss sHeprus

2.2.3 |Temmonepenaya Kak croco0 HW3MEHEHHUS BHYTPEHHEH SHEpruum 0e3 COBepIIeHUs
paboTel. KOoHBEKIINS, TETIIONPOBOIHOCTD, U3TyUEHNE

2.2.4 | Konu4ecTBO TEIJIOTHI.

VY nenpHas TEMIOEMKOCTh BelecTBa ¢; (BN’
2.2.5 |YnenbHas temnoTa mapooOpaszoBanus L: Q = Lm.
VneapHasg TEILUIOTA IUIABJIEHUS | | On
Y aenpHas TemioTa cropanus Tormaa : Q = gm
2.2.6 |Dnemenrapnas pabota B TepmoauHamuke: ~472¥"  Bpruucnenwe pabGoTel 110




rpaduKy npoiecca Ha pV-nauarpaMmme

2.2.7 |TlepBbIit 3aKOH TEPMOIMHAMUKH:
Anuabara:
DD
2.2.8 |Bropoii 3akon TepMonuHaMuku. HeoOpaTtumele nmporiecchl
2.2.9 |llpunnumne! aevictBus TernoBbix MammH. KIT/:
L2 L <L
2.2.10 |Maxkcumansroe 3Hauenue KI1JI. [ukn Kapho:
A L
rempL), — = 3
A A
2.2.11 |Vpaeaenue TemioBoro d6amanca: Q1+ Q2+ Qs+ ... =0
8 DJIEKTPOJIMHAMUKA
3.1 DJIEKTPUYECKOE T1OJIE
3.1.1 |Dnektpuzamusi Tel U €€ MPOSBICHUS. DJEKTpUUECKUil 3apsna. J[Ba Buma 3apsijaa.
DneMEeHTapHBIN AJICKTPUIECKUH 3apsi]l. 3aKOH COXPAHEHHUSI DJIEKTPUIECKOTO 3apsiaa
3.1.2 |BzaumopeticTBue 3apsnoB. Todyeunsie 3apsaanl. 3akoH KyioHa:
B OJIHOPOJTHOM BEHIECTBE C AMDIIEKTPUUECKON MPOHUIIAEMOCTHIO !
a1 |ana
=z w5 7
3.1.3 |Dnekrpuyeckoe nosie. Ero geiicTBue Ha 3JIEKTpUYECKHE 3apsiibl
3.14 r
r__F
HanpskeHHOCTD SJIEKTPUYECKOTO TIOJIST:  Fiposuni
E =k%
ITose ToueuHoro 3apsna: ro,

r
OJTHOPOJHOE MOJIC: /==t




KapTI/IHI)I JIMHUU HAIIPSPKCHHOCTH 3TUX oJeu

3.15

HOTGHHH&HBHOCTB QJICKTPOCTATUICCKOTO ITOJIA.

Paznocth IIOTCHIIMAJIOB U HAIIPAKCHUC!

HOTeHHI/IaJ'IBHaH OHCPIuA 3apsAaaa B 9JICKTPOCTATHYCCKOM I10OJIC!

Weqp

A=AV

¢=—
[ToTeHman 37eKTpOCTATHYECKOro mojsi: ¢

CBs3p HANPSDKEHHOCTH IO M PA3HOCTH TOTCHIMAIOB I OJHOPOJIHOTO
anekrpocrarnyeckoro moyst: U = Ed

3.1.6

[TpyHIMT Cynepno3uny SJIEKTPUUECKUX MOJICH:

I T I

3.1.7

[IpoBOOHUKHN B 3JIEKTPOCTATHYECKOM IOJIE. Y CIOBUE PABHOBECHUS 3apsiIOB: BHYTPHU

nposoguuka £=0 | BHYTpM u Ha MOBEpXHOCTH MPOBOTHUKA (P-awst

3.1.8

I[I/IG)J'ICKTpI/IKI/I B OJICKTPOCTATHYCCKOM IIOJIC. I[I/IBJIGKTpI/IquKaH MMpOHNLIACMOCTDb
BeUIeCTBA ¢

3.1.9

q
-+
Konaencatop. DIeKTpoeMKOCTh KoHAeHcaTopa: U

. S
C—dqﬁ;

3J’I€KTpO€MKOCTB IVIOCKOT'O KOHACHCATOpA:

3.1.10

HapannenLHoe COCANMHCHUC KOHACHCATOPOB!

q=Qq:tQx+ ..., U =U,=.., Cnapann =C1+Cor+ ...

HOCJ’IGI[OB&TGJ'IBHOC COCANHCHUC KOHACHCATOPOB!

U:U1+U2+...,qlqu=...,(l_‘i:n ¢ G




3.1.11 y3ed LG
DHeprus 3apsHKEHHOTO KOHJICHCaTopa: = X
3.2 3AKOHBI I[IOCTOAHHOI'O TOKA
3.2.1 M
Cumatoka: “Mw . [TocrosHHbIHA TOK: | = const
J{ns moctostHHOrO TOKA (] = It
3.2.2 | YcnoBus CylIeCTBOBAaHUS JIEKTPUIECKOTO TOKA.
Hanpsixenune U u DJIC E
3.2.3 v
3akon OMma JUIs y4acTka menu: K
3.2.4 |DneKkTpuYecKoe COMPOTHUBIICHHE. 3aBHCHMOCTH COINPOTHBICHHS OJHOPOIHOTO
R:pi
IIPOBOTHHMKA OT €0 JUTHHBI U CeUeHHs. Y IeIbHOE CONPOTHBIIEHHE BEMECTBA., S
3.25 E=4“‘1"”“’"
Hcrounnku Toka. 9J1C ncTOUHMKA TOKA: q
BHyTpeHHEee CONPOTHRICHNE HCTOYHUKA TOKA
3.26 |3akon Owma i1  TOTHOM  (3aMKHYTOM) E.r
anekTpuueckor menum: E = IR+ Ir, T R
E
oTtkyma Rtr
3.2.7 |IlapamienbHOe COETMHEHHE MPOBOTHUKOB:
1 1 1
—_—
I=li+h+.,Ui=Up=.., B BB
[TocnenoBarensHOE COSIMHEHNE TPOBOTHUKOB:
U=Ui+Us+...,. lh=b=..,Riox=R1+ Ry + ...
3.2.8 |Pab6ota snextpudeckoro Toka: A = UL,

3axon Jxoyns - Jlenna: Q = IRt.
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Ha pe3ucrope R: 15

3.29 P =U

MOIIHOCTB IEKTPUYECKOro ToKa:  “Xlaxe

HR:S% =4
TennoBast MOIIHOCTG, BBIJEsIEMAasi HA PE3UCTOPE: R
MOoOIIHOCTh UCTOYHHUKA TOKA: XK lxe

3.2.10 |CBoOomHbIE HOCHTENTH OJIEKTPUUYECKUX 3apsOB B TMPOBOJHUKAX. MeEXaHU3MBI
MIPOBOAUMOCTH TBEPABIX METAJUIOB, PACTBOPOB M PACIUIABOB JJIEKTPOJIUTOB, Ta30B.
[TomynpoBoaaukHy. [101yIIpOBOTHUKOBBIN A0

3.3 MATHUTHOE ITOJIE

3.3.1 |Mexanuueckoe B3aUMOJCHCTBHE MAarHUTOB. MarHuTHoe moje. BekTtop MarHUTHOU
UHIAYKUMK. [IpyHIUI cynepno3uiiii MarHUTHBIX MOJICH: T2z
JIuHMM MHIYKIUU MAarHUTHOrO mnoJid. KapThHa NTWHUA MHIYKIIMUM MarHUTHOTO TOJIA
0JIOCOBOTO U MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB

3.3.2 |OmeIT Opcrena. MarHuTHOE TOJIe MTPOBOJAHKUKA ¢ TOKOM. KapTuHa IWHUN WHAYKIHA
MarHATHOTO TIOJISI JUIMHHOTO TMPSMOTO IPOBOJAHMKA M 3aMKHYTOI'O KOJBLEBOIO
MIPOBOJIHMKA, KATYIIIKK C TOKOM

3.3.3 |Cuna Amrmepa, ee HampaBJICHUE U BETUYMHA!

LB ,TJie! - YTOJ MEX/Iy HAIpaBIeHUEM IPOBOJHUKA H BEKTOPOM !

3.34 Cuna JlopeHiia, ee HampaBJICHUE W BEJIMYMHA! %:’?Bu , TAe ! - yrojl Mexnay
BeKTOpaMu | ¥/ . JIBIKEHHE 3apsSKEHHOMW 4YacTHIbl B OJHOPOJHOM MArHUTHOM
noJie

34 OJIEKTPOMATHUTHAS UHAYKIIA
3.4.1 |TI0TOK BEKTOpA MATHUTHOMH HHIYKIHH: | a7t /B




AL X W

3.4.2 | SBnenue anexkrpoMarautHol nHayKuuu. IJ1C uHIyKIMu

3.4.3 |3akoH aneKTpoMarHuTHON uHIyKIuu dapanes:
5-2F —b

e s

3.44 |3J1C uHAYKIIUU B IPSIMOM ITPOBOTHUKE \f_f yi

JUTAHOM |, IBMKYIIIEMCSI CO CKOPOCTBIO / \% 7
. .

] ('5 L ) B OJJHOPOJTHOM MarHUTHOM % 7
nose B: @ ) o)
|1$:ﬂm ,TJIe! - YyrojJ MEeKIy BEKTOpOoM B 1 HOpMajbio i K IUIOCKOCTH, B
KOTOPOH JIeKaT BeKTOpBI/[ n' ; €CIH I1B pblB , TO \51;50

3.4.5 |IIpaBuno Jlenna

3.4.6 L:E
WupykrtusHocts: | wmn @ =L1

B2y —2

Camounnykuus. /1C caMOMHIYKIIUK: %O

3.4.7 W - 12
DHeprusi MAarHUTHOTO TTOJIS KaTYIIKU C TOKOM: 2

3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJIHBI

3.5.1 |KonebarenbHblit KOHTYP. CBoboHbBIE é
DJIEKTPOMAarHuTHLIC KoJe0aHUsT B HACAILHOM C L
KoJIeOaTeIbHOM KOHTYpE: | 1




1

w=
dopmyna Tomcona: Tﬁéf(:" orkyna 1 Ni7e

CBs3b AMIUIATYOBI 3apiaaa KOHACHCATOpa C aMHHHTy,HOﬁ CUJIbI TOKaA IIpH CBOGOI[HI)IX

IMHX.

G =

AJIEKTPOMATrHUTHBIX KOJICOAHHSIX B UACAILHOM KOJIe0ATeTbHOM KOHTYPE: ®
3.5.2 |3akoH coxpaHEHUs PHEPTUHU B UCATBHOM KOJIeOATeTbHOM KOHTYpE:
X7 &L
== = = _
3.5.3 | BeiHYXIIeHHBIC AIEKTPOMArHUTHBIEC KoseOaHus. Pezonanc
3.5.4 |Ilepemennsiii Tok. [IponsBoncTBO, Iepenaya u MOTpedICHNE EKTPUIECKON YHEPTHH
3.55 |CgpoiicTBa 5JIEKTPOMAarHUTHBIX BOJH. B3auMmHass opueHTaluss BEKTOpPOB B
HJIEKTPOMArHUTHOW BOJIHE B BaKyyMe: y2V=hs
3.5.6 |IlIxama »MeKTpOMArHUTHBIX BOJH. [I[puMeHEeHHE JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY
3.6 OIITUKA
3.6.1 |[IpsmonuHeHOE pacnpocTpaHEHHWE CBETa B OJHOPOAHOW cpeae. ToueyHbId
uCcTOYHHUK. Jlyd cBera
3.6.2  |3akoHbl oTpakeHus ceera. 0=P ol B
T7777777777
3.6.3 |IlocTpoeHne n300pakeHUM B IJIOCKOM 3epKajie
3.6.4 |3akoHBI NpeIOMIICHUS CBETA.

[Ipenomiienue cpera: raCrrafs

AOCOJIFOTHBIN moKazareib
PeTIOMJICHHS:




L

Lo ==
1

|
v

OTHOCHUTENIBHBIN TOKA3aTeJb MPETOMIICHUS:

XoJ JIydeu B mpu3Me.
CooTHomieHME  YacTOT W COOTHOLICHWE JUIMH  BOJIH TPU  TEPEXOAC
MOHOXPOMATHYECKOTO CBETA Yepe3 IPAaHHUIly pa3iesia JBYX ONTHUYECKUX CPEX:

V=,

3.6.5 |[lonHOE BHyTpEeHHEE OTpaKEHHUE.
[IpenenbHbIi yroJ [IOJIHOTO
BHYTPEHHETO OTPaKEHUS:
. 1 7
Sy ==
" 1
3.6.6 |CoOuparomue u pacceuBaroniue JUH3bl. ToHKas auH3a. DOKYyCHOE pPACCTOSHHUE U
|
D=—
ONTHYECKas CUJIa TOHKOW JuH3bl:
3.6.7 |®opmyrna TOHKOW JTMH3BI: d
111 t
d f F | " F
YBeMueHHE, 1aBaeMOe JIMH3O0ii: p\ h
h
rh U 7
H d
v
1
30— <O
B ciyyae paccenBaromieii JTUH3bI: ’
h
= M
H d
3.6.8 | Xox myua, mpomeAero JUH3y Mo/ MPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTUYECKOM

ocu. [loctpoenne w300pakeHUH TOUKM M OTpE3Ka MNPSIMOM B coOUparomux |
pacCenBaIONIMX JIMH3aX U UX CHCTEMax




3.6.9 |doroanmapar kak ontuueckuii nmpruoop. ['1a3 kak onTuyeckas cucrema
3.6.10 |Hurtepdhepenums cera. KorepeHTHbIe HMCTOYHHMKUA. YCJIOBHS  HAOMIOJEHUS
MaKCUMYMOB M MHUHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CHH(Da3HBIX
KOT'€PEHTHBIX HCTOYHUKOB:
A:2m&
MaKCHMYyMEI - 2 m=0,+/-1,+4/-2,+/-3, ..,
A{om) >
MUHHMYMBI - 2 m=0,+/-1,+/-2,+/-3, ..
3.6.11 |Iudpakmus cseta. JudpakimoHHAs pemieTKa. YCIOBHE HAOMIOACHUS TJIaBHBIX
MaKCUMyMOB TIpH HOPMaJbHOM TMaJCHUHM MOHOXPOMATHYECKOTO CBETa C JIHHOU
BOJIHBI | Ha PEHIETKY ¢ nepuojoM d:
ABAGFPL m=0,+-1,+-2,+/-3, ...
3.6.12 |Jlucmepcus cBeTa
4 KBAHTOBAS ®U3UKA
41 KOPITY CKYJIIPHO-BOJIHOBOU 1Y AJI3M
4.1.1 |Tunore3za M. Ilnanka o kBantax. ®opmyna [Tnanka: E3v
4.1.2 el i
®oToHLL. DHEPrUs POTOHA: A
E v h
Vmnynsc GoToHa: T
4.1.3 |Dotorpdext. Ombrtel A.I'. CtoneToBa. 3akoHbl hoTodPdekTa
4.1.4 |VYpaBHenue DuiHmTeHHa 11 Gororddekra:
ECI)OTOH& = ABI)IXO,IIa + EKI/IHmaXl
fe
b;m:;m%f A== A ﬁ;,mzﬁ;‘qi_g
rac '
4.15 |JlaBneHue cBeTa. JlaBneHI/Ie CBETa Ha TOJIHOCTHIO OTPAXKAIOIIYIO MOBEPXHOCTh U Ha
MTOJTHOCTBIO TTOTJIOIIAFOIIYIO ITOBEPXHOCTh
4.2 OU3MKA ATOMA




4.2.1

HJIaHCTapHaSI MOJCJIb aTOMa

4.2.2

[Toctynatel bopa. U3nydenue u nornomnieHue GoTOHOB MPHU MEPEX0JI€ aTOMa C OJTHOTO
YPOBHSI SHEPTHH HA JIPYTOil:

T
h;":i =5,

4.2.3

JInHenyaTple CIIEKTPBI.

CriekTp ypOBHEH SHEPrUM aTOMa BOJOPOJA:

BB
5= ,n=1,23,..

4.3

OU3NKA ATOMHOTI 'O AJIPA

43.1

Hyxnonnas monens sigpa I'eiizenOepra - WBanenko. 3apsg sapa. MaccoBoe uducio
anpa. M3oTonsl

4.3.2

PaI[I/IOElKTHBHOCTB.

Anbda-pacnan; >

bera-pacnan.

DnexTponHklil FEoAL >HEERS

[osuTponusii PRI ?%@

['amMmma-usnyuenue

4.3.3

z
— AT
3aKOH paJIMOAKTUBHOIO pacrajaa: NY=¥-2 :

4

DT
Ilycte M - macca paanoakTUBHOIO BelecTsa. Toraa ”@’) =132

4.3.4

S nepHble peakunu. JleneHne U CUHTES AIep




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

®uzuka. 10 xknacc. Yuebnuk.bazossiit ypopenb. ®I'OC/ I'. 5. Mskuies,
C.B. CrenanoB,M.A.Ilerposa / M.: Jlpoda, 2017.

®uzuka. 11 knacc. Yueobnuk.bazossiit ypopens. ®I'OC/ I'. 5. Msikuies,
C.B. CrenanoB,M.A.Ilerposa / M.: JIpoda, 201

METOJIUYECKHUE MATEPHUAJIbBI JIJISI YUYUTEJIS

- Coopuuk 3ama4 1o ¢usmke. 10-11 xkmaccwl. (k yaeOnukam I'. 5. MskuieBa
u.jap.) — M.: Ok3amen, 2018.

- Gmsuka. 3amgaunuk. 10-11 xi.: [locobue mst oOmeodpazoBar. yapexacHHMI
/ PermkeBuda A. I1. - M.: lIpoda, 2018.

- TemaTruueckue caMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThI 10 pusnke.10
kiacc. / O.W. I'pomueBa.- M.: Dx3amen, 2018.

- Guzuka. 10 -11 knace: nuaaktuyeckue Mmarepuansl/ A.E. Mapow,

E.A. Mapon. — M.: Jlpoda, 2015.

- JleMOHCTpaIlMOHHBIN YKCIIEPUMEHT TI0 (PU3UKE B CpeHEH MIKOoJIe: mocoOue
st yauteneit / B. A. Bypos, b. C. 3Bopbikun, A. I1. Ky3eMus u 1p.; moj pen.
A. A. ITokpoBckoro. — 3-¢ u3j., nepepad. — M.: [IpocBemenue, 1979.

- GponTaNBbHBIE TabopaTopHbIe paboTh Mo pusuke B 7-11 kiaccax
o011eo0pa3oBaTeabHbIX yupexkaeHusax: Ku. s yuurens / B.A. bypos, 10.U. Jluk,
b.C. 3BopbikuH u Ap.; noa pea. B.A. bypoga, I'.I'. Hukudopoga. - M.:
[Ipoceemenue: Yued, ut., 1996.

- Enuneblil rocynapctBeHHbIN 3k3amMeH: @usnka: COOpHUK 3aaHui /
I".I".'Huxudopos, B.A.Opnos, H.K.Xannanos. — M.:IIpocBemenne, Ixcmo,2019.

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI
CETU UHTEPHET

https://m.edsoo.ru/ff0d1356

http://www.edu.ru/db/portal/sites/res page.htm

www.openclass.ru/wiki-pages/185609

school-collection.edu.ru/catalog/pupil/

pwpt.ru/presentation/fizika/

http://videouroki.net
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