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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, pean3yroImux OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM OO0y4YeHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXMNPEIMETHbIX CBsI3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeaMeTaMu. B Heil onpeaenstoTcs OCHOBHBIE
e U3ydeHus (U3MKU Ha YPOBHE CpEIHEro oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIlpeJIMETHbIC,
npenMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKH HAa 6a30BOM YpPOBHE, B

TOM YHCJIE MPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxaHue yueOHoro npeamera «duszuka» mo rogam o0yueHus.

dusrka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. ILkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PHU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpaduert U acTtpoHommen. lcmomb3oBaHWE W AKTUBHOE
npuMeHeHne  (U3HYECKHMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oO0ydaromuxcsi, B (OpMHpOBaHHE YMEHUN MNPUMEHATb HAaYYHBIH METOJ
MO3HAHMS TP BBITOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHoBy Kypca ¢pu3uku 11 ypOBHS CpeiHEero o01iero oopazoBaHus MOJI0KEH
PAA UAEH, KOTOPhIE MOKHO pacCcMaTpyUBaTh KaK MPUHIIUIIBI €T0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoes ecenepanuzayuu. B COOTBETCTBMM C HEW Mmatepuan Kypca (GU3HKA
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs



dbopMHUpOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojaraeT HUCIOIb30BaAHUE
T'YMaHUTAPHOTO TOTCHIHANa (DU3UIECKOW HAyKH, OCMBICIICHHE CBS3H Pa3BUTHSI
(U3HKY C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKIUMHU, HPAaBCTBECHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIAPOKUM KPYIrOM TEXHHUYECKUX M TEXHOJOTHYCCKUX MPUIOKECHUN H3YUCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PAa3BUTHEM TEXHHMKH M TEXHOJOTHH, a TaKke 0O0CYXICHHS
npo0JieM paloOHAIBHOTO MPUPOONOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

Crep:KHEBBIMHM DJIEMEHTaMHM Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISOTCA (U3HUeckue Teopuu ((PopMUpPOBaHUE MPEACTABICHHUHA O
CTPYKTYpPE MOCTPOCHUS (PU3NYECKON TCOpUHU, POIH (HYHIAMCHTAIBHBIX 3aKOHOB U
NPHUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O IPUPOJIC, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJISI ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHHUH M IPOIICCCOB).

CHCTEMHO-ICSITCIIBHOCTHBIN MOAX0] B Kypce (DU3HMKHU peaTu3yeTcs MPexKIIe
BCEro 3a CU€T OpraHM3alud SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00YyYarouuxcsl.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTpaMMe
no ¢uzuke oObEIUHEHBI B OOIIMN CHHCOK YYECHHUYECKUX MPAKTUYECKUX pPaloT.
Brifenenne B yka3aHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIAETCS Y4aCTHUKaMU 00pa3oBaTesIbHOTO Ipoliecca
UCXOJII M3 OCOOCHHOCTEH IIJIAaHWPOBAaHMSI W OCHalleHUs KaOuHeta duzuku. [lpu
3TOM oOOecmeurBaeTcs OBJQJCHHE OOYJalOUUMUCS YMEHHUSIMU TPOBOJUTH
KOCBEHHBIE W3MEPEHHs, HCCIEAOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH H
MIOCTAaHOBKY OMBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE YAENSIETCS PEIISHUIO0 PACUETHBIX U KAU€CTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 337124 MPUOPUTETOM SIBIISIIOTCA 337244 C SBHO 3aIaHHOU
¢uznuecko MOJENbIO, TO3BOJIAIONIME TPUMEHSITh M3YYCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. [ KauyeCTBEHHBIX 3a/1ay IPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
0oOBsICHEHHE TPOTEKaHWs (PU3MUECKUX SIBICHWA W TPOIECCOB B OKpYyXKaromiei
KU3HU, TpeOyromwue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTyallud TMPAKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu ®I'OC COO k MaTepUaibHO-TEXHUUYECKOMY
oOecrieueHnI0 y4eOHOTO mporecca 0a30BbI ypOBEHb Kypca (PpU3UKH HA YpOBHE
cpeaHero oOIiero oOpa3oBaHMs MOKEH HM3y4aThCs B YCIOBHSIX MPEIMETHOTO
kaOuHeTa (PU3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUMKiIa. B kaObuHeTe (U3MKU AOIKHO ObITh HEOOXOAMMOE



nabopatopHoe 00OpyAOBaHUE [JIsl BBIMOJHEHUSI YKa3aHHBIX B MIporpamMme Io
(u3HMKEe YUEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
MPUHIUIIOM MUHHUMAJIBHOM JOCTATOUHOCTHU U  OOECIEYUBAET MOCTAHOBKY
MEPEUYUCIICHHBIX B TporpaMme Mo (U3UKE KIIOYEBBIX JEMOHCTpAIMK Jis
UCCIIEJIOBAHUSI  M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OMIUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 00OpyJoBaHUE ISl YYEHUUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyetcsi B BUJe TEMAaTHYECKUX KOMIUIEKTOB U OOECIEUMBACTCA B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydamommxcs. TemMaThyeckue KOMILICKTHI
1a00paToOpHOTO OOOPY/IOBAHMS JIOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIILHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUil.

OCHOBHBIMH 1IEJISIMU U3yUeHUs HU3UKH B 0011IeM 00pa30BaHUU SIBIISTFOTCS :

e (QopMHpOBaHHE HMHTEpPECa U CTPEMJICHUS OOYYaIOIIUXCA K HAy4YHOMY
U3YYCHHIO TPUPOJIBI, PAa3BUTHE HMX HWHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
HCCJIEIOBATEIHLCKOTO OTHOIIEHHS K OKPY KAIOIIUM SIBJICHUSIM;

e (opMHpPOBaHHME HAYYHOTO MUPOBO33PEHHUSI KaK Pe3ysibTaTa U3yUYCHHSI OCHOB
CTpOEHUSI MaTepUH U PyHITAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMmMeHUN OOBSICHATH SBJIEHUS C HCIOJIB30BAHUEM
bu3MUeCcKUX 3HAHUM ¥ HaAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeicTaBiICHUN O poind (DU3UKU IS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHue ITUX 1eNield 00ecTeurnBaeTcs peleHneM CIIeAyIoNuX 3a71a4 B

Ipoliecce U3ydeHus Kypca (GU3NKA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e TMPUOOPETEHUE CUCTEMBI 3HAHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAsT MEXAaHHUKY, MOJEKYSIpHYI0 (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHne yMEHUN TPUMEHSTh TEOPETHYECCKUE 3HAHUSA  JUIS
0oOBbsiCHEHUS (PU3NYECKUX SBJICHUNM B TPUPOAEC H IS TPUHATHS
IIPAKTUYECKUX PELICHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHE CHOCOOOB pELICHUS PA3IUYHBIX 3aJa4 C SIBHO 3aJaHHOMU
duznueckol Monenbplo, 3a1ay, MOAPa3yMEBAIONIUX CaMOCTOSITEIBHOE
co3ianue Pu3MIecKor MOEIH, aJIeKBaTHOW YCIOBUSM 3aJ1a4H;

e TOHWUMaHUE (U3MYECKHX OCHOB W TPHUHIUIOB JEHCTBUS TEXHHUYECCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX TIPOIECCOB, UX BIUSHUSA HA OKPY>KAIOIIYIO
cpeny;

e OBJQJICHHE METOJAMH CaMOCTOSITEIIPHOTO TIJIAHUPOBAHHS U TIPOBEICHUS
¢u3nUecKnX HKCIIEPUMEHTOB, aHAIW3a M WHTEpHpeTanuu HWH(opmaIuy,
onpeiesieHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;



e CO3/IaHHE YCIIOBHUH JJIS1 Pa3BUTHs YMEHUH MPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPYECKOMN AEATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme mo (¢GU3MKE TMepedeHb JTabOpaTOpHBIX U
NPaKTHUYECKUX paboOT SBIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOP
MPOBEJCHHS JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM WHIAWBUIYaITbHBIX
OCOOEHHOCTEH 00yUYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupone. HaydHble MeTOIAbl NO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (pU3MYECKUX SIBICHUN M MpoleccoB. HayuHble TMIOTE3bI.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuponmmHueitHoe agprxenue. JBHKeHHEe MaTepUaJIbHON TOUYKH 10 OKPYKHOCTH
C IOCTOSIHHOW MO MOXYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIUHEWHAs CKOPOCTb.
ITepuon u wactora obpamieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSAI0B, LIENIHBIC U PEMEHHBIE NIEpEAavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JBUKEHHS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HabGmronenne nBmkeHUs Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBIO ONMPEICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NOYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU ITIPU PAaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. Ilepsblii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uinuu cui. Bropoii 3akon HetoToHa 1151
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaJIbHBIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tspkectd. IlepBas kKocMmudeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoibxkeHus, kauenusi). Cuia tperusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOIBLKEHUSI U cujia TpeHus nokos. KoadduiumeHnt tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cuiabl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yuenue aBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3HOBOM 00pasIie, OT uXx AehOopMaIiiH.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc MarepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbsC cuinbl M M3MEHEHUE HMIYJIbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktriBHOE IBHXKEHUE.



Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MaTepualbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPIUU.

[ToreHumnanbHas DHEPrus. IToreHuunanbHas DHEPrus YIPYTro
nedhopMHpOBaHHON Npy>kuHbI. [loTeHIIManbHas SHEPrUs Tena BOJIU3U MOBEPXHOCTH
3emuu.

[TorennmanbHple ¥ HENOTEHIMAJIbHBIE  CHUIIBL. CBsa3p  paboOTHI
HEMOTEHIHAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW YHEPTUH CUCTEMBI TEJI. 3aKOH
COXpPaHEHHUsI MEXaHUYECKOU SHEPIUMU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IIPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED,
IIPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHIMATBEHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3BMEHEHHEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEpPE PACTSKEHUsI PE3UHOBOTO JKI'YTa.

Paznen 3. Mosiekyasipuasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. OcHosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Juddys3usa. Xapakrep ABMKECHUS W
B3aMMOJICVICTBUSA YacTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPBIX TNl M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesieil. Macca u
pasmepsbl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJICKYJSPHO-
KHHETHYCCKOW TEOPHUH HAcaNIbHOro rasza. AOCOJIOTHAsS TeMIiepaTypa Kak Mepa
CpElIHEM KWHETMYECKOW SHEPruy TEIUJIOBOrO JABMXKEHHS dYacTull raza. l[llkama
temiiepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knamneipona.
3akon JlaneToHa. M3omporiecchl B UJI€ATHHOM Ta3€ C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [paduueckoe TpencTaBIeHHE H30MPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4yeckne YCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnpITHl, MOKa3bIBAIOIIME JUCKPETHOE CTPOEHHME BemiecTBa, (oTorpaduu
MOJIEKYJT OPraHUYECKHUX COCTUHECHUI.



OnpbiThl 0 1U(PYy3UN XKUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUpYIOIasi IPUPOY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WITIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UJEaIbHOTO Trasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

OrnpeneneHne Macchl BO3/JyXa B KJIAaCCHOM KOMHATe Ha OCHOBE U3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

NccnenoBanue 3aBUCUMOCTH MEXTY IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHssE dHEpPrusi TEPMOJIMHAMUYECKON
CUCTEMBI U CrIocOObI €€ n3MeHeHus. KonmuecTBo TermioTel U pabora. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJealbHOrO  Ta3a.  Buasl  Temonepenayu:
TETJIONMPOBOIHOCTh, KOHBEKIIMS, U3IyUYeHHUE. Y IeIbHas TeIJIOEMKOCTh BEIECTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 06 amuabatHOM mporecce. I[lepBbIii 3aKOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKH K u3ompoleccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTumMocTh mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUOBI ~ AEUCTBHUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus SHEpPruM B TEIUIOBBIX MamnHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MammHbL [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.

TexHudyeckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3>HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
mpoOKku W3 OYTBUIKH TIOJ JCHCTBHEM CXKAaTOTO BO3/1yxXa, HarpeBanwe 3¢upa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEeIIoNepeaye.

OmneIT N0 a1MabaTHOMY PACHTUPEHHIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENsl BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnuie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u KoHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAs BJIAXXHOCTh BO3Ayxa. HacelmeHHbli map. YaenpHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.



Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTajin3anus. ¥ aelbHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHME TENI0BOrO OajaHca.

TexHuuyeckre ycCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOIMHU MOJIYYEHHUsS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHre 0THOCUTENHbHOM BIQKHOCTH BO3/1yXa.

Paznea 4. JinekTpoauHaMuKka

Tema 1. dnekmpocmamuxa

DJeKTpuU3alus Te. DNEKTPUIECKU 3apsi. J(Ba Buaa SIEKTPUUECKUX 3apsiI0B.
[IpoBOHMKM,  OHUAJIEKTPUKK W TOJAYNPOBOJAHUKH. 3aKOH  COXpaHCHUs
ANEKTPUUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe rmone. Hampssk€HHOCTh — 3iekTpuyeckoro moss.  [IpuHnmn
CYNEPHO3ULUH ANEKTPUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabota cun anekTpocrarnueckoro nosist. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOAHMKHM M NOHMAJIEKTPUKUA B BJIEKTpOCTaTUYEeCcKOM Tone. [luanexkrpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuueckue yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, dSIEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniiapar, CTPYWUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpOoNCTBO M MIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TE.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOCTaTHYECKAs 3aIlluTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTHH, PACCTOSIHUS MEXAY HUMU U TUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.
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Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3mepenue anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtii 3nekmpudeckuit mok. Toxu é paznuynwix cpeoax

ONEKTPUYECKUA TOK. YCIOBHA CYIIECTBOBAHUSA JJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsxenne. 3akon OMa 7151 ydacTKa LEIH.

DIEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEAMHEHNE MPOBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUUYECKOTO TOKA.

ONEeKTpOABWKYIIAs CWJIAa U BHYTPEHHEE COIPOTHBIEHUE HCTOYHUKA TOKA.
3axon Oma 1115 MOJIHOM (3aMKHYTOH) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  META/VIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOgHUKH. CobOcTBeHHas u MpUMECHasI POBOAUMOCTD
noJynpoBoAHNKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYeCKMid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALUA. DIEKTPOIH3.

DJIeKTpUUYECKU TOK B Ta3zax. CaMOCTOSITENbHBIM M HECAaMOCTOSATEIbHBIN
pazpsan. Momuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIIEHHUS, BAKYyMHBIN AHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaIbBaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUSL.

3aBUCUMOCTh COINPOTUBIIEHUS LWJINHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIIAJM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

CmemaHHOE COeAMHEHNE MPOBOAHUKOB.

[Ipsamoe wm3MepeHue BieKTpoABMXKylled cuibl. KopoTkoe 3amblkanHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia v MPpOBOJIUMOCTh BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMemaHHOrO COEINHEHNS PE3UCTOPOB.

N3Mepenne 37eKTpOABHKYIIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne snekTpoaunsa.

MexknpeaMeTHbIe CBA3H

11



N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 10 Kilacce oCyHIECTBISIETCS C
yu€TOM COJEp)KATENbHBIX MEXIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHMs: SIBJICHWE, HAy4YHbIH (hakT, rumoresa, (Qu3ndeckas BeIMUMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SIKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHHWH, JHWHEHHas QYHKIHS,
napabona, runepOosna, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI M UX MPOCKIIMHA Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonozusn: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddys3us, ocMmoc,
TETNIOOOMEH KHUBBIX OPTaHU3MOB (BUABI TEIUIONEpEavn, TEIJIOBOE PABHOBECHE),
DIIEKTPUYECKHE SBIICHUS B )KHBOU MIPHUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAcCa, TETUIOBBIE CBOMCTBA TBEPIBIX TE, JKUAKOCTEH U ra3oB,
AJIEKTPUYECKHE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTUYECKass  JUCCOLMALIMS,
raJibBaHUKA.

I'eoepagpus: Bna)xHOCTb BO3/lyXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHHUI C HCIOJIb30BAaHHUEM MEXAHHU3MOB,
yu€T TpeHHs B TEXHHKE, MOJIIIUITHUKH, HCIIOJIb30BaHNE 3aKOHA COXpPaHCHWUS
UMIIyJbCca B TEXHHUKE (pakera, BOJAOMET W JpYyrue), ABUraTeslb BHYTPEHHETO
CrOpaHusi, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJoOB, M
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYeCKas 3allMTa, 3a3eMJICHHE 3JIEKTPOnpuOOpoOB,
KCEPOKC, CTpYHHBI HPUHTED, AJIEKTPOHArpeBaTeIbHbIC npudopBHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rabBaHHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMo1eCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bektop MarautHOM MHAYKUMU. [I[pyuHIKN Cyneprio3suuy MarHUTHBIX MOJIEH.
JlvHMM MarHuTHOW WHAYKIUH. KapTWHA JWMHUNA MArHUTHOM WHIYKIIMW TOJISI
MOCTOSTHHBIX MarHUTOB.

MarautHoe 107€ MPOBOAHHMKA C TOKOM. KapTuHa JHMHUHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IPOBOJHWKA W 3aMKHYTOI'O KOJIBIIEBOIO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Opctena. BzanmoaeicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ Moly/ib U HarnpaBiieHHe. JIBuKeHre 3apsyKeHHOW YaCTULIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHa.
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SIBiieHne  BJIEKTpOMAarHUTHOM UHAYKUMU. IloTOK BEkTOpa MarHUTHOMN
MHIAYKIMHU. OJIEKTPOABMKYIIAs CWJIA HWHAYKOUH. 3aKOH JJIEKTPOMAarHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnexkrpuueckoe mosie. ODJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJI€.

ITpasuno Jlenua.

NHaykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABIKYIIAs CHIIA
CaMOUHAYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHMThl, JJIEKTPOMArHUTBI, DJIEKTPOJABUrATENIb, YCKOPUTEIM DJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE IIEKTPOMArHuTHOM UHIAYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CUJIbI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AelCTBUS IOCTOSIHHOIO MAarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIAH.

Paznen 5. KosieOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1e0anus

Konebarenbnass  cuctema.  CBOOONIHBIE  MEXaHWYECKHE  KoeOaHMUS.
'apmonunyeckue konebanus. [lepuon, wacrora, amrmummryga u (asa koneOaHUI.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKUil MasiTHUK. YPAaBHEHHWE TapMOHHUYECKUX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC KOJIeOAaHWS B
UJEaTbHOM KOJIeOATETbHOM KOHTYpe. AHAJOTHUS MEXKIYy MEXaHWYECKUMHU U
ANEeKTpOMarHuTHeIMU KojeOaHusamu. @dopmyna Tomcona. 3akoH CcoOXpaHEHHs
SHEPI'UM B UJEATBbHOM KOJe0aTEeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUSX. BBIHYKIEHHBIE MEXaHUYECKHE
konebanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUS.
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Ilepemennslii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYJHOE M JCUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIpPsHKCHMS.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
DHEPIUM. DKOJOTMYECKUE PUCKU IIPU IPOU3BOJCTBE JJIEKTpOodHEpruu. KynbTypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAAY.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoseOaTeabHOM CcUCTEMBbl (MPYXKUHHBIA WU
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUS] OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOaHMA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
IUTUHBI HUTH U Macchl Tpy3a.

NccnenoBanne nepeMeHHOr0 TOKa B LEMHU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JUiMHa BOJIHBL. llomepeuHble W  MOpPOJOJIbHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anextpomarautHoi BonHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaK€HUE, MPEJOMIICHUE, MoJsipu3anus, audpakuus,
uHTeppepeHuus. CKOpocTh INEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBEI pagUOCBs3U U TeNeBUACHUS. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUILIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHEHUE MTONEPEYHBIX U TPOJOJIBHBIX BOJIH.
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Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne otpa)keHust U IpeioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOH KoJieOaHuH.

UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, IPEJIOMIICHUE,
noJispu3anus, 1udpaxius, nHTepdepeHuns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

Otpaxxenue cBeta. 3aKOHbI oTpaxeHus: cBeta. [locTpoeHue nzolOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiienusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'O OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emmoro cBera. L[BeT.

Coluparomue u paccenBaromue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n300pakeHHi B cOOMpAIOIUX U
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPHUYECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHMYMOB B HWHTEP(PEPEHIIMOHHOU
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne ycCTpoWCTBA U NPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OoTpakeHue. Mojenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[Tonydyenue cekTpa ¢ TOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.
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Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OCHOBBI ClIENMAJIBHON TEOPUH OTHOCUTEJIBLHOCTH

I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJSI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHU U COKpalCHUE
JUTUHBI.

DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBI.

CBs13b Macchl C JHEPrUEl U UMITYJIbCOM PEIITUBUCTCKOW YaCTHULIBI. DHEPIrus
IIOKOS.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [lnanka cBs3u sHEpPrun (PoTOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITyJbC (POTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI
doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpoiicTBAa M MPaKTHUECKOE NpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmenp aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpU TMepexojie aroMa C OJHOTO YPOBHS SHEPrUU Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBbie cBoiicTBa yactul. Boaubl e bpoiis. KopnyckynisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.
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Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3IyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa no onpeneaeHnto coctaBa paJuoaKTUBHOTO
m3nydenus.  CoiictBa  anbda-, Oera-, ramMMma-uziaydeHus.  BiuusHue
PaaMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsaa sapa. MaccoBoe unciio sigpa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cCUHTE3 A1€p.

Anepnswiii peaktop. Tepmosimepubiii cunTe3. [IpoGiieMbl W TEPCHIEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE aCIIEKThI SIAEPHON SJHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hr3ndeckoit KapTUHBI MUpa.

TexHuueckue yCTpOMCTBa U IMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3zpnen 8. JiieMeHTHI aCTPOHOMUM U AcTPOP UMK

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BéznmHoro Heba. Co3Besnusi, sipKU€ 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucteMa.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3L.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTUH. BHyTpeHHEe CTpoeHue
3BE37. COBpeMEHHbIC TMPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktvku u kBazapsl. YEpHBIE ABIPHI B sApax
raJlaKTHK.
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Bcenennas. Paciiupenue Beenennoil. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooernus

HaGmtonenust HeBOOPY>KEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH JJI ONpeesICHUs MOJOXKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro IlyTtu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3uku U acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0oBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3MUYECKOW TEOPUU B
(dbopMUpOBaHUU MPEACTABICHUIN 0 (U3HUECKON KapTUHE MUpPA, MECTO (HU3HUECKON
KapTUHBI MHpa B OOIIEM psJay COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocyuiecTBIsIETCS C
y4€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJOTUHU, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: peumieHUE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPHUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKIMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
ompeiesIeHUE TUIONIAAu TUIOCKUX GUryp U 00BbEMa Tell.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUpPOAE, KoJjeOaTelbHbIe
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
pagualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHMS KPUCTAITMUYECKON PEIIETKH, CIEKTPATbHBINA aHATH3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKW MArHUTHBIX PV,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSACEHUI.

Texnonozua: JAHUM DJIEKTPONEpPENad, TIEHEPATOp NEPEMEHHOIO TOKa,
3JIEKTPOJBUTATENb, WHAYKIHOHHAS I[€Yb, paaap, PaaUONPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC PE3YyIbTaThl OCBOCHUS yueOHOro npeaMera «Ou3nkay JTOTKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pacHIMpeHUue >XKU3HEHHOTO
ONbITa M OMbITA JICITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUKMCKOTO OOIIECTRA;

NPUHATHAE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPaTUUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHUE B3aHMOJIECTBOBATh C COLMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTh POCCUICKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHMBOJIaM, JOCTHKEHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

3CTETHYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
pHUCyIero (hu3n4ecKoil Hayke;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K pasnudyHbIiM cepaMm MpoPecCHOHATBHON AESITEIBHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PM3UKOW U TEXHUKOHN, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,
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TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUI0 B 00JaCcTU
(U3UKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUU B OKPYKAKOIIEU Cpelle Ha OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4YeHHs (PU3UKH OCYILECTBISATh MPOECKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE JeHCTBHS
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNsATh LEeNU JACSITeNIbHOCTH, 3a7aBaTh MapaMmMeTpbl M KPUTEPUU UX
JOCTHXKEHUS;
BBISBJISITh 3aKOHOMEPHOCTH UM TMPOTUBOPEYHS B  pPaccMaTpUBAEMBIX
(U3UYIECKUX SIBIICHUSX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTEpHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUH JCSITEILHOCTH;
KOOPJAMHUPOBATH U BBINOJIHATH pad0OTy B YCIOBUSIX PEATLHOI0, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !
BJIAJ€Th HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUAMHU M METOJaMHU
buznuecKon HAyKu;
BJIAJI€Th HABBIKAMHU Y4€OHO-HCCIIE/IOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEmIeHHs 3a7ad (U3MYECKOTO COJNEpIKaHMs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B NTO3HAHMS;
BJIAJETh BUJAMH JIESITEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;
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BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajauvy,
BBIIBUTATh THIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI 1JIs I0KAa3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPbl U KPUTEPUU PEILICHUS;

AHAIM3UPOBATH TIOJYYEHHbIE B XOJAE PEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHYECKYI0 00JacTh
KU3ZHEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTEePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJa/IeTh HaBBIKAMM TOJyuYeHUs HMH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJu3,
CUCTEMAaTH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U (GOpM
NpEe/ICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAIINH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHUKaIIMOHHBIX
TEXHOJOTUU B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3a/1a4 ¢ coOM0eHuEM TpeOOBaHUI SPTrOHOMUKH, TEXHUKHU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON
0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpX aHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBOM ayJAUTOPUH, BEIOMpPAst ONTHUMAIIbHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbI€e JeiiCTBHS:

OCYIIECTBIISITH OOIIIEHUE HAa YpOKax (PU3UKHU U BO BHEYPOUHOU JEATEITHHOCTH;

pacrio3HaBaTh NPEANOCHIIKM  KOH(MJIUKTHBIX CHUTyalldd ©  CMSATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YICHA KOJJIEKTUBA;

IIPUHUMATh LE€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTUIKEHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensiTh pojau C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM paboThI;
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OIICHUBATh KAYECTBO CBOETO BKJIa/a M KaXJA0T0 YYaCTHHUKA KOMaH/ bl B OOIIUIA
pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejJiarath HOBBIE TPOEKTHI, OIEHHUBATh UJAEHU C TO3UIUH HOBU3HBI,
OPUTHMHAIILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTPATErMYECKOE TIOBEJEHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIICCTBIISITh MO3HABATEIBHYIO JCATCIBHOCTh B 00JIaCTH
(GU3MKH W aCTPOHOMHH, BBISABJIATH MPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSTCJILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KadeCTBEHHBIX
3aJ1a4, TUTaH BBIMOTHCHUS MTPAKTHYECKON PabOThI ¢ YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;,

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacIIMpsATh paMKH Y4eOHOTO TTPEJIMETa Ha OCHOBE JIMYHBIX MTPEATIOUTCHUH;

JeNaTh OCO3HAHHBIM BBIOOP, aApPryMEHTHUPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBCHHOCTH 3a PCIICHHUEC;

OIICHMBATh PUOOPETEHHBIHN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTu
(bM3UKH, TOCTOSTHHO TTOBHIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJbTATOB IIEIISIM;

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIACMbIX JICHCTBUA ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBAHMU;

UCITOJIB30BaTh MPUEMBI pedIIeKCUU JIA OICHKHW CUTYaIllH, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHUBAaTh PUCKH W CBOCBPEMCHHO NIPUHUMATH PEIICHUS IO HUX
CHIDKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeSATeITHOCTH;

IPUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTRBA,;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TPH aHAIW3e PE3yIbTaTOB
NEeATCITLHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONTHOKH.

B mporiecce 1ocTHKEHUS TUIHOCTHBIX PE3YIBTATOB OCBOSHHUS ITPOTPAMMBI T10
bu3uKe I YpPOBHSA cpeaHero oOmero oOpa3oBaHHS Yy 0OyYarommXxcs
COBEPIIICHCTBYETCS AMOITMOHATLHBIN UHTEJUICKT, MIPEIT0JIar Ao
c(hOpMUPOBAHHOCTb:
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CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHHE, BUCTH HAMpPaBICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHOU CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsSA, BKIIOYAIOMIETO CaMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJamTUPOBATHCA K
YMOILIMOHAIEHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTpeMIICHHE K JOCTH)KCHHUIO LIETH U
yCIiexy, ONTUMHU3M, HMHUIMATUBHOCTb, YMEHHE [IEHCTBOBATH HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

OMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHUE
APYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHUHU OOINEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEKMBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTHUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISATH HHTEPEC M pa3periaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJIBTATbHI

K koniy o6yuenust B 10 kiaacce mpeMeTHBIE pe3yJbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uKu B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B TPAKTUUECKOM JESITEIILHOCTH JIOCH;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS U3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHalibHasl TOYKA, HHEPIIMAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPOE TENO,
UJCAIbHBIN Ta3, MOJIEJN CTPOCHHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIH
AIEKTPUUECKUH 3apsijl MpU pelieHnH PU3NIECKUX 3a71aY;

pacno3HaBaTh (pu3nMYecKue ABICHUS (IIPOILIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHHUS BEIIECTBA U
ANEKTPOAMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIHMHEIHHOE TBUKEHUE,
CBOOOJIHOE TIAZICHUE TeJ, JBUKEHUE MO OKPYKHOCTU, MHEPIUS, B3aUMOJICHCTBHE
ten, nuddysusi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX Te,
M3MEHEeHHe O0bEMa TeN MpPU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PAaBHOBECHE,
UCIIapEeHHe, KOHJEHCAllMs, IUIABJICHHUE, KPUCTAJUIM3allMsl, KHUIIEHHUE, BIAXXHOCTh
BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHUHM B 3aKPBITOM COCYIE,
CBSA3b MEXAY MapamMeTpaMU COCTOSHHS ra3a B M30IpPOLECCaX, JIEKTpU3aLUs Tel,
B3aUMO/ICMCTBUE 3aPSIIO0B;

OMHCHIBATh MEXAHWYECKOE JIBIKEHHE, WCIONB3YS (DU3NUECKHUE BEITUYUHBI:
KOOpAWHAaTa, NyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHUJa,
UMITYJIBC TeJla, KUHETUYECKasi PHEPrusi, MOTCHIIMAIbHAS YHEPIHs, MEXaHHIECKas
paboTa, MexXaHWYecKas MOIIHOCTh; TPHU ONMUCAHWUU TIPABHIBHO TPAKTOBATH
(du3HUeCKuii CMBICT HMCIOJIB3YEMBIX BEIMYWH, WX OOO3HAYCHHUS W €IUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (PU3UUYECKYIO BEJIUYUHY C JIPYTUMHU
BEITUYMHAMU;
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ONMKCHIBATh H3YUYEHHBIE TEIJIOBbIE CBOICTBA TENI M TEIUJIOBBIE SBIICHMUS,
UCIONIb3ys (U3MYECKUE BEJIMYUHBI: JaBICHHE Ta3a, TeMmIepaTrypa, CpeaHss
KMHETUYECKAsl SHEPIHsl XaOTUYECKOIro JABUKEHUS MOJIEKYJ, CPEIHEKBaIpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprusi, padora rasa,
KO3 (PUIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHUU
MPaBWIBHO TPAKTOBaTh (PUBMUECKUN CMBICT MCHOJB3YEMBIX BEJIWYUH, HX
000O3HaUeHUsT W EAWHMIBI, HaXOAUTh (OPMYJbl, CBA3BIBAIOUIME JIAHHYIO
(U3MUECKYIO BEIMYUHY C IPYTUMU BETUYUHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUN 3apsij,
ANEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
OpU OINUCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3HUYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TMPOIIECCHl U SIBJICHUS, UCIONB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUs] MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHHUs HMITyJbCa,
NPUHIUI CYNIEPIIO3UIIMKA CWJI, TPUHIWIT PABHOMPABHUS HHEPIHAIBHBIX CUCTEM
oTcuéTa, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHI0 CTPOEHHUS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKCHHSI MOJIEKYJH C
aOCONIOTHOIN TeMIepaTypoil, NepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsana, 3akoH KyinoHa, mpu 3ToM paszauyarh CJIOBECHYIO
(opMyIUpPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHHE U YCIOBHs (IpaHULIBL,
001acTi) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIMIIBI JEHCTBHSI MAllIMH, TPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBUS UX OE€30MaCHOTO MCIIOJIb30BAHUS B OBCEIHEBHON
KU3HU;

BBIMOJIHATD JKCIEPUMEHTBHl 110 HCCIEJOBaHUIO (U3MUYECKUX SBICHUM WU
IPOIIECCOB C HCMOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHI, NpH 3TOM
dbopmynupoBaTh MpodIeMy/3aady ¥ TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyJ0BaHUs, IPOBOAUTH OMBIT U (POPMYJINPOBATH
BBIBO/IBL;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO HM3MEPEHUS U MCIOJIb30BATh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBHCHUMOCTH  MEXAY  (PU3MYECKMMH  BETUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCcHUpOBaThH Pe3yabTATHI MOIYYCHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMYUH B BUJIE
TaOIuUI] ¥ rpaUKOB, ENaTh BRIBOBI [0 pE3yJIbTaTaM MCCIIEIOBAHNUS;

co0roaTh mpaBuia 0€30MacHOro TpyJa MPH MPOBEICHUHM UCCIECIOBAHUNA B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON U MPOECKTHOU
JESATENbHOCTU C HCIIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOro
000pyI0BaHMS;

24



pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBUS 3a/laun
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJid €€ PEIICHHS, MPOBOAUTh PAacuéThl M OLEHUBATh PEATBHOCTH
MOJTYYE€HHOT'0 3HaUYeHUs (PU3NUYECKON BETUUUHBL;

pelIaTh KAYeCTBEHHBIE 33/1a4M: BBICTPAUBaTh JIOTUYECKU HEMTPOTUBOPEUHUBYIO
LIENIOYKY pACCYXXJCHUW C OMOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJIH30BATh IIPH PEIICHUN YYEOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHbBIE
TEXHOJIOTHU JJI1 TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U TPEACTABICHUA
y4eOHOW M HAyYHO-TIOMYJIIPHOW WH(POpPMAIUU, TOJIYYEHHOW U3 Pa3TUYHBIX
UCTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOJTydaeMyro HH()OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHH;

UCITIOJIH30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHON KU3HU JIJIs
obecrieueHUs1 0€30MACHOCTH TP OOpalieHuu ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMU, JJII COXpPAHEHUS 3JI0POBBS M COOJIOJICHUS HOPM DKOJIOTHYECKOTO
NOBEJIEHUS B OKPYKaIOUIEH CpeAE;

paboTaTh B TPYIINE C BBHIOJHEHUEM Pa3JIMUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
IUIAaHUPOBATh JEATEIIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aIEKBATHO OLICHUBATH
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIHI B PEIICHUE pacCMaTpUBAEMO TPOOIEMBI.

K koniy o6yuenus B 11 kiacce npeamMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTHHBI MHUpPA, B PA3BUTHUM COBPEMEHHOMW TEXHUKH M
T€XHOJIOTUM, B TMPAKTHYECKON JE€ATEIBHOCTH JIOAEH, LEITOCTHOCTh M E€IMHCTBO
bu3uYecCKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (QPU3NUYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUYECKHUM 3aps, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MPHU pelieHUuH (PU3NYECKUX
3a;ay;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOW (DUBHKU: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHuTOB, JJICKTPOMArHUTHAasi WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JIBWXKYUIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnrs, audpaknouss U TOMAPU3aNUS CBETa, JHUCIEPCUsS CBETa,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOoBOS AaBieHHE, BOSHUKHOBEHUE
JIMHENYaTOro CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W HUCKYCCTBEHHas
PaIuOaKTUBHOCTD;
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OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DICKTPUYECKHE, MAarHUTHEIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3MYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HMCHONB3YS (U3MUECKUE BEITUIUHBI:
ANEKTPUYCCKUHN 3apsjl, CHJa TOKA, DJIEKTPUUYECKOE HAIMPSIKEHUE, IEKTPUICCKOE
COMPOTHBIICHHUE, PA3HOCTh MOTCHIIMAJIOB, AJICKTPOIABIIKYINAS CHiIa, padoTa TOKa,
WHIYKIUS MarHATHOTO Toyisl, cuia Awmrmepa, cuia JlopeHIla, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHsS SJCKTPUYECKOTO W MArHUTHOTO TIOJIeH, TMEpHUOJ W 4YacToTa
KojcOaHnii B KoJieOaTeIbHOM KOHType, 3apsj W CHiIa TOKa B TIPOIECcCe
rapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHYECKAS CWJIA JIMH3BI, TPU ONKMCAHWM MPABUIBLHO TPAKTOBATH (PU3HUCCKHI
CMBIC]T HCIIOJIb3YEMbIX BEJIUYMH, HMX OOO3HAYCHHMS W CAMHUIIBI, YKa3bIBaTh
(OopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETMYHUHY C IPYTUMHU BETMUNHAMU,

ONKCHIBATh H3YYCHHBIC KBAaHTOBBIC SBJICHUS U TIPOIECCHI, HCIOJIB3YS
(Gu3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJITMHA BOJIHBI |
94acTOTa CBETA, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOJTypaciaaa, SHEPTUs CBA3H
aATOMHBIX SIJEP, TPU OINMCAHWU TPABHIBLHO TPAKTOBaTh (DH3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W CJIMHHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MUYECKYIO BEIWYUHY C JAPYTHMH BEJIUYHMHAMH,
BBIUMCIISATh 3HaUCHHUE (PU3NICCKON BEIIMYMHBI;

aHAIM3UPOBATh (PU3NYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI M TIPUHIUIBI: 3aKOH OMa, 3aKOHBI TTOCJIEA0BATEILHOTO U MapaJlJIeIbHOTO
COCIMHEHUs TMPOBOAHUKOB, 3akoH Jlxoyns—JleHa, 3akoH AIEKTPOMArHUTHOMN
WHIYKIIUHA, 3aKOH TPSMOJIMHEHHOTO pacpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtorddekra,
3aKOH COXPAaHEHHUSl SHEPrUHU, 3aKOH COXPAHEHUsS HMMITYJIbCa, 3aKOH COXpPaHCHHS
AIIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHHUS MacCOBOI'O YHCia, IMOCTYNaThl bopa,
3aKOH PaJlOaKTHBHOIO pacmajia, IPU 3TOM Pa3INdaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXEHHE M YyCIOBHsS (TpaHMIIBI, 00JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIlpaBJIECHUE BEKTOpa MHAYKIIMA MAarHUTHOTO TOJIS TIPOBOTHHUKA
C TOKOM, CHJIbI AMmniepa u cuibl JIopeHna;

CTPOUTh W OIHKCHIBaTh H300paKCHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmMyITHpoBaTh MPoOIIEMy/3a/1a4y ¥ THIIOTE3Y YU4COHOTO AKCIICPHUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHUS, POBOIUTH OTBIT U (hOPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MPSIMbIE ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEIUYHH, ITPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIISIOBATh 3aBUCUMOCTH (DM3UYCCKHUX BEJIMYHMH C UCIIOJIB30BAHHEM IIPSIMBIX
M3MEPEHUI: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3YIbTAThHI
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MOJIY4YEHHOW 3aBUCUMOCTH (UM3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeNaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBwiia 0E30MacHOr0 TpyAa MpU MPOBEACHUU UCCICIOBAHUN B
paMKax ydeOHOro »HKCIEPUMEHTA, Y4eOHO-HCCIEIOBATENbCKOM W NPOEKTHOU
JESATENbHOCTU C UCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpaTOpHOro
000py10BaHMUS;

pemath pacy€THbIE 3a7ayd C SBHO 3aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIUIBI, HA OCHOBE aHaJU3a YCJIOBUS 3aJa4H
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE Ui €€ pelieHUusl, MPOBOAUTh PACUYETHl U OIEHUBATh PEATbHOCTH
MOJTY4YEHHOT'0 3HAUCHUS (PU3NYECKON BETUIHHBI;

peliaTh KaueCTBEHHBIC 33/1a4M: BEICTPAUBATh JIOTHUECKH HEPOTHBOPEUHBYIO
LENOYKY PpacCyXJCHHM C ONMOpod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU H
du3ndYecKue SIBICHNUS;

UCTIOJIH30BaTh MPU PEIICHNHN YUeOHBIX 3a]1a4 COBPEMEHHBIC MH(POPMAITMOHHBIE
TEXHOJIOTUH JUISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMU U TIPEACTABICHUS
yu4eOHOW ¥ HaydHO-TIONMYJSIPHOW WH(POpPMAIMHU, TOJIYYCHHON W3 pa3IUYHBIX
MCTOYHHKOB, KPUTUIECKH aHATU3UPOBATH MOJydaeMyr0 HHPOpPMAIIHIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAalluH, TPUOOPOB W TEXHUYECKHX
YCTPOICTB, pa3inuyaTh yCIOBUS UX 0€30MAaCHOIO MCIOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
obecricueHus1 0€30MACHOCTH TpH OOpaIieHuH ¢ TpHOOpaMU M TEXHHUYECCKUMH
YCTPOMCTBAaMU, JIJIsi COXPAHEHUS 3J0POBBSI M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MIOBEJICHUSI B OKpYKAIOIIEH cpenie;

pabotaTh B TpyNIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAlMOHAIBHO pAcHpeneisaTh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBaTHO OLICHUBATDH
BKJIaJ] KXJIOT0 U3 YYAaCTHUKOB IPYIIIBI B PEIIEHNE PacCMaTPUBAEMOM MPOOIEMBI.
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

10.1

JleMOHCTpHpOBaT, Ha TMpUMEpax poJb W MecTo (u3uku B
(hopMHpOBaHNH COBPEMCHHON HAYyYHOW KapTUHBI MHUPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKON NEATEITbHOCTH
JIFOJICH

10.2

YYuTHIBaTH TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3UIECKUX MOJICIICH:
MarepuaiabHas TOYKa, WHEpIMaIbHasl CUCTEMa OTCUY€Ta, abCOIIOTHO
TBEPIOE TEJO, UICATBHBIN T'a3; MOJEHN CTPOCHHUS Ta30B, KUIKOCTEN U
TBEPABIX TEJ, TOYCUHBIA SJIEKTPUUECKUU 3apsi] — NPU PEIICHUU
(bu3nueckux 3aaa4y

10.3

Pacnio3naBaTh (u3znueckue siBJIeHUS (IIPOLECChl) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpUH
CTPOCHHS BEUIECTBA W JJIGKTPOJWHAMHUKH: paBHOMEpPHOE |
PaBHOYCKOpPEHHOE TIPSMOJIMHEHHOE BIKEHUE, CBOOOTHOE TTaIeHUe
TEJ, JBIKEHHE MO OKPY)KHOCTH, WHEPIHUS, B3aUMOJCHCTBUE TeI;
muddys3us, OpOYHOBCKOE MABHKEHHUE, CTPOCHHUE IKUIKOCTEH W
TBEPIBIX TN, U3MEHEHHe oO0béMa Ten TMpU HArpeBaHUU
(oxmaxaeHNN), TEIJIOBOE PaBHOBECHE, HCIIAPEHHUE, KOHJEHCAIHS,
IJIaBJCHUE, KPUCTAIM3alMs, KUIIEHHE, BIAXXHOCTh BO3/AYyXa,
MOBBIIICHUE JaBJIICHUS] ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXIy I[apaMeTpaMu COCTOSIHHUA Tra3a B
U30IIpolIeccax; AEKTpU3aus Tej, B3aUMOJICHCTBHE 3aps/I0B

10.4

OnuceiBaTh MEXaHUYECKOE JABWOKCHUE, MCIIOJIb3Ys (bHSPI‘IeCKI/Ie
BCJIIMYMHBI: KOOpAWHATA, IIYyTh, IEPEMEIICHUC, CKOPOCTh, YCKOPCHUE,
Macca T€ja, CHJIa, HUMIYJIbC TEClIa, KHHCTHYCCKas OHEPIusl,
MNOTCHIHAaJIbHAasd OSOHEPIUsaA, MCXaHUYCCKas pa60Ta, MEXaHHUYCCKast
MOHIIHOCTb, IIpW OIIMCAHHUH IIPpABUJIBHO TPAKTOBATbH (bH3H“I€CKHfI
CMBICJI HCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HaYeHHUsI U CAWHHNIBI,
HaxXoJUTb (bOpMy.]'IbI, CBA3BIBAOIINC JAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYNHY
C ApYIrvMMHU BCIUYNHAMU

10.5

OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIJIOBBIC
SABJICHUS, HCIIOJIb3Ys q)HSI/I‘leCKI/Ie BCJIIMYMHBI: JaBJICHHUC TIa3sa,
TEMIICpAaTypa, CpCAHAA KHHCTUYCCKAsA OHEPrusd XaoTHUYCCKOTO
ABUIKCHHUA MOJICKYJI, CPCAHCKBAJpaTUYHAsA CKOPOCTbH MOJICKYII,
KOJIMYCCTBO  TCIUIOTBI, BHYTPCHHASA SHEPIuUsd, pa60Ta rasa,
KOS(I)(l)I/IL[I/IeHT IMOJIC3HOTO JEHCTBUS TEIJIOBOIO ABUTATCIIA, IIPU
OIMMCaHHUH IpaBUJIBHO TPAaKTOBATh (I)I/ISI/ILIGCKI/II\;I CMBICJ
HCIIOJIB3YEMbIX BCJIWYUH, UX 0003HAYCHUS U CAWHUIIBI, HAXOIUTh
(I)OpMy.]'ILI, CBA3BIBAKOIINUC JTAHHYIO Q)HSI/I‘IGCKYIO BCIIMYUHY C
APYruMHu BCIIMYUHAM

10.6

OnuceIBaTh N3YYCHHBIC JJICKTPUYCCKHC CBOICTBA BeIleCTBA U
OJICKTPUYCCKHUC  ABJICHHUSA (HpOI_ICCCBI), HCIIOJIb3 Y (I)I/I3I/IquKI/Ie
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BEJIMYMHBL:  DJJEKTPUYECKUM  3apsAl,  DJIEKTPpUYECKOE  TOJIE,
HaIpsDKEHHOCTh  I0JIA, IOTEHLIMAJ, PAa3HOCTb IMOTECHLUAIOB; IIPU
OIIMCAaHUU  IPABUJIBHO  TPAKTOBATH busnaeckuit CMBICII
WCIOJb3yEeMBbIX BEJIMYMH, UX 0003HAUCHHsS U €IUHHUILBI, YKa3bIBaTh
(hopMyIbl, CBSA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHUUHY C IPYTUMHU
BEJIMYUHAMH

10.7

aHATM3UPOBATh (PU3MUECKUE TIPOLECCHl U SBICHUS, HCIOJIB3YS
¢u3nveckre 3aKOHbI M MPUHIIMIBL: 3aKOH BCEMUPHOTO TATOTECHUS, |,
I1 u 11l 3akoHbI Hp10TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW 3HEPT U,
3aKOH COXpaHEHUS UMITYJIbCa, IPUHLIMII CYIIEPIIO3ULIMN CUJT, TPUHIUI
paBHOMNpABUsSI HMHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b
CpeIHEeN KMHETHYECKOW SHEpPruu TEIUIOBOTO JIBMXKEHHUS MOJIEKYIN C
a0COIOTHOW TEeMIEpaTypoi, MepBbI 3aKOH TEPMOJAUHAMMKH; 3aKOH
COXpaHEHMs DIEKTPUYECKOro 3apsjaa, 3akoH Kyiona; mpu sToM
pa3nuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE
BBIpa)KEHUE U YCIOBUS (TpaHMIIbI, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI ACHCTBHUS MAallUH, NPUOOPOB M
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HUX 0€30MacHOro
WCIIOJIb30BAHNSI B IOBCETHEBHOM KU3HU

10.9

Brimomaare OKCIICPUMCHTEI 110 UCCIICTOBAHUTIO (1)I/I3I/II-IGCKI/IX SIBJICHUU
" IMPOoHeCCOB C HUCIOJB30BAHUEM IIPAMBIX U KOCBEHHBIX H3MepeHHI>i;
pu 3ToM (HOPMYITHPOBaThH TPoOIeMy (3a1a4y) U THIIOTE3y YIeOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIUIOKEHHOTO
000pyI0BaHUs, POBOAUTH OIBIT ¥ (POPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBiATh MNpsIMbIE U KOCBEHHBIE H3MEpEHHUS (UINYECKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHUMAJBHBIN COCO0 M3MEPEHUs U
WCII0JIb30BaTh U3BECTHBIE METOIbI OLICHKH MOTPELIHOCTEN N3MEepEHUit

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAY (GU3WYECKUMU BEITUYMHAMU C
UCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUI; MPU TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHpPOBaTh pe3yJbTaThl IMOJIYYEHHON 3aBHUCHUMOCTHU
(bu3MUYecKUX BETUYHH B BUE TaOIUIl U TpaUKOB, I€J1aTh BBIBOIBI 10
pe3ylibTaTaM UCCIICOBaHUS

10.12

CobOmonaTh mpaBwiia 0e€30MacHOro Tpylna TMpU  MPOBEICHUU
UCCIIEJIOBAaHUM B paMKax Y4eOHOro SKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENIbCKON M MPOEKTHON JESITEbHOCTH C UCHOJIB30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aJjauul ¢ SIBHO 3aJaHHOM (PU3NUECKOI MOJENbIO,
UCMOJb3Ys (PU3UYECKUE 3aKOHBl W IPUHIMIBI; HA OCHOBE aHaJIM3a
yCIOBMS 33Jaud  BbIOMpaTh (U3UYECKYIO MOJEIb, BbIIEIAThH
¢u3nyeckre BeTMUMHBI U GOPMYJIIbI, HEOOXOAUMBIE IS €€ pelIeHus,
IPOBOAMTH pacuy€Tbl M OLEHUBAThb PEaJbHOCTh IOJYYEHHOTO
3Ha4YeHUs (PU3NYECKON BETUUNHBI

10.14

Pemate Ka4CCTBCHHBIC 3agadyun: BBICTpAUBATh JOTHUYCCKHU
HCIIPOTHUBOPCUUBYIO LICTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YyUCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/I"IeCKI/IC SIBJICHUA

10.15

Hcnons30BaTh npu PpCUICHUU y‘IC6HBIX 3ala4dy COBPCMCHHLIC
I/IH(bOpMaI_II/IOHHLIC TCXHOJIOTHUM I TIOHUCKA, CTPYKTYPUPOBAHUS,
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UHTEPIPETALIMM U IPEACTABICHUSI YU€OHOW M HAy4HO-IOIYJISIPHON
nH(pOpMAIINH, TIOTYICHHON U3 Pa3IMYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJM3UPOBATH MOJYIaEMYIO HH)OPMAITUIO

[IpuBoaMTH MpPUMEPHI BKJIAJa POCCHUCKUX U 3apYOEKHBIX YUEHBIX-
10.16 (U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPY)KAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUI

Hcnonp3oBaTh TEOpeTHUECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOU
KU3HH U1 oOecriedeHus] 0O€30MacHOCTH TpU  OOpalieHud ¢
10.17 npubopaMM ¥ TEXHUYECKUMH YCTPOMCTBAMH, JUISI COXPAaHEHUS
310pOBbsI M COOJIFOJIEHUST HOPM 3KOJOIMYECKOIO IIOBEIEHUS B
OKpY>Kalollen cpeie

PaboTatb B rpynmne ¢ BHIIOJHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJIEH,
IUIAaHUPOBAaTh  pabOTy TIpPYHIbl, paUUOHAIBHO  pacHpeaessaTh
10.18 00s3aHHOCTH M IUJIAHUPOBATh JESATEIbHOCTh B HECTAHJAAPTHBIX
CUTyallUsIX, aJIeKBaTHO OLIEHWBATh BKJIaJ KaXXJOTO U3 YYaCTHHUKOB
IpYIIBI B pEHIEHUE paccMaTpuBaeMon MpoOIeMbl

11 KIIACC
Kon o
IDOBEDSIEMOL0 IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
ponep o0pa3oBaTe/ibHOIi POrpaMMbl CpeIHero o01ero o6pa3oBaHus
pe3yJabTara
JleMoHCTpHpOBaTh Ha MpHUMEpax pojb M MecTo (U3UKU B
111 (hopMHpOBaHUM COBPEMEHHON HAyYHOW KapTHUHBI MHUpa, B PA3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B PAKTUYECKOU NEATETbHOCTH
JIIOJIEH, TIEJIOCTHOCTh M €IMHCTBO (PM3MUECKON KapTUHBI MUPA

Y4UTHIBAaTh IPAHULIBI TPUMEHEHUS N3YUYEHHBIX (PU3NUECKUX MOAeTIei:
11.2 TOYEYHBIN STIEKTPUUECKUHN 3apsij, siAepHasi MOJENb aTOMa, HyKJIIOHHAs
MO/IeJIb aTOMHOTO siJipa MpHU pelieHnH (pU3nUecKux 3aaay

Pacno3naBate pusnyeckue sBaeHUs (IIPOIECChl) U OOBACHIATH UX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKMA ¥  KBAaHTOBOW  (DU3HKU:
ANIEKTPUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XUMHYECKOE,
MarHUTHOE  JICMCTBUS  TOKa,  B3aWMOJCHCTBHE  MAarHUTOB,
AJICKTPOMArHUTHasl MHIYKIUS, JCHCTBHE MArHUTHOTO TIOJSl Ha
NPOBOJHUK C TOKOM M JBWKYLIMHCS 3apsj, SJIEKTPOMArHUTHBIE
KOJICOAHUsT W BOJIHBI, NPSMOJMHEHHOE pPacCIpPOCTPAHCHUE CBETA,
OTpakeHHWe, TpeliomiieHHe, wuHTepdepeHuus, audpakuus u
HOJISIPU3ALIUS CBETA, JUCIIEPCUsSI CBETA, (POTONICKTPHUECKUHI IPPEKT
(boToapdexT), cBeTOBOE MaBJICHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, eCTECTBEHHass W HCKYCCTBEHHas
pPalnOaKTUBHOCTh

11.3

OnuceiBaTh U3y4YeHHbIE CBOWCTBA BellecTBA (IEKTPUUYECKHUE,
MarHuTHbIE, ONITHYECKHE, TIEKTPUUECKYIO IPOBOIUMOCTh PA3IUYHBIX
cCpea) M DJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLECCHI), HCIOJIB3YS
114 ¢u3nyeckue BEIMYUHBI: OJIEKTPUYECKMM 3apsA], cujia TOKa,
ANIEKTPUUYECKOE  HANpPSHKEHHE, DIIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocTh noteHnuanos, J/1C, pabota Toka, MHIYKIHUS MAarHUTHOTO
noJisi, cuwia Awmmepa, cuia JlopeHIla, MHIYKTUBHOCTh KaTyIIKH,
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SHEPIHsl JIEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEH, IEPHOJ M 4acToTa
Kosie0aHui B K0JIeOaTeIbHOM KOHTYPE, 3aps/l U CHJIa TOKa B IpoLecce
TapMOHMYECKUX  3JEKTPOMArHUTHBIX  KoJiebaHuWil,  (oxKycHOe
pacCTOsSIHUE W ONTUYECKAas CUJIA JIMH3BI, IIPU ONUCAHUU IPABUIIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJb3YeMBbIX BEIUYMH, HX
00O3HAueHWsI W EIWHUIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO (PU3HUYECKYIO BETHUUHY C IPYTUMHU BEIUYMHAMHU

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ys (PM3MUYECKUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUs U UMIYJIbC (OTOHA,
MIepUOJ MOJIypacnaja, SHEPTusl CBSI3U ATOMHBIX s1/1€p; IPU ONMCAaHUU
MpaBUJIBHO TPaKTOBaTh (U3MYECKUN CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUsS W EIUHUILBI; YyKa3bIBaTh (HOPMYIIBL,
CBA3BIBAIOUINE JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMHU, BBIUUCIIATh 3HaU€HNE (PU3NUECKOI BETHMUYUHbI

11.6

Ananu3upoBath (U3NYECKUE TMPOLECCHl U SBICHHUSA, HCIOIb3YA
¢usznueckue 3akOHbl M NpUHUMIBL 3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO M MapajieIbHOIO COEAMHEHUS NPOBOJJIHUKOB,
3akoH JIxoyinsa — JleHna, 3aKOH 2J€KTPOMarHUTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO paCIPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  IIPEJIOMJICHHs CBETa, YpPaBHEHHE OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpPAHEHHUS DHEPTUU, 3aKOH COXpPAHEHUS
UMITyJIbCa, 3aKOH COXpaHEHHUsS JIJIEKTPUUECKOro 3apsijia, 3aKOoH
COXpaHEHHUsI MaccoBOrO 4YHCNIa, TMOcTynarsl bopa, 3akoH
paIMoOaKTUBHOTO pacraja; Mpu ATOM pa3IuyaTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BhIPAXKEHUE U YCIIOBUS
(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIpaBJICHUC BCKTOPAa HMHAYKIWHW MArHuTHOI'O IIOJIA
IMPOBOJHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

Ctpouth ¥ ONHCHIBATH H300pa)KEHUE, CO3/1aBa€MOE IIJIOCKUM
3€pKajJIoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3HUECKUX SBICHUN
Y TPOLIECCOB C HMCIIOJb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUH;
pu 3ToM GOPMYJIMPOBATH MPoOJIeMYy (3a/1a4y) U TUIIOTE3Y y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIUIOKECHHOTO
000pyI0BaHUs, IPOBOJIUTH OMBIT ¥ (POPMYITHPOBATH BHIBOIbI

11.10

OCYH_[CCTBJ'ISITL IOpsAMBIC KW KOCBCHHLIC H3MCPCHUSA (bPI?»I/I‘leCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTHMAJIBHEIN CIIOCOO HU3MCPCHHUA U
HCIIOJIb30BAaTb U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHlHOCTeﬁ I/I3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3UUECKUX BEIUYHMH C UCIIOJIB30BaHUEM
OpSIMBIX M3MEPEHUH; IPU OTOM KOHCTPYMpPOBaTb YCTaHOBKY,
(UKCUpPOBaTh pe3yabTAThl MOJYYEHHONH 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJIe TaOIUI U TpaUKOB, AeIaTh BBIBOJIBI IO pe3ybTaTaM
VCCIIEJOBAHMS

11.12

Cobmroate mpaBuiia 0e30MacHOrO TpyAa TMpU  MIPOBEJCHHUH
UCCIIEIOBAaHUI B paMKax Y4eOHOTro OSKCIepUMeHTa, Y4eOHO-
HCCIIE0BATEIbCKON U MPOEKTHOM EATENBHOCTHU C UCIIOIb30BAHUEM
M3MEpUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PyI0BaHHUS
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11.13

Pemate pacuéTHble 3a7a4u € SIBHO 33JaHHOM (HU3NUECKO MOJEINBIO,
UCTONB3ysl (PU3NYECKUE 3aKOHBI M MPHHLUIBI; HA OCHOBE aHAIIM3a
yCIOBHA 33Ja4d  BBIOMpATh (U3UYECKYIO MOJENb, BBIICIATH
¢u3nveckre BeITMYMHBI U GOPMYIIbI, HEOOXOAUMBIE IS €€ pelIeHus,
OPOBOJIUTH pPAacy€Tbl M OIICHUBATh PEATBbHOCTh IIOJYYECHHOTO
3Ha4YeHUs (PU3NIECKON BETUUNHBI

11.14

Pemrare  kaueCcTBEHHbIE  3aJaud:  BBICTPAMBaThb  JIOTUYECKH
HEIIPOTHBOPEUYUBYIO LIEIIOYKY PACCYKACHUM C OIIOPON HA N3yYCHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBJICHUS

11.15

Wcnonb3oBarh npu pemieHUH Y4eOHBIX 337ad  COBPEMEHHbIE
MH(OPMAaLlMOHHBIE TEXHOJOTUM JJIsl TOUCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpEeTalli U MpeACTaBIeHUs] y4eOHOW W Hay4YHO-TOMYJISIPHON
nH(pOpMalLNH, TOJTYYEHHON U3 PA3IMYHBIX HCTOUYHUKOB; KPUTUYECKU
aHAIM3UPOBATH MOJy4aEMYI0 HH()OPMALIUIO

11.16

OOBSICHATH TPUHIUIIBI JCHUCTBUSA MAaIIMH, MTPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS WX OE€30MACHOTO HMCIOJIb30BAHUS B
MOBCEHEBHOMN KU3HHU

11.17

[IpuBouTE mpUMepHI BKJIa/la POCCUICKUX U 3apyO0eKHBIX YUEHBIX-
(hU3HMKOB B pa3BUTHE HAyKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOILIETO
MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Uil

11.18

Hcnonb3oBath TeopeTHueckue 3HaHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU i1 oOecmedeHus: Oe30MacHOCTH Tpu  OOpamieHuu C
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, JII COXpaHEHHs
3I0pOBbsI U COOJIIOJIEHUST HOPM 3KOJOTMYECKOrOo TOBEJEHUs B
OKpY>Kalolllen cpee

11.19

PaGoTaTh B rpymme ¢ BBINOJHEHHEM Pa3IMYHBIX COLMATIBbHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TpYyNIbl, PAalMOHAIBHO  PACHpPENeNATh
00s3aHHOCTM ¥ IUIAHUPOBaTh JAEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, a/IeKBaTHO OLICHMBATh BKJIAJ] KAXJOTO0 M3 YYaCTHUKOB
TPYIIIBI B pEellIEHHE paccMaTpruBaeMoi MpoOJieMbl
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeia

Ko nposepsiemoro

3JIEMCHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOZIBI HAYYHOI'O [TO3HAHU A

11

®uszuka — Hayka o npupoae. Hayunsle
METO/Ibl IO3HAHUS OKPYKAIOLIEro MHpa.
Ponp skcnepuMeHTa M TEOpUM B IIpolecce
MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (GU3UYECKUX SBJICHUN U
MPOLECCOB. Hayunsie TUTIOTE3BI.
®u3nyeckue 3aKOHBI U TEOpHUH. ['paHMIlBI
OPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[IpuHnmun coorBercTBusA. Poib m mecTo
¢buzukn B (GOPMHUPOBAHWU COBPEMEHHOM
HAay4YHOU KapTUHbI MHpA, B IMPAKTHYECKOU
NEeITEeIbHOCTH JII0IEN

MEXAHUMKA

##HHPart#KUHEMATHUKA

2.11

Mexanuueckoe JIBUKCHHE.
OTHOCUTENBHOCTD MEXaHUYECKOTO
nBmxeHust. Cucrema otcuéra. Tpaekropus

2.1.2

[Tepemenienue, cKOpocTh (CpeaHssi CKOPOCTb,
MTHOBEHHAasi CKOpPOCTb) U YCKOpPEHHE
MaTepuaIbHOW TOYKH, MX MPOEKIMH Ha OCU
CUCTEMBI KOOpAMHAT. Crnoxenue
MepEMEIIICHUN U CIIOKEHHUE CKOPOCTEM

2.1.3

PaBHOMepHOE u PaBHOYCKOpPEHHOE
npsMoOJIMHEiHOe  nBIWKeHue. [ 'paduku
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpeHHusl, INyTh U  HepeMelIeHHs
MaTepuaIbHOU TOYKU OT BpEMEHU

2.1

2.1.4

CBoOoaHOE majieHue. Y CKopeHue
¢BOOOIHOTO MaIeHUS

2.15

KpuBonuneiinoe napuxenue. PaBHOMepHOe
JIBUKEHHE  MaTepHallbHOM  TOYKH IO
OKPY)KHOCTH. YTJOBasg CKOPOCTh, JTUHEHHAS
CKOpOCTb. [Iepuon u 4acToTa.
L{eHTpoCTpeMHUTENIBHOE YCKOPEHHE

2.1.6

TexHudyeckue  yCTpOWCTBA:  CIIMIOMETP,
JBUKECHUE CHApAJOB, LIENHBIE M PEMEHHBIC
nepegadu

2.1.7

[IpakTrueckue paboTHI. N3mepenne
MTHOBEHHOM  ckopoctu.  Hccnenosanue
COOTHOILICHUS MEXITY MyTSIMU,
MIPOMJAEHHBIMU TEJIOM 32 MOCJIEN0BATEIbHbIE
paBHbIE  IIPOMEXYTKM  BPEMEHU  IIpHU




PaBHOYCKOPEHHOM JBHKCHUU C HAYAIBHOU
CKOpOCTBIO, paBHOM Hymo. M3ydenue
ABWIKCHUA 1IapvKa B BSI3KOM KHUIOKOCTH.
W3yuenune pABWKEHUS Tella, OpOLICHHOTO
TOPU30HTAJIBHO

2.2

RS

#HPartH# IMHAMUKA

2.2.1

[IpuHnun  otHOcurenbHOCTHM  [amumies.
IlepBoiii 3axkoH HprotoHa. MHepruanbHbIe
CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [lpunuun cynepno3unuu
CHJI

2.2.3

Bropoit 3akon HproToHa 111 MaTepuaibHON
TOYKA B HWHEPUUAIBHOM CHCTEME OTCYETA
(UCO). Tperuir 3akon Hreiorona s
MaTepHaIbHBIX TOUYEK

2.2.4

3akoH  BcemupHoro TaroreHus. Cuna
TskecTh. llepBas kocmMuyeckas CKOpOCTb.
Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuia tpenus. Cyxoe tpenue. Cuna TpeHUsS
CKOJIBXKCHUA n Ccujia TPCHUMA IIOKO4I.
Koaddumuent TpEHUSI. Cuna
CONPOTHUBIIEHUS TpH JBUXKEHUU Tela B
AKHUJIKOCTH WM Tra3e

2.2.7

[TocTymarensHOE M BpalaTeIbHOES TBHKCHHE
a0COJIIOTHO TBEPJIOTO TeJa

2.2.8

MOMEHT CHJTbI OTHOCHTEITLHO OCH BPAIIICHHUS.
[Tnedo cunbl. YcnoBus paBHOBECHUS TBEPIOTO
tena B UCO

2.2.9

Texandeckue YCTpOﬁCTBaI IO AIIHITHUKH,
JABVKCHUE NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpaxkTrueckue paboTsl. M3yueHue ABHKeHUS
Opycka M0 HAaKJIOHHOW IIJIOCKOCTH IO
JeiicTBUeM HecKoJbkuX cuil. MccnemnoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIIUX
B aepopmMupyeMoil Mpy>KMHE W PEIUHOBOM
oOpaslie, OT BENMYMHBI HX JAedopmariuu.
UccnenoBanue yCIOBUi paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILCHHS

2.3

##Par###3AKOHBI COXPAHEHUSA B MEXAHUKE

2.3.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI
MaTCpHAJIbHBIX TOYCK. I/IMHyJ'IBC CUJIBI U
N3MCHCHHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss wumnyiasca B HCO.
PeakTuBHOE IBUKEHNE

2.3.3

PaGora cunel

2.3.4

MouHoCTE CHIIBI
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2.3.5

Kunerndeckass  sHeprus  MaTepUaIbHOU
TOYKHU. TeopeMa 0 KHHETUYECKON YHEPTUH

2.3.6

ITorenunaneHas sHeprus. I[loreHnmanpHas
SHEPTUs yIIPyro nepOopMUPOBAHHOM
npyxussl. [loTeHnManpHas sHeprus Teina
BOJIM3U OBEPXHOCTH 3eMIIU

2.3.7

IloTeHIMaTbHBIC M HEIOTCHIINAIBLHBIC CHUIBL.
CBsi3b pabOTHl HEMNOTCHIIMAIBHBIX CHJI C
M3MCHCHHEM MEXaHUIECKOHN SHEPTUn
CHCTEMBI TElL. 3akoH COXpaHEHUs
MEXaHUYECKOM YHEPruun

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4ecKkue yCTpouCTBa: ABUKEHUE PAKET,
BOJIOMET, KOIIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTnueckue paboTel. M3ydeHue cBs3u
CKOpOCTEM Tel Ipu HEYNpyroMm yjaape.
UccnenoBanue cBsi3u  pabOTBI  CHUJIBI €
M3MEHEHUEM MEXaHUYECKON PHEPTUU Tesa

MOJIEKVYJIAIPHAS ®U3MKA U TEPMOJIMHAMUKA

3.1

#it#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU

311

OCHOBHBIE  TIOJOKEHHSI  MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. BbpoyHoBckoe
newkenne. Juddy3usa. Xapakrep IBUIKESHUS
Y B3aMMOJCHWCTBHSI YACTHIL BELIECTBA

3.1.2

Mogaenu CTpoeHusi Ta30B, XUAKOCTEH U
TBEPABIX TN W OOBSCHEHHWE CBOMCTB
BEILECTBA HA OCHOBE TUX MOJIENIEH

3.1.3

Macca wmosekyn. KosmuecTBo BelecTBa.
ITocrossHHas ABoraapo

3.1.4

TemnoBoe paBHoBecue. Temmeparypa u eé
m3Mmepenue. [lkana remneparyp Lenbcus

3.1.5

Monens uaecanpHoro raza. (OcCHOBHOE
ypaBHEHHE MOJICKYJIIPHO -KHHETHYECKOM
TEOPHUH HICATHLHOTO ra3a

3.1.6

AOcomoTHass  Temmeparypa Kak — Mepa
CpeHEeH KMHETHYECKOW PHEPTrUu TEIIOBOTO
IBUKEeHHs yacTull rasa. [llkana tremmeparyp
KensBuna

3.1.7

VpaBuenne Kianeiippona — Menzaeneesa.
3akoH JlanbTOHA

3.1.8

["a3oBBIC 3aKOHHI. N3sonpoueccel B
UAcaAIbLHOM rase C MOCTOSIHHBIM
KOJINYECTBOM BEILIECTBA: U30TEPMA, U30X0Pa,
u3obapa

3.1.9

TexHu4eckue  yCTpOWCTBA:  TEPMOMETD,
6apomerp
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3.1.10

[Ipaktuyeckue paboTel. M3mepenue macchol
BO3J1yXa B KJIACCHOM KOMHAre.
HccnenoBanune 3aBUCUMOCTH MEXKTY
napaMeTpamu COCTOSIHUSL Pa3peKEHHOI0 rasa

3.2

OCHOBbI TEPMOJMMHAMUKN

3.21

TepmonnHamuueckas cucrema. BHyTpeHH:A
DHEPrUss TEPMOJAMHAMUYECKOM CHUCTEMBI U
crocoObl €€ U3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpenHss
SHEPrusi 0JJHOATOMHOIO UAEAIBHOIO ra3a

3.2.3

Buapl temonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIHs, N3JIydeHHE. TermnoEMKOCTh Tea.
VYaenpHas TemI0éMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade

3.24

ITepBsrit 3aKOH TEPMOJNHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOIUHAMUKHI K H30MpolLeccam.
I'paduueckas naTepnperamus paboThI raza

3.25

Tennosele MammHbl. [IpuHIMDBL AeicTBUSA
TEIJIOBBIX MallyH. [IpeoGpaszoBanus
SHEpPruu B TEIUIOBBIX ManInHax.
Koaddunument nonesHoro aevictus (nanee —
KIIJI) rerumoBoit mamunsl. [{ukin KapHo u ero
KITA

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTh mpoIeccCoB B MPHUPO/IE.
TemmoBble  OBUTATEIH.  DKOJOTHMYECKHE
poOJIEMBI TETUIOIHEPTETUKH

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTEJIb
BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOIUJIbHUK, KOHIULIUOHED

3.2.8

[IpakTnueckue paboTHI. Nsmepenne
yIIeTIbHOM TEMI0EMKOCTH

3.3

##H#Par###AI'PETATHBIE COCTOSHUWA BEILIECBA. ®A30BBIE

INEPEXO/IbI

3.3.1

[Tapoob6pazoBanue u KOH/JICHCAILIHS.
Hcmapenne u xumeHue. YaenabHas TEIUIOTa
apooOpazoBaHusl. 3aBUCHMOCTD
TEeMIepaTyphbl KUTMICHUS OT JIaBICHUS

3.3.2

AGcomoTHas M OTHOCHUTEJbHAsl BIAKHOCTh
BO3ayxa. HacelleHHbIl nap

3.3.3

TBépnoe Ttemo.  Kpucrammmdeckue u
amopdHble Tena. AHHM30TPONUS CBOMCTB
KpPHUCTAJIJIIOB. Kunxue KpHUCTAJLJIBL.
CoBpeMeHHbIE MaTepUalIbl

3.3.4

IInaBienue u KpucTtajlii3alus. VY nenpHas
TCIJIOTA IJIaBJICHU . CY6J'II/IM3.I_II/I$I
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3.35

YpaBHEHHE TEIJIOBOTO OanaHca

3.3.6

TexHuueckue yCTpOWCTBA: TUIPOMETp U
IICUXPOMETP,  KAJIOPUMETP, TEXHOJOTHUU
IIOJIy4eHHUs] COBPEMEHHBIX MAaTepUaIOB, B
TOM 4yuCIIe HAaHOMAaTEPHUAJIOB, u
HAaHOTEXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. N3mepenue
BJIAKHOCTH BO3JlyXa

OJIEKTPOAMMHAMUKA

4.1

##HHPar#H#IJIEKTPOCTATUKA

411

OnekTpu3anysi Tell. ONEKTPUUECKUH 3apsl.
I[Ba BU A DJICKTPUYICCKHUX 3apsa10B

4.1.2

[IpoBogHUKH, JUDIIEKTPUKU u
IIOJIYIIPOBOIHUKHU

4.1.3

3aKOH COXpaHEHHsI JIEKTPUUECKOTO 3apsiia

4.1.4

Bzaumopnericteue 3apsaoB. 3akoH Kynona

4.15

Onekrtprueckoe  mnone.  Hanpspk€HHOCTB
JJIEKTPUYECKOTO T10JIS. [TprHIMI
Cynepno3uiuu. JIMHUM  HanpsHKEHHOCTH
UIEKTPUUYECKOTO TOJIs

4.1.6

PaGota cun 3IEeKTPOCTATUYECKOTO  TIOJIS.
ITorennuain. PasHoCTh IOTEHITNAIOB

4.1.7

[TpoBOHUKY U TUAIEKTPUKU B TIOCTOSTHHOM
aNeKTpudeckoM moine. Jluanekrpuueckas
IPOHUIIAEMOCTh

4.1.8

DNEKTPOEMKOCT. Konpencatop.
DNeKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJEHCAaTopa

4.1.9

Texnudyeckne yCTpPOWCTBA: 3JIEKTPOCKOII,
JNEKTPOMETP, IIEKTPOCTATHUYECKas 3allluTa,
3a3eMIIeHHE ANEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBINA MPUHTEP

4.1.10

IIpakTuueckue paboTHI. H3mepenne
31EKTPOEMKOCTH KOHAEHcaTopa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUU TOK. TOKU B

P

A3JIMYHBIX CPEJJAX

421

VYcnoBus  CylecTBOBAaHHUSI  NOCTOSIHHOTO
3JIEKTPUUECKOTO0 TOKa. MCTOYHMKH TOKA.
Cuia Toka. ITocToSIHHBII TOK

4.2.2

HaprI)KeHI/Ie. 3akon Oma U ydaCTKa e

4.2.3

DNEKTPUUYECKOE CONPOTUBIIEHHUE. Y AEIBHOE
CONPOTHBJICHUE BEIIECTBA

424

HOCHGHOBaTeHBHOG, IapajuieJ;IbHOC,
CMCHIAHHOC COCAUHCHUC ITPOBOAHHUKOB

4.2.5

PabGora snexkTpuueckoro - Toka.  3aKoH
Joxoyns — Jlenna
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4.2.6

MoIIHOCTh OJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpo Bkymas cuna (nanee — DJC) u
BHYTPEHHEE  CONPOTHUBIICHUE  UCTOYHUKA
ToKa. 3akoH OMa a1 MOJHOU (3aMKHYTOM)
ulekTpruecKkon nenu. KopoTkoe 3aMmblkanne

4.2.8

DNEKTpOHHAs  MPOBOJUMOCTH  TBEPBIX
METAJJIOB. 3aBUCHMOCTHh  COTIPOTHBIICHUS
METaJIOB oT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTD

4.2.9

OnekTpuueckuid Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[TosnynpoBogHUKH. CobOcTBeHHas u
pUMECHAs MIPOBOJUMOCTh
NOJIyNIpoBOIHUKOB. CBOICTBa p-n nepexoja.
[TonynpoBoAHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKUii TOK B  AJIEKTPOJIUTAX.
DNEKTPOTUTHIECKAS JTUCCOTIHAITHSI.
DJIEKTPOJIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CamMOCTOSITENIbHBIA W HECAMOCTOSITEIbHBIN
pa3psa. PazinuHble TUITBI CAMOCTOSITETLHOTO
pazpsga. Monnus. [1nasma

4.2.13

TexHuueckue  yCTpOMCTBA:  amIIepMETP,
BOJIBTMETP, pEOCTaT, HWCTOYHUKUA TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoOOPHI,
3JIEKTPOOCBETUTEILHBIE puoopHI,
TEPMOMETP  COINPOTUBIEHUS, BaKyyMHBIH
IMOJN, TEPMUCTOPHl U  (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAHUKA

4.2.14

[IpakTnueckue paboOTHI. Nzyuenue
CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.
N3mepenne DJIC uCTOYHMKA TOKa W €ro
BHYTpEHHEro comnpoTusieHus. Habmronenue
ANEKTPOJIN3a

11 KIIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble Y1eMEHTHI COIEPKAHUS

4

OJIEKTPOAMMHAMUKA

##HHPar##H#MATHUTHOE I10JIE. DJIEKTPOMATHUTHAS

VHAYKLNS

4.3

43.1

Ilocrossnable MaranTel. B3anMmonaeiicteue
HOCTOSIHHBIX MarHuTOB

4.3.2

MarnutHoe 1moJie. BekTop MarHuTHOM
uHayknuu.  [IpuHnMn — cyneprnosunuu.
JIuaun MarHuTHOM MHAyKuuu. KapTuHa
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JVMHUMA MarHuTHOM MHIYKUHUM  TOJIS
HOCTOSIHHBIX MarHuTOB

433

MarsuTtHOE 10J€ NPOBOJHHUKA C TOKOM.
KapTtuna nuHuii noJist JUIMHHOTO NPSMOTO
IIPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KAaTyIIKHM C TOKOM. OmbIT
Opcrena. B3aumoneiicTBre nMpoBOJHUKOB
C TOKOM

4.3.4

Cuiia Amriepa, €€ MOIyJb M HalpaBJICHUE

435

Cuna  Jlopenma, €€ MoOayap U
HarpasjeHue. J[BWKeHHe 3apsiKeHHOU
YaCcTUILIBI B OJJHOPOJHOM MarHUTHOM I10JI€.
Pa6ota cunsl Jlopeniia

4.3.6

SIBiIeHUE ANEKTPOMATHUTHOW HHAYKITUU

4.3.7

IToTok BeKTOpa MarHUTHOM MHIYKIIUH

4.3.8

6)1(® WHTYKITUH. 3akoH
3JEKTPOMArHuTHOM nHykumn Papanest

4.3.9

Buxpesoe »smekrprnueckoe mnose. IJC
HHAYKIIUU B IIPOBOAHHKE, ABMKYIICMCI
HOCTYyNaTeIbHO B OJIHOPOJTHOM
MAarosuTHOM II0JIE

4.3.10

ITpaBuio Jlenna

43.11

NHIYyKTUBHOCT. SIBnenune
camonHaykiuu. DJ1C caMOMHIyKIUH

4.3.12

SHGPFHH MAarduTHOI'O IIOJI KaTyYIIKH C
TOKOM

4.3.13

DJIEKTPOMArHUTHOE TI0JIE

4.3.14

TexHuueckue yCTpONCTBA: IOCTOSHHBIE
MarHuThbl, AIIEKTPOMArHUTBHI,
AIIEKTPO/IBUTATETTb, YCKOPUTEIH
AIIEMEHTApHBIX YaCTULl, WHAYKIMOHHAs
neyb

4.3.15

[IpakTnyeckue paboTHI. N3yuenne
MarHUTHOTO TIOJsl KATYIIKH C TOKOM.
HccnenoBanue JeHCTBUS TMOCTOSIHHOTO
MarHurTa Ha  paMKy C  TOKOM.
Hccnenosanue SIBIICHUS
AIIEKTPOMArHUTHOM MHIYKIIMH

KOJIEBAHMA 1 BOJIHBI

5.1

##HHPar#t#HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE

KOJIEGAHUA

5.1.1

Konebarenpnag cucrema. CBoOOOHEIE
kosiebanus. ["apmMoHuYeckune KojeOaHus.
[lepuon, uwacroTa, ammuuTyga u Qasa
KoJIe0aHni

5.1.2

[IpyxvHHbBIM MasTHUK. MaTeMaTH4eCKU
MasiTHUK
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5.1.3

YpaBHEHHE TapMOHUYECKUX KOJICOAHHMIA.
Kunemaruueckoe u JUHAMHUYECKOE
OIIMCAaHUE KOJIE0ATEILHOTO IBUKEHUS

5.1.4

[IpeBpamenue SHEPTUH pu
rapMoHu4eckux  kosiebanusix.  CBs3b
aAMIUIATY BT KOJIeOaHmit HUCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMH KoJieOaHuil e€
CKOPOCTH M YCKOPEHUS

9.1.5

KoneGarenpubiit  koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHHS B
UICATBHOM  KOJe0aTeTbHOM — KOHTYpE.
AHANOTHS MEXIy MEXaHWYECKUMH U
AIIEKTPOMAarHUTHBIMH KOJICOaHUSIMHU.
®opmyna Tomcona

5.1.6

3akoH COXpaHCHU SHEPIrunu B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BI)IHy)K)IeHHI)Ie MECXaHNYCCKUEC
koneOanusi.  Pe3omanc. Pesonancuas
KpI/IBaH. BI)IHY)K}ICHHI)Ie
BJIeKTpOMaFHI/ITHI)Ie KO.]'Ie6aHI/I$[.

5.1.8

Ilepemennbi  TOK. CHHYCOMJANBHBIN
IIEPEMEHHBIN TOK.

5.1.9

MonHocTh MIEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JEHCTBYIONIEE 3HAYCHUE
CHJIBI TOKA W HATIPSHKEHUS

5.1.10

Tpanchopmatop. [IpounsBoacTso,
nepegada 1 noTpedieHne eKTPUIecKon
SHEPruu. OKOJOTHYECKHE PHUCKH TpU
MIPOU3BOJICTBE AJNEKTPUUYECKON DHEPTHUU.
Kynbrypa MCIIOJIb30BAHUS
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

TexHudeckue ycTpoicTBa: cericMmorpad,
ANEKTPUYECKUI 3BOHOK, JTUHUT
aJeKTponepenay

5.1.12

[TpakTuueckue paboTel. MccnenoBanue
3aBHCHMOCTH MEPUO/Ia MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT AJUHBI HUTU U MacCChl
rpy3a. HccrnenoBanue nepeMeHHOTO TOKa
B Henu u3 MOCIIeI0BATEIHHO
COEIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U
pe3ucropa

5.2

##HHPar##HH#MEX AHNYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIOBHS
501 pactipoctpanenus. Ilepuon. CxopocTh
pacrpocTpaHeHuss ¥ JJUHA  BOJIHBI.
[Tonepeunsle M MPOAOIbHbBIE BOJIHBI
5929 H#e#Par##H# NntepdepeHuyst U qudpakius

MECXaHNYCCKHUX BOJIH
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5.2.3

3Byk. CkopocTh 3ByKa. ' poMKOCTH 3BYKa.
Bricora Tona. TemOp 3Byka

5.2.4

ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS
U3IyYEHUs]  3JIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenTanus Bektopos E, B u v
B IEKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.2.5

CBoiicTBa  DJIGKTPOMArHWUTHBIX  BOJIH:
OTpa)keHHe, PEIOMIICHUE, TIOJISPU3aLIHS,
mudpakmus, uaTepdepeHnus. CKopocTh
AIIEKTPOMATrHUTHBIX BOJIH

5.2.6

[xama JJIEKTPOMArHUTHBIX BOJIH.
[IprMeHenne AIIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

[IpyuHUIUIBI paTUOCBS3H U TEJICBUICHHUS.
Pagnonokanus. DIIeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH CPeJIbl

528

TexHn4ecKkne ycTpoMCTBA: MY3bIKaIbHBIE
WHCTPYMEHTBI, yABTpa3ByKOBas
JUAarHOCTHKAa B TEXHUKE M MEIULIMHE,
pamap, pagHONPUEMHUK,  TEIEBU30D,
aHTeHHa, TenedgoH, CBU-neup

5.3

H#H#HHPar#H#OIITUKA

5.3.1

[IpamonuHueiiHoe pacnopocTpaHeHue
CBeTa B OJIHOPOJIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbl OTPAKECHUS
cBera. [locTpoenrie n300paKeHNH B TNTIOCKOM
3epKane

5.3.3

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOJIFOTHBIH MoKa3aTesb
peoMIICHUS

5.3.4

[TomHoe BHYTpEHHEe OTpaXkeHHe.
[IpenenpHbIl yroj MoJHOrO BHYTPEHHETO
OTpaXKECHHUS

5.3.5

Hucnepcust cBera. CIlIOXHBIM  COCTaB
6enoro ceeta. lBer

5.3.6

Cobuparonue ¥ pacceuBarolIve JIHMH3bI.
Tonkas nmH3a. POKYCHOE paccTOsSHUE U
ONTHYECKass cujaa  TOHKOM  JIMH3BL
ITocTpoenue n300pakeHu i B
COOMpAIONIMX U PACCEUBAIOIIMX JIMH3AX.
dopMmyna TOHKOW JIMH3BL YBEIUYECHUE,
JaBaeMoe€ JIMH30M

5.3.7

HpeI[CJ'IBI MNPUMCHUMOCTU
FCOMCTpH‘leCKOﬁ OIITUKH

5.3.8

Wntepdepennust cBeta. KorepeHTHbIE
UCTOYHUKUA.  YCIIOBUS  HaOMIOJCHUS
MaKCMMYMOB u MUHHMYMOB B
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UHTEp(PEPEHIIMOHHON KapTHHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB

Hudpakmus  cBera.  J{udpaxiuonHas
pemérka. YciaoBre HaOIIOICHUS TJIABHBIX

5.3.9 MaKCUMYMOB npu naJieHUH
MOHOXPOMAaTHUYECKOTO cBeTa Ha
T(QPAKIIMOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus ceeta

TexHudeckue yCTpOWCTBA: OYKH, JIyIA,
¢doToannapar, NPOEKIMOHHBIM anmnapar,

5.3.11 MHKPOCKOII,  TEJECKON,  BOJIOKOHHas
OITHKA, mudpakiMOHHAs — PEmIETKa,
TTOJISIPOUT

[Ipaktuueckue  pabGotel.  M3Mmepenue
nokasareJis npenomiienus. MccnenoBanue
CBOMCTB  M300pakeHMH B  JIMH3aX.
HabGmronenue aucnepcun cBeta

5.3.12

SJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'paHnIBI TPUMEHMMOCTH KJIACCHUYECKOM
MEXaHUKHU. [Toctynmatet TeOpUun
6.1 OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTH
MOIYJIsl CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHUTENBLHOCTE OJITHOBPEMECHHOCTH.
6.2 3amenyieHHe BPEMEHH H  COKpaIlCHHE
JUTAHBI

6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsI3b MacChl C DHEPrHEH M HMITYJIbCOM
6.4 CBOOOJIHOM 4YacTHIBl. ODHEPrusi TOKOS
CBOOOTHOI YaCTHIILI

KBAHTOBAS ®U3NKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Popmyna [lmanka  cBsizu
7.1.1 SHEpruu (POTOHA C €r0 YaCTOTOM. DHEprus
U uMnynbc GotoHa

OTtkpbiTHE u UCCIICIOBAaHUE
7.1.2 dotorddekra. Onbitel A.I'. Cronerona.
3akonbl poTtorddekra

YpaBHeHue OHHIITENHA s
7.1.3 dorospdexra.  «Kpacnas  rpanunan
dorordpdexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JleGeneBa

7.1.5 XUMHUYECKOE IEUCTBUE CBETA

TexHuyeckue ycTpoincTBa: (POTOIIEMEHT,
7.1.6 dboTomaTuuK, COJIHEeYHas Oarapes,
CBETOINOI

7.2

CTPOEHUME ATOMA
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7.2.1

Mogens atoma TomcoHa. OTBITEL
Pesepdopna no nccnenoBaHUIo CTPOSHUS
atoma. [lmanerapnas Mojesb atoma

7.2.2

Iloctynatet  bopa.  M3nydenue wu
noryomenne (GOTOHOB TMPH  IMEPExXoe
aToMa C OJIHOTO YpPOBHS SHEPruu Ha
apyroi.  Buapl  cnektpoB.  Cnektp
YPOBHEW 3HEPIrUH aTOMa BOAOPOJA

7.2.3

BonHoBeIe cBolicTBa yacTui. BosHbl 1€
bporis. KopnyckynapHo-BOJIHOBOM
nyanu3Mm. Jludpakius dIeKTpOHOB Ha
KpHCTaJIax

7.2.4

CronTaHHoe u BBIHYXJICHHOC N3JTYUCHUC.
YcTpolicTBO M IpUHIMI pabOTHI J1a3epa

7.2.5

TexHuueckue ycTpoucTBa: CIEKTPaIbHbBIN
aHayIn3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBbIM
KOMIIBIOTED

7.2.6

[Tpaktuueckue pabotel. HabGmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapl HAOMIOAEHUS W PETUCTPAINH
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuo cocraBa
panroakTuBHOro u3nydeHus. (CBoiicTBa
anbda-, Oera-, ramma-u3IyqCHHUsL.
BnusiHue panuMoakTUBHOCTH Ha JKUBBIE
OpraHu3MBI

7.3.3

OTKppITHE  NOPOTOHA W HEUTpPOHA.
Hyxnonnas monens sapa ['eiizenbOepra —
NBanenko. 3apsa sapa. MaccoBoe 4HCIIO
sapa. M30Tonbl

7.3.4

Anba-pacna. DIJIEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacman. [amma-
U3JIy4eHHe. 3aKOH  paJuOaKTUBHOIO
pacmaja

7.3.5

DOHeprusi CBSI3M HYKJIOHOB B  sJpe.
Snepusie cuibl. Jledhekt Macchl siipa

7.3.6

Snepubie peakiuu. JleneHHEe M CHUHTE3
saaep

7.3.7

Snepubii  peakrop.  TepmosiaepHbIN
cuHre3. [IpoGieMbl M  MEPCHEKTUBBI
ANEPHON DHEPreTHKH. OKOJOIMYECKHE
aCIEKTHI S ICPHON DHEPTE€TUKHU

7.3.8

3HeMeHTapHHC YaCTHIIbI. OTKpLITI/Ie
MMO3UTpPOHA. qDYHI[aMeHTaJ'ILHLIC
B3aHMMOJICHCTBU
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7.3.9

TexHuueckue yCTpPOWCTBA:  JO3UMETD,
KaMmepa BuibcoHa, SIOEpHBIM peakrTop,
aToMHasi bomba

7.3.10

ITpaktuueckue pabotsl. MccnenoBanue
TPEKOB qacCTuIg (HO T'OTOBBIM
dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro HeGa. Co3Besaus, sipkue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE JIBUKECHHE

8.2

Comnneynast cucrema. IlnaneTsl 3eMHOM
prHHI)I. HﬂaHeTLI-FI/IFaHTI)I n nux
CHYTHI/IKI/I, KapJ'II/IKOBI)IC IIJIAHCTHI. Mam,le
Tena CoJIHEYHOH CHUCTEMBI

8.3

Conuue, dotochepa u  armocdepa.
CosnHeyHasi akKTUBHOCTD

8.4

Ucrounuk sueprun ColiHIa U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTHUKH:
Macca, CBETUMOCTb, PaJInyC, TEMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hunarpamma
«CTIEKTPATBHBIA KJTacC — CBETHMOCTBHY.
3BE3OLI  IVIABHOM  IIOCIIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTBY IS
3BE3]1 TVIABHOM MOCIICAOBATEIbHOCTH

8.6

###Par###BayTpenHee CcTpoeHue 3BE3I.
CoBpeMeHHbBIC MIPEICTaBICHUS 0
MIPOUCXOXKICHUH W dBoioruu CoyHIla 1
3BE31. DTaIlbl )KU3HU 3BE3NT

8.7

Mineunsii Iyt — nHama [anakruka.
CnupanbHas  cTpykrypa  ['amaktukw,
pacnpeneneHue 3BE3M, Tra3a U IBUIM.
[lonoxxenne wu nBuxkenue ConHioa B
lamaktuke. Ilnockas u cdepudeckas
nojicuctemsl ["anakTuku

8.8

Tunel ramaktuk. Pamguorajiaktuku WU
KBazaphbl. YEpHBIE ABIPHI B sAJIpax rajJakTHK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akoH XaO06ma. Pasberanve rajgakTHK.
Bospact u paauyc Bcenennoii, teopus
Bosbmioro B3peiBa. Mojenbs «ropsuei
Bcenennoi». PennkroBoe nsnyyenue

8.10

MacmtabHast  cTpykrypa BceneHHoit.
Meraranaktuka. Hepeménnsie mpo6aembl
aCTPOHOMHUH
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YUYEBHO-METO/INYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
®dusuka. 10 knacc : yue0. s o01eoopa3zoBaT. opraHu3anuii : 0a30BbIA U
yriry0a. yposnu / [, SI. Mskumes, b. b. Byxosues, H. H. Corckuii]. M.:
[IpocseuieHue.
®dusuka. 11 knacc : yue0. 115 0011e00pa3zoBaT. opraHu3anuii : 0a30BbIM U
yriry0a. yposnu / [[. 5I. Mskumes, b. b. Byxosues, B. M. HUapyrus]. M.:
[Ipocseuienue.

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

®usuka. 10-11 xknaccel. COopHuUK 3a7a4 K yueOHukam [.51. Mskumiesa u np.

®denepanbHas paboyas mporpaMma cpeHero oO1ero 0opa3oBaHusl.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e http://school-collection.edu.ru Enunas KOJUTCKIIHS I POBBIX
00pa30BaTebHBIX PECYPCOB.

e http://fcior.edu.ru http://eor.edu.ru denepanbHblii HEHTP UHPOPMAIIMOHHBIX
obOpazoBatenbHbIX pecypcoB (OMC).
e http://pedsovet.su [lenarorudeckoe cooOIIeCTBO.

e https://oge.sdamgia.ru OOpa3oBaTenbHBIH TOpTAl IS TOJATOTOBKH K
HK3aMEHAM.

o https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege otkpseiThiii 0ank 3aganuii EI'D
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