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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMI K pe3ylbTaram
OCBOEHHMSI OCHOBHOHM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttaxxe ¢ yuérom (¢enepaibHONM pabodeil mporpaMMbl BOCHUTAHUSA U
KOHIICTIIIMM TpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusax Poccuiickon denepanny, peANU3YIOLINUX OCHOBHBIE
00pa3oBaTeIbHbIE POrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydaroniuxcs 10—11 kinaccoB npu o0yueHuu
ux ¢u3Mke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO MOJIX0/a.
[Iporpamma o ¢pusuke coorBercTBYeT TpedoBanusIM OI'OC COO K miaHupyeMbIM
JMYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yibTaTaM OOyUEHHs, a TAKKe
YUHUTBIBAET HEOOXOAMMOCTb pEANM3ALMN MEXIPEIMETHBIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMHU y4E€OHBIMH IIpeIMeTaMU. B Hell onpenensitoTcss OCHOBHbIE
e U3ydeHus (PU3UKU Ha YPOBHE CpPEIHEro o0uiero oopa3oBaHus, IIaHUPYEMBbIE
pe3ynbTaThl  OCBOGHHS Kypca  (U3MKU: JIMYHOCTHBIE, METalpeiIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpamMma 1o pu3mke BKIIOYAET:

e IUIAHHUPYEMBIE Pe3yNbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3yJbTAThI IO roJlaM 00yYEHUS;

e cojiepaHue yueOHOro npenMera «Pu3rkay 1o rogam oOyueHus.

du3rka Kak Hayka O HauOoisiee OOLIMX 3aKOHaX MPHUPOJbI, BHICTYyMAas B
KayecTBE y4eOHOro ImpeMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3HKU — CHCTEMOOOPa3YOIINI
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE INIPOLIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEH, OHOJIOrueH,

buznueckolr reorpadueld W acTpoHoMueir. Mcmonb3oBaHWE HW aKTHBHOE



npuMeHeHue (U3MYECKUMX 3HAHUW  ONpelessieT XapakTep U pa3BUTHE
pa3HOO0pa3HbIX TEXHOJOTU B chepe IHEPTreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOcCa,
NOJIy4E€HMsI HOBBIX MaTEpHUaJiOB C 3aJaHHBIMHM CBOMCTBaMHU U Apyrux. M3ydeHue
(bu3UKU BHOCUT OCHOBHOM BKJIAJl B JOPMUPOBAHNE €CTECTBEHHO-HAYYHOW KAPTUHBI
Mupa oOydarommxcs, B (OPMUPOBAHME YMEHHMA NPHUMEHSITh HAYYHbIH METOA
MIO3HAHUS TIPY BBIMIOJHEHUN UMW YU4€OHBIX UCCIICTOBAHUIA.

B ocHOBY Kypca ¢u3uku 1151 ypOBHS cpeHero o01ero 0opa3oBaHus MOJI0KEH
PSI Ui, KOTOPbIE MOKHO paccMaTpHUBaTh KaK MPUHIMIIBI €r0 TOCTPOESHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fenoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIAaCCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBMM € HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (u3MyecKuX Teopuid. Begymwmm B Kypce sBiseTcs
(opMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanus MpeanosiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
U DKOJIOTMYECKUMU TIpOoOIeMamH.

Hoes npuxnaonoti nanpasnennocmu. Kypce duzuku nmpeamnoiaraeT 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTUUYECKUX MPUIOKEHUM H3YyUYCHHBIX
TEOPUU U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIAEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTMW, a TaKXe OOCYXKIECHHs
po0JIeM palOHAIBHOTO MPUPOOIIOIE30BAHUS U HKOJIIOTMYECKOM 0€30MacHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOILIEero
oOpa3oBaHus SBISIOTCS (U3UUecKue Teopur ((popMHUpOBaAHUE MPEACTABICHUN O

CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIN (PYyH/IAMEHTAIBHBIX 3aKOHOB U



NPUHIIMIIOB B COBPEMEHHBIX MPEJICTABIICHUSAX O TPUPOJIE, I'PAHUIIAX IPUMEHUMOCTHU
TEOPUM, ISl ONTMCAHUSI €CTECTBEHHO-HAYYHbIX SIBJCHUI U MPOIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (PM3HKU PEean3yercs Mpexe
BCEro 3a CYET OpraHu3aldd SKCIEPUMEHTAIBHON AESITeTbHOCTH O00YYarOIINXCS.
Jlist 6a30BOTO YPOBHS Kypca (PH3UKH — 3TO UCTIOIB30BAHNE CUCTEMBI ()POHTATHHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOpPBIE B IpOrpaMme
no ¢uzuke oO0bEIUHEHBI B OOIIMNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX pabdoT.
Boijenienre B ykazaHHOM TiepeyHe J1a0OopaTopHBIX paldoT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yJYaCTHUKAMU 00pa30BaTEIbHOro IMpolecca
UCXOJsl U3 OCOOCHHOCTEW IJIAHUPOBAHMS M OCHallleHUs KabuHera ¢usuku. [lpu
3TOM oOOecrneuynBaeTcsi OBJaJACHUE OOYy4YaloIMMHUCS YMEHUSIMH IPOBOJUTH
KOCBEHHBIE HM3MEPEHUS, WCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKHX BEIUYUH M
NIOCTAHOBKY OITBITOB 110 IPOBEPKE MPEIIOAKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENSIeTCs] pELIEHUI0 PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
IIpu 3TOM M1 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJ]a4M C SBHO 3aJaHHOU
(¢u3nyeckoil MOJENbI0, TO3BOJAIONIME TNPUMEHATh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paslena Kypca, TaK U HHTETpHUpYs 3HAHUS W3
pa3HbIX paszzaenoB. JlJig KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsl (U3MYECKHUX SIBIIEHUM M TPOIIECCOB B OKPYKaIOIICH
KU3HU, TpeOyroniue BbIOOpa (U3MUECKOM MOAENU A CUTYallMH MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ TpedoBanusimu I'OC COO k maTepuasbHO-TEXHUYECKOMY
oOecrieyeHnto y4eOHoro mnporuecca 0a3oBbI ypOBEHb Kypca (PM3HKU Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHUSl JTOMKEH H3Y4aTbCid B YCIOBUSAX MPEIMETHOTO
KabuHeTa (PU3MKKM WIM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOrO IUKJIa. B kabuHeTe Gu3uku JOHKHO OBITH HEOOXOIUMOE
nabopaTopHOe OOOpYJOBaHHE JUIsl BBINOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO

bu3MKe yUeHUYECKUX MPAKTUIECKUX padOT U IEMOHCTPAIIMOHHOE O00PYI0OBaHHE.



JleMoHCTpanmoHHOe 00opyaoBaHue (opMHpPyeTCsT B COOTBETCTBHH C
OPUHIMIIOM MHHMMAIbHOW JIOCTATOYHOCTH H  OOECTIEeYMBaET MOCTAHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3NKEe KIIOYEBBIX JIEMOHCTPAMNA IS
UCCIIEZIOBAHUSA  HM3YyYaeMBIX SBJICHHH U  TPOILECCOB, OMIUPUUYECKUX U
(GyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX padboT
(GopMupyeTcsi B BHJIE€ TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamomuxca. TeMaTHYecKhe KOMILIEKThI
1ab0opaToOpHOr0 00O0PY/IOBaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJI€ HU(PPOBBIX JabOpaTOpHUid.

OCHOBHBIMM LIEJIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHME HHTEpeca MU CTPEMJICHHS OOYYarOIIUXCS K HAYIHOMY
U3YYCHUIO TPUPOABI, PA3BUTHE WX HMHTEIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHUE IMPEJCTABICHUN O HAYYHOM METOJI€ MO3HaHUs U (POPMUPOBAHUE
UCCIIEJIOBATEIBCKOTO OTHOILIEHUS K OKPY>KAIOIIHUM SIBJICHUSIM;

e (opMHpOBaHNME HAYYHOI'O MUPOBO33PEHUS KaK pe3yjIbTaTa U3y4yeHHUs] OCHOB
CTPOEHUSI MaTepUH U PyH/IAMEHTAJIbHBIX 3aKOHOB (DU3UKU;

o (dopMupoBaHME YMEHUW OOBSICHATH SIBICHHUS C HCIOJIb30BAHHEM
bu3nIecKuX 3HAHUI U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMupOBaHHE MPENCTAaBICHUH O ponu (DU3UKK A Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIl.

JlocTikeHne HTHX 1eneld 00ecreynBaeTcsl pelieHneM CIEAYIOINUX 3a7ad B

npolecce U3ydeHust Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero oopa3oBaHus:

e MpuoOpeTeHne CUCTEMbI 3HAaHUI 00 00X (PU3MIECKIX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIpHYIO (U3HKY,

ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U IJIEMEHTHI aCTPOPHU3UKH;



e (¢opMHpOBaHUE YMEHUM MPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBbACHEHUs (PU3NUECKUX SBICHUM B TPUPOJEC U JJs MPUHATHUS
MIPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS PAa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
(Gu3nyecko MOJENbpI0, 3aJad, IOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE
co3fanue (pU3MUecKoil MOJICIIH, aICKBATHOM YCIIOBHSM 3aJ1a4H;

e TMOHUMaHUE (U3MYECKUX OCHOB WU TPHUHIIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIHUSHUS Ha OKPYKAIOLLYIO
cpeny;

e OBJIAJICHUE METOJIAMH CAMOCTOSITEIBHOIO IUIAHUPOBAHUSA U IMPOBEICHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHallu3a W WHTepHpeTanuu uHpopMmaimmy,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3[aHUE YCIIOBH ISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha wusydenmne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus orBoautTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 4acoB (2 yaca B HEZCIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JabopaTOpHBIX U
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JENIaeT BHIOOP
MpOBECHUsT JIA0OPaTOPHBIX pPabOT M OMNBITOB C YYETOM HHIUBUAYATIbHBIX

0COOEHHOCTEM 00yJarOIUXCHI.



COILEPKAHUE OBYYEHUA

10 KVIACC

Paszpnes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOUIETO
mupa. Poib 3kcriepruMeHTa v TEOPUHU B POLIECCE TO3HAHMS PUPOIBL. DKCIIEPUMEHT
B (husuke.

MopnenupoBanue (U3MUECKUX SIBJICEHUNA M mpoueccoB. HaydHble rumoresbl.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI TPUMEHHUMOCTH (PU3UYECKHUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp m mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTENbHbIE TPUOOPHI, KOMIBIOTEPHBIE

JaTYUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHHS.
Cucrema orcuéra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MaTepHAIbHOM TOYKH, MX MPOEKLUWH Ha OCH CUCTEMbI KOOPJMHAT.
CiioxeHue nepeMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOpEHUsl, IyTH U [epeMElICHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBobomHoe najzeHre. Y CKopeHre CBOOOTHOTO TaICHHUS.



Kpuonuneitnoe nBuxxenue. J[BuxeHne MaTepuaaibHON TOYKH 110 OKPY>KHOCTH
C TOCTOSHHOM MO MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHAS CKOPOCTb.
[Tepuon u yactora obpaiieHus. [leHTpocTpeMUTENEHOE YCKOPEHUE.

TexHuuecKkne YCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: CIIHUJIOMETD,
JBMOKEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIEC MTEPEIAUH.

Jlemoncmpayuu

Mogenp cucrtemsl OTCUETA, WUTKOCTPALMS KUHEMATHUUYECKUX XapaKTEPUCTHUK
JBHKCHHUS.

[IpeoOpazoBanue NBUKEHUM C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM ITPOCTPAHCTBE.

Habmronenne aBwKeHHs Teja, OPOILICHHOrO TMOJA YyIioM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOJHOrO MaeHHUS.

Hanpagnenune ckopocTu pu ABH>KEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydueHrne HEpaBHOMEPHOIO ABHXKEHHUS C LIENIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOWIEHHS MEXAY IyTAMH, HNPOMICHHBIMU TEJIOM 34
MOCJIEIOBATENbHBIE PABHBIE IIPOMEXKYTKA BPEMEHH IPH PABHOYCKOPEHHOM
JIBW)KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOr0 TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipuanun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepuumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuina. [Tpunnun cynepno3unuu cuil. Bropoi 3akon HeroToHa 11st
MaTepuaibHOM TOYKU. Tperuid 3akoH Hpr0TOHA 1JIs1 MaTepUAIIBHBIX TOYEK.

3akoH BcemupHoro Ttarorenuss. Cuia Tsbkectu. llepBas kKocMmuueckas

CKOpPOCTh.



Cwia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKkoyibxeHus1, kadenus). Cuna tperusi. Cyxoe
TpeHue. Cuia TpEeHUs CKOJbXEHUS U cujia TpeHus nokos. Koadgduiment tpenusi.
Cuiia conpoTUBIICHUS NPU JIBUOKEHUH TEJIa B KUJIKOCTH WIIH rase.

[TocTtynarenbHOE U BpalaTeabHOE JBHKEHHE aOCOMIOTHO TBEPAOTrO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llneuo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTHYECKOE MPUMEHEHUE: MOALIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuumu.

CpaBHeHME MACC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhOpMaIii.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHS TBEPIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol

N3yuenne nBuxeHus Opycka 1mo HaKJIOHHOM ITOCKOCTH.

UccnenoBanre 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPe3HOBOM 00pasile, OT ux AehopMaluu.

UccnenoBanne yciaoBUl paBHOBECHS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpallCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexanHuke

Nmmynbc MarepuanbHOM TOUYKHM (Tena), CUCTEMbl MaTEpPUATbHBIX TOYEK.
Nmnynbc cuiibl U1 U3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.

PeakTuBHOC JABHIKCHHUC.



Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepualibHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOW SHEPTHMU.

[TorennuanbHas DHEPIUs. [TorennumanbHas DHEpPrus YIIPYro
nedhopMHUPOBAHHOM MPYXUHBL. [loTeHIMaTbHASI SHEPTHSI TeJa BOJIM3H TOBEPXHOCTH
3eMJIH.

[lorenuuanbHple W HENOTEHUMAIBHBIE  CHUJIBIL. CBsi3b  paboThI
HEIMOTEHIHUAJIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKON YHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHUsI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MTUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[Tepexoa moTeHIIMATBLHOM YHEPTUU B KHHETHUECKYIO 1 OOPaTHO.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3yyenue abCONIOTHO HEYNPYroro yjuapa ¢ MOMOIIBIO JTBYX OJIWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizM pabOThl CUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu

TCJIa Ha IIPUMEPEC paCTAKCHUA PE3NHOBOI'0 KI'yTa.

Paznen 3. MoJgekysipHast GQU3MKA U TEPMOJAMHAMMKA
Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep IABUKEHUS U
B3aHMOJICMCTBUSL YaCTHI[ BeElIeCTBA. MoAEnu CTPOEHUA Ta30B, KUJIKOCTEU H
TBEPIBIX TeT U OOBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHX Mojeseil. Macca u

pa3mepsl Mosieky. KonundecTBo BemectBa. [locTosinHas ABoraapo.



TemnoBoe paBHOoBecue. Temmeparypa u e€ msmepenue. Lllkana temmeparyp
Llenbcus.

Mopens  upeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHH HJICabHOTO ra3za. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpeoHEeW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHHs dvactul rasza. [llkana
temneparyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knaneipona.
3akoH JlanbToHa. M3omponecchl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe mnpencTraBieHUe H3OMPOIECCOB: H30TEpPMa, H30X0pa,
u3obapa.

TexHu4yeckre yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCAUHEHHM.

OmnbrTel 110 U PYy3UN )KUIKOCTEH U TA30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIIIPHOT O
B3aUMOJECHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAS TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS UACAIBHOIO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Onpenenenne Macchl BO3[yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEPEHHUI
00BbEMa KOMHATBI, IABJIICHUS U TEMIIEPATyphl BO31yXa B HEH.

HccnenoBaHne 3aBUCUMOCTH MEK1Y IapaMeTPaMu COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu



TepMmoaunamuyeckas cucteMa. BHYTpeHHsIsI SHEprusi TepMOJAMHAMHYECKOM
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuecTBo Temnorsl u padbora. BHyTpeHHss
SHEprus  OAHOATOMHOIO  WJAEAJIbHOro  rasza. Buuel  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3JydEHUE. Y IeJbHasl TEIIOEMKOCTh BELIECTBA.
KonudecTBo TemioTsl IpH Terionepeaaye.

[Tonsitue 06 ammabatHom mpormecce. I[lepBblii 3aKOH TEPMOIUHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. I'paduueckas
UHTEpIpeTalus padoThl rasa.

Bropoii 3akon TepmoguHamuku. Heo6patuMocTh mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpuHOMNBL ~ AEWCTBHMA — TEIUIOBBIX  MAIIHWH.
[IpeobpazoBanusi 3HEpruM B TEIUIOBBIX MamuHax. KosdduuueHt mnose3Horo
nevictBust TeroBod MamuHbl. [{ukn KapHo u ero kosdduuueHT mosie3Horo
NEeNCTBUA. DKOJIOTMYECKHUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpPOHWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUraTelb
BHYTPEHHETO CTOPaHWsl, OBITOBOW XOJOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HSHEpruu Tena IMPHU COBEPIICHUU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKM TOJ JEWCTBHEM CXAaTOro BO31yXa, HarpeBaHue >dupa B
JATYHHOU TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTpAITHS ).

N3meHenune BHyTpeHHEN sHepruu (TeMIiepaTyphbl) Teja Npy Terionepeaaye.

OmnbIT 10 a1MabaTHOMY PAaCIIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHErO0 CrOpaHus, pEakKTUBHOTO
JIBUTATEIIS.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenne yaenbHON TEI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HachllleHHBIM Tmap. YaenbHas TeIUioTa

Hap006p2130BaHI/Iﬂ. 3aBUCUMOCTh TCMIICPATYPhI KUIICHHUA OT JABJICHUA.



Teépnoe Teno. Kpucrainuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. Kugkue kpuctamwibl. CoBpemMeHHble MaTepuaibl. IlnaBnenune u
KpUCTaIn3anus. Y 1eapHas Teriora miasiaeHus. CyonuManms.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuyeckre YCTpPOMCTBAa W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TMOJTYUYECHHS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu mnoHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Halntonenue HarpeBaHus U IJIaBJIEHUS KPUCTANIMYECKOIO BEILIECTBA.

JleMoHCTpanus KpUCTaJIoB.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepeHne OTHOCHUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DaekTpoauHaMuka

Tema 1. Inekmpocmamuxa

DnekTpu3anus Tei. DIEKTPUIECKU 3apsia. J{Ba BU1a 3IEKTPUUECKUX 3apsiIOB.
[IpoBOgHWKM,  JOWAJAEKTPUKH W MOJYNPOBOJHUKU. 3aKOH  COXpAaHEHUs
AIEKTPUYECKOT0 3apsia.

B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JIeKTpUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro mois.  [IpuHimn
CYyNEPHO3ULIAN DBJIEKTPUYECKUX MOJeH. JIMHUM Hanps)KEHHOCTH SJIEKTPUYECKOTO
HOJIA.

Pabora cun anektpocrarudeckoro noss. [loreniuan. Pa3HocTh MOTEHIIATIOB.

[IpoBOAHUKM W HIMDJIEKTPUKHA B DJJIEKTPOCTATHYECKOM mnoie. [[uanexrpuueckas

IMPOHULIACMOCTb.



DnekTpo€MKOCTh. KoHnaeHcaTtop. DIeKTpOEMKOCTh IIIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHu4eckrue YCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKAasl 3alllUTa, 3a3€MJICHUE AJIEKTPONpHOOpPOB,
KOHJICHCATOP, KONMPOBAJIBHBIN aIapar, CTPyMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MIPUHIUII IEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIM3TIEKTPUKY B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTOpa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMHU U TUAJIEKTPUUIECKOW MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAeHCcaTopa.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

OJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJIICHUE. YIENbHOE CONPOTHUBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COCIUHEHUE TTPOBOTHUKOB.

Pabora nsnekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoOCTb
3JIEKTPUYECKOT O TOKA.

DJIIEKTPOJBIKYIIAsA CWJIA U BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 11 MOJIHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsT ~ MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH

COIMPOTHUBJICHUSA MCTAJZIOB OT TCMIICPATYPHI. CBCle'IpOBOI[I/IMOCTI).



DJIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOgHUKHY. CobOcTBeHHas " MpUMeCHas MPOBOJIUMOCTh
noJaynpoBOAHUKOB. CBoiicTBa p—N-nepexoa. [lonynpoBogHuKOBbIE TPHOOPBI.

ONEeKTpUUECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS] AUCCOUHALUA. DICKTPOJIN3.

DJIeKTpUUeCKU TOK B razax. CaMOCTOATEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCTpoWCTBA M MPAKTUYECKOE NPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOUYHHMKU TOKA, OJJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN AUO/I,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOTYITPOBOAHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIAKEHMUS.

3aBUCUMOCTh CONPOTUBJICHUS UWJIHNHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
TUIOIIAM TTOIIEPEYHOr0 CEYEHHS U MaTeEpHUaa.

CwmenaHHoe COeIMHEHUE MTPOBOJAHUKOB.

[IpssMmoe wW3MepeHHe dIEeKTPOABMKYLIEW cuiabl. KopoTkoe 3amblkaHue
rajbBaHUYECKOI'0 3JIEMEHTA U OLIEHKA BHYTPEHHEr0 CONPOTUBIICHMUS.

3aBHCHMOCTH CONPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTH BO31yXa.

OIHOCTOPOHHSISI MPOBOJIMMOCTD JIMOJIA.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenne 35MeKTpOABMKYIIEN CHIIbI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUSL.

Hab6mronenue amekTpoiusa.

MexknpeaMeTHbIe CBA3H



N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCylIECTBISETCS C
y4€TOM COZIEpKATENbHBIX MEXIIPEAMETHBIX CBA3€d € KypcaMHU MAaTeMAaTHKH,
OMOJI0rMU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, rumoresa, (Qu3Mveckas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JHWHEHHas QyHKIUA,
napabosa, runep6osna, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKINN Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexanuyeckoe JIBKEHHE B KMBOM mpupoae, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJbI TEIUIONEpPENAUH, TEIIOBOE PABHOBECHE),
ANIEKTPUUECKUE SIBJICHUS B dKUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U ra3oB,
ANIEKTPUUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIMTHYECKAss  JHUCCOLMALus,
rajgbBaHHKA.

l'eoepagpus: BnaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIIONB30BAHUEM MEXaHU3MOB,
y4€T TpeHHs] B TEXHHUKE, MOAIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JBUraTellb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, ObBITOBOM XOJOJUIBHUK, KOHIULIUOHEDP, TEXHOIOTHH
NOJIyYEHHs] COBPEMEHHBIX MAaTepHalioB, B TOM UHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEpOKC, CTPYHHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbIE npudopHl,

SJICKTPOOCBCTHUTCIILHBIC HpI/IGOpI)I, rajJlbBaHHKa.

11 KIIACC



Paspneu 4. DiekrpoaMHaAMHKA

Tema 3. Macnummnoe noje. I1eKmMpoOMaACHUMHAA UHOYKYUS

[ToctossHHBIE MarHuTHL. B3anmoaencTBrue NOCTOSHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM nHAYKIMKU. [[pyHIMI Cynepno3uimy MarHuTHBIX MOJIEH.
JIuann MarHuTHOW WHAYKIMM. KapTuHa NMHUNA MarHWTHOM HWHAYKLIHMM I10JS
MTOCTOSIHHBIX MarHUTOB.

MarauTtHoe T107€ TMPOBOAHMKA C TOKOM. KapruHa JMHMH WHIYKUUAH
MAarHuTHOI'O TMOJs JJIMHHOTO NIPSIMOTO MPOBOJHMKA M 3aMKHYTOrO KOJBLEBOTO
IIPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoaelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb U HaIIpaBJeHUE. [[BUKEHUE 3apSKEHHON YaCTHILIBI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SIBreHne DJIEKTPOMArHUTHOM HMHAYKHMH. [lOTOK BekTOpa MarHMTHOM
UHIYKUUU. OJEKTPOABIKYIIAs CWIA MWHAYKUHUHU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe moiie. DJIEKTPOJABIKYIIAS CUlIa WHIYKIUU B
IIPOBOJHUKE, IBUXKYIIEMCS IOCTYNATEIbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTh.  SIBIIEHME CAMOMHIAYKIMU. OJIEKTPOABIKYILAS  CHia
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMAarHUTHOE TOJE.

TexHuueckne yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIE
MAarHMThbl, 3JIEKTPOMArHUTHI, JSJICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnebIiT Dpcrena.

OTKI0HEHUE QJICKTPOHHOI'O ITY4YKa MAaIrHUTHBIM I1OJICM.



JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBre cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBIIeHME AIEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBIXKYILEW CHIIBI UHAYKIHUU OT CKOPOCTH U3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBieHne CaMOMHIYKIIUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne MarHuTHOTO MOJISE KATYIIKH C TOKOM.

HccnenoBanne neiicTBUSA MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KONEOAHUA

Konebarenpnas  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KOJeOaHUS.
INapmonnyeckue konebanms. [lepuon, wactora, amrumtymaa u (aza KoieOaHUH.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHUYECKHUX
kosieOanuii. [IpeBpalienne sHeprun Npy rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCaIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUs MEXKIy MEXaHUYECKUMH W
ANEKTPOMarHuTHEIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B UJCATBHOM KO0JIEOATEIbHOM KOHTYPE.

[Ipencrapiienne o 3aryxarouux KojieOaHusX. BeIHY>K/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyX1eHHbBIE AIEKTPOMArHUTHBIE KOJIeOaHuUs.

Ilepemennblii TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JICUCTBYIOIlEE 3HAYEHUE CHUJIbI TOKA U

HaIpsKEHUSL.



Tpancdopmarop. [IpousBoacTBo, nepenaya u NOTPEOICHUE IIEKTPUUECKOM
SHEPIruM. DKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TTIOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHUH JIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOaTeNbHON CUCTEMBI (NMPYKUHHBIA WITU
MaTEMaTUYECKUN MATHHK).

HaGnronenue 3aTyxaromux KoieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOAHUS.

OcuummiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJEKTPOMArHUTHBIX KOJeOaHuM.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
WHIYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIEPENAUH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

WccnenoBanre 3aBUCMMOCTH TIEpHUOa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

WccnenoBanue nepeMeHHOro ToKa B LIETH U3 MOCJIEI0BATENBHO COETMHEHHBIX
KOH/IEHCATOpa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

MexaHnuueckue BOJIHBI, ycioBUsi pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JuyiMHa BoJHbl. [lomepeyHble W  MOPOJOJIbHBIE BOJIHBI.
Nutepdepentus u qudpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBL. Y CJIOBUSL U3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.

B3aumnas opuentanus BektopoB E, B, V B anexkrpomaruutHoi BoiHe. CBOMCTBa



AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIoMIICHUE, MOIsSpu3anus, AUPpaKius,
uHTepepennns. CKOpocTb 31EKTPOMATHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHE EeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnuoOCBs3U U TeneBUACHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpeibl.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIUIIMHE, pajaap,
panuonpuéMHUK, TEJICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobmromeecs Ten0 Kak HCTOYHHK 3BYKa.

HaGnronenune orpaxeHus: M NpeIoMIIEHUS] MEXaHUYECKHUX BOJIH.

Habntonenue nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

3BYKOBOM pE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOU H
4acTOTOM KOJIEOaHUI.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAYKEHUE, ITPEIOMIICHHE,
noJsipuzanus, 1udpakius, HTepdepeHims.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMmosMHElWHOE pacnpoOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxenue cBera. 3akOHbI oTpaxkeHusi cBeta. IlocTpoeHne n3oOpaxeHuil B
IUIOCKOM 3€pKaJe.

[Ipenomiienue cBeTa. 3aKOHBI MIPETOMIICHHUS CBeTa. AOCOIMIOTHBIN NTOKAa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxenue. llpenenbHblii yroja IOJIHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceeta. CioxHbIN cocTaB Oenoro ceera. L[Ber.



Cobwuparoiiue 1 paccenBaroye JUH3bl. ToHKast TuH3a. DOKYCHOE PACCTOSIHUE
U ONTUYECKasl cuiia TOHKOM JHH3bI. [locTpoenne n3olOpaxeHuil B coOUparomumx 1
pacceuBaromux JnH3ax. DopMysna TOHKOM JIMH3BL. Y BETMUECHUE, JaBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBas ontmka. HWHTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBust HaOMIOEHWS MAaKCUMMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

HNudpakius cBera. JlubpaknuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  NAJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GpPaKkIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yecknue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: OYKH, JYIa,
dboToanmnapaT, NPOCKIHUOHHBIA anmapar, MHUKPOCKOI, TEJIIECKOI, BOJIOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEWHOE pAacIpOCTPAaHEHUE, OTPAXKEHUE U TPEIOMIIEHHUE CBETA.
OnTtuyeckre mprudopkI.

[TonHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanne cBOMCTB N300paxKeHUM B JIMH3AX.

Mogaenu MUKPOCKOIIA, TEJIECKOIIA.

Habmonenune natepdepeHunn crera.

Habmonenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOLIBIO TPU3MBL.

[Tomydyenue ciekTpa ¢ MOMOMIBbIO AUGPAKIIMOHHOMN PEIIETKH.

HabGnronenue nonsipusanuu cBera.

Vuyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenue nokasarens npeaoMIICHUs CTEKIIA.

HccnenoBanne CBONCTB M300paKEHUI B JTMH3AX.



Habmonenue nucnepcuu cBera.

Paszaes 6. OcHOBBI ClIeLIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['panuIBl TPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. [locTynaTel criennanbHOM
TEOPUU OTHOCUTEIBHOCTH: MHBAPHUAHTHOCTh MOIYJSI CKOPOCTH CBETA B BaKyyMe,
MPUHLMUIT OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpAIICHUE
JUTHHBI.
OHeprusi 1 UMITYJIbC PENATUBUCTCKON YaCTHLIBI.

CBs13p Macchl C 3HEPrUEH U UMITYJIBCOM PEITUBUCTCKON YaCTHUIIbl. DHEPrUs

ITOKO4I.

Paznen 7. KBantoBasi pusnka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®oronsl. opmyna [Inanka cBsizu 3HEprun GOTOHA C €r0 YaCTOTOM. JHEPrus
U UMIyJbC (POTOHA.

OtkpeiTre U uccaeaoBanue Gorodddexra. OnbiThl A. I'. CToneroBa. 3akoHbI
dotoaddexra. YpaBuenue OuHIuTeHa s Pororddekra. «KpacHas rpaHuna»
dbotorddekra.

Hasnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToIaTUMK, COTHEUHAs OaTapesi, CBETOANOI.

Jlemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenoranue 3akoHOB BHENHET0 (GoTod¢deKTa.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmnbiThl Pesepdopaa mo paccessHUIO o -4acCTHII.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nydenue wu mormnomeHue
(OTOHOB MpHU MEpexojie aToMa C OJHOIO YPOBHS SHEPIHMM Ha Jpyroi. Bumel
criekTpoB. CIIEKTp YpOBHEM HEPruu aToMa BOJIOPO/Ia.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMN
JyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4yecKkre YCTpPOMCTBA U MPAKTUUYECKOE NPUMEHEHHE: CHEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOII), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopgens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmronenue nuHeNYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HaGntonenune nuHeiuaToro cnekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIINE CJOKHOCTh CTpPOeHHS sAnpa. OTKpbITHE
paauoakTuBHOCTH. OnbITh Pezepdop/a o onpeseneHuio coctaBa paguoakTUBHOTO
m3nydyeHusi.  CpoiictBa  anbda-, Oera-, ramMMma-uzinydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA M HeWTpoHa. HykiionHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otormsr.

Anbsda-pacnan. ONEKTpOHHBIM U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccsl sapa.

S nepHble peakuuu. JleneHue u cuHTE3 AIEP.

Anepneiii peaktop. Tepmosmepubiii cunTe3. I[IpoOiieMbl W TEPCHICKTHBBI

HIIGpHOﬁ OHCPI'CTUKU. DKOJIOTUYECKUE aCIICKThI HIIGpHOfI OHCPICTUKHU.



DOnemMeHTapHble YacTUIbl. OTKPBITUE MO3UTPOHA.

MeTtonbl HaOIIOIEHNUS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHLL.

@yH1laMeHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pM3NUECKON KAPTUHBI MUPA.

TexHuueckre ycTpoilcTBa M MPAKTHUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomuol

UccnenoBanre TpekoB 4yacTull (10 TOTOBBIM GoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOQUMKH

DTarnbl pa3BUTHSL aCTpOHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, MX BHJIMUMOE
JIBIDKCHHE.

ConHeuHas cucTema.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHIA W 3BE3N.
3BE3MbI, UX OCHOBHBIC XApPAKTEPUCTUKHU. J[MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE31BI TJIABHOM ITOCJIEAOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOM TMOCJIEA0BATEIILHOCTA. BHYTpEHHEE CTpOEHUE
3B€371. COBpeMEHHbIEC MPEJACTABICHUS O MPOUCXO0XKAECHUU U 3Bodtouu CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Muneunbiii [Iyte — Hama ['amaktuka. [lonmoxkenune u aBwxkeHue CoyHUA B
lNanaktuke. Tunbl ramakTuk. Paguoranaktuky u kBasapbl. YEpHBIE IBIPHI B SAIpax
rajaKkTHK.

Bcenennas. Pacmnpennie Beenennoit. 3akon Xa06:a. Paz0eranue rajiakTuk.
Teopust bonbmoro B3psiBa. PenukroBoe nsinyyeHue.

Macurabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMHUH.



Vuenuueckue nabnooenus

Habmronenus: HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHUIN JJIsI ONpEeEeICHUs MOJI0XKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usi CEBEPHOTO MONYIIAPUs U SIPKUE 3BE3/IBI.

Habmonenus B teneckon JlyHsl, ianet, Mueunoro Ilytu.

O6o0marmee NOBTOpPeHUE

Ponpr Qusuku u acTpoHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax eaTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, poJib GU3HMUECKON TEOPUU B
dbopMuUpoBaHUU MpEACTaBICHUHN 0 (PU3NUECKON KapTUHE MUpa, MECTO (pU3nUecKoi
KapTUHBl MHpa B OOIIEM pSAJYy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABIECHUN O PUPOJIE.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
y4ETOM COJEpPIKATENIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
OMOJI0THH, XUMHH, Teorpadvi U TEXHOJIOTHH.

Meosicnpeomemuvle nowsmusi, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJECIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxka: pemieHUWE CHUCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl M MX IMPOEKIMHU HA OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMMI, NpPU3HAKU TOA0OUS TPEYTrOJIbHUKOB,
oIpeneneHe MIOMAAN MIOCKUX (GUryp u 00béMa Tell.

buonoeusn: »nekTpuueckue SBICHHWS B JKHBOW MPHUPOJE, KoJieOaTEIbHBIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU NPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumusi: cTpo€HUE aTOMOB M MOJIEKYJ, KPUCTAJNIMYECKasi CTPYKTypa TBEPBIX

TCJI, MCXaHHN3MbI 06p330BaHI/IH KpHCT&HHH‘IGCKOﬁ pGHIéTKI/I, CHGKTpaJILHI)Iﬁ aHaJIn3.



l'eocpagpusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3alleKW MArHUTHBIX DY,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCEHMUIA.

Texnonocus: NVHUM DJIEKTpONEpEnad, TEHEPATOpP IIEPEMEHHOIO TOKa,
3JIEKTPOJIBUTaTENb, WHAYKIHWOHHAS I1€4b, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTteHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,

conHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenue yudeOHOro mpenmera «®Pusznka» Ha YPOBHE CpPEIHEro OOIIETro
oOpazoBaHus (0a30BBI YPOBEHB) JOMKHO OOECIEUUTh JTOCTHUKEHUE CIEAYIOITUX

JJMYHOCTHBIX, MECTAITPCAMCETHBIX U IIPCAMCETHBIX O6pa3OBaTCJIBHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNIbTATHl OCBOCHUS yueOHOTO npeamera «Du3nKay TOJKHBI
OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTrO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE Peaau3alid OCHOBHBIX HAIPABICHUU
BOCIIUTATEIIbHOUN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3ULIMHA 00YUYaIOIIEerocs Kak akTUBHOT'O U
OTBETCTBEHHOTI' O WJIEHA POCCUIMCKOr0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXKIaHCKOIO
o0l11ecTBa, y4aCTBOBAaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJIEMCTBOBATH C COUAIbHBIMUA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH POCCUICKOM I'PaKIaHCKON MICHTUIHOCTH, TATPUOTHU3MA;

LEHHOCTHOE OTHOUIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM

POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;



3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 TIOBE/ICHHSI;

CIIOCOOHOCTh OLIEHMBATh CHUTYalMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
JESATEIbHOCTHA YYEHOTO;

OCO3HAHUE JINYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYUBOrO OyayIIero;

4) 3¢TeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILLIEHHUE K MUPY, BKIIFOYAsi 3CTETUKY HaYYHOI'O TBOPUYECTBA,
HpUCyIEero GU3NIEcKol HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3IMyHbIM cepaM NpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCII€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOHM, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIC KM3HECHHbIEC IIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHUIO U caMOO0pa30BaHUIO B 00JIaCTH
($U3MKN HA TPOTSHKEHUU BCEH )KU3HU;

6) 3K0JI0rH4ecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTb HKOJIOTUYECKON KYJIbTYpbl, OCO3HAaHHE TJ100aJIbHOIO
XapakTepa dKOJIOrM4ecKUX Mpodiiem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUI B OKPYKAIOLIEW CPelle Ha OCHOBE
3HAHU LEJIEeH YCTOWUYUBOIO Pa3BUTHUs YEIIOBEYECTBA;

pacUIMpEHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiI€HHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAaHUH Mo (PU3HUKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IIpOLECCE
U3y4eHUsl PU3UKU OCYIIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO e TEIbHOCTD

VHJUBUIYaJbHO U B IPYIIIE.



METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1elCTBUSA
ba3oBble Jornyeckue 1eicTBUA:
CaMOCTOSATEILHO  (OPMYNHpPOBATH W aKTyaJIM3UpPOBaTh  MPoOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
OTIPEENATh 1NN JCSITEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPUU UX
JTOCTHKCHUS
BBISBIIITh  3aKOHOMEPHOCTH M TNPOTHUBOPEYHS B  pacCMaTpHUBaCMBbIX
(U3UYCCKUX SBICHUSX;
pa3pabaThIBaTh IIAH PEIICHHS IPOOJIEMBI C yU4ETOM aHajln3a MMEIOIINUXCS
MaTepHAIIbHBIX ¥ HEMaTepHATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OICHUBATh PUCKH TIOCTEACTBUMN JACSITEIIBHOCTH;
KOOPJIWHUPOBATH M BBITIOJIHATH Pa0OTY B YCIOBHUSAX PEATbHOTO, BUPTYaTHHOTO
¥ KOMOMHUPOBAHHOT'O B3aNMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOIIEM.
Ba3oBble ucciaegoBaTe/bcKHe AeHCTBHS
BJIQJIETh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBHIMH IOHATHSIMH M METOJaMH
buznuecKon HAyKu;
BJIaJIETh HaBBIKAMH YUEOHO-MCCIICIOBATEIBCKON U MPOEKTHOU JEATEIbHOCTH
B o0Osactu (pM3UKH, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MTOUCKY
METOJIOB PEIICHHUS 3aJay (PU3UYECKOrO COJEpKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHHSI,
BJIQJCTh BHUJIAMH JCATSIBHOCTH II0 IIOJIYYCHHUIO HOBOTO 3HAHUS, €r0
WHTEPIpETAlliY, NPeoOpa3OBaHUI0 ¥ TPUMEHEHUIO B PAa3IMYHBIX YIEOHBIX

CUTYaIUsIX, B TOM YHUCII€ IPU CO3TaHUN YU€OHBIX MPOEKTOB B 00JIACTH (PU3UKU;



BBISBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyallM3MpPOBATh 3ajady,
BBIIBUTATh THIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyYMEHTHI JTSI JOKa3aTeIhCTBAa CBOMX
YTBEPKICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

AHAM3UPOBATh TIOJYYCHHBIC B XOJ€ PEIICHHWS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEILHOM
JeSITEeTbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

JIaBaTh OIICHKY HOBBIM CHUTYyAaIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B TMPAKTUYECKYIO 00JIacTh
KU3HECATCILHOCTH,

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOIBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU MOJy4eHUs HH(POpMaIuu (U3HUECKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIISITH IIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 U HMHTEPIpETaryi0 WHGOPMAIIMU Pa3TUYHBIX BHIOB U (Popm
NPECTaBICHNUS;

OIICHHBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIONIb30BaTh  CPEACTBA HMHGOPMAIIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIIMOHHBIX
3a/1a4 ¢ COOTI0IeHuEM TPeOOBAHUM SPrOHOMUKH, TEXHUKHU O€30MaCHOCTU, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0€e30I1acCHOCTH;

co3/aBaTh TEKCTHI (PU3UYECKOTO COJACpPKAHUS B PA3IUYHBIX (opMarax cC
y4€TOM Ha3Ha4YeHHS MH(OPMAIIMU U IIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBHYIO

dbopMy TipesicTaBICHUS U BU3yaJIU3aIlIH.



KoMMyHuKaTHBHBIEC YHHBeEpPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

OCYUIECTBJISITh OOLIEHUE HA YpOKax (PM3HKU U BO BHEYPOUHOU AEATEIBHOCTH;

pacno3HaBaTh OPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallui W CMsI4ath
KOH()JTUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOKO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/CTB;

IIOHUMATh U MCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOW U WHIWBUAYAJIBHOU
padoTHI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBHI ¢ y4€ToM OOIIMX
WHTEPECOB U BO3MOKHOCTEMN KaK0Ir0 YiI€HA KOJIEKTHUBA;

IPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacupenensTh poiu € YY4ETOM MHEHHM YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAa U KaX/I0T0 YYaCTHUKA KOMaHIbl B OOIINHA
pe3ynbTaT 1o pa3pabOTaHHBIM KPUTEPHSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLEHMBATh HACU C IIO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIMYHBIX

CUTyaluiax, MposABIATL TBOPUCCTBO U B006pa}KCHI/I€, OBITH HWHUIIMATHUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBJISATh MMO3HABATENIbHYIO JESITENBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHH, BBIABIIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KauyeCTBEHHBIX
3a/1a4, MJIaH BHIMOJHEHUS MPAKTUYECKON pabOThl C y4ETOM MUMEIOIIUXCS PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;



JaBaTh OLICHKY HOBBIM CUTYAaIlUsM;
pacumupsTh paMKH y4eOHOro MpeMeTa Ha OCHOBE JIMUHBIX MIPEATOUYTECHHUIH;
nenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBaTh e€ro, OpaTh Ha ceOs

OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 00JaCTH
(Y3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENIbHBIN M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LENISIM;

BJIQJICTh  HABBIKAMHU  TO3HABATEIbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEpIIAaEMbIX JACHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX PE3YJbTaTOB U
OCHOBaHMI;

UCIIOJIB30BaTh MPUEMBI pedIIeKCHUU I OLIEHKU CUTYaIlluu, BbIOOpa BEPHOTO
penieHus;

YMETh OLICHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEUIEHUS M0 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSITEeNbHOCTH;

PUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYrUX TMpH aHAIN3€ Pe3yIbTaTOB
NEeSATeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B nporecce 1ocTuxkeHrst TIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrPaMMBbI 10
busuke g ypoBHS cpeaHero oOmero oOpa3zoBaHus Yy  00ydYaroniuxcs
COBEPIIIEHCTBYETCSA AMOLMOHAJIbHBIN UHTEJUIEKT, [pEAnoaararnuii

c(hOpMHPOBAHHOCT:



CaMOCO3HaHUsl, BKJIIIOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHA COOCTBEHHOW 3MOLIMOHAIBLHOMN cephl,
OBITH YBEPEHHBIM B CE0€;

CaMOpETyJINPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTH aJaNTUPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKECHHIO LENH U
yclexy, ONTUMHU3M, WHHULHUATUBHOCTb, YMEHHUE JEHCTBOBATh HCXOMASl U3 CBOMX
BO3MOXXHOCTEH;

SMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh IOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
OPYrUX, YYUTBIBaTh €ro IMpH OCYIIECTBIEHUU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILIEHHUS

C APYTUMH JIIOJIbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3peliaTh KOHQIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K xonity o6yuenus B 10 kjacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM ypPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJIb MU MECTO (PU3UKU B (POPMUPOBaAHUU
COBPEMEHHONW HAy4YHOW KAapTHHBI MHpaA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKON IESITEIIbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYEHHBIX (PU3UUYECKUX MOJIENCH:
MaTepuaibHas TOYKa, MHEpIHaJbHas cUcTeMa OTC4ETa, abCOMOTHO TBEPAOE TEIO,
UJCaNbHbIN ra3, MOAEIN CTPOEHUS T'a30B, KUAKOCTEH M TBEPABIX TEN, TOUECUHBIN
AIEKTPUUECKUH 3apsij] NPy pelIeHUH PU3NYECKUX 3a]1ay;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPHUHM CTPOCHMS BEIECTBA U

QJICKTPOAMHAMUKU: PABHOMCPHOC U paABHOYCKOPCHHOC HpSIMOJII/IHeI\/'IHOC JABHXXCHHUC,



CBOOOJHOE TIAJIcHUE TEJ, JBIKEHUE IO OKPYXHOCTH, WHEPIIHSI, B3aUMOJICHCTBUEC
ten, auddy3usi, OpOYHOBCKOE JIBUKEHUE, CTPOCHHUE >KUAKOCTEH W TBEPIBIX Tell,
U3MEHEHHE 00BhEMa TeN MpU HarpeBaHWU (OXJIAKICHWH), TETUIOBOE PaBHOBECHE,
UCIIapeHue, KOHJCHCAIMs, IUTABJICHHWE, KPUCTALIU3AINS, KUIICHWE, BIIAYKHOCTH
BO3/IyXa, MOBBIIICHUE JIABJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCYIIE,
CBSI3b MEXKJy NapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIECCaX, AJICKTpU3AIUsS Ted,
B3aUMOJICCTBUE 3aPSAI0B;

OMKCHIBATh MEXAHUYECKOE JIBIKEHME, UCIONb3Ys (DPU3UUECKHE BEIMYUHBI:
KOOpJIMHATa, MyTh, MEPEMEIIeHHE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CHJa,
UMITYJIbC TeJa, KHHETUYECKash dHEprus, MOTEHLUAIbHAs SHEPTUs, MEXaHUYecKas
pabora, MeXaHWYecKas MOIIHOCTh;, TPH ONUCAHWW TPABWIBHO TPAKTOBAThH
(GU3HYECKUIT CMBICT HCIOIB3YEMBIX BEIWYWH, WX OOO3HAYCHHS] W CIUHUIIBI,
HaXOJIUTh (OPMYIIBI, CBS3BIBAIOIINE MAHHYIO (PU3MUECKYI0 BEIUYUHY C APYTHMHU
BEITUYMHAMU;

ONKCHIBATh HM3yYCHHBIE TEIUIOBBIC CBOMCTBA TEM W TEIUIOBBIC SIBICHMUS,
UCTIONB3Yysl (M3MYECKUE BENWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KUHETUYECKAasl SHEPTUsl XaOTUYECKOT'0 JBMKEHUS MOJIEKYJ, CPEIHEKBAIpaTUUIHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, pabora rasa,
KO3 (UIIMEHT TMOJIE3HOrO JEWCTBHSI TEIJIOBOrO JIBUTaTeNs; MpPU OMHCAHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKHUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
00O3HAUEHUs W EAWHMIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIONIME JaHHYIO
(U3HYECKYIO BEIMUMHY C IPYTUMHU BEJIMYNHAM;

OIHMCHIBATh M3YUYCHHBIC JICKTPUUECCKHE CBOMCTBA BEIIECTBA U DJICKTPHUCCKUE
SBJICHHS (TIPOIIECCHI), UCIIONB3Ys (PU3UUYECKUE BETUUYMHBI: DJICKTPUUECCKUN 3apsif,
ANEKTPUUECKOE TOJIe, HAMPSIKEHHOCTD TOJIS, TIOTEHIINAN, Pa3HOCTh TOTEHIINATIOB;
IpU ONUCAHUM TIPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIOJIb3yEMbIX
BEIUYMH, MX OOO3HAUEHUS M €JMHUIIbI; yKa3blBaTh (POPMYIIbI, CBSA3BIBAIOIIUE

JTaHHYI0 (U3UYECKYIO BEIUUHUHY C IPYTUMH BEIMYUHAMU,



aHaJTM3UPOBATh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BcemupHoro Tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHMsSI MEXaHMYECKOM DSHEPruH, 3aKOH COXPAHEHUS HWMITYJIbCa,
OPUHIUIT CYNEPIO3UIMNA CHJI, MPUHIIUI PABHOINPABUS HHEPLHUAIBHBIX CUCTEM
0TCU€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoM, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
ANEKTPUUECKOro 3apsija, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JISUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOUCTB; pa3nuyaTh yCJIOBUS UX 0€30MaCHOTO MCIOJIL30BaHUS B MTOBCEIHEBHOM
KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopMyIHpoBaTh MpoodIeMy/3a1auy ¥ THIIOTE3y YIeOHOr0 AKCTIIEpUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000pYA0BaHUS, MPOBOJAUTH OTBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYUIECTBIISATh MPSAMbIe U KOCBEHHBbIE U3MEPEHUS (PU3NYECKUX BEIMYUH, TIPU
STOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKH IOTrPEIIHOCTEN U3MEPEHHUI;

UCCJIE0BaTh  3aBUCUMOCTH  MEXAY  (U3UUYECKHMMHU  BEJIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCHpPOBATH PE3YJIBTATHI TOTYICHHON 3aBUCUMOCTH (PU3NUYECKUX BETUYNH B BUJE
TaOHIl ¥ TPaPUKOB, AETATh BHIBOIBI IO PE3yIbTaTaM UCCIICIOBAHNS,

coOJII01aTh TpaBmia O0E€30MaCHOr0 TPyAa MPU MPOBEJACHUU HMCCIEIOBAHUIN B
paMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW W IMPOECKTHOU
JIESITENHbHOCTU C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO

000py10BaHUS;



pemath pacu€THbIE 3aJa4d C SBHO 3aJlaHHOW (DU3UMYECKONW MOJIETBIO,
UCTIOJIB3Ysl (PM3HUECKUE 3aKOHBI M MPHUHIIMIIBI, HA OCHOBE aHaJIU3a YCIOBUS 3a/1aun
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (OPMYIIBI,
HEOOXOoANMBIE ISl €€ pelleHusi, MPOBOAUTh PACUYEThl U OLEHUBATH PEATbHOCTb
MOJTYy4YEHHOT0 3HAYCHUS (PU3NYECKOIN BETUIHHBI;

pemaTh Ka4eCTBEHHBIE 3414l : BBICTPAUBATh JJOTHYECKU HEIPOTUBOPEYUBYIO
LIEIIOYKY PACCYXXICHUM C OIOpPOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue sIBICHUS;

UCIOJIb30BaTh IIPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH()OPMAaLIOHHbIE
TEXHOJIOTUU [JISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAUMHA U IPEACTABICHUS
y4eOHOM M HAay4YHO-NONYJSAPHON HMH(POPMALMM, MOJYYEHHOW W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOIYYaeMYI0 HH(OpMAIIHIO;

OPUBOJIUTH MPUMEPHI BKIIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHUE TEXHUKH
1 TEXHOJIOT U,

UCTOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU 1A
oOecrieueHusi 0€30MaCHOCTH TpU OOpaleHuu ¢ TpudopaMu U TEXHUYECKUMHU
yCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbSl U COOJIIOJEHUSI HOPM SKOJIOIMYECKOIr0
NOBEJICHUS B OKPYKAIOLIEH CpeaE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLUAJIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TpyHNbl, PAUUOHAIBHO paclpeeisTh OO0SA3aHHOCTH M
IUIAHUPOBAThH JEATENBHOCTh B HECTAHAAPTHBIX CUTYAlLMSX, aJ€KBATHO OLIEHUBATh
BKJIAJl K&JKJIOT0 U3 YYACTHUKOB IPYMIIbI B PEIIEHUE paCCMaTPUBAEMOM MTPOOIEMBI.

K koniy o6yuenus B 11 kJacce rnpeiMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUN:

J€MOHCTPUPOBATh Ha MPUMEPax pojb U MecTOo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBl MHUpa, B Pa3BUTHUU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUM, B NPAKTUYECKOW IEATEIBHOCTH JIIOAECH, LEIOCTHOCTh U E€IUHCTBO

(bu3nUecKoil KapTUHBI MUPA;



YUHUTBIBATh TPAHUIBI TPUMCHCHHUS W3YYEHHBIX (U3MUECKUX MOJCICH:
TOYCYHBIA AIEKTPUUCCKUI 3apsi, JIyd CBETa, TOUCYHBIM UCTOYHHUK CBETA, SIepHAs
MOJI€JIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO sijpa MPU PEIICHUH (PU3UUYECKUX
3ajay;

pacro3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBHS TOKAa, B3aUMOCHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAas WHAYKIUS, JACHCTBME MArHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMMCS 3apsil, AJICKTPOMArHUTHBIE KoyieOaHUsS |
BOJIHBI, MPSIMOJMHEHHOE pacIpOCTPAHEHUE CBETa, OTPaK€HUE, MpPeOMIICHHE,
uHTeppepeHnus, audpaknmus W TOJAApU3alMs CBETa, JHWCIEPCHUsS  CBETa,
dbotoanexkrpuueckuit 3pdekt (pororddekrt), cBeToBOE aBieHUE, BOSBHUKHOBEHUE
JUHEHYATOrO0 CHEKTpa aTroMa BOJAOPOJA, €CTECTBEHHas U HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHEIEC,
ONTHYECKHE,  DJEKTPUYECKYI0  TPOBOAMMOCTh  PA3IMYHBIX  Cpela) |
ANIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCIONB3Yys (PU3MYECKHE BEITUYUHBI:
ANEKTPUUECKHUI 3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAMNpSIKEHHE, DIIEKTPUYECKOe
COMPOTHUBJIECHUE, PA3HOCTh MOTEHIIMANOB, 3JEKTPOJBIKYINAS CHia, paboTa TOKa,
WHAYKIMS MarHuTHOTO Toysi, cuina Awmrmepa, cwia JlopeHila, WHIYKTUBHOCTH
KATYIIKW, SHEPrusi DJIEKTPUYECKOr0 M MArHUTHOI'O IMOJed, MEepHoJl M YacToTa
KoneOaHuii B KoJieOaTeNbHOM KOHTYpe, 3apsij M Ccuila TOKa B Mpolecce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWM, (POKyCHOE paccTosiHue H
ONTHYECKas CWUjia JIMH3BI, TIPU OMHCAHWM MPABUIBLHO TPAKTOBATh (HHU3MUECKUI
CMBICIT HCIIOJIb3YEMbIX BEIWYMH, WX OO0O3HAYCHHsS W EIAWHHIIBI, YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYHHY C IPYTUMH BEJTUYUHAMH;

OMKCHIBATh H3yYEHHBIE KBAHTOBBIC SBJICHUS U TPOIECCHI, HCIOIb3Ys
dbusznueckre BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H

qacToTa CBCTA, SOHCPIUA U UMITYJILC q)OTOHa, nepuona mnojypaciaaa, SHCpPrusga CBA3U



ATOMHBIX SiJIep, NpPU OIMCAHWM TMPABWIBHO TPAKTOBAaTh (DU3NYECKUN CMBICI
UCIIOJIb3YEMbIX BEIWMYMH, MX OOO3HAYEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYrMMH BEJIUYMHAMU,
BBIYHCIISATH 3HAYCHNUE (DU3NIECKON BEITMYUHBI;

aQHATM3UPOBATHh (PU3UUYECKHUE TMPOIIECCHI W SBIICHUS, UCTIONB3YysS (Ppu3ndeckue
3aKOHBbI M MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U NapaJlIeIbHOTO
COCIUMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKLIHH, 3aKOH MPSMOJIMHENHOI0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITeHa mis Qororddekra,
3aKOH COXPAaHEHUWsl JHEPTUHU, 3aKOH COXPAHEHHs HMMIIYJIbCa, 3aKOH COXpPaHEHUS
ANEKTPUUYECKOr0 3apsAjia, 3aKOH COXPAHEHHs] MacCOBOI'O 4YMCIia, MOCTyJaThl bopa,
3aKOH paJIMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCIOBHUS (TpaHUIlbI, 00JacTH)
PUMEHUMOCTH;

ONpENIENATh HANPABICHUE BEKTOPA MHIAYKIIUK MAarHUTHOIO TOJIS TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh HM300paKEHHUE, CO3/1aBA€MOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIEPUMEHTBhI 10 MCCIENOBaHUI0 (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHUMN: MpU 3TOM
dbopmyupoBaTh MpodsiemMy/3aaauy U TMIOTe3y y4eOHOro SKCIIEpUMEHTA, COOUPATH
YCTAHOBKY U3 MPEIJIOKEHHOTO 000PY10BaHUS, IPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIbI;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, ITPU
ATOM BBIOWpaTh ONTHUMAJBHBIN CIOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJTUYHMH C MCTIOIH30BAHUEM IPSMBIX

U3MEpPEHUN: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATh



TIOJTYYCHHON 3aBUCUMOCTH (M3MUYECKUX BEIIMYMH B BHUAC TAOMUIl W TpadHKOB,
JIeNIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICTOBAHMSI;

coOo1aTh mpaBmia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, YYEOHO-UCCIIENOBATEIBCKOW W IMPOCKTHOU
JESTENHbHOCTA C WCTOIB30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO,
UCTIOJB3Ysl (U3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOoMMbIE NIl €€ pelleHHus, MPOBOAUTh PAcU€Thl U OLICHUBATh PEATbHOCTh
TIOJTYYCHHOT'0 3HAYCHHS (PU3NIECKON BEITUIMHBL

penaTh Ka4eCTBEHHBIE 33/1aUl: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
IIEMOYKY PACCYXKACHUI C ONMOpONW Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nUecKue sIBICHNUS;

UCIIOJTb30BaTh MPH PEIICHNN YIEOHBIX 33/1a4 COBPEMEHHbBIC HHPOPMAITMOHHBIC
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMN U TPE/ICTABICHUS
y4eOHOM ¥ HAay4YHO-TIOMYJAPHON WHGOpMAIUK, TOJYYCHHOU W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOITyYaeMyr0 HH(OpMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalluH, NPUOOPOB M TEXHUYECKHUX
YCTPOKMCTB, pa3ndaTh yCIOBUS UX OE30IMACHOT'O HCIIONB30BAHUS B ITOBCEIHEBHOMN
KU3HU;

NIPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(HU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B ITOBCETHEBHOM KU3HH JIJIS
oOecrieueHusi 0€30MaCHOCTH TpU OOpaleHuu ¢ TpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 37I0POBbS M COOJOJIEHHUS HOPM SKOJOTUYECKOTO

MOBEJICHUS B OKPY KAIOIIEH CPEAE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUIAaHUPOBaTh palbOTy TPYIIbI, pPalMOHATIBHO pPACHpPEAeNsITh OOSI3aHHOCTH U
IUTAHUPOBATh AEATEIbHOCTh B HECTAHAAPTHBIX CHUTYAIUSX, AJICKBATHO OLICHUBATH

BKJIAJT K&KJIOTO M3 YYACTHUKOB T'PYIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOJIEMEI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabubie | IlpakTnyeckue
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Paznea 1. PU3UKA U METO/JIbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®du3nKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paszgen 2. MEXAHUKA
bubnuoreka [IOK
2.1 KunemaTtuka 5
https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.2 JlnHamuka 7
https://m.edsoo.ru/7f41bf72
butmmoreka [JOK
2.3 3aKOHBI COXpPAHECHHS B MEXAHUKE 6 1 1
https://m.edsoo.ru/7f41bf72
Hroro mo pasnerny 18

Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA



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

OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOM bubnmnoreka [JOK
31 TEOPUH ? https://m.edsoo0.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 Bubanorexa LOK
https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnnorexa [IOK
33 ®da3oBbIe EPEXOIbI > https://m.edsoo.ru/7f41bf72
Hroro mo pasneiny 24
Paznen 4. DJIEKTPOANHAMUKA
4.1 DnexTpocTaThKa 10 bubmaorexa LIOK
https://m.edsoo0.ru/7f41bf72
45 [locTostHHBIN 3neKkTpudecKuid ToK. Toku B 1 bubmmorexa [IOK
Pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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 KVIACC

KoimnuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB H TeM (mudpoBbie)
Ne n/m Konrpoasubie | Ilpakruueckue
NPOrpamMMmbl Bcero odpa3oBaTejbHbIe
padoThI padoTbI
pecypchbl
Paznea 1. JIEKTPOANHAMUKA
11 MarunuTtHOe 1moJje. IJIeKTpOMarHuTHast 1 1 3 bu6mmoreka [IOK
' WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
”1 MexaHu4ecKHe U JIEKTPOMarHuTHbBIE 9 N bu6muoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
55 MexaHu4yeckre U 3JIeKTPOMarHUTHbIE . 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubanoreka LIOK
2.3 OnTuka 10 3
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIUAJIBHON TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBBI crielMagbHON TEOPUHU

OTHOCHUTCIBHOCTHU

bubnunorexa LIOK
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

Hroro no pazueny 4
Pa3znea 4. KBAHTOBASI ®DU3UKA
bubnaunorexa LIOK
4.1 OneMeHTBbl KBAHTOBOW ONTUKH 6
https://m.edsoo.ru/7f41c97¢
bubmunorexa LIOK
4.2 CrpoeHue atoMa 4
https://m.edsoo.ru/7f41c97c
but6mmoreka [JOK
4.3 ATOMHOE PO 5
https://m.edsoo.ru/7f41¢c97¢
Hroro no pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

bubnunorexa LIOK
5.1 DJeMEHTBI aCTPOHOMHH M aCTPOPUIUKU 7
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznesn 6. OBOBIIAIOILIEE IOBTOPEHHUE
but6mmoreka [IOK
6.1 O6o0matrotiee MOBTOPEHUE 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KVIACC

Kon
NpoBepPsieMOro

pe3yJibTara

HpOBepﬂeMbIe NMPEAMETHBLIC PE3YyJIbTAThl OCBOCHUSA OCHOBHOM

0o0pa3oBaTeIbHOM MPOrpaMMBbl CPeHEro 001ero 00pa3oBaHus

10.1

JIeMOHCTpHpOBAaTh Ha TpUMepax polb W MecTo (HU3UKH B
(bopMHpPOBaHUN COBPEMEHHOM HAay4yHOM KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOH AEATEIbHOCTH

JIronen

10.2

Y4uTHIBaTh TPAHUILIBI IPUMEHEHUS N3YYCHHBIX (PU3UYECKUX MOJIEIICH:
MaTepualibHas TOYKA, WHEpLUAIbHAS CHCTeMa OTcuéra, abCOJIIOTHO
TBEPAOE TEJI0, UICATBbHBIN I'a3; MOJEIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYCYHBIM DJIEKTPUUECKHH 3aps] — IPU PEIICHHUU

bu3HUYecKuX 3a1a4

10.3

PacnoznaBath huzmdeckue siBneHus (porecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYISPHO-KMHETUYECKOU TEOpUHU
CTPOCHUSI BEUIECTBA M JJEKTPOAUHAMHMKH: PABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOIUHENTHOE ABUKEHUE, CBOOOIHOE MaJieHUe
TCJ, ABUIKCHHUC II0 OKPYKHOCTHU, MHCPLHA, B3211/IMOI[G§ICTBHC TCII,
nuddy3usi, OpPOYHOBCKOE [BII)KEHHE, CTPOCHHE JKHUIKOCTEH U
TBEPABIX TeN, W3MEHEHHE 00bEMa Tel TMpu HarpeBaHUH
(oxJnaXkIeHHuH), TEIUIOBOE paBHOBECHE, MCIapeHHe, KOHJIEHCallMs,
IUIaBJICHUEC, KpUCTANIU3alusa, KHIICHUC, BJIAXXHOCTbH BO34YyXa,
MOBBIICHUC HaBJICHHA Tra3a IIpU Cro HarpeBaHvuM B 3aKpPbBITOM
cocyne, CBs3b MEXIYy IapaMeTpaMHM COCTOSIHMSI rasa B

M30IpoIieccax; dJICKTPU3AIMS TeJ, B3aUMOJICHCTBUE 3aPsI0B

10.4

OnucelBaTh  MEXaHHYECKOE ABMIKCHUC, MUCIIOJIb3Yys (1)I/I3I/I‘-IGCKI/IC
BCJIMYHHBI: KOOpJAWHATA, IIYTh, IICPEMCIICHUC, CKOPOCThb, YCKOPCHUC,
MacCa T¢Cjla, CHJIa, HUMIYJIbC TCJlIa, KHHCTUYCCKAA OSHEPIusi,

IMOTCHUUAJIbHAasA OSOHEPIusd, MCXaHHUYCCKasd pa60Ta, MCXaHU4YCCKada




MOIIHOCTb; IPH ONMCAHUU MPABWIBHO TPAKTOBATh (U3NUECKUNA
CMBICTT HUCIOJB3YEMbIX BEJIMYUH, MX OOO3HAUEHUS U E€IUHMIIBI,
HAXOJAUTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYHHY

C APYTMMH BEITUYMHAMU

10.5

OnuceiBaTh HM3Y4YCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBHIC
SBJIICHUS, WCIOJNB3ys (U3NYecKne BEIUYHHBI JIaBIICHHE Tas3a,
TeMIlepaTypa, CpeIHssS KHHETHYECKas DJHEPrusi XaoTHYECKOTO
JIBIDKEHUS MOJEKYN, CpeJHEKBaJpaTUYHasi CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OSHeprus, pabora rasa,
KO3 (UIIMEHT TMOJE3HOTO NEUCTBUSA TEIJIOBOTO JIBUTATENS; TPH
OMHMCAaHWUU  TPAaBUIBHO  TPAKTOBAaTh  (U3HYECKHUH  CMBICI
UCIIOJIb3YEMBIX BEIUYUH, UX O0O3HAUCHUS U CIUHUIIbI, HAXOAUTH
(dbopMysbl, CBS3BIBAIOIINE JAaHHYIO (U3UYECKYI0 BEIUYHUHY C

JIpPYTrUMU BeJTUYMHAM

10.6

OnuceiBaTh M3Y4YCHHBIC DJJICKTPUUECKHE CBOWMCTBA BEIIECTBA U
JNEKTPUYECKUE sBIEHUS (TPOIECChl), HCIONB3ySd (PU3NIECKUE
BETMYMHBI:  DIEKTPUYECKUH  3apsia,  DIEKTpUYecKoe  MoJie,
HANpsDKEHHOCTh  TMOJISA, MOTEHIMAN, Pa3HOCTh IOTEHIMANIOB; IPHU
OMHCAaHWUU  TPABWIBHO  TPaKTOBATh bU3HYEeCKU  CMBICT
UCIIOJIb3YEMBIX BEIMYWH, UX O0O3HAUCHUS W CAMHHMIIBI; yYKA3bIBATh
(hopMyIibl, CBSA3BIBAIOLINE JAHHYIO PU3NYECKYIO BEIHUUHY C APYTUMU

BCINYHNHaAMU

10.7

aHaM3UPOBaTh (PU3MUECKUE TIPOLECCHl M SBJICHUS, HCIIOIB3YS
¢u3nveckne 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEHU, |,
I1 u 111 3akonb! HRI0TOHA, 3aKOH COXpaHEHHsI MEXaHUUECKOM SHEPruH,
3aKOH COXPaHEHHUS UMITYJIbCA, IPUHIINI CYNEPIO3UIIIH CUJI, IPUHIINAT
pPaBHONPABHS HMHEPUUAIBHBIX CHCTEM OTCUETa; MOJEKYJSPHO-
KUHETHYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, FA30BbIC 3aKOHBI, CBSI3b
CpeaHel KMHETHYECKOW SHEPruu TEIJIOBOTO JIBHKEHUS MOJIEKYI C
a0COJIIOTHOW TeMIepaTypoi, NepBbIii 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHs 3JEKTPUYECKOro 3apsjaa, 3akoH Kyiona; mpu 3ToM
pas3nuyaTh CIOBECHYIO (DOPMYINPOBKY 3aKOHA, €T0 MATEMAaTHUECKOE

BBIpQ)KEHHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH




10.8

OOBACHATH OCHOBHBIC MPHUHIMIBI ACHCTBUA MAIlUH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX O€30MacHOro

HCIIOJIBb30BaHUs B HOBCGHHGBHOﬁ KHN3HU

10.9

BBITIOTHATE SKCTIEPUMEHTBI IO UCCIIETOBAHUIO (PH3HMUYECKHUX SBICHUN
U MIPOIIECCOB C UCIIOJIb30BAHMUEM HPSAMBIX M KOCBEHHBIX M3MEPCHUII;
IIpH 3TOM (OpPMYIUPOBATh MpoOIeMy (3aauy) U TUIOTE3y y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  INPEIJIOKEHHOTO

O60py,[[0BaHI/I${, MIPpOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTB BBIBOBI

10.10

OcymiecTBIATh MpsiMble W KOCBEHHBIE H3MEpeHUs (U3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJBHBIA CIOCOO M3MEpEeHHs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OICHKHA HOFpGLHHOCTGfI I/I3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MeEXAY (U3NYECKUMHU BEIHMUMHAMHU C
WCIIOJIb30BAHUEM TMPSIMBIX W3MEPEHUH; MPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYYCHHOW 3aBHCHUMOCTH
(U3HYECKUX BEJIMYHMH B BUC TaOIUI] U TPaUKOB, 1eTaTh BEIBOIBI IO

pe3yibTaTaM UCCICAOBAHUA

10.12

CobOmromaTh mpaBwia 0€30macHOrO Tpylda TMpPU  TPOBEICHHUH
UCCIIeIOBaHUI B paMKax y4eOHOro SKCIEepUMEHTa, Yy4eOHO-
HCCJIEIOBATENBCKOM U IIPOCKTHOM JEATEIIbHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYLOBaHHS

10.13

Pematp pacu€THble 3a1auu ¢ SIBHO 3aJJaHHOW (PU3NYECKON MOJIENbIO,
WCTIONB3Ys (PU3MYECKHUE 3aKOHBI M MPHUHIUITBI; HA OCHOBE aHaIW3a
YCIIOBUSL 3a7add  BBIOUPATh (UIUYECKYI0O MOJIETb, BBIIETAThH
¢busznueckre BeTUIUHBI U POPMYIIbl, HEOOXOIUMBIE NS €€ peleHUs,
MPOBOJIUTh pPAacCyY€Thl M OLIEHUBATh PEAJbHOCTh IOJYYEHHOIO

3HaueHUs! GU3NYECKOMN BETNUHHbI

10.14

Pemarp  kauecTBEHHblE  3aJauyM:  BBICTPAWBAaTh  JIOTUYECKHU
HENPOTUBOPEUYMBYIO LIETIOUKY PACCYKACHUN C OIIOPON Ha N3YYEHHBIE

3daKOHBbI, 3dKOHOMCPHOCTH U (bl/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonp3oBaTh MpH  pelieHUH Y4eOHBIX 3aJad COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJOTHH JJISl TOHCKA, CTPYKTYpPHpPOBAHUS,

HHTCpHpCTAllU U MPCACTABICHUA yqe6H0171 u HaquO-HOHyHﬂpHOﬁ




I/IH(l)OpMaI_[I/II/I, HOHy‘ICHHOfI N3 PA3JIMYHbIX UCTOYHUKOB; KPUTHYCCKHU

aHAJIM3UPOBATh MOJy4aeMyr0 HH()OPMALIUIO

10.16

[IpuBOANTH TIpUMEpPHI BKJIAZa POCCHMCKHUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBICHEHHE NPOLIECCOB OKPYKAIOLIETO

MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOpeTUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU JuIi oOecnedeHus O€30HMAaCHOCTH NpU  OOpalleHUH C
npubopaMM M TEXHHYECKUMH YCTPOMCTBAMHU, Ml COXpaHEHHUs
3I0pOBbsl M COOJIONEHUS HOPM SKOJIOTUYECKOTO IOBEJIEHHUS B

OKpYy>Kalolleu cpene

10.18

PaGoTaTh B rpymie ¢ BBITOJHEHUEM Pa3IMYHbIX COITUAIBHBIX POJICH,
IUIAHUPOBAaTh  pabOTy TIpPyNNbl, pAUOHAIBHO PACIPEAEIAThH
00s13aHHOCTH M IUIAHUPOBATh JEATEJIbHOCTh B HECTAHIapTHBIX
CUTyallUsIX, aJIeKBaTHO OLIEHMBATh BKJIaJ Ka)KJOTO U3 YYaCTHHUKOB

I'PYIIIBI B pELIEHUE paccMaTpUBaeMOM MpoOIeMbl

11 KVIACC

Kon
NpoBepsieMOro

pe3yJibTara

HpOBepﬂeMbIe MNPEAMETHBLIC PE3YJIbTAThl OCBOCHUSA OCHOBHOM

o0pa3oBaTe/IbHOMH IPOrpaMMBbl CpeJHero 001ero 00pa3oBaHus

111

JIeMOHCTpHpOBaTh Ha TpUMepax polb M MecTo (U3UKH B
(bopMHpPOBaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON IEATENBHOCTH

JIIOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uTHIBaTh TPAHULIBI TPUMEHEHUS N3YYCHHBIX (PU3UYECKUX MOJIEIICH:
TOYEYHBIN DJIEKTPUYECKUN 3apsLl, siACpHAs MOAEIIb aTOMa, HYKJIOHHAs

MOJCIJIb ATOMHOTO AJipa IIPU pCIICHUN (bHSI/I‘leCKI/IX 3aJa4d

11.3

PacnioznaBath Qu3nyeckue sBieHUs (MPoOLECChl) U OOBACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKM U  KBAaHTOBOM  (DU3MKHU:
ANEKTpUYECKasi MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,

MarduTHOC HeﬁCTBHﬂ TOKa, BSaHMOﬂeﬁCTBHC MAarHuToOB,




JIEKTPOMAarHuTHasE MHAYKLUS, JE€HCTBME MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JBWDKYIIUHCS 3apsil, SJIEKTPOMAarHUTHBIC
KojeOaHus W BOJIHBI, INPSMOJIMHEHHOE paclIpOCTPAaHEHUE CBETa,
OTpaXeHHe, IpeloMJeHHe, uHTepdepeHuus, audpakuus u
NOJIIpU3ALIUs CBETa, JUCIEPCHUs CBETA, (POTOIIEKTpHUECKUll 3 ekt
(boTtordekr), cBeTOBOE naBlieHWE, BO3HWKHOBEHHE JIMHEHYATOTrO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHAass W HCKYCCTBEHHAs

PaauOaKTUBHOCTD
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OnuceiBaTh M3y4YE€HHbIE CBOMCTBAa BeIECTBA (DJIEKTPUUECKHUE,
MarHUTHbIE, ONITUYECKUE, JIEKTPUUECKYIO IPOBOIUMOCTD Pa3INYHBIX
Cpell) U DJIEKTPOMAarHUTHbIE SIBIE€HUSA (IPOLECCHI), HCIONb3Ys
¢usnyeckue BEIMYMHBL JJIEKTPUYECKUHM  3apsi, CHila TOKa,
JNEKTPUYECKOE  HANpPSDKEHUE, DJIEKTPUUECKOE  CONPOTHUBIICHUE,
pasHocTh nmoteHnuanos, JJIC, paboTta Toka, HHIYKIIMSA MAarHUTHOTO
nosis, cuwia Ammepa, cuna JlopeHlia, MHAYKTUBHOCTh KaTYUIKH,
SHEPrus 3JEKTPUUECKOr0 M MAarHUTHOIO MOJEH, NepUoa U 4acToTa
KosieOaHMi B KOJIeOaTeIbHOM KOHTYpE, 3apsi/l M CHJla TOKa B ITpolecce
TFapMOHUYECKUX  JJEKTPOMAarHUTHBIX  KojeOaHuid,  (oKycHOe
paccTosiHWE M ONTHYECKas CHJIA JIMH3BI; NPU OMUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICT HUCHOJB3YEMBIX BEIUYMH, HX
00O3HAUCHUsI W EIWHUIIBI; YKa3bIBaThb (POPMYIIBI, CBS3bIBAIOIIUE

JaHHYIO (PM3UYECKYIO BEJIMUMHY C IPYTUMH BETUYHMHAMU
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OnuceiBaTh HU3y4YEHHbIE KBAaHTOBBIE SIBJICHUS M  IMPOLECCHI,
UCIIONB3Ysl (PU3NYECKHE BEIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETAa, SHEPTUs U MMITYJIbC (HOTOHA,
IIEpUOJ OoJIypaciana, YHEPrys CBA3U ATOMHBIX sJ1€p; IIPU OIMCAaHUU
IPAaBWIBHO TPAKTOBAaTh (U3NYECKUH CMBICI  HCIOJIb3YyEMBbIX
BEJIMYMH, MX OOO3HAUYE€HMs M E€IWHHULBI; YyKa3blBaTb (HOPMYJIbI,
CBA3BIBAIOIME JIAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BCINMYHMHAMHU, BBIYUCIIATh 3HAUCHHUC (bH3quCKOﬁ BCJIMYHMHBI

11.6

AHaJ'II/ISI/IPOBaTI) (1)H3HLIGCKI/IC IMpoHeCCbl M ABJIICHHA, HCIIOJIB3Ys
(1)H31/I‘-ICCKI/I€ 3aKOHbl W IIPUHIMIIBI: 3aKOH OMa, 3aKOHbI

MOoCJICAOBATCIIBHOTO W MapalVICIbHOTO COCAWHCHUA HNPOBOIAHUKOB,




3akoH J[xoyns — JIeHna, 3aKoH 3JIeKTPOMAarHUTHON HHAYKIIUH, 3aKOH
PSMOJIMHEIHOTO pacpOCTPaHEHHS CBETA, 3aKOHBI OTPAYKCHUS CBETA,
3aKOHBl IIPEJIOMJICHUS CBETa, YpaBHEHME OWHIITEWHA UL
dotorddekra, 3aKOH COXpAaHEHHUS HSHEPTHH, 3aKOH COXPaHCHHUS
UMITyJIbCA, 3aKOH COXPAaHEHHs DJJIEKTPUYECKOrO 3apsjaa, 3aKOH
COXpPaHEHHUsT MaccoOBOTO 4YHWCIa, TMOCTynaTel bopa, 3akoH
pPalMOAaKTUBHOIO pachajga; INpd OTOM pa3iMyaTh CIOBECHYIO
(OpMYITHPOBKY 3aKOHA, €r0 MATEMaTHYECKOE BHIPAKCHUE U YCIOBHS

(rpaHHIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHp@)]CJ'ISITB HalpaBJICHUC BCKTOpa HWHAYKOHWHW MArHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CUJTBI AMriepa 1 cuiibl JlopeHiia

11.8

CTpOI/ITL N OIIMChbIBATh I/1306pa)KeHI/I€, co3JaBacMoO€ IINIOCKHUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOTHATE SKCTIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3HMUECKUX SBICHUN
U TIPOLIECCOB C MCIOJB30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHHIA;
pu 3ToM GOpPMYIHPOBATH IPoOIEMy (3a1a4y) U TUIOTE3y Y4eOHOro
JKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEIJI0KEHHOTO

000pynoBaHus, MPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

11.10

OcymiecTBiATh TpsAMBIE U KOCBEHHBbIE H3MEpeHHUs (HU3MYecKux
BEJIMYMH; TP 3TOM BBIOMpAaTh ONTHMAJBHBIN CHOCO0 M3MEpEHHUs U

HCIIOJBb30BAaTh U3BCCTHHIC MCTOAbI OLICHKH HOFpGIHHOCTCfI I/IBMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NUYECKUX BEJTUYHH C UCTIOIB30BAHHEM
NpSIMBIX U3MEPEHUH; TMpPU HTOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpOBAaTh PE3YNbTATHI MOJYYCHHON 3aBUCHUMOCTH (U3HUYECKUX
BEJTMYMH B BUJIE TaOIUIl ¥ TPA(UKOB, ETaTh BBIBOABI 110 PE3yIbTaTaM

HUCCIICJOBAaHUS

11.12

CobOmomaTe mpaBmiia O€30MACHOTO TpyAa TMpU  TPOBEACHHUH
UCCIIeIOBAaHUH B paMKax Yy4eOHOro »SKCIEepUMEHTa, Yy4eOHO-
MCCIIEZI0BATENBCKON U MPOEKTHOM IEATEIEHOCTH C HCTIOIb30BAHUEM

MU3MEPUTENBHBIX YCTPONUCTB U TAOOPAaTOPHOTO 000PYIOBAHUS

11.13

Pemath pacu€THbple 3a/1a9u ¢ SIBHO 3aJJaHHON (PH3UUECKON MOJIEIBIO,
UCTIONB3YS (hPM3MUECKHe 3aKOHBI UM TPUHIIUIIBI, HA OCHOBE aHallM3a

ycioBusa  3aJavuu BBI6I/IpaTB (I)I/ISI/I‘IGCKYIO MOACIIb, BbBIACIATH




¢buznyeckre BeTUYUHBI U POPMYJIIbL, HEOOXOAUMBIE ISl €€ pelleHus,
MPOBOJIUTh Pacu€Thl ¥ OICHUBATh PEATHHOCTh TOJYYCHHOTO

3HaYeHUS! (PU3HMUECKON BETUIHHBI

11.14

Pemarp  kadyecTBeHHblE  3aJauyd:  BBICTPAUBATh  JIOTUYECKHU
HEMPOTUBOPEUHBYIO LIETIOUKY PACCYKACHHI C ONOPO Ha N3YYEHHBIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I'-I€CKI/I€ SIBJICHUSA

11.15

Hcnonb3oBaTh TpU  pelICHHMM Y4YEeOHBIX 3a/7a4 COBPEMEHHBIC
WH(GOPMALIMOHHBIE TEXHOJOTHUU [JIsl TOHUCKAa, CTPYKTYPUPOBAHWS,
MHTEpIIpeTallui U NPEICTaBICHHUsS y4eOHOW M HAyYHO-TOMYJISIPHOM
nH(pOpMalIKH, MOJIYYEHHOW U3 Pa3IUYHbIX UICTOYHUKOB; KPUTUUYECKHU

aHAJIM3UPOBATh MOIydaeMyto HH(POpMAIIHIO

11.16

OOBSICHATH IMPUHIUIIBL JIEHCTBUSA MalllrH, HpI/I60p0B N TCXHUYCCKUX
YCTpOﬁCTB; pas3jiniaTtb YCJIOBHUA HX 0€e30IacHOr0 MCHOJIL30BAaHUS B

MOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBOANTE TIpUMEpPHI BKJIAZa POCCHMCKHUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOTHI

Hcrionb30BaTh TEOpETHUYECKUE 3HAHUS MO0 (DU3HKE B MOBCEIHEBHOU
KU3HU i1 obOecriedeHHss O€30MacHOCTH TpuU  OOpalieHud ¢
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMH, JJISi COXPaHCHHUS
30POBbSI M COOJIIOJCHUS HOPM 9SKOJIOTHYECKOTO TIOBEJCHUS B

OKpYy>Karollen cpene

11.19

PabGotaTh B rpyImmne ¢ BBIITOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  IpYMIbl,  PAlMOHAIBHO  PACIpeAessTh
O0SI3aHHOCTM M IUIAHUPOBATh JESATENbHOCTh B HECTaHJAPTHBIX
CUTyallUsIX, aJCKBAaTHO OLICHMBATh BKJIAJ Ka)KIOIO M3 YYaCTHHKOB

IpYIIIBI B PELIEHHE PacCMaTpUBAEMOM MPOOIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon

pa3aena

Kon nposepsiemoro

3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUSA

OU3UKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®usuka — Hayka o mnpupone. HayuHbie
METO/IbI I03HAHUS OKpYKarolero mupa. Posis
JKCIEpUMEHTa M TEOpUU B  IpOLECce

MO3HAHUS NPUPOJbL. DKCIIEPUMEHT B (pU3UKeE

1.2

MogenupoBanue (pU3NYECKUX SBICHUH W
IIPOLIECCOB. HayuHnslie TUIIOTE3BI.
@usnyecKkue 3aKOHbI U Teopuu. ['paHMIIBI
MPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipunnun coorserctBusAs. Pons u  mecro
¢u3ukn B (QOPMHUPOBAHUM COBPEMEHHOM
HAay4yHOM KapTUHBI MHUpPA, B INPaKTUYECKOU

NEITEILHOCTH JTI0JIEH

MEXAHUKA

#iHPar#KTHEM ATUKA

2.1.1

Mexanuueckoe NIBIDKCHUE.
OTHOCHUTENLHOCTD MEXaHUYECKOTr O

newkeHus. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

[lepemerienue, CKOpoCTh (CpeHss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHUaIbHOW TOYKH, X MPOEKIUU HA OCU
CUCTEMBI KOOpJIMHAT. Crnoxenune

MIEPEMELIEHUN U CIIOKEHUE CKOPOCTEH

2.1.3

PaBHOMepHOG n PaBHOYCKOPECHHOC

MPSIMOJIMHENTHOE ~ JIBUKEHUE. I'paduku




3aBUCUMOCTH KOOpAUHAT, CKOpOCTH,
YCKOpPEHHUS, MyTH " MepeMenieHus

MaTepI/IaHLHOfI TOYKHU OT BPECMCHU

214

CBobOoaHoe majzeHue. Y CKOpeHue

CBOOOIHOTO MaICHUS

2.15

KpuBonuneiinoe pnBmxeHue. PaBHOMepHOE
JABMOKCHUC MaTepHaJIBHOﬁ TOYKH 110
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTETHFHOE YCKOPEHUE

2.16

TexHuueckue  yCTpOMCTBA:  CHUAOMETD,
JIBU)KEHUE CHAPSIZAOB, LEMHbIE U PEMEHHBIE

nepecaaiu

2.1.7

[IpakTnueckue paboTHL. N3mepenue
MTHOBEHHON  ckopoctd.  HccienoBanue
COOTHOILIEHUS MEXIY yTSAMH,
IIPOIIEHHBIMU TEJIOM 3a IOCJIe10BaTEIbHbIE
paBHBIE  IIPOMEXYTKH  BpEMEHH  IIpU
PaBHOYCKOPEHHOM JIBUKEHUU C HayaJbHOU
CKOpPOCTBIO, paBHOM Hymo. HM3ydyenue
JBYDKEHUS] IIapuKa B BSI3KOM JKUAKOCTH.
N3yuenne nBUXKEHUS Tesla, OpOILICHHOTO

TOPHU30HTAJILHO

2.2

#iHPari#H# IUHAMUKA

22.1

[Mpunuun  oTHocuTenbHOCTH [ amuues.
ITepoiii 3axkoH HeroTona. MHepumanbHbie

CUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHiun cynepno3unnu

CHJI

2.2.3

Bropoii 3akon HeroTOHa 11 MaTepHanbHON
TOYKH B WHEPIHUATHHOW CHCTEME OTCYETa
(UCO). Tperuit 3akoH HerooToHa ans

MaTCpHualbHBIX TOUCK
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3akoH  BcemupHoro taroreHus. Cuna
TskecTH. [lepBass kocMuyeckass CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs
CKOJIBKEHUST W CHJAa TPCHHS  TIOKOS.
Koaddunment tperns. Cuia conmpoTUBICHUS

IIpU ABUKCHUU TCJIAa B dKUAKOCTU HUJIU ra3e

2.2.7

HOCTyrIaTeJ'IBHOG 1 BpallaTCJIbHOC IBUKCHUEC

a0COJIFOTHO TBEPJOTO TEJa

2.2.8

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPALLCHUS.
IIne4o cumnbl. Y ca0BUsA paBHOBECUS TBEPAOTO

Tena B UCO

229

TexHuueckue yCTpOWCTBA: MOMIIUITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[paktuyeckue paboThl. M3yueHne ABHKEHHUS
Opycka 1O HaKJIOHHOW IIJIOCKOCTH TIOJ
JIEMCTBUEM HECKOJLKHX cHII. McciemoBanue
3aBUCHUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX
B JehopMUpPYEeMOIl MPYKUHE U PEIUHOBOM
oOpasnie, OT BEIWYUHBI UX Jedopmaluu.
HccnenoBanue YCIIOBUI paBHOBECHS

TBépI[OI‘O TCJIa, UMCIOIICTO OCh BpalliICHUA

2.3

##Par###3AKOHbBI COXPAHEHIS B MEXAHUKE

NmMnynbc MaTepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepualbHBIX Touek. HWMmynec cuibl u
M3MEHEHHE UMITyJIbCca Tela
3akoH coxpaHeHuss wumnyiabca B MCO.
2.3.2
PeakTuBHOE nBMXKEHUE
2.3.3 Pabota cuibr
234 MOMHOCTD CUJIBI




2.35

Kunernueckass  sHeprus  MaTepualbHOMN

TO4kHU. TeopeMa 0 KNHETHYECKOW YHEPTUN

2.3.6

[TorenumansHas osHeprus. lloreHuumanbHas
SHEprus yIpyro nehopMUPOBaHHON
npyxunbl. [loTeHnManbHasgs H>HEpPrusi Tena

BOJIM3H MMOBEPXHOCTH 3eMITH

2.3.7

IloTeHnnaabHBIE M HEIIOTCHIIMAIBHBIC CHIIBL.
CBs3b pa6OTLI HCIIOTCHIMAJIBHBIX CHII C
U3MCHECHUEM MEXaHHYECKOMH OHCPIrun
CHCTEMBI TECII. 3akoH COXpPaHCHUA

MEXaHNYECKON YHEPrun

2.3.8

anyrI/Ie U HEYIIPYTUC CTOJIKHOBCHUA

2.3.9

TexHUYeCcKre yCTpPOMCTBA: JBUKEHHUE PAKET,

BOJOMET, KOTIEp, IPYKUHHBII MUCTOJIET

2.3.10

[lpaktuyeckne paboTel. HM3ydeHue cCBs3H
CKOpPOCTEl Tea IpU HEYNpyrom yaape.
HccnenoBanne cBA3M  pabOThl  CHJIBI €

H3MCHCHHEM MEXaHHYCCKOM OHCPIrUu TCJia

3 MOJIEKVYJISAPHASA ©®U3MKA U TEPMOJAMHAMUKA
#H#Par###OCHOBbBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUM
OCHOBHbIE ~ TOJOXEHHUS  MOJIEKYJSIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
. neuxkenne. uddysus. Xapakrep ABIKEHUS
Y B3aUMOJEHCTBHSI YaCTHII BEIIECTBA
Mogenu cTpoeHUsl Tra3oB, KUJIKOCTEH U
1 3.1.2 TBEPABIX TET © OOBSCHEHHWE CBOWCTB
BELIECTBA HA OCHOBE 3TUX MOJEIEHN
Macca wmonekyn. KonudecTtBo BemecTsa.
313 [locrosiHHas ABoraapo
314 TemmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkana remneparyp Lienbcus




3.15

Mopenr wunmeanpHoro rasa. (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU

TCOPHHU UCAJILHOI'O rasa

3.1.6

AOGcomnroTHas TeMIeparypa Kak Mepa cpeiHen
KUHETHYECKON SHEPruu TEIJIOBOT0
nBOKeHUs vactul rasza. llkama temneparyp

KenbBuHa

3.1.7

VYpasuenne Kianelipona — MeHaeneesa.

3akon [lanpToHa

3.1.8

I"a3oBbie 3ak0oHBI. M30mponeccsl B uaeaTbHOM
ra3c C IMOCTOAHHBIM KOJIMYECCTBOM BCIUICCTBA.

u30TepMa, H30Xopa, n306apa

3.1.9

TexHuueckne  yCTpOMCTBAa:  TEPMOMETD,

O6apomeTp

3.1.10

[Ipaktuyeckue paboTsl. M3mepeHue maccel
BO3/lyXa B KJJacCHOU KoMHare. MccnenoBanne
3aBUCUMOCTH MEXIY napaMmeTpamMu

COCTOSAHUA PA3pPCIKECHHOT'O rra3a

3.2

OCHOBbI TEPMOJIMHAMUKA

3.2.1

TepMmoannamuueckas cuctema. BHyTpeHHsIS
SHEPrusi TEPMOAMHAMHYECKOW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHNI

3.2.2

KonngectBo TemnoTsl 1 pabota. BHyTpeHHSs

QHCPIruAa OJHOATOMHOI'O HACAJIBHOT'O I'a3a

3.2.3

Buasl Temonepenayu: TEIIONPOBOAHOCTb,
KOHBEKLHUsA, U31ydeHue. TemioéMKOCTh Tela.
ViaenpHass TEINIOEMKOCTH BelllecTBa. Pacdér

KOJIMYCCTBA TCIUIOTHI ITPU TCIIOIICpEaAAUC

3.24

[lepBb1it 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne [IEpBOro 3aKOHA
TEPMOANHAMUKU K U30IPOLECCAM.

I'pacduueckas unTepnperanus paboThl ra3a




3.2.5

TemoBble MamuHbl. [lpuHUUNBL AEACTBUS
TETUTOBBIX MaluH. [IpeobpazoBanus sHEprUn
B TemwioBeix MammHax. Kosddumnment
none3Horo geiictBus (mamee —  KIIM)

terioBoit mamuHbl. [{ukin Kapuo u ero KIIT/]

3.2.6

Bropoi 3aK0H TEPMOJIUHAMUKH.
HeobOpatumocts mpoiieccoB B MPUPOJE.
TemnoBele  OBUTATENH. DKOJIOTHYECKUE

HpO6HCMBI TCIIOOHCPICTUKHU

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTATENh
BHYTPEHHETO cropanus, OBITOBOM

XOJIOAHUJIbHUK, KOHAUITUOHCD

3.2.8

[IpakTyeckue paboTHI. 3mepenue

YAEIbHON TEITOEMKOCTH

3.3

##HPar###AI'PEI ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

[NEPEXO/IbI

3.3.1

ITapooGpa3zoBanue U KOHJICHCALIHS.
Hcnapenne u kumneHue. YenbHas TeEIUioTa
apooOpa3oBaHUsL. 3aBUCHUMOCTH

TEMIICPATYPhI KUIICHUA OT AAaBJICHUS

3.3.2

AOCONIOTHAsE M OTHOCHUTENIbHAS BJIAXKHOCTH

Bo3ayxa. HacelleHHslil nap

3.3.3

TBépnoe  Tenmo.  Kpucrammmueckue U
amopdHble Tena. AHM30TPONMs CBOMCTB
KpPHUCTaJJIOB. Kunkue KPHUCTAJLIBL.

CoBpemeHHbIE MaTepuabl

3.34

[InaBnenne u KpucTauM3anus. Y IeJIbHAs

TCIJIOTA IJIaBJICHUA. CY6JII/IMaI_II/I$I

3.35

VYpaBHeHue TerioBoro 6ananca

3.3.6

TexHudeckue yCcTpOMCTBA: TUTPOMETP U

ICUXpoMEeTp, KaJIOpUMCETp, TCXHOJIOI'NH




IIOJIY4YCHHA COBPEMCHHEBIX MAaTEPHUAIOB, B TOM

YHUCJIC HAHOMATCpHUaI0B, 1 HAHOTCXHOJIOTUH

3.3.7

[IpakTueckue paboTshl. N3mepenne

BJIA’KHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

###HPar##H## O JIEKTPOCTATUKA

41.1

DnexkTpu3auusi Tel. JNEKTPUUECKUH 3apsii.

Z[Ba BHUJIa SJICKTPHYCCKUX 3apsA10B

41.2

[IpoBoHMKY, JIIEKTPUKH 51

MOJTYITPOBOTHUKH

413

3aKkoH COXPAHCHUS DJICKTPUICCKOTI'O 3apdaa

414

B3aunmoneiictere 3apsnoB. 3akoH Kymnona

4.1.5

Onektpuueckoe  mnone.  Hanpsx€HHOCTH
3JIEKTPUUECKOTO MOJIA. [TpuHLIMT
cynepnosunuu. JIMHMKM  HanmpsHKEHHOCTH

SJICKTPHUYCCKOI'O I10JI

4.1.6

PaGota cui 3IEKTPOCTATUYECKOrO  MOJIS.

IloTenuuan. Pa3HOCTh MOTEHITHATIOB

4.1.7

[IpoBOAHMKYN U TUAIIEKTPUKU B MOCTOSTHHOM
JNeKTpUdYeckoM moje. JlusnexTpuyeckas

MMPOHUITACMOCTDb

4.1.8

ONEKTPOEMKOCTD. Kongencarop.
DNeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpA.

DHeprus 3apsHKEHHOT0 KOH/ICHCATOpa

4.1.9

TexHuueckue yCTpPOHCTBA: 3IEKTPOCKOIL,
AJIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alluTa,
3a3eMJICHHE ANEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

#HPar###II0CTOSHHBIN DJIEKTPUUYECKNM TOK. TOKU B

PA3JIMYHBIX CPEJJAX
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VcaoBus CyHICCTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKa. HUcTouHmku TOKa.

Cuia toka. I[TocTOIHHBIN TOK

4.2.2

Hanpspxenue. 3akon Oma 1715 ygacTka 1enu

4.2.3

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEITBHOE

COIIPOTUBJICHHUEC BCUICCTBA

4.2.4

HOCHGHOB&TGHBHOC, napajjieJibHOC,

CMCIHIAHHOC COCANHCHHC ITPOBOJHHUKOB

4.2.5

Pabota snexrpuyeckoro Toka. 3akoH Jxoyist

— Jlenma

4.2.6

MOH_[HOCTL QJICKTPHUYCCKOI'O TOKa

4.2.7

anexTpoaBrwkymas cuia (mamee — B3J1C) u
BHYTPCHHEE  CONPOTUBICHHWE  HCTOYHHKA
ToKa. 3akoH Oma s 1OJHOW (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHUEC

4.2.8

DNeKTpoHHAsT  MPOBOAMMOCTh  TBEPIBIX
METaJ/JIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJlJIOB oT TEMIIEPATYPHI.

CBepxnpoBoIUMOCTb

4.2.9

DJIEKTpUYECKU TOK B BakyyMme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CobcTBeHHAS "
MpUMecHas MIPOBOJIMMOCTD
MOJyNpOBOIHUKOB. CBOMCTBA pP-n MEepexoa.

[TonmynpoBoIHUKOBBIE TPUOOPHI

4211

DONEeKTpUYecKUid TOK B 3JIEKTPOJIUTAaX.
DNEeKTPOIUTHYECKAS JUCCOLAALHS.

DIIEKTPOJIN3

4.2.12

DNEeKTPUIECKUI TOK B rasax.
CaMOCTOSITENBbHBIA U HECAMOCTOSTEILHBIN
paspsn. Pa3nuuHbie TUIIBI CAMOCTOATENIBHOTO

pazpsaa. Monnus. [1nazma




4.2.13

TexHuueckue  yCTpOMCTBa:  aMmepMmerp,
BOJITMETP, pEOCTaT, WCTOYHUKU TOKa,
AJIEKTpOHAr peBaTeIbHbIE pudopHI,
AJEKTPOOCBETUTENBHbBIE puOOopHI,
TEPMOMETP  COINPOTUBJICHHS, BAaKyyMHBIN
IUOJ, TEPMHUCTOPbI U  (HOTOPE3UCTOPHI,

HOJIynpOBOIIHHKOBI:IfI Auon, raJlbBaHUKa

4.2.14

[IpakTueckue paboTHI. N3yyenue
CMEIIAHHOTO COEJUHEHUSI PE3UCTOPOB.

N3mepenne DJIC ucTOUHMKA TOKa U €ro
BHYTpEHHero conpotuBieHus. Habmronenue

HIIEKTPOJIN3a

11 KIIACC

Kon

pa3nena

Koanposepsiemoro

3JEMEHTA

IIpoBepsieMble 371eMeHTBI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

#HPar##H#M AT HUTHOE T10OJIE. 9JIEKTPOMATHUTHAA

WHTYKIS

43.1

IloctossHHble MarHuThl. B3aumoaencTBue

IIOCTOAHHBIX MarHuToOB

4.3

43.2

MaruutHoe 1mosne. BekTtop MarHMTHOU
WHAYKIUU. [IpuHOMO — Cyneprno3uiuu.
Jluanm MaruutHOM WHAYKUMH. KapthhHa
JIMHUM  MarHuTHOM WHIOYKIMU  TIOJIS

IIOCTOAHHBIX MarHuToB

4.3.3

MaruutHoe mojie MPOBOJHUKA C TOKOM.
KapTtuna nuHuit nosis JiMHHOTO MPSAMOTo
MPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO

MMPOBOJHUKA, KATYIIKH C TOKOM. OnbIT




Opctena. BzaumoeiicTBrue mpoBOIHUKOB

C TOKOM
434 Cuna Amrepa, e€ MOJlyJIb U HalpaBJiCHUE
Cuna Jlopenua, eé MOJYJIb "
435 HampaBjieHue. JIB>kKeHue 3apsKeHHOU
o YACTHUIIbI B OJJTHOPOHOM MAarHUTHOM TIOJIE.
Pabota cunsl Jlopenua
4.3.6 SIBieHMEe PIEKTPOMArHUTHON UHIYKIIMH
4.3.7 IToTOK BEKTOpa MAarHUTHOW MHIAYKLINN
21C WHIYKIUH. 3akoH
4.3.8
AJIEKTPOMArHUTHOM MHAYKIuu Papanes
BuxpeBoe »snektpuyeckoe mone. I/C
439 WHIYKIIUA B TPOBOJAHUKE, IBIDKYIIEMCS
o MOCTYIATEIBHO B OJIHOPOJTHOM
MarHMTHOM TIOJIe
4.3.10 [Tpasuio Jlenna
NHIyKTUBHOCTS. SIBaenue
4.3.11
camouHaykiuu. J/1C caMonHayKIuu
DOHeprus MarHUTHOTO TOJI KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHuTHOE T0JIe
TexHudeckne yCTpONCTBA: IOCTOSHHBIE
MAarHuThbI, AIIEKTPOMArHUTHI,
4.3.14 AJIEKTPOBUTATEITb, YCKOPUTEIH
AJIEMEHTAPHBIX  YaCTHIl, WHAYKIIMOHHAS
neyvb
[IpakTyeckue paboTHI. N3yuenune
MarHUTHOTO TIOJISl KAaTYHIKU C TOKOM.
4315 HUccinenoBanue nOeUCTBUS MOCTOSHHOTO

Mar"surTa Ha PaMKy C TOKOM.
Hccnenosanue SIBJICHUA

ANEKTPOMArHUTHOW UHIYKIIMH




KOJIEBAHMA 11 BOJIHBI

5.1

#H##PartHH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.11

KonebarenpHast cucrema. CBOoOOIHBIE
KojeOanus. ['apMoHUYEeCKHUe KoJieOaHUsI.
[lepmon, wacrora, amrumTyaa u ¢asza

KoJIeOaHui

5.1.2

[TpyxuHHBIN MasgTHUK. MaTeMaTHuecKuil

MasiTHHUK

5.1.3

YpaBHEHHE TapMOHMYECKHX KOJICOAHHIA.
Kunematuueckoe ¥ JAMHAMUYECKOE

OIIMCAaHHUE KOJIe0aTeILHOTO JABUKCHUSA

5.1.4

[IpeBpaienue SHEPrUuu npu
rapMOHMYECKNX  KonebOaHusix.  CBs3b
aAMIUIATYIBI KoJieOaHui HUCXOOHOMU
BEJIMYMHBI C aMIUTUTYJaMH KoJjeOaHui eé

CKOPOCTH M YCKOPEHUS

5.15

Konebarenbubiii  koHTYp. (CBOOOIHBIE
AIIEKTPOMAarHUTHBIE Kose0aHus B
UeaJbHOM  KOJIeOAaTeIbHOM  KOHTYpe.
AHanorust MexJay MEXaHWYECKUMH |
AIEKTPOMArHUTHBIMU KOJIe0aHUSAMHU.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHWA SHCPIruu B HACAJIbHOM

KoJIe0aTEIbHOM KOHTYpC

5.1.7

5.1.8

BoiHyXeHHbBIE MeXaHUYeCKHe
KOJIEOaHUS. Pe3onanc. Pesonancuasa
KpHUBasl. BrinyxeHnsie

SJICKTPOMAardiuTHBIC KoJIeOaHHS.

[lepemennbiii  Tok. CuHYcCOMIAIbHBIN

IIEPEMEHHBIN TOK.
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MomHoCcTh MIEPEMEHHOTO TOKa.
AMIUTMTYITHOE U JIEVCTBYIOIIEE 3HAYCHHE

CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [Ipoussoxactso,
nepezayda U nNoTpediaeHue 3IEKTPUIECKON
SHEPruu. OKOJOTHYECKHE PUCKH MpU
IIPOU3BOJCTBE JJIEKTPUYECKOM HSHEPIHUH.
Kynbrypa HCIIOJIb30BaHHUs

QJICKTPOSHCPIUN B HOBCeIlHeBHOI‘/'I KHN3HU

5.1.11

Texnuveckue ycTpoicTBa: ceiicmorpad,
AIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoOInCpcaavd

5.1.12

[Ipaktuueckue pabotel. HccnenoBanue
3aBHCHMOCTH MEpHOAa MaJbIX KOJIeOaHU
rpy3a Ha HUTH OT JUIMHBI HUTH U MaCChI
rpy3a. Mccienosanue nepeMeHHOro Toka
B Lenu u3 MOCJIEI0BATEIILHO
COEAMHEHHBIX KOHJIEHCATOPA, KaTyIIKH U

pe3ucropa

5.2

#HPartHFMEX AHNYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHBI

5.21

MexaHunueckue BOJTHBI, YCIIOBHS
pactpoctpanenus. Ilepumon. CxopocTh
pactpoCTpaHEHUS ©  JUIMHA  BOJIHBIL.

HOHCpe‘lHLIe " NpOJAOJIbHBIC BOJIHBI

5.2.2

###Par### Narepdepenius u 1udpaxius

MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.

BeicoTa Tona. Tem0p 3Byka

5.24

OJIEKTPOMAarHUTHbBIE  BOJIHBL. Y CIIOBHUS
W3IIY9CHHS]  DJICKTPOMArHWTHBIX  BOJIH.
B3aumnas opueHTanus Bektopos E, Bu v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€




5.25

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHUE, NPEIOMIICHNE, MOJISIPU3aIH,
mudpakuus, uHTepdepeHuus. CKOpoCTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeneHnne >JIeKTPOMarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHIUIIBI PAgUOCBSA3U U TEIEBUIACHUS.
Pangnomokarmusi. DJIEKTPOMArHuTHOE

3arps3HEHUE OKPYKAIOIICH CPeIbI

5.2.8

TexHu4eckne yCTpOHCTBA: MYy3bIKAJIbHBIE
UHCTPYMEHTHI, YJIBTPa3BYyKOBas
JUAarHOCTUKAa B TEXHUKE M MEIULUHE,
pamap, paguoONpPUEMHHK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neup

5.3

##HHParH#OIITUKA

5.3.1

[Ipsimonuueiinoe pacupocTpaHeHue

CBETa B OTHOPOIHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS
cgeTta. [locTpoeHue n300paxeHHii B IJIOCKOM

3epKajie

5.3.3

[Mpenomsienne cBeta. 3aKOHBI TPETIOMIICHHS
CBETa. AOCOMIOTHBIN [moxasarelib

MMpCIIOMIICHUA

5.34

[Tonxoe BHYTpPEHHEE OTpaKEHUE.
IIpenenbHBIN yroil MOJHOTO BHYTPEHHETO

OTpaKeHUs

5.35

Hucnepcusi cBera. CIOXHBIA COCTaB

Ocnoro ceera. Lier

5.3.6

CoOuparoie U paccerBarOIIUE JIHH3BI.
Tonkas juH3a. DOKYCHOE pacCcTOSHHE U

OIITHYCCKas CHJia TOHKOH JIMH3HI.




[TocTpoenue M300paKeHUI B
coOuparonMX M pacceuBAIOIIUX JIHH3aX.
@opmysa TOHKOM JMH3BL. Y BEJIUYEHHUE,

JaBaeMoe JIMH30M

5.3.7

[Ipenemnst MPUMEHUMOCTH

T€OMETPUYECKON ONTUKHU

5.3.8

Wutepdepennust  cBera. KorepeHTHBIE
UCTOYHUKU.  YCIIOBHS ~ HaOJIrOAEHUS
MaKCUMYyMOB u MUHHAMYMOB B
UHTep()EpEeHIIMOHHON KapTHHE OT JBYX

CI/IH(bEBHBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  cBera.  JudpakunonHas
pemérka. YcinoBre HaOIIOACHNS TTIaBHBIX
MaKCUMYMOB npu naICHUN
MOHOXPOMaTHYECKOTO CBETa Ha

TUQPPAKIUOHHYIO PEIETKY

5.3.10

5.3.11

HOJ'IHpI/I?)aI_[I/IH CBCTa

TexHudeckne yCTpPOWCTBA: O4YKH, JIyna,
¢doroanmapar, MPOSKIMOHHBIN ammapar,
MHUKDPOCKOII,  TEJIECKOIl,  BOJIOKOHHAas
ONTUKA,  JAU(paAKIUOHHAS  pPEHIETKa,

MOJIIPOU T

5.3.12

[lpakTraeckne  paboTel.  M3mepenue
nokasatesns npenomiieHus. MccnegoBanue
CBOMCTB  HW300pakCHHMH B  JIMH3AX.

Hab6nronenue qucnepcuu ceeta

BJIEMEHTAI CITELITUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

['paHuLbl TPUMEHUMOCTHU KJIACCUYECKOM
MEXaHHKH. [Toctynatet TEeOpuun
OTHOCHUTEITBHOCTH: WHBApUAHTHOCTh
MOAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

MNPpUHOUIT OTHOCUTCIBHOCTH OuHImTEeHA




OTHOCHUTENHLHOCTD OJHOBPCMEHHOCTH.

6.2 3amejyieHHe BPEMEHH | COKpaIleHUe
JUTAHBI

6.3 DHeprus U UMMYJIbC CBOOOTHOM YaCTHIIBI
CBsi3p Macchl C PHEPrU€dl U UMITYJILCOM

6.4 CBOOOJHOW YaCTHIBl. ODHEPrus TMOKOS

CBOOOTHON YaCTHUIIEI

KBAHTOBAS ®U3UKA

7.1

HiHPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Dopmyna Ilmanka cBA3u
sHEepruu (POTOHA C ero YacTOTON. DHEePrus

U UMIYJIbC POTOHA

7.1.2

OTtkpbiTHE u HCCIIEI0OBAaHNE
¢doroapdexra. Omprrer A.I'. CroneTosa.

3akoHsbl potodddexra

7.1.3

YpaBHenue OUHIITENHA st

dorordpdexra.  «Kpacnas  rpaHuna»

dororddekra

714

Japnenue ceeta. OnbrTel [1.H. JIeOGenena

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHudyeckue ycTpoicTBa: ()OTONIEMEHT,
¢doronaTuuk, COJIHEYHas Garapes,

CBETOIUOI

7.2

CTPOEHHUE ATOMA

721

Mopenb atoma Tomcona. ONbIThI
Pesepdopa o uccneqoBaHUIO CTPOCHUS

aroma. HnaHeTapHaﬂ MOJCJb aTOMa

7.2.2

[Toctynatet  bopa.  U3nydyenue wu
norjouieHue (OTOHOB NIpU  IEPEXOe
aToMa C OJIHOTO YpPOBHS JHEPrUU Ha
apyroil.  Buabsl  cnektpoB.  Cnektp

YPOBHEW SHEPTUH aTOMa BOAOPOA




7.2.3

Bonuosrle cBoiicTBa yactull. BoiHEBI 1€
Bporins. KopnyckynsipHO-BOJHOBOM
nyamusM. Jludpakuus 3JIeKTpOHOB Ha

KpHUCTaiax

724

CrioHTaHHOE U BBIHYXXJICHHOC U3TY4YCHHUC.

VYceTpoicTBO 1 pUHLIKIT Pa0OTHI Jia3epa

7.2.5

TexHu4eckre yCcTpoMCTBa: CIIEKTPAIbHBII
aHanu3 (CMEeKTPOCKOI), Jia3ep, KBAHTOBBIHM

KOMIIBIOTED

7.2.6

[Ipaktueckue pabotel. HaOnronenue

JIMHENYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIONEHUS € PETUCTpAIUU

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuro cocTasa
paanoakTUBHOrO wu3nydeHus. (CBoiicTBa
anbpda-, Oera-, ramMMma-u3TydeHHs.
Bnusine paguoakTUBHOCTH Ha JKUBBIC

OpraHU3MbI

7.3.3

OTKpbITHE  TPOTOHA W HEUTpPOHA.
Hyxnonnas monens snapa ['eiizenbepra —
WBaneHko. 3apsg sapa. MaccoBoe 4uciio

sapa. M3oTomsl

7.3.4

Anbda-pacma. DIIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacmag. [amma-
u3dy4eHue. 3aKOH  paJAMOaKTHBHOIO

pacmnana

7.3.5

OHeprusi CBS3M HYKJIOHOB B  sJIpe.

SAnepusie cuibl. Jlebekt Macch sapa

7.3.6

H,Z[epHLIe pCaKkuunu. I[eneHHe 1 CHHTEC3

sep




7.3.7

Anepubrii  peaktop.  TepmosiaepHbIit
cunte3. [Ipobiembl M MEPCHEKTUBBI
AJIEPHONM  DHEPreTHKU. OKOJOTUYECKHUE

ACIIEKTBI IEPHOU DHEPreTUKU

7.3.8

OnemMeHTapHble  4YacTulbl.  OTKphITHE
IIO3UTPOHA. @yH1TaMEHTAJIbHBIE

B3aUMOI€HCTBUS

7.3.9

TexHuueckue yCTpOMCTBa: JO3UMETP,
Kamepa BuibcoHa, SIEpHBIA peakTop,

aToMHas 6ombOa

7.3.10

[Ipaktuueckue pabotsl. MccnenoBanue
TPEKOB YaCTHII (mo TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3gnoro Heba. CosBe3nusi, spKue

3Bé3,Z[LI, IIaHCThI, X BUAUMOC ABHKCHHC

8.2

Conneynas cuctema. IlmaneTs! 3emMHOU
rpynnel.  [InmaHeTel-ruranTel M UX
CIIyTHHMKH, KapJIMKOBBIE IUTAHETHI. Maiibie

tena COIHEYHOM CUCTEMBI

8.3

Connne, d¢otochepa u  armocdepa.

CoitHeuHast aKTHBHOCTD

8.4

Hctounuk sHeprun CosnHIa u 3BE37

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, paJuyc, TeMIeparypa,
170:¢ B3aUMOCBSI3b. Hunarpamma
«CTIEKTPAJIbHBIA  KJIAaCC — CBETUMOCTB.
3BE3bI TJIaBHOW  MOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JIJIst

3BE3]1 MIABHOM MOCIICAOBATEILHOCTH

8.6

H#H#HPar###BuayTpeHHee CTpoeHHE 3BE3L.

COBpeMeHHbIe IpCaACTaBJICHUA (6]




IMPOUCXOXKACHUN W 3BOJIFOIIUH COJ'IHI_[a n

3BE3]1. DTAMbI )KU3HU 3BE3]T

8.7

Mneunsii Ilyte — Hama ['amakTuka.
CoupanbHass  cTpykTypa  [amaktukwy,
pacnpeneneHue 3BE3A, Ta3a U IBUIM.
[lonoxxenne wu naBwxkenue ConHIa B
l'anaktuke. Ilnockas u cdepuueckas

nmojacucTemsol I'amakTuku

8.8

Tunel ramakTuk. PaauorajakTukd WU

KBa3apbl. YEpHBIE NBIPHI B sIpaxX TajJakTUK

8.9

Bcenennas. Pacmmpenue BceneHHoOi.
3akon XaO6ma. Pa3z0eranue ranakTuK.
Bospact u paguyc Bcenennoil, teopus
bonpmoro B3peBa. Monens «ropsdeit

Bcenennoi». PennkroBoe n3nydeHue

8.10

MacmtabHast  cTpyktypa BceneHHOM.
Meraranaktuka. Hepeménusie mpooieMpl

aCTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

1.

Msxumes I'.4., ByxoBues b.b., Corckuit H.H. «®u3uka. 10 knacc.
VYueOuuk. bazoBeiit u yriny0néunsiii ypoau. @I'OC». — 11-e u3z., crep. —
Mockaa : IIpocsemienue, 2024 T.

Msxkumes I'.4., Byxosues b.b., Hapyrun B.M. «®u3uka. 11 knacc.
VYuebnuk. bazosiit u yrinyonénuusiii ypoHu. ®I'OCy». — 11-e usn., crep. —

Mocksa : [Ipocsemenune, 2024 r.

METOAUYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

1.

2.

HNunaktudeckue marepuanibl @usuka 10, 11 kinacc / A.E.MapoH,
E.A.Mapon. — M.: U3narensctBO «JIpodar, 2023.
TemaTuueckrue KOHTPOJIBHBIE U CAMOCTOSTENbHBIE Pad0ThI O (usuke 10, 11

kiacc / O.M.I'pomueBa. — M.: U3narenscTtBo «Ox3ameny, 2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.

o oA~ w N

http://physics.nad.ru Aanmanuu QU3NIECKUX 00HEKTOB.

http://www.int-edu.ru/soft/fiz.ntml J)Kusas ¢pusuka: oOyuarorias mporpamMmma.

http://www.phizinter.chat.ru/ Ypoku ¢usuku ¢ ucrons3oBanueMm MHTEpHETA.

http://www.fizika.ru/ ®usuka.ru. http://www.fizika.ru/

http://experiment.edu.ru/ ®usuka: KOUIEKIMS ONBITOB.

http://www.school.edu.ru/projects/physicexp ®u3nka: 37eKTPOHHAS KOJUTCKITHSI

OIIBITOB.
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