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[Iporpamma o ¢gusuke 6a30BOTr0 YPOBHS Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHWH W TpeOOBaHWUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00Opa30BaTeIbHON MPOTPaMMBI,
npencrasieHHbix B @I'OC COO, a Taxke ¢ yu€rom ¢enepanbHoi pabouell mporpaMMbl BOCHHTAHUS U
KOHIIETIINH MPeToaBaHus yueOHoro npeamera «Du3uka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
®denepanuu, peaau3yonX OCHOBHbIE 00pa30oBaTelIbHbIE TPOTPAMMBI.

Copep:xaHue mporpaMMsl 1o (pU3MKe HApaBlIeHO Ha (POPMUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
mupa obyqaromuxcs 10—11 knaccos npu o0yueHnn ux (puzruke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-
JesSTeNbHOCTHOrO0 monxoxa. llporpamma mo ¢usuke coorBercTByeT TpeboBanmsiM PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalmpeIMEeTHbIM pe3ysbTaTaM OOy4YeHMs, a Takke
YUUTHIBAET HEOOXOJUMOCTh peajH3alui MEXIPEIMETHBIX CBA3eH (U3HKUM C ecTeCTBEHHO-HayYHBIMH
y4eOHBIMH TpeAMeTaMH. B Hell omnpenemnsioTcss OCHOBHBIE IENW M3Y4YEeHUS (PU3MKH Ha YpPOBHE CPEIHEro
o01ero oopazoBaHus, TNIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3HMKH: TMYHOCTHBIE, METalpeIMETHEIE,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no (husmke BKIIOYAECT:

* IUIAHHpPYEMBIE pe3yJIbTaThl OCBOEHHUS Kypca (HU3MKHM Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO FOJaM 00yUYEHHUS;

* cojuepkaHue yueOHoro npeamera « Du3nka» 1mo rogaMm 00ydIeHHS.

®du3nka Kak HayKa 0 Hanbosee O0IUX 3aKOHAX MPUPO/BI, BEICTYMAs B Ka4eCTBE Y4eOHOTro IIpeaMeTa
B IIIKOJIE, BHOCUT CYIISCTBEHHBIM BKJIAQJ B CHCTeMy 3HaHH 00 OkpyxarmeMm mupe. LlIkompHBIA Kype
(bU3HUKHN — CHCTEMOOOPA3yOIIUI AJI €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEAMETOB, IOCKOIBKY (PHU3NUECKHe
3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHUM, N3y4aeMbIX XUMHEH, Oroioruei, pusnueckoil reorpadueit
u actpoHomueil. Mcnonp3oBaHue U aKTUBHOE NMPUMEHEHHE (U3NYECKUX 3HAHUN OIpeleNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe PHEPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, TOTY4YEHHUS
HOBBIX MaTEpHaliOB C 3aJaHHBIMU CBOWCTBAMHU M ApYyrux. M3ydyenue ¢u3MKH BHOCHUT OCHOBHOH BKIIaJ] B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa 00y4aromuxcs, B GOPMUPOBAHUE YMEHUN IPUMEHSTh
HAy4YHBI METOJ IO3HAHMSI TP BBIITOJIHEHUU UMH YUE€OHBIX HCCIIEI0BaHUM.

B ocHOBY kypca pusuku niist ypoBHS cpeHEro o01ero 0opa3oBaHus MOJI0XKEH Pl UACH, KOTOPBIE
MOKHO paccMaTpUBaTh KaK MPUHITUIIBI €r0 IOCTPOSHUS.

Hoes yenocmunocmu. B cOOTBETCTBUU C HEH KypC SBISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJIEPKHT
MaTepHall U3 BCEX pa3feioB (PM3MKH, BKIFOUAET KaK BOIMPOCHI KIIACCHUECKOW, TaK U COBPEMEHHOU (hU3UKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM € HeW Martepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢buznueckux Teopuid. Beayumm B kypce siBisieTcs GOpMUPOBaHKE MIPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTEpPHUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peannzanus npeanosiaracT HCIoJIb30BaHUuE TYMaHUTApHOTO MTOTEHIIMala
¢bu3nyecKkoil HayKH, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKKM C pa3BUTHEM oOOLIecTBa, a TaKke ¢
MHPOBO33PEHYECKUMU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaomnoti nanpasnennocmu. Kypc GU3MKH mpennojaraeT 3HaKOMCTBO C LIUPOKUM KPYIoM
TEXHUUYECKUX U TEXHOJIOTMYECKHUX MPUIOKEHUN U3yUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonocusayuu peannsyercs MOCPEACTBOM BBEACHUS AJIEMEHTOB COJEP)KAaHUS, MOCBAIIEHHBIX
AKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PAa3BUTHEM TEXHUKHU U TEXHOJOTHH, a
TaKxke 00CyKIeHUs MPoOJIeM PallMOHAIBHOTO MTPUPOIONIOIB30BAHUS U SKOJIOTHYECKOI 0€301MacHOCTH.

CTepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpPEIHEro oouero oOpa3oBaHMs SBISIOTCA
¢busnaeckue Teopuu (hopMHpPOBaHUE MPEACTABICHUI O CTPYKTYpPE MOCTPOEHUS (PU3UIECKOIN TEOPUH, POITH
(GyHIaMEHTAJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJAE, TpaHHIAX
IIPUMEHUMOCTH TEOPUH, ISl ONTUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUM U IIPOLIECCOB).

CuUCTeMHO-JICSITEIbHOCTHBIM MOAX0A B Kypce (U3MKM peanu3yercss Npexae Bcero 3a Ccuér
OpraHM3alMK AKCIEPUMEHTAIbHON NeATeNbHOCTH oOydaromuxcs. Jlyis 6a30Boro ypoBHsI Kypca (U3HKH —
3TO HCMOJIb30BAaHUE CUCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbIE B Tporpamme 1Mo ¢u3uke oObeAMHEHBI B OOIIMHA CIHCOK yUYEHHUYECKUX MPAKTHUECKUX pPadoT.



Bbinenenne B yka3aHHOM IepeyHe J1abOpaTOpHBIX paboT, MPOBOAUMBIX JUIsl KOHTPOJII U OLIEHKH,
OCYILECTBIISCTCS yYaCTHUKAaMH OOpa30BaTENILHOIO IpoLecca UCXOJs M3 OCOOEHHOCTEH INIAHUPOBAHUSA U
ocHamieHust kabuHera ¢usuku. IIpum 3TOM oOecmeunBaeTcss OBJIaJCHHE OOYYAIOIIUMHCS YMEHHUSIMH
MIPOBOJUTH KOCBEHHBIE H3MEpEHHsI, MCCICIOBAHUS 3aBHCUMOCTEH (DPU3MYECKMX BEIUYMH U TOCTAHOBKY
OIIBITOB I10 MPOBEPKE NMPEI0KEHHBIX TUIIOTES.

bosbuioe BHUMaHUE YJeNseTCsl PEIIEHUIO PAacyETHBIX M KAayeCTBEHHBIX 3aaad. [lpu stom s
Pacu€THBIX 33124 IPHOPUTETOM SIBISIOTCS 331a4H C IBHO 33JJaHHOM (PU3NYECKON MOJETIBIO, TO3BOJISIONINE
NPUMEHATh U3y4YCHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OIHOTO pasjeia Kypca, TaK U HHTETPHPYS
3HAHUS U3 pa3HbIX Pa3/ienoB. [ KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3aJaHHs HAa OObSCHEHHE
IpOoTeKaHUs (GU3NYECKUX SIBJICHUN U MPOLIECCOB B OKpY KarolleH KU3HH, TpeOyrolue BbIoopa GU3NIeCcKoit
MOJIEJIN JJIS1 CUTYalluH MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusMu DPI'OC COO kx MaTepuaTbHO-TEXHUYECKOMY O00ECICYCHHIO
y4eOHoTro nporiecca 0a30BbIid YPOBEHb Kypca (PM3UKH Ha YPOBHE CpeHETO 001Iero 00pa3oBaHus JOHKEH
U3y4aThCsl B YCJIOBHUSX NPEIMETHOro kKaOuHeTa (U3MKM WIM B YCIOBHUSAX HMHTETPUPOBAHHOIO KaOWHeTa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA. B kKabuHeTe (QU3MKHU TOJDKHO OBITh HE00X0[uMOoe 1abopaTopHOe
000pyI0BaHUE IS BHIIIOJHEHHS YKa3aHHBIX B TIPOTPaMMe 110 (PU3UKE YICHUYECKUX MPAKTUIECKUX paboT u
JI€MOHCTPaLIMOHHOE 000pyI0BaHHUE.

JleMOHCTpalMoHHOEe 000py0BaHUE (HOPMUPYETCSs B COOTBETCTBUU C IMPHUHLUIIOM MHHUMAaJIbHON
JIOCTaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY MEPEYHCICHHBIX B MpPOTpaMMe MO (QHU3UKE KIFOUYEBBIX
JEMOHCTPALUI JIJIsl UCCIIEIOBAHUS U3YYaeMBIX SIBIICHHH U MPOLIECCOB, SMITMPUYECKHUX U (DyHIaMEHTAIBHBIX
3aKOHOB, MX TEXHUUYECKUX PUMEHEHUI.

JIabopaTtopHoe 000OpyAOBaHHME ISl YYEHMYECKMX IpaKTHYecKuX paboT Qopmupyercs B Buje
TEMaTHYECKHX KOMIUIEKTOB M 00eCHeumBaeTcs B pacu€re OJHOrO KOMIUIEKTAa Ha JIByX OOYYarOLIHXCS.
Temarndeckrne KOMIUIGKTHI JIAOOPATOPHOTO OOOPYAOBaHUS IOJDKHBI OBITH IOCTPOCHBI HA KOMILJIEKCHOM
MCIOJIb30BaHUM aHAJIIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B
BUzie HU(PPOBBIX Ta0OPATOPHA.

OCHOBHBIMU LIETSIMH U3y4deHUs (pU3UKH B 001IeM 00pa30BaHHUH SIBIISIOTCS:

* (dopMHpOBaHHE HHTEpeCa W CTPEMJICHHS OOYYarOIMXCSd K HAyYHOMY HW3YYEHHUIO TPHUPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

* pa3BHTHE MPEJCTABICHUN O HAyYHOM METOJE IMO3HaHWA M (OPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;

* (dopMHpOBaHUE HAYYHOTO MUPOBO33PEHUs KaK pe3ysbTaTa U3yuyeHHUs OCHOB CTPOCHHS MaTepUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3HKH;

* (¢opmHpOoBaHUE YMEHUN OOBSICHATH SIBIIEHUS C UCMOJIb30BaHUEM (DPU3NYECKUX 3HAHUN M HAyYHBIX
JI0Ka3aTeNIbCTB;

* (¢opMHpOBaHUE TMPEICTABICHUH O poiu (PU3MKHM AN Pa3BUTHS JAPYTHMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHH.

JlocTHKeHHe ATUX Lieel o0ecTiednBaeTCs pelieHueM CIIEIYIONINX 3a/1a4 B [Ipoliecce U3yUeHUs Kypca

(bu3MKK Ha ypPOBHE CPEAHEr0 OOIIEro 00pa3oBaHMS:

* MpHOOpEeTEeHUE CHUCTEMBbI 3HAHUN 00 00UUX (U3MYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSIX,
BKJTIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HKY, 3JICKTPOIMHAMHUKY, KBAHTOBYIO (DU3UKY H DJIEMEHTHI
acTpoU3UKH;

* (¢dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUUYECKUE 3HAHUS Uil OOBSCHEHUS (PU3MUECKUX
SIBIICHHUI B TIPUPOJIC U JUTS IPUHSATHS MPAKTHYECKUX PEIICHUH B MTOBCETHEBHOM JKU3HHU;

*  OCBOCHHE CIIOCOOOB PELICHHUS PAa3IUUHBIX 3a/1a4 C SIBHO 33aHHON (PM3NYECKON MOIeNbI0, 3a/1ad,
MOJIPa3yMEBAIOIIUX CaMOCTOATENIBHOE CO3JlaHhe (U3NYECKOH MOJEeNH, aJeKBAaTHOM YCIIOBHSM
3aJauu;



* TMOHMMaHHME (PU3NYECKUX OCHOB H TPHUHIMUIOB JEHCTBUA TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHX MPOIIECCOB, X BIUSHUS Ha OKPYKAIOUIYIO CPENY;

* OBJIAJEHHE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHMS M TPOBEACHHUS  (PUINYECKUX
SKCIIEPUMEHTOB, aHalM3a U HWHTEpIpeTanuu HHPOpPMAIMK, OIpeaeeHHs] JOCTOBEPHOCTH
MOJTy4YEHHOTO PEe3yJIbTaTa;

* CO3JaHHME YCIOBHM JUId DPAa3BUTHS YMEHUH IPOEKTHO-UCCIIEN0BATEIbCKONW, TBOPYECKOU
JESATEIIBHOCTH.

Ha uzydenue ¢usuku (6a30BbIif ypOBEHb) Ha YPOBHE CPEIHEro 001ero oopazoBanus orBoautcs 136
yacoB: B 10 kitacce — 68 vacoB (2 yaca B Hezienio), B 11 kimacce — 68 yacoB (2 yaca B HEJIETIO).

[IpennaraeMslii B mporpaMMe 1o (pu3uke nepedeHb Ja00PaTOPHBIX U MPAKTHYECKUX PAOOT SBISACTCS
PEKOMEHJIOBAaHHBIM, YUYWTENb JiejaeT BBHIOOP IMPOBEACHUS JaO0OPATOPHBIX PabOT M OIBITOB C YYETOM

WH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yYaroIuXcsl.
COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznea 1. ®du3nka u MeTobl HAYYHOI'0 NO3HAHMA
®dusuka — Hayka o mpupoe. Hayunsle METObI O3HAHMS OKPYIKAIOLIET0 MUpa. Poib 3kcriepuMeHTa u
TEOPHH B IpoIiecce MO3HAHMSI TPUPO/bl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (u3nueckux sBieHUH U mpoueccoB. Hayunele rumnoressl. dusnueckue 3aKOHbI U
Teopuu. I'paHnLIb NIPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSL.

Ponp u mecro ¢usuku B popMHpoBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B MPAKTHUECKOMN
NeSITeNbHOCTH JTFO/ICH.

Jlemoncmpayuu

Amnanorosble 4 HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe JBUKEHHE. OTHOCHUTENBHOCTh MEXaHWYecKoro JBrmkeHHs. Cucrema oOTcuéTa.
Tpaexropus.

[lepemerienne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTepuaibHOU
TOYKH, UX MPOEKIMH Ha OCU CUCTEMBI KoopAHHAT. CI0KEeHHUE NepeMeIieHUuH U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 pPaBHOYCKOPEHHOE MNPSMOJIMHENHHOE ABM)KEHHE. ['paduku 3aBUCUMOCTH KOOpPIMHAT,
CKOPOCTHU, YCKOPEHHUSI, TyTH U NIEPEMEILECHHS MAaTEPUATIbHON TOUKH OT BPEMEHHU.

CBobOoaHOE TazieHrne. Y CKOpEHUE CBOOOIHOTO MMa [CHUSI.

KpuBonunerinoe nemxeHue. J[BMKEHHE MaTEpUAIbHOM TOYKM MO OKPYKHOCTH C TMOCTOSHHOW IO
MOJYJII0O CKOPOCTBIO. YTJOBasi CKOpPOCThb, JIMHEWHas CKOpocTh. llepwony w wacTora oOpaiieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpocTBa U MPAaKTUUYECKOE IPUMEHEHUE: CTIUIOMETP, IBUKEHUE CHAPSIOB, LIETIHbIE U
PEMEHHBIE IIEPENAYUH.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUETA, MILTIOCTPALIUSI KHHEMATHYECKUX XapaKTEPUCTUK TBUKECHUS.

[Ipeobpa3oBaHue ABMKEHUN C HCIIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKeHHOM IPOCTPAHCTBE.

Habmtonenue nBuxkeHus tena, OpOLUICHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOIHOTO TaICHUS.

Hamnpanenue ckopocTu npu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne HepaBHOMEPHOTO ABMXKEHHUS C 1I€JIbI0 ONPE/ICIIEHNs MTHOBEHHOM CKOPOCTH.



HccnenoBanue COOTHOLIEHUS MEXAY IyTSAMH, NPONHIAEHHBIMH TEJIOM 3a IOCJIEAO0BATENIbHBIE pPaBHbBIC
IIPOMEXKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JABUKEHUU C HAYAJIbHOM CKOPOCTHIO, pABHOU HYIIIO.

N3yueHne nBUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydenne nBMKEHUS Tena, OPOLICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHocurensHocTH ['anunes. [lepolii 3akoH HetoToHa. MIHEpLIManbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoii 3akon HeroToHa juist MaTepranbHOM TOUKH.
Tpernii 3axkoH Hpl0TOHA 111 MaTEpUAIbHBIX TOYEK.

3akoH BceMHpHOro TsaroteHust. Cuna tsokectu. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokos, ckoabxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cumna TpeHHUs
CKONILKEHUS U cuia TpeHus nokos. Koapdumment tpenus. Cuna CONpOTHBICHHS NpPU JIBUKCHUU Tella B
XKUIKOCTH WJIN rase.

[ToctynaTtensHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPOTO TENa.

MoMeHT cuiibl OTHOCUTEIBHO OcH BpalieHus. [lneyo cuibl. YcnoBust paBHOBECHS TBEPIOTO Tea.

TexHuueckue yCcTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: TMOIIIUITHUKUA, ABUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHNE MHEPUUH.

CpaBHEHHE Macc B3aUMOAECHCTBYIOLINX TEJI.

Bropoii 3akon HerotoHa.

H3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT JiehopMaliuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MaICHUH.

CpaBHEHME CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

YcnoBus paBHOBecHs TBEPIOTO Tena. Buabl paBHOBecus.

Yuenuueckuii sxcnepumenm, nadopamopmvie pabomoi

Nzyyenue nBuxeHus Opycka o HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIie, OT UX
nedopmariiu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPJIOTO Tejla, UMEIOLIET0 OCh BpallleHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynbe MaTepuanbHON TOYKH (Tea), CUCTEMbl MaTepUAIbHBIX ToueK. IMIyIbC CHUITBI U U3MEHEHUE
HMITyJIbCa TeJIa. 3AKOH COXPAHEHUS UMITyJIbca. PEaKTUBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTD CHJIBI.

Kunernueckas sHeprus MaTepuaibHON TOUKH. TeopeMa 00 U3MEHEHHH KUHETHYECKON SHEPTUH.

[TorenuuanpHast »dHeprus. [loTeHnmWanpHas SHEpPrus ymOpyro AeQOPMHUPOBAHHOW TPYKHUHBIL.
[TotenuunanbHast SHeprus Tesia BOJIU3HU MOBEPXHOCTH 3EMJIH.

[loTeHunanbHble ¥ HENMOTEHUHUANbHbIE CUJIbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHUEM
MEXaHUYECKON YHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUUECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEp, MPYKUHHBIA MHCTOJIET,
JIBIKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE IBH)KEHUE.

[Tepexo mOTEeHIIMAIBHON YHEPTUN B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol



N3ydenne abCoOIOTHO HEYNIPYTOro yAapa C MOMOIIBIO ABYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.
UccnenoBanue cBsi3u pabOThl CUIIBI C M3MEHEHHEM MEXaHMYECKOW HSHEpruM Tella Ha IpuMepe
pacTsKEHUsI PE3UHOBOTO KI'yTa.

Pasznea 3. Mogekyasipuasi Gu3nKa M1 TEPMOJAMHAMHMKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH M HUX OIBITHOE OOOCHOBaHHE.
Bpoynosckoe nmxkenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBHS YacTHIl BeulecTBa. Moenu
CTPOEHUS Ta30B, KUAKOCTEH M TBEPIABIX TeJl M OOBSCHEHHE CBOWCTB BELIECTBA HAa OCHOBE 3TUX MOJEIEH.
Macca u paszmeps! mosekyil. Konmndectso Bemectsa. [locrossnnas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienscust.

Mopnens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSPHO-KHHETUYECKONW TEOPUM HAEAJIBHOTO
ra3a. AGCOJIIOTHas TeMIepaTypa Kak Mepa CpeiHel KHHETUYECKOH SHEPrHH TEIJIOBOTO IBUKEHUS YaCTHI
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
JansToHa. M3omporeccsl B HIEATBHOM Ta3e C TOCTOSHHBIM KOJHMYECTBOM BemlecTBa. [ padudeckoe
IIpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0Pa, U300apa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, JOKa3bIBAIOIIAE TUCKPETHOE CTPOSHHE BEIIECTBa, (OTOrpaduu MOJIEKYJl OPraHHMYECKHX
COCIMHECHHM.

OmnbIThl 10 MU GY3UH KUIKOCTEH U ra3oB.

Mojenb OpOyHOBCKOTO JIBH>KEHHUSL.

Mogens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

Monens, nunocTpupyouias Ipupoay AABJICHUS Ia3a Ha CTEHKU COCYya.

OnbIThI, WTIOCTPUPYIOLIME YPAaBHEHNUE COCTOSIHUS MJI€AJIBHOTO T'a3a, U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, iabopamopHuie pabomsi

OnpeneneHre Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpEHHH 00bEMa KOMHATBI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK/y ITapaMeTpaMH COCTOSIHUSL Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuxku

Tepmonnnamuyeckass cucrema. BHyTpeHHSS »Heprusi TEpMOJMHAMMYECKON CHUCTEMBI M CIOCOOBI €€
n3MeHeHus1. KonmuecTBo TenoTsl U paboTa. BHYTpeHHss SHEPrus OJHOATOMHOI'O MJI€aJIbHOTO ra3a. Bubl
TEIUIONEPEIauM: TEIUIONPOBOJHOCTh, KOHBEKLHUS, HW3JIydeHUE. Y7elbHas TEIUIOEMKOCTh BEIECTBA.
KonuuecTBo TEIIoTel IpH TEIIonepenaye.

[Tonsitue 06 amnabaTHOM mporiecce. [lepBriii 3aK0H TepMoarHaAMUKH. [I[puMeHeHne mepBoro 3aKoHa
TEPMOJMHAMUKH K n3onpoueccam. I'paguueckas untepnperaius padoThl rasa.

Bropoii 3akoH TepmMoanHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

Tennossie MatmmHbl. [IpuHIMNIBL 1eHCTBUS TEIUIOBBIX MalluH. [IpeobpazoBaHus SHEPTUU B TEIUIOBBIX
mammHax. Koagduuuent nonesHoro aedictBus TemoBoil mammubl. [ukn Kapuo u ero kosdduument
MOJIE3HOTO ACUCTBHSL. DKOJIOTUYECKHE IPOOIEMbI TEIUIO3HEPTETHKH.

TexHudyeckue yCTpONCTBA M TNPAKTUUYECKOE IPUMEHEHHE: JBHUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJNOAWILHUK, KOHAUIIKOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEpPruM Tejla MPH COBEPIIECHHM PadOTHI: BBUIET MPOOKU M3 OYTBUIKH MOJ
JEeWCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIaTyHHOU TpyOKe MyTEM TpeHus (BUICOEMOHCTPAIINS).

M3meHeHne BHYTpEHHEH sHepruu (TeMnepaTypbl) Tesla Ipy Terionepeaaye.

OnbIT Mo aanabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT ¢ BO3AYIITHBIM OTHHUBOM).

Mojenu napoBoil TypOUHBI, ABUraTessl BHyTPEHHETO CTOPaHUsl, PEAKTUBHOTO JABUraTelIs.



Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3Mepenne yienbHON TeTIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazogvle nepexoovl

[MapooOpazoBanne u koHmeHcanus. lcmapenue u kumneHue. AOCONIOTHAsSE W OTHOCUTENIbHAS
BJI&YKHOCTH BO3yxa. HaceimeHHbIi map. Y aenpHas TerioTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI
KHIICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHble Tena. AHU30TPOIHUS CBOMCTB KpHCTaIoB. Kuikue
kpuctayibl. CoBpeMeHHble MaTepuansl. [lnaBneHune u Kpuctaiauzanus. YelbHas TEIUIOTa IUIaBJICHUS.
CyOmmmartusi.

YpaBHeHHe TEII0BOro OanaHca.

TexHrueckue ycTpoucTBa M MPAKTUYECKOE NMPUMEHEHHUE: TMUTPOMETP M ICUXPOMETP, KaJOpUMETP,
TEXHOJIOTMH MOJIy4EHHs COBPEMEHHBIX MaTEpUAOB, B TOM YKCJIE€ HAHOMATEPHUaAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM TaBJICHUH.

CriocoObI U3MEpPEHUS BIAKHOCTH.

Habntonenue HarpeBaHust U TUIaBJIEHUST KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAIIIOB.

Vuenuueckuii sxcnepumenm, iabopamopHuie pabomsi

N3mepenne 0THOCUTENBHOM BIaKHOCTH BO3/TyXa.

Pa3znea 4. JjeKTpoauHAMUKA

Tema 1. Inexkmpocmamuxa

OnexTpuzanusi Tena. ONEeKTpudeckuil 3apsn. JBa Buaa saekTpuueckux 3apsiioB. llpoBonHukw,
JOURJIEKTPUKU U TTOIYIIPOBOJAHUKH. 3aKOH COXPaHEHHMsI SJIEKTPUYECKOTO 3aps/ia.

Bsaumopeiictue 3apanoB. 3akoH Kynona. TodeuHblil a1eKTpUYECKUH 3apsil. DIEKTPUUYECKOE OJIE.
Hamnpsoxénnocts  anexTpudeckoro mnossd. lIpyuHOMn cynepno3unuu  2JIeKTpudeckux noJsied. JInnum
HaANPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratmueckoro mons. [lorenmman. PasHocts mortennmanoB. [IpoBogHuku u
JOUBJIEKTPUKY B 3JIEKTPOCTATUUECKOM ToJ€. [{udnekTpudeckas IpOHULAEMOCTb.

OnextpoémkocTb. KonaeHcaTtop. DeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOHJIEHCATOopa.

TexHudyeckue  ycTpolicTBa M INPAKTUYECKOE  MPUMEHEHHE:  DJIEKTPOCKON,  DJIEKTPOMETD,
AJIEKTPOCTATUYECKasl 3alUTa, 3a3eMJIEHHE DJIEKTPONPUOOPOB, KOHAECHCATOP, KOMMPOBAJIBHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIL ACUCTBUSA JIIEKTPOMETpA.

B3aumopaeiicTBie HadeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TMOJIE 3aPSHKEHHBIX TEJI.

[IpoBOAHMKH B 3JIEKTPOCTATHUECKOM IOJIE.

DnexTpocTaTUYeCcKas 3aluTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOL[AJAM IUIACTUH, PACCTOSHUS MEXKIY
HUMU U TUJIEKTPUUYECKONW TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOH/IEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

N3mepenne 3meKTpoEMKOCTH KOHJAEHCATOpA.

Tema 2. Ilocmoannstii In1ekmpuueckuit mox. Toku 6 paznuunvix cpeoax



DJIEKTPUYECKUI TOK. Y CJIOBUA CYIIECTBOBAHUS AJIEKTPUUYECKOro Toka. Mictounnku Toka. Cuiia Toka.
[TocTostHHBIN TOK.

Hanpspkenune. 3akon Oma 11 y4acTKa LEIu.

DNEKTPUUYECKOE CONPOTUBJIEHHE. YJEIbHOE CONPOTHBIEHHE BellecTBa. [locienoBarensHoe,
napajuieIbHOE, CMEIIAaHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH [[xoyns—JIenna. MoOIIHOCTE 37IEKTPUYECKOTO TOKa.

DNEeKTPOABMKYIIAsl CHUJIa U BHYTPEHHEE COIPOTUBIIEHME MCTOYHHMKA TOKa. 3akoH OMa A MOJHOMU
(3aMKHYTOI) 35ekTpuyeckoi renu. Koporkoe 3aMbikaHueE.

DNeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTb COINPOTUBICHHUS METAJIOB OT
temieparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuyecKkuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITy4KOB.

[MonmympoBonuuku. CoOCTBEHHAsE M MPUMECHAs MPOBOAMMOCTH MOIYHNPOBOJHUKOB. CBOWCTBa p—n-
nepexona. [loaynpoBogHIKOBBIE TPUOOPHI.

DNEeKTpUYECKUH TOK B PacTBOpPax U paciuiaBaxX 3JEKTPOJIUTOB. DJIEKTPONUTHYECKAs TUCCOLIMAIIMUS.
DNEeKTPOoIIn3.

OnexTpuyeckuil Tok B razax. CaMOCTOSITEIbHBIA U HECAMOCTOATEIbHBIN pa3paa. Monuus. [1na3ma.

TexHuyeckue yCTpOHCTBA W MPAKTHUECKOE MPHUMEHEHHE: aMIlepMeTp, BOJIBTMETP, peocTart,
UCTOYHUKU TOKA, SJIEKTPOHArpEBaTENbHBIE MPUOOPHI, AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTHUBJICHUS, BAKyyMHBIM JHOJ, TEPMUCTOPBI U (HOTOPE3UCTOPHI, TMOJYNPOBOAHUKOBBIN THO,
rajlbBaHuKa.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HAMPSKEHUSL.

3aBUCUMOCTb CONPOTUBJICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAJU MONEPEYHOrO
CEUEHUs U MaTepHaa.

CMmenianHOe COeTMHEHHE MTPOBOIHHUKOB.

[Ipsimoe u3MepeHue 3JaeKTpoABMKYIIEH Cuiibl. KOpOTKOe 3aMblkaHHE TrajibBaHUYECKOIO 3JIEMEHTA U
OLIEHKA BHYTPEHHEIO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 37IEKTPOITUTOB.

HckpoBoii pa3psa v NpoBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSSI TPOBOJUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3y4eHne cMEIIaHHOTO COEMHEHUS] PE3UCTOPOB.

N3mepenne 3neKTpoABMKYILEH CUIIbl MICTOYHHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHHUS.

HaGmronenue anexTponmsa.

MexnpeamMeTHblie CBSI3U

N3zyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 ki1acce OCyIIECTBIAETCS ¢ yUETOM COAEPIKATEIBHBIX
MEXMPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OUOJIOTUH, XUMUH, Teorpadu U TEXHOIOTHH.

Meosicnpeomemnvle nouamusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO IO3HAHMS: SBJICHHE,
Hay4YHbId (akT, THUmOTe3a, (Qu3MUeckas BENWYMHA, 3aKOH, TEOpHs, HAOIIONCHUE, OSKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHue CUCTEMbl ypaBHEHUU, NUHEHHas (QyHKIUsS, napabona, rumepbona, Hux
rpaduKy W CBOWCTBA, TPUTOHOMETpHUECKHE (YHKIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKLUU Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonozus: MexaHnueckoe JIBWXEHHE B KHMBOH mpupoje, aupdys3us, ocMoc, TEIUIOOOMEH >KHUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHUE), STIEKTPUUECKUE SBJICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJIIpHAs
Macca, TEIJIOBbIE CBOMCTBa TBEPIBIX TeJ, KHUAKOCTEH W Ta30B, 3JEKTPUYECKHE CBOMCTBA METAJLIOB,
AJIEKTPOJIMTUYECKAs TUCCOLIMALNs, TaJIbBaHUKA.



l'eocpagpua: BIaXXHOCTH BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JABMKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB, Y4ET TPEHHUS B TEXHHKE,
MOJUINITHUKY, HCIOJB30BaHUE 3aKOHA COXPAHEHMs HUMIYJbCa B TEXHHUKE (pakeTa, BOJOMET U JIpyrHe),
JIBUTaTEIb BHYTPEHHETO CrOpaHMsl, IapoBas TypOUHa, ObITOBON XOJIOJWIBHUK, KOHAULIMOHED, TEXHOJIOTUN
MOJIy4YEHUS COBPEMEHHBIX MaTepHaloB, B TOM 4YHUCJIE€ HAHOMAaTEpUAIOB, W HAHOTEXHOJIOTHH,
JNIEKTpOCTaTUYeCKass  3alluTa, 3a3eMJICHHE  DJIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIA  MpPHUHTED,
3JIEKTPOHArpeBaTeIbHbBIE TPUOOPHI, IEKTPOOCBETUTENBHBIE IPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3nen 4. DaekrpoauHamMuka

Tema 3. Maznummnoe none. I1eKmpomMazHumMHAA UHOYKYUS

[ToctossHHbIE MarHuThl. B3auMoAeHCTBHE TMOCTOSAHHBIX MAarHuTOB. MaruuTHoe mojne. Bektop
MarHuTHOM MHAyKUMH. [IpuHOMI Cyneprno3uiuy MarHUTHbIX Mojieid. JIMHMM MarHUTHOM WHAYKIUU.
Kaptuna nuHuit MarHuTHONW MHYKIWHU TIOJISI TIOCTOSTHHBIX MAarHUTOB.

MarnuTtHO€e MoJie MPOBOJHUKA C TOKOM. KapTuHa NWHUNA WHAYKIIMM MArHUTHOTO TIOJIS JUTMHHOTO
MpsIMOTO TPOBOJHUKA M 3aMKHYTOTI'O KOJIBIIEBOTO TMPOBOJAHHMKA, KaTymKH C TOKoM. OmbIT Ipcrena.
B3aumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJTyJIb U HalpaBJieHHUE.

Cuna Jlopenma, e€ moxaynb W HampaBieHHe. J[BHKEHHE 3apsHKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHoM moje. Pa6ora cuisl JlopeHna.

SBneHue 351eKTpOMarHuTHOM UHAYKIMH. [I0TOK BEKTOpa MarHUTHOW MHIYKUWU. DIEKTPOABUKYILAsS
CWJIa MHIYKIMH. 3aKOH 3JIEKTpOoMarHuTHoW nuaykuun dapazes.

BuxpeBoe snexktpuueckoe mosie. DJIEKTPOABIDKYIIAS CHJIA WHIYKIMKA B TPOBOJHHUKE, IBHKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBICHHE CAMOUHIYKIIMU. DIICKTPOABUKYIIAS CUIIa CAMOUHTYKITHH.

DHeprusi MarHUTHOTO TIOJISl KATYIIKKA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHHuecKue yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3IIEKTPOHHOTO ITyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIUA MAarHUTHOTO TOJIS.

B3anMopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIopeHa Ha HOHBI AJIEKTPOIIUTA.

SBneHue NIeKTPOMAarHUTHOM MHTYKIIUH.

[TpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJABUKYIIEH CUIIbI HHAYKIIMU OT CKOPOCTU U3MEHEHHUSI MArHUTHOTO TIOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3yuenrne MarHuTHOTO TOJISI KATYIIIKUA C TOKOM.

UccnenoBanue neicTBUS NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue siBICHUS IEKTPOMArHUTHON UHIYKIIHH.

Pa3nen 5. Kosedanus 1 BOJIHEI
Tema 1. Mexanuueckue u 31eKmpomMazZHuUmMHble KOJ1eOAHUA



KonebGarenbnast cucrema. CBOOOJHBIE MeXaHWYECKHE KoJsieOaHUs. [apMOHMYECKHE KOJIeOaHuUs.
[lepuon, wacrora, ammmryna u ($aza xonebanuid. [IpyXKuHHBI MasTHUK. MaTeMaTHYECKUN MAasTHUK.
YpaBHeHHE TapMOHUYECKUX Kosebanui. [IpeBparienne sHepriuy Mpyu rapMOHNYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JCKTPOMArHUTHBIC KOJICOAHUS B HICAILHOM KOJeOaTenbHOM
KOHTYpe. AHAJOTHs MEXAy MEXaHHYECKHMMH U 3JEKTPOMarHUTHbIMH KojeOaHusiMu. @opmyna Tomcona.
3aKOH COXpaHEeHMsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnenne o 3aryxarmux KoneOaHUsSX. BBIHYXJICHHbIE MeXaHWUYecKue KoneOanws. PezoHaHC.
BreIHYKICHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennbiii  TOK. CHHYyCOMJANbHBIA TEPEMEHHBIM TOK. MOIIHOCTh TMEPEMEHHOIO  TOKA.
AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIPSKEHHUS.

Tpauchopmarop. [Ipon3BoacTBO, mepeaayda u MOTPEOICHHUE MIEKTPUIESCKON YHEPTHH. DKOJIOTUIECKHE
PUCKH TIpU MPOMU3BOJICTBE 3JEKTpodHepruu. KynbTypa HCIONB30BaHUS AJIEKTPOIHEPTUH B IMOBCEIHEBHOM
KU3HH.

TexHuueckue yCTpPONMCTBA M MPAKTHUECKOE IPUMEHEHHE: DJIIEKTPUUYECKH 3BOHOK, TIE€HepaTop
MEPEMEHHOTO TOKa, JINHUU 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiebaTeaIbHONU CUCTEMBI (MIPY>KUHHBIA WM MaTeMaTHUYECKU MasTHUK).

Habmoienue 3aTyxaronmx KoieoaHuii.

HccnenoBanue CBOWCTB BBIHYKACHHBIX KOJIEOAHHIA.

HaGmronenue pezonanca.

CB0OOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHMS.

OcmorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HAIPsDKEHUS OT BPEMEHM) HJISl SJEKTPOMArHUTHBIX
Kosie0aHui.

Pe3onanc mpu mociaenoBaTeNbHOM — COCIMHEHUU PE3UCTOpa, KATyIIKM HWHAYKTHBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUY 3JIEKTPOIepeIayn.

Vuenuueckuii sxcnepumenm, iabopamopHuie pabomsi

UccnenoBanne 3aBUCHUMOCTH TIEPHOJA MaJIbIX KoJieOaHWUM Tpy3a HAa HUTH OT JJIMHBI HUTH M MacChl
rpy3a.

HccnenoBanne nepeMEeHHOr0 TOKAa B LEMU U3 IMOCIEIOBATEIbHO COEAUHEHHBIX KOHJEHCATOpa,
KaTYyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbBLE 80IHbL

Mexanuueckue BOJIHBI, ycioBusi pacnpocTtpanenus. [lepuoa. CkopocTh pacnpoCTpaHEeHHs] U JUIMHA
BoutHEL. [lonepeuHsie U mpoaoibHbIe BOIHBL. MHTephepeHys u Audpakius MeXaHHUeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBUS W3IIYYCHHS SJIEKTPOMArHUTHBIX BOJIH. B3ammHash opueHTaIus
BekTopoB E, B, V B anexrpomaruutHoil BosiHe. CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTpPa)KCHHE,
npenoMiieHue, nonspusanus, rudpakuus, uaTepdeperirs. CKOpocTh IIEKTPOMArHUTHBIX BOJH.

[Ixana 37eKTPOMarHUTHHIX BOJIH. [IpMeHeHne 2IeKTPOMAarHUTHBIX BOJTH B TEXHHUKE U OBITY.

[TpuHIIMTIBI paIMOCBSI3U U TENEBUICHUS. Pagnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaIOLEH Cpeibl.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE  HHCTPYMEHTHI,

YIbTpa3ByKOBasd JUArHOCTHKAa B TEXHUKEC MW MCJIUIHUHEC, paaap, pa}II/IOHpI/IéMHI/IK, TCJIICBU30pP, AHTCHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OOpazoBanue 1 pacpOCTpAHEHHUE MONEPEUHBIX U MTPOJOTBHBIX BOJH.
KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmonienue orpaskeHus: U MpeoMICHHUS] MEXaHUUECKUX BOJIH.
Ha6mronenue natepdepernun u qudpakimm MEXaHMIEeCKUX BOJTH.



3BYKOBO pe30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTHTYION M YaCTOTOW KOJIeOaHMiA.

UccnenoBanne CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaKeHUE, MPETOMIICHHE, TMOJIsSpHU3alus,
mudpaxius, tHTepPEpeHIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHeitHoe pacipocTpaHEeHUE CBETa B OAHOPOIHOM cpene. JIyu cBerta.
TodeuHblid HCTOYHUK CBETA.

OtpaxeHnue cBeta. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne n300pakeHUi B TIIOCKOM 3epKajie.

[Ipenomnenue cBera. 3aKOHBI IPETOMIIEHHUS CBeTa. AOGCOIIOTHBIN MTOKa3aTeNb npenomienus. [lomHoe
BHYTpEHHee oTpaxeHue. [IpenenabHplil yroi N0oJHOrO BHYTPEHHETO OTPAXKEHUSI.

Hucniepcust csera. ClioxxHbIN cocTaB Oenoro ceera. L[Ber.

CoOupatomniye 1 pacceuBaromye JUH3bI. ToHKas nuH3a. POKYCHOE PAacCTOSHUE W ONTHYECKas CHUiia
TOHKOW JH3BI. [locTpoeHne n300pakeHMd B COOMpAIOIIMX M pacCcerBarOMMX JUH3aX. Dopmysia TOHKOM
JIMH3bL. Y BEIUYEHHE, JaBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBass ontuka. Wurtepdepeniust cBera. KorepeHTHblE HWCTOYHUKH. YCIOBUSA HAOIIOICHUS
MakCUMyMOB M MHHHMYMOB B MHTEPPEPEHIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuust ceera. JudpaxknuonHas pemi€rka. YcinoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB IpU
MaICHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIMOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHnuyeckue yCcTpoiicTBa U MpaKTHUIECKOE MPUMEHEHHUE: 0UYKH, JIyna, (hoToamnmnapar, IpOeKIMOHHbBIT
amrmapar, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAsS ONTHKA, TU(paKIOHHAS PEIIETKA, TTOSPOHI.

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHne, OTPAKEHUE U MpelioMiIeHne cBeTa. ONTH4ecKre MpruoopshI.

IlosnHOE BHYTpEeHHEE OTpakeHHe. MoJiellb CBETOBOA.

HccnenoBanue CBOMCTB M300paXeHNUH B JIMH3AX.

Moaenu MUKPOCKOIa, TEIECKOIa.

Hab6mronenue naTepdepeHInm cBeTa.

Ha6monenue nudpakuuu crera.

HaGmronenue aucnepcuu cBera.

[losydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PAKIIMOHHON PEIIETKH.

Habmoienue nomnsipusanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3mepenue nokaszarens NpeaoMIIeHHs CTEKIa.

HccnenoBanue CBOMCTB M300paXeHUH B IMH3AX.

HaGmtonenue nucnepcuu cBeTa.

Paznen 6. OcHOBBI crienMaJILHON TEOPUU OTHOCUTEIbLHOCTH
I'paHunbl  IPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku. IlocTynaTel  crienManbHOM — TEOpUHU
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTU
OWHIITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U COKPAIllEHUE JTTUHBI.
OHeprus ¥ UMILYJIbC PENATUBUCTCKON YaCTHUIIBI.
CBs13p Macchl € 3HEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPI U TOKOSI.

Pa3znen 7. KBanToBasi puzuka
Tema 1. Inemenmor Keanmoeoii onmuxu



®dotonsl. ®opmyna [Tnanka cBs3u s3HEprun (HOTOHA € €0 YACTOTOW. DHEPTrUs U UMITYJIbC (POTOHA.

OtkpeiTe u uccinenoBanue ¢otoddpdexra. Ombitet A. I'. CroneroBa. 3akonbl ¢oTodrddexra.
VYpaBuenue DiiHmreitna 1 porodpdexra. «Kpacnas rpanuna» porospdexra.

Hasnenue ceera. Onsitel 1. H. JleGenena.

XHUMHUYECKOE IeHCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MpakTUUYECKOe MpUMeHeHHue: (poTo3naemMeHT, (OTOAATYUK, CONHEYHAs
Oarapesi, CBETOAHOI.

Jlemoncmpayuu

®otor(d(PexT HA YCTAaHOBKE C IIMHKOBOM TUIACTHUHOM.

Hccnenoanue 3akoHOB BHemHEro Gotorddexra.

Ceeroauon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactuil. [lnanerapnas monmenb
atoMa. [loctynatsl bopa. U3nydenue u moriouieHue (OTOHOB IPH IMEPEXOAE aTOMa C OJHOTO YpPOBHS
sHepruu Ha apyroil. Buasl cniektpoB. CrieKTp ypOBHEM SHEPTHH aTOMa BOJOPO/A.

Bonnossie cBoiicTBa yactuil. Bonnsl ne bpoitns. KopryckynsipHO-BOTHOBOW Jyaliu3Mm.

CHOHTaHHOE U BBIHYKJIECHHOE U3IyUYEHUE.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: CHEKTPAJbHBIM aHaIn3 (CHEKTPOCKOMN),
J1a3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

Omnpenenenue JUIMHBI BOTHBI Ja3epa.

Halnronenue nuHeYaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

HalGmronenue nunHeityaToro crekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHUs sAapa. OTKphITHE PagUOAKTUBHOCTU. OTMBITHI
Pesepdopna mo ompeneneHuio coctaBa paauoakTHBHOro u3nydeHus. CpoiicTBa anb(da-, GeTa-, ramMmma-
W3JIy4eHHs. BiusgHue paiOaKTUBHOCTH HA KUBbIC OPTaHU3MBI.

OTtkpbiTHE TIpOoTOHa W HeWTpoHa. Hyknonnas monens sanapa I'elizenOepra—lBanenko. 3apsa sapa.
Maccosoe uncio sapa. 3otomnsl.

Anbda-pacnan. OneKTpOHHbIE M TMO3UTPOHHBIM  Oera-pacman. ['amMma-uznmyueHuwe. 3akoH
palMoaKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Maccel sapa.
SAnepHble peakuuu. JlereHue U CUHTES A1ep.

Snepubiii peaktop. TepmosiaepHbiit cunTe3. [IpoOieMbl M TNEPCHEKTUBBI SIIEPHOM HSHEPreTHKH.
OKOJIOTMYECKHUE ACTIEKTHI SIIEPHON SHEPTrEeTUKH.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIOJCHUS M PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3aUMOACHCTBHS. ENMHCTBO (pM3MUecKOil KapTHUHBI MUpA.

TexHnueckue ycTpolcTBa M IPAKTUYECKOE NPHUMEHEHHUE: JT03MMETp, KaMmepa BuibcoHa, slepHBbIH
peakTop, aToMHas 6omba.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOUTNX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi
Hccnenoanue TpekoB vacTuil (1o roToBeIM (poTorpadusim).



Pa3znen 8. JjieMeHTHI aCTPOHOMMM U ACTPOPU3UKH

Ortansl pa3BUTHA aCTPOHOMHUH. [IpuKitaqHOe 1 MUPOBO33pEHYECKOE 3HAUEHNE ACTPOHOMUM.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IBI, TUTAHETHI, UX BHIIUMOE IBUKCHHE.

Conneunas cucrtema.

Comuue. ConHewyHass akTUBHOCTh. McrounHuk sHeprur ConHua W 3BE37A. 3BE3NBI, UX OCHOBHBIE
XapakTEepUCTUKU.  JlmarpamMma  «CHEKTpaJlbHbIA  KJacC  —  CBETHUMOCTB».  3BE3Abl  IJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» JUISl 3BE3J IJIABHOM MOCIEI0BATEIBbHOCTH.
Buytpennee crtpoenue 3BE37. COBpeMEHHBIC NPEICTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu ConHia u
3BE3. DTanbl )KU3HU 3BE3I.

Muneunsiii [1yTe — Hama [Manaktuka. [lonoxxenue u aeuxenne Connua B ['anaktuke. TUIbl raJakTHK.
Panuoranaktukuy u xBa3zapsl. YEpHBIEC ABIPHI B A{paxX FaJIaKTUK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopust Bonbiioro
B3pbIBA. PenMKTOBOE M3ITydeHHeE.

MacmrabHas cTpykTypa Beenennoii. MetaranakTuka.

Hepeménnnie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HaGmonienuss HEBOOPY)KEHHBIM TJIa30M C HCIOJb30BAHHEM KOMIBIOTEPHBIX MPUIOKEHUN JUIs
OTIpe/IeTICHUs TMOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBbIE co3Be3nus (CeBepHOro
MOJTyIIApUsI U SIPKHUE 3BE3IBI.

Ha6mronenus B Teneckon Jlynsl, maner, Mieunoro I[lyTu.

Oo6o0maroniee noBTopeHne

Ponb pusmku 1 acTpOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COIUAIIBHOMN 1 STHYECKOU cdepax
NESITeTPHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKM M aCTPOHOMUU B COBPEMEHHOM Hay4YHOW KapTHHE MUPAa,
posib (pusmyeckoit Teopuu B (HOPMHPOBAHUU TIPEACTABICHHN O (U3UYECKOW KapTHUHE MHPA, MECTO
¢busznyecKkoil KapTUHBI MUpa B OOIIEM psAOy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUN O
MIPUPOJIE.

MexnpeameTHblie CBA3U

Nzyuenue kypca ¢pusnku 6a30B0oT0 ypoBHA B 11 Ki1acce OCyIIECTBISIETCS C YYETOM COAEPKaTEIbHBIX
MEXMPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKHU, OUOJIOTUU, XUMUU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnvle nouamusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO MO3HAHHS: SBJICHHE,
HayuyHblid (akT, THIOTEe3a, (QU3NYECKas BEJIWYMHA, 3aKOH, TEOpHs, HAOIIOJICHUE, OKCIICPHUMEHT,
MOJICJIUPOBAHUE, MOJIeb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YPaBHEHUU, TPUTOHOMETpHUYECKHE (YHKIUH: CHHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKUUU HA OCH
KOOpJMHAT, CJIOKEHUE BEKTOPOB, NPOU3BOAHBIE DJIIEMEHTAapHbIX (QYHKUMHA, MPU3HAKA 000U
TPEYTOJILHUKOB, OTPE/IEIICHUE TUIOIIAIN TFIOCKUX GUTYp U 00BEMA Tel.

buonozus: snekTpudecKue sIBICHUS B )KUBOU MPUPOJIE, KoyieOaTeIbHbIC TBUKCHHSI B )KUBOU MPUPOJIE,
ONTHYECKUE SIBJICHUS B dKUBOU MPUPOAE, NEUCTBUE paguallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTANIMYECKas CTPYKTypa TBEPHABIX TeJ, MEXaHU3MBbI
00pa30BaHMsI KPUCTALTUIECKON PEmETKH, CIIEKTPaIbHbIN aHAIIN3.

Teocpaghus: MarHUTHBIE TTOJTFOCA 3EMIIH, 3aJI€KU MAaTrHUTHBIX Py, GOTOCHEMKA 3eMHOM MOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUH.

Texnonocusi: NWHUM  DJICKTpOIEpeaad, TEHEpPaTop TEPEeMEHHOTO TOKa, AJICKTPOJBUTaTENb,
WHAYKIMOHHAS Te4yb, pajaap, paJiuonpuéMHUK, TeIEBU30p, aHTeHHA, TenedoH, CBY-neub, NpoeKIMOHHBIH
ammapart, BOJJOKOHHAs ONITHKA, COTHEYHas Oarapesl.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA



OcBoenue yueOHOro mpenmera «Dus3mka» Ha ypoBHE cpeiaHero oOmiero odOpa3zoBaHus (0a30BbIiI
YPOBEHB) ITOHDKHO OOECTICUUTh JOCTIKCHHE CIEAYIOIINX JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
00pa3zoBaTEeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro npeaMera «Pu3nka» JOHKHBI OTPaKaTh TOTOBHOCTH U
CHOCOOHOCTh O00y4aroIIUXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEW MO3UIMEN JHUYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaIUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrO OOIIEeCTBA, pacCIIMpEHHE >KU3HEHHOTO OIBbITa M ONbITa
NEesTeNIbHOCTU B TPOIECCEe peau3alliid OCHOBHBIX HANpaBlICHUN BOCHUTATENBHOM AESITENBHOCTH, B TOM
YHClIie B 4aCTH:

1) rpaskIaHCKOro BOCIIUTAHMSA:

c(OPMHPOBAHHOCTH TPAXKAAHCKON MO3UINUN 00YUAIOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOT'O YJICHA
pOCCUICKOro O0IIIeCTBa;

MIPUHSTHE TPATUIIUOHHBIX O0IIEUeIOBEYECKUX TYMAHUCTUYECKUX U IEMOKPATHUECKUX [IEHHOCTEHH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIIEHOCTh B HHTEpEcaX IPakJaHCKOTO OOIIECTBA, y4acTBOBATh B
CaMOYIIpaBJICHHH B 00pa30BaTEIbHON OpraHU3aIHu;

yMEHHE B3aMMOJCHCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHHM C MX (YHKIHMSIMH U
Ha3Ha4YCHHEM;

TOTOBHOCTH K TYMaHHUTAPHOW M BOJOHTEPCKON ACATEITBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh POCCUNCKOM TPaskJaHCKON UIEHTUUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUHCKUX YYEHBIX B
o0nacTu GU3HKU U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHS;

CIIOCOOHOCTh OLIEHUWBATh CHUTYyallMl0 W TIPUHUMATh OCO3HAHHBIE pEIIEHUS, OPHEHTUPYSACHh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B ICATEIILHOCTH YYEHOTO;

OCO3HAHME JITYHOTO BKJIAJIA B IOCTPOCHHUE YCTOWIHBOTO OYIyIIero;

4) 3cTeTHYEeCKOr0 BOCIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OCTETUKY HAy4YHOTO TBOPYECTBA, IMPHUCYIIETO
¢buznueckoil Hayke;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpEC K pPa3IuuHbIM cdepam NpodecCHOHATbHON JEeSTETbHOCTH, B TOM YMCJE CBA3aHHBIM C
(Gu3MKOM M TEXHUKOM, YMEHHME COBEpLIaTh OCO3HAHHBIA BBIOOp Oyayliel npodeccuu M peanu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIE TJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTU (PU3UKHU HA MPOTKEHUH
BCEM KU3HHU;

6) 3K0J10rMYEeCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYpBI, OCO3HAHHE TI00ATFHOTO XapaKTepa KOJOTHYECKHX
mpo0Jem;

IUIAaHUPOBaHME M OCYIIECTBJICHUE JICWCTBUII B OKpYy)KalolleW cpele Ha OCHOBE 3HAHMA Liejiel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacuIupeHne OIbITa AeITETPHOCTH YKOJOTHYECKON HAMPABIEHHOCTH HA OCHOBE MMEOIIUXCS 3HAHUN
o pu3HKe;

7) UeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHUS
¢bu3nueckoil HayKH;



OCO3HAaHHWE NIECHHOCTH H&y‘lHOfI ACATCIIBHOCTH, TI'OTOBHOCTH B IIPOLECCE UIYUCHUA (1)I/I3I/IKI/I
OCYHICCTBJIATD ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA
Ba3oBble Jjornueckue aeiicTBusA:

CaMOCTOSITENILHO (POPMYITHPOBATH M AKTYATH3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMPEACIIATh HCIIN ACATCIIBHOCTH, 3a1aBATh NMAapaMETPhl U KPUTCPHUU UX NOCTHIKCHUA,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYUS B paCCMaTPUBAEMbIX (PU3NUECKUX SIBICHUSX;

pa3pabaThiBaTh IUIaH pELIEHUS MpoOJieMbl C YYETOM aHalIM3a HMMEIOIIMXCS MaTepUajbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHUBBI B ACATCIIBHOCTb, OLICHUBATHL COOTBCTCTBUC PE3YJIbTATOB LECJIAM, OLCHUBATH
PHUCKH TOCTIEICTBUN ACSITENFHOCTH;

KOOPJMHHUPOBATH U BBHITIOIHATH pad0OTy B YCIOBUSAX PEaTbHOr0, BUPTYAIBHOTO 1 KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;

Pa3BUBATH KPCATHUBHOC MBIINIJICHUC ITPHU PCIICHUHN ) KU3HCHHBIX HpO6J’I€M.

Ba3zoBble uccienoBarenbckue AelcTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMU U METOJaMH (PU3NUECKON HAYKH;

BJIaZACTh HaBbBIKAMU y‘{€6HO-I/ICCHeI[OBaTGHLCKOI>'I u HpOGKTHOfI ACATCIIBHOCTH B oOactu (1)I/ISI/IKI/I,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIPHOMY ITOMCKY METOJOB peHICHHS 3anad (PU3udIecKoro
CoJIep>KaHusl, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B TIO3HAHMUS;

BIQJIETh BUJAMH JIEATEIBHOCTH IO TMOJTYYCHHIO HOBOTO 3HAaHHs, €ro HHTEepPIpeTalum,
npeo6pa30BaHmo N IPUMCHCHUIO B PA3JIMIYHBIX y‘-Ie6HI>IX CUTyaluiaXx, B TOM YHCJIC ITPU CO3AaHUN y‘I€6HI)IX
MIPOEKTOB B 00JIaCTH (pHU3HKH;

BBIABJIATE MPUYMHHO-CICACTBCHHBIC CBA3HM W AKTYyaJIUM3UPOBATH 3adady, BBIABUIaTb THUIIOTEC3Y eé
pellleHus], HAaXOAWUTh apryMEHTHl ISl [IOKa3aTelNbCTBA CBOMX YTBEPXKACHWN, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PEILCHHUS;

AHAJIM3UPOBATH IIOJIYYCHHBIC B XOAC PCIICHHA 3adadud pe3yJbTaTbl, KPUTHUYCCKU OLCHHUBATL HX
AOCTOBEPHOCTH, MPOTHO3UPOBATH U3BMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTH U (DOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM YHUCIIE PU
M3Y4YeHUH (DU3HKHY;

AaBaTb OLICHKY HOBLIM CUTYyallUsIM, OLICHUBATH HpHO6p€TéHHBII>'I OIIBIT,

YMETH NEPCHOCUTL 3HAHUA 11O (1)I/I3I/IK€ B IPAaKTUYCCKYIO o0JacTe KU3HEACATCIIbHOCTH,

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE UJIEH, IPE/JIAraTh OPUTMHAIIbHBIE TOJIXO0/IbI ¥ PELICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMMYCKAIOIINE AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ unpopmaumeii:

BJaJIeTh HABBIKAMU IOJIyYeHHs] MHPOpPMALUU (PU3UYECKOTO COAEP)KAHHMS U3 MCTOYHHKOB DPAa3HBIX
THUIIOB, CAMOCTOSITEIPHO OCYIIECTBISAThH MOUCK, aHAIIN3, CUCTEMATH3AINIO U UHTEPIPETAINIO HHPOPMAIHH
Pa3IMYHbIX BUIOB U (hOPM Ipe/ICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(MOPMAIIHH;

HCIIOJIb30BaTh CPCACTBA I/IH(I)OpMaLII/IOHHLIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B peuIiCHUN
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U OPTaHU3AI[MOHHBIX 33124 C COOI0IEHHEM TpeOOBaHUI YPTOHOMUKH,
TEXHUKH O€30IaCHOCTH, THUTUEHBl, pecypcocOepekeHusi, TMpaBOBbIX U ITUYECKUX HOPM, HOPM
nH(pOpMaAITMOHHOM 0€301TaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOrO COAEpKAaHUS B PA3IMYHbIX Qopmarax C yd€TOM Ha3HAYCHUs
MHGOPMALIMY U LIEJIEBOH ay TUTOPUH, BBIOMPAsi ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3YaTU3aAIHH.



KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIIATH OOIIEHNE HA YpOKaxX (PM3UKH U BO BHEYPOUHOU JESATENbHOCTH;

pacno3HaBaThb MPECANTOCHIIIKN KOH(bHI/IKTHbIX CI/ITyaLII/II\/JI U CMAT4YaTh KOH(I)JII/IKTLI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAMBHUIYaAIbHOMN paOOTHI;

BBIOMpATh TEMAaTUKY M METO/bI COBMECTHBIX JEUCTBUMN C YUETOM OOIIMX MHTEPECOB U BO3ZMOXKHOCTEH
Ka)KJIOTO 4JIeHA KOJUIEKTUBA;

MIPpUHHUMATL LCJIN COBMECTHOM ACATCIIbBHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH I[CﬁCTBPISI no eé
JOCTHKEHHIO: COCTABIISTH IJIaH IEHCTBUH, pacipeeNiaTh POiIu ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYX1aTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OLCHUBATh KA4YCCTBO CBOCTO BKJIaAa W KaAXIOTO YYaCTHHKA KOMAHIbBI B O6H_[I/Iﬁ pe3yjbTar I10
pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLIEHUBAThH AU C TIO3UIIMHA HOBU3HBI, OPUTHHAIILHOCTH, IPAKTUYECKOM
3HAYUMOCTH;

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTHYCCKOC IIOBCACHHUE B Pa3JIMYHBIX CHTyalludX, IIPOSABIATH
TBOPYECTBO U BOOOPaKEHHUE, OBITh NHUITUATHBHBIM.

PerynsiTuBHBIE YHUBepCaIbHbIE YUeOHbIE TeilicTBHS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIISATh IO3HABATEIFHYIO AEATEIBHOCTh B 00JacTH (PU3MKH M aCTPOHOMHH,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTH U (POPMYITHPOBATh COOCTBEHHBIC 331a4H;

CaMOCTOSITENIHO COCTABIIATH IUIAH PEIICHUS PACYETHBIX M KAYeCTBEHHBIX 3ajady, IUIaH BBITTOJIHEHUS
MIPAaKTUYECKOH paboTHI ¢ yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEIOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CHTYAaIUSIM;

pacIMpsaTh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MTPEIOYTCHUH;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO JSPYAHIUMU B 00JaCTH (U3HKH, TOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYpPHBII YPOBEHb.

CaMOKOHTPO./Ib, SMOLHOHAILHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHUBEI B IESITEILHOCTD, OLICHUBATh COOTBETCTBUE
pe3yIbTAaTOB LIEISIM;

BJaJIeTh HABBIKAMU II03HABaTENIbHOW pe(iaeKcuu Kak OCO3HAaHMSA COBEPILNACMBIX JACUCTBUHM U
MBICIMTENBHBIX MPOLIECCOB, UX PE3yJITATOB M OCHOBaHMIA;

UCTIONIb30BATh MPUEMBI PEIICKCHH ISl OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEIICHNS;

YMETb OLIEHUBATh PHCKH U CBOEBPEMEHHO MIPUHUMATH PEIICHUS 110 HX CHIKECHUIO;

MPUHUMATh MOTUBBI U apI'yYMEHTHI JPYTUX MIPU aHAJU3E PE3yIbTaToOB JIEATEIbHOCTH;

NPUHUMATD ce0s, TOHMMAast CBOM HEIOCTATKU M JOCTOUHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX NIPU aHATN3€ PE3yJIbTaTOB JIEATEILHOCTH,

MIPHU3HABAThH CBOE MPABO U MPABO JAPYTHX HA OMTHOKH.

B npouecce AOCTHXKEHHSI JTMYHOCTHBIX PE3yJIbTATOB OCBOEHUS IMPOrpamMMbl MO (U3MKE JUIsl YPOBHS
cpeaHero ooOmiero o6Opa3oBaHus y OOYyYarOIIMXCS COBEPUICHCTBYETCS HSMOILMOHANBHBIA HMHTEIJIEKT,
npernoararImui copMUpOBaHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIMIETO CHOCOOHOCTh MOHWMAaTh CBOE SMOIIMOHAIBLHOE COCTOSHHE, BHIETH
HanpaBJICHUS Pa3BUTHUS COOCTBEHHOIN SMOLIMOHATIBLHOM chepbl, ObITH YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOJb, YMEHHE NMPUHHUMATh OTBETCTBEHHOCTHh 3a CBOE
MOBE/ICHUE, CIOCOOHOCTh aJanTHPOBAaThCA K AMOIMOHAIBHBIM HM3MEHEHUSIM M TPOSBIATH T'MOKOCTb, OBITH
OTKPBITBIM HOBOMY;



BHYTpeHHefI MOTHUBaNuu, BKJTIOYAIOIICH CTPEMIICHUE K OOCTHXKCHUIO LECIN U YCIIEXY, OINTHMHU3M,
HWHUIIUAaTUBHOCTh, YMCHUC ,I[eﬁCTBOBaTB nucxoas u3 CBOUX BOBMO)I(HOCTeﬁ;

OMIIaTHuu, BKJIIOYAIOIICH CIIOCOOHOCTH ITOHUMATh OMOIHUOHAJIBHOC COCTOAHUC APYTUX, YUUTBIBATH CTO
IIpu OCYHIICCTBJICHUN 06H.I€HI/ISI, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,

COIMAJIbHBIX HABBIKOB, BK/IIHOYAIOIIHX CIIOCOOHOCTE BBICTpanBaTh OTHOILICHHA C APYTHMMHU JIFOJAbMU,
3&6OTHTBC${, IMPOABJIATH UHTCPEC U PA3pClIaTh KOH(bJ'II/IKTBI.

HNPEIAMETHBIE PE3YJIBTATHI

K xonny oOyuenusst B 10 kjacce mpeaMeTHblE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTD y O0YUAIOIINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha NPHUMEpPaxX poiib U MECTO (HU3UKU B (OPMHPOBAHUU COBPEMEHHON HAyYHOMH
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOU JEATEIBHOCTH JIIOEH;

YUUTBIBATh TIPaHMIIbl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNeil: MmarepuaiabHas TOuKa,
MHepIHalbHas cucTeMa OTcuéra, aOCONIOTHO TBEPIOE TeNO, WACATIbHBIM Ia3, MOIEIN CTPOECHHUs Tra3osB,
AKHUJIKOCTEN U TBEPABIX TE€J, TOUCUHBIN 3JIEKTPUUECKUN 3aps]] IPU pelIeHUH (PU3NUECKUX 3aay;

pacrio3HaBath (pu3nyeckue siBICHUS (MPOLIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOEHHUS BEIIECTBA M JJICKTPOAVMHAMHUKHM: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJMHEIHOe ABMXKEHHE, CBOOOJHOE MaJEeHUE TeJ, JBHKEHHE IO OKPYKHOCTH,
WHEpIWs, B3auMoieiicTBHe Tel, Tuddy3us, OpOyHOBCKOE JBIKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX Tel,
U3MEHeHue o0bEMa Tel MPU HarpeBaHuM (OXJIaKIEHUH ), TEINIOBOE PaBHOBECHE, UCIIAPEHHUE, KOHAEHCALINS,
IUIABJICHUE, KPUCTAJNIM3alus, KHUIIEHHWE, BJIAXHOCTh BO3JyXa, IOBBIIIEHUE MaBJICHHA Ta3a IPU €ro
HarpeBaHUM B 3aKPbITOM COCYZE, CBsI3b MEXJAy IlapaMeTpaMHM COCTOSHHsA Tra3a B H30IpoLeccax,
JJIEKTPHU3aLNs TEJl, B3AUMOJICHCTBHE 3aps/I0B;

OIMCHIBATh MEXAaHMYECKOE [IBUKCHHE, HCIONB3ys (U3NYECKHE BEIMYMHBI: KOOpAWHATA, IIyTh,
IepeMENIeHUE, CKOPOCThb, YCKOpPEHHE, Macca Tella, CWIA, HMITYJIbC Tejla, KHHETHYECKass JSHEpIus,
NOTEHIMAJbHAs 3HEPrusi, MeXaHuueckas padoTa, MEXaHWYecKas MOIIHOCTb; MPU OMMCAHUHM HPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIONb3YEMbIX BEIMYMH, WX O0003HAUYEHUs M E€JUHULBI, HAXOJIUTh
(bopMyIIBI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMH BETHYHHAMU;

ONUCHIBaTh M3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHHS, MCIOJIB3Yys (U3HUecKue
BEJIMYMHBI: [ABJICHHUE TIa3a, TEMIEpaTypa, CpeAHss KUHETHYECKas HHEPIHs XaOoTUYECKOrO IBMXKCHHUS
MOJICKYJI, CPEIHEKBaJpaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsSI 3Heprus, padora
ra3a, Ko3((pUUUEHT IOJIE3HOIO JAEUCTBUS TEIUIOBOTO ABUIATENs; NMPU ONUCAHUM IPAaBUIBHO TPAKTOBATH
(¢u3NYECKUN CMBICT HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAUEHHUS U E€IUHUIIBI, HAXOJIUTH (OPMYJIBI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3UUECKYIO BETMUUHY C IPYTHMHU BEUYMHAM;

OIMCHIBATh W3YyYEHHBIE JJIEKTPHUUECKHE CBOMCTBA BELIECTBA M DJIEKTPUYECKUE SIBICHUS (TPOLIECCHI),
UCTONB3Yysl (PU3MUECKUE BEIMUYMHBL: IEKTPUUECKUM 3apsil, MIEKTPUUECKOE I0JIe, HANPSKEHHOCTh IOJI,
MOTEHLIMAN, pa3HOCTh MOTEHLUUAIOB; IPH ONUCAHUM MPaBWJIbHO TPAKTOBaTh (PU3UUYECKHI CMBICI
UCTOJIb3YEMbIX BEIMYHMH, X 0003HAUEHHUs W EJUHULBI, YKa3bIBaTh (HOPMYJIbl, CBA3BIBAIOIIME JAHHYIO
(U3MYECKYIO BEIMYUHY C IPYTHMH BEIUYUHAMM;

aHAJIM3UPOBaTh (DU3MUECKHUE MPOIECCHl M SIBJICHHS, UCHOJB3YS (PU3NYECKHE 3aKOHbI U MPUHLUIIBL:
3akoH BcemupHoro tAroteHus, I, II m III 3akoHbl HproTOHA, 3aKOH COXpaHEHHS MEXAHMUYECKOW HHEPIHH,
3aKOH COXPAHEHHUS UMITYJIbCA, IPUHIUI CYNEPIIO3ULIMU CUJI, IPUHIUII PABHONPABUS HHEPLUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISAPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CpEIHEH
KUHETHYECKOW SHEPTHH TEIJIOBOTO JIBM)KEHUS MOJICKYJI C aOCOJIOTHOM TeMIepaTypou, MEPBBIA 3aKOH
TEPMOJUHAMMKY, 3aKOH COXPAHEHMs DJICKTPUYECKOTO 3apsana, 3akoH KynoHa, nmpu 3TOM pas3inyarhb
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBUS (IpaHMIIbI, 00JIACTH)
IIPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IIPUHIUITBI JICHCTBHS MAILIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB; pa3inyaTh
YCIIOBUS UX O€30MaCHOTO UCMOIb30BaHUs B IOBCEIHEBHON KU3HU;

BBITIOJTHATH SKCTIEPUMEHTHI TIO UCCIICIOBAaHUIO (U3NICCKUX SBIICHUN U MPOIIECCOB C UCIIOJIb30BAHUEM
MOPSIMBIX U KOCBEHHBIX W3MEPEHUH, TpH 3TOM (GOpMYIUPOBaTh MpodIeMy/3aady U TUIOTE3Yy Y4eOHOTO
SKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJIOKEHHOTO O00OpYyAOBaHHSA, MPOBOAUTH OMNBIT H
(bopMyIIHpOBaTh BHIBOJIBI,

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE HW3MEpPEHHUS (PU3UYECKUX BEIMYUH, TPH ITOM BBIOMPATH
ONTUMABHBIN CTIOCO0 M3MEPEHHSI U UCIIOJIF30BaTh U3BECTHBIC METO/IbI OIICHKH MOTPEITHOCTEH H3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MeXAY (U3MUECKUMU BEIMYMHAMU C HUCIOJIB30BAaHUEM MPSIMbIX
U3MEpPEHH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATh PE3yJIbTAaThl MOJYyUYEHHOW 3aBHUCHMOCTH
(U3MYECKUX BEMYHH B BHUJIE TaOIHI] U TpadUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmogatk mnpaBmia O€30MacHOro TpyAa IMPH IMPOBEACHWU HCCIENOBAaHMKA B paMKax Y4eOHOro
JKCIIEPUMEHTa, Yy4eOHO-HCCIEAOBATENbCKOM M  TMPOEKTHOM  JAEATEIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOUCTB U JIaOOPaTOPHOTO 000pYAOBaHUS;

pemats pacu€THbBIC 3a7a9H C SIBHO 33JJaHHONW (DH3MUECKON MOJICIIBIO, UCTIONB3YS (PU3HYECKUE 3aKOHBI
Y TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a49M BRIOMPATh (PU3HUYECKYIO MOJICIb, BBIICTIATh PU3NICCKHUEC
BEJIMYUHBI U (OPMYIBI, HEOOXOAUMBIE ISl €€ pelIeHHs, MPOBOJAUTH PacyEThl U OLIEHWBATh PEaTbHOCTh
MOJTy4YE€HHOT0 3HaueHUsl (PU3NYECKON BETUUHHBI;

peliaTh Ka4eCTBCHHBIE 33]a9i: BEICTPAUBATh JIOTHYCCKU HEPOTHBOPECUNBYIO IIETIOUKY PACCYKICHHMA
C OTOPOH Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DH3UYECKHE SBIICHUS;

UCIONIb30BaTh MPU PEHICHUH YYeOHBIX 3a7ad COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTHUU IS
MOKWCKa, CTPYKTYPUPOBAHMS, HWHTEPIPETAllUd M TMPEACTaBICHUS Y4eOHOM W HAyYHO-IOMYJISPHOM
nH(pOpMAIIMK, TIONYYCHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYCCKH AHAJIU3UPOBATH IIOYIaCMYIO
uH(pOpMalLHIO;

MPUBOJIUTH TMPUMEPHI BKIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(U3UKOB B PAa3BUTHE HAYKH,
O00BSICHEHHE MPOLIECCOB OKPY>KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BAaTh TEOPETHYCCKHE 3HAHWUSA 10 (U3UKE B IOBCEIHCBHOW KU3HU I OOCCIICUCHHS
0€30IMacHOCTH TP OOpAIICHUH C TIPUOOPAMH B TEXHHYECKUMHU YCTPOUCTBAMHU, JIJISi COXPAHEHUS 3]I0POBBS
COOJTIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalolei cpee;

paboTaTh B TPYIIIE C BHITOJTHEHUEM PA3TUYHBIX COIMANBLHBIX POJICH, TNIAHUPOBATh PAa0OTy TPYIIIIHI,
paIMoOHAIBHO PACIPENESITh OOS3aHHOCTH W IUIAHUPOBATH JICATEIHHOCTh B HECTAHMAAPTHBIX CHUTYAIHSX,
aJICKBATHO OIICHWBATH BKJIA]] KAXKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBL.

K konmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypPOBHE MOJIKHBI OTPa’KaTh
c(hOpMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh Ha MPUMEPAX poiib U MecTO (GU3UKK B (OPMUPOBAHUU COBPEMEHHOW Hay4YHOMH
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOU IEATEIHbHOCTH JIFOJEH,
[[EIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTHHBI MHPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS H3yYeHHBIX (PU3MYECKHX MOJeNiei: TOYEUHBIH AIIEKTPUUYECKHIMA
3apsij, Iy4 CBETa, TOUYCYHBIH HCTOYHHK CBETA, siJICpHAs MOJIC)Ib aTOMa, HYKJIOHHAs MOJIC)Ib aTOMHOTO sjIpa
IIpH pelieHnr GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MUECKUE SBJICHUS (IPOIECChl) U OOBSACHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOIMHAMUKH U KBAHTOBOM (DU3HMKU: dNIEKTPUUECKast IPOBOJMUMOCT, TEIIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHMUTHOE JICWCTBHS TOKAa, B3aWMOJCUCTBHEC MATrHHWTOB, OJJICKTPOMArHUTHAS WHIYKIUSA, JCHCTBHE
MarHUTHOTO TI0JISl Ha TIPOBOJAHMK C TOKOM H JBHIKYIIHICS 3apsi/l, SJICKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI,
NPSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, OTPaKCHHE, MpeloMiIeHHe, HHTeppepeHius, Iudpakuus u
MOJISIpU3aIusl CBeTa, Auchepcusi cBera, (orodnexrpuueckuit 3pdext (hoTorddekr), cBeToBOe naBIcHHE,
BO3HHUKHOBEHHE JINHEHYATOT0 CIEKTpa aTOMa BOJIOPOa, ECTECTBEHHAS U UCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

ONUCHIBATHL HW3YyYEHHbIE CBOWCTBAa BelIeCTBa  (DIEKTPUUECKHE, MarHUTHBIE, OINTHYECKHE,
ANIEKTPUYECKYIO MPOBOAUMOCTh PA3IUYHBIX CPEl) U 3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI), HUCIOJIb3YS



¢buznyecKkue BEIWYUHBI: DJIEKTPUUECKUN 3apsij, CHJla TOKa, DJEKTPUUECKOE HAIpPsHKEHUE, DJIEKTPUUYECKOe
COIPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIIKYIIAs CHia, paboTa TOKa, MHIYKIUS MAarHUTHOTO
noJsisi, cuna Ammepa, cuwia JlopeHla, MHIYKTUBHOCTb KaTYyIIKHM, 3HEPIHUs AIEKTPUYECKOTO M MarHUTHOIO
MoJIeH, MepuoJ M YacToTa KoieOaHWid B KOJIeOATENbHOM KOHTYpe, 3apsii W CHia TOKa B IIpolecce
FapMOHHMYECKUX DJEKTPOMArHUTHBIX KoJieOaHW, (POKYCHOE pacCTOSHHUE U ONTHUYecKas cuja JMH3bIL, MpU
OMHCAaHUU TMPABWIBHO TPAKTOBATh (U3NYECKUI CMBICI HCIHOJB3YEMBIX BEIUYMH, MX OOO3HA4YCHHS U
€IMHUIIBI, YKA3bIBaTh ()OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHYUHAMU;

ONMCHIBaTh M3YYCHHBIC KBAHTOBBIC SBJICHUS M NPOIECCHI, HCIONB3Ys (PU3MUECKUE BEITHMYUHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U YaCTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, IEPUOJ
MoJTypacrnaja, Heprus CBA3M aTOMHBIX SiJiep, MPU OMUCAHUM MPABWIBHO TPAKTOBAaTh (DU3MUECKUU CMBICH
UCTIOJIb3YEMBIX BEIMYMH, MX 0003HAUYEHUS W €JUHMII, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3NUECKyI0 BETUYMHY C IPYTHMMHU BEJIMYMHAMU, BEIYUCIIAT 3HAUCHHE (PU3NIECKON BETUUNHBL;

aHAJIM3UPOBaTh (DU3MUECKHUE MPOIECCHl U SBICHHS, UCHONB3YS (PU3NYECKHE 3aKOHbI U MPUHLUIIBL:
3akoH Oma, 3aKOHBI MOCIEOBATEIHLHOIO U MapallIeIbHOTO COSAMHEHHUs MPOBOIHUKOB, 3aKOH JIkoyms—
Jlenna, 3aKOH 3J€KTPOMarHUTHOM HHIYKIMM, 3aKOH INPSMOJIMHEHHOTO PACIpPOCTPAaHEHUs CBETA, 3aKOHBI
OTpPaXCHHS CBETa, 3aKOHBI MPEJOMJICHHS CBEeTa, ypaBHeHHME OWHINTEHHAa s (dorodddekra, 3akoH
COXPaHEHHUsl DHEPIUH, 3aKOH COXpPaHEHHsI HMMITYJIbCa, 3aKOH COXPAHEHUS JIIEKTPUUECKOrO 3apsijia, 3aKOH
COXPaHEHHUsI MAacCOBOTO YHUCIA, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmajia, MpU STOM pa3iuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAXKEHWE M YCJIOBHS (TpaHUIlbl, 00JACTH)
IIPUMEHUMOCTH;

OTIpE/IETISATh HAMpPaBJICHUE BEKTOPA MHIYKIIMH MarHUTHOTO TIOJISl IPOBOJIHUKA C TOKOM, CHIIBI AMIiepa
u cuiibl Jlopenna;

CTPOMUTb U OMMCHIBATh N300pa’keHNE, CO3/IaBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JTMH301;

BBITIOJHATH 3KCIIEPUMEHTHI IO UCCIIEIOBAaHUIO (PU3NYECKUX SBJICHUH U MPOLIECCOB C UCIIOJIb30BAHUEM
MpSIMBIX U KOCBEHHBIX W3MEPEHHi: MpHu 3ToM (OpMYyIHpOBaTh MpobiemMy/3afady W TUMOTE3y Y4eOHOTo
HKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3 NPEIJIOKEHHOIo 000pyAOBaHMs, NPOBOJUTH OIBIT U
($hOopMyJIUPOBATH BHIBOIBI,

OCYIIECTBJISITh TNPSIMBIE U KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEJIUYMH, NPU STOM BbIOHUpAThH
ONTUMAaJbHBIN CIOCO0 M3MEPEHHSI U UCIIONB30BaTh U3BECTHBIE METO/IbI OIIEHKHU MOTPEUTHOCTEN H3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HUCIIOJIb30BAHUEM MPSMBIX U3MEPEHUI: IPU 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (DUKCUPOBATh PE3yJIbTAThI TOJyYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYHH B
BUJIE Ta0nuIl U rpaduKoOB, A€JaTh BBIBOJABI IO PE3yJIbTaTaM UCCIEI0BaHUS;

cobmoaTth MnpaBuia O€30MacHOro TpyAa IpH IMPOBEACHUU HCCIENOBAaHUA B paMKax y4eOHOro
HKCIEPUMEHTa,  Yy4eOHO-MCCIIEOBATEIbCKOM M TMPOEKTHOM  JEATENbHOCTH C  UCHOJIb30BaHUEM
M3MEPUTEIBHBIX YCTPOUCTB U JJA00OPATOPHOTO 000PYI0BAHNS,

pelaTth pacy€THbIE 3a7auu C SIBHO 3aJJaHHON (DPU3HUECKON MOJEIbI0, UCIONB3YS (PU3UYECKUE 3aKOHBI
Y TIPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIOBHUS 331a4H BEIOUPATh (PU3NUECKYIO MOJETb, BBIIEIATh (PU3NUECKUE
BEJIMYMHBI U (POPMYJIbI, HEOOXOOUMBIE il €€ pelleHus], TPOBOJUTh PAacU€Thl M OLIEHUBATh PEaTbHOCTD
MOJTy4E€HHOTr0 3HaueHusl (PU3NYECKON BETUUHHBI;

pelaTh KayeCTBEHHbIE 3aJaUi: BEICTPAauBaTh JIOTHYECKH HETIPOTUBOPEUNBYIO LIEMIOUYKY PaCCyKICHHUM
C OIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCTOJIb30BaTh MPH PpEIIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU JUIs
MOKMCKa, CTPYKTYpPUPOBAHMS, HWHTEpPIpPETallMd M TMpeACTaBiIeHUs Yy4eOHOM W Hay4YHO-IOIYJISPHOM
nH(pOpMallMy, MOJYYEHHOM M3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHUECKH AHAJIU3UPOBATH IOIy4aeMYIO
MHPOPMALIUIO;

OOBSICHATH MPUHILIUIIBI ACHCTBUS MALIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, Pa3InyaTh YCIOBUSI
ux 0€30MacHOro UCTOJIb30BaHUS B MIOBCETHEBHON KHU3HU;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKHX M 3apyOekKHBIX yUEHBIX-(QU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MTPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUA 10 (U3MKE B IOBCEJHEBHOW MKHU3HU i OOecredeHHs
0€30MMacHOCTH MPU 0OpaIIeHUU ¢ MPUOOpPaMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJISi COXPaHEHUS 3/J0POBbS U
COOJIIOJICHUSI HOPM 9KOJIOTHYECKOTO MOBEICHHS B OKPY KalolIel cpee;

paboTaTh B rpyIIie ¢ BHIIOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATh PA0OTy TPYIIIIHL,
paloHaIbHO pacHpenesTh 00SA3aHHOCTH U IUIAHUPOBATH JEATEIHHOCTh B HECTAHAAPTHBIX CUTYAlMAX,
a/IeKBaTHO OLICHUBAThH BKJIAJ] KAX/I0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

HaumeHoBaHMe pa3/iesioB U TeEM
NMporpamMmbl

KoaudecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

IpakTHue
padoThbI

Paznpea 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

1.1 ®du3uKa U METObl HAYYHOT'O MO3HAHUS 2
Utoro no pazneny 2
Paznen 2. MEXAHUKA

2.1 Kunematuka 5

2.2 JnHamuka 7

23 3aKOHbBI COXpaHEHUS! B MEXaHUKE 6 1 1
Hroro no pazpeny 18

Paznea 3. MOJIEKYJISAPHASA ®PU3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH 9 1
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
313 ArperaThble cocTosiHMS BelecTBa. da3oBbie 5
' HIePEXO/IbI
Hroro no pasgeny 24
Paznea 4. JIEKTPOJANHAMUKA
4.1 OnexTpocTaThKa 10 1 1




49 [TocTossHHBIM 351eKTpUYECKH TOK. TOKH B 12 1 1
' pasJIMYHbIX Cpeaax
Uroro no pazaeny 22
PesepBHOE Bpems 2 1
OBULIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 4
11 KUIIACC
Kosmn4yecTBo 4yacoB
Ne n/m HaunmeHnoBaHue pa3xejioB U TEM NMMPOrpaMmMbl B KOHTPOJ]],]—[],]Q HpaKane
cero padoThI padoThI
Pazpen 1. JIEKTPOJANHAMUKA
1.1 MaruautHoe nose. DIeKTpOMarHuTHas HHAYKINS 11 1 3
Hroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHWYeCKHe 1 DIEKTPOMarHUTHBIC
2.1 9 1
Kose0aHus
2.2 MexaHn4eckue 1 3JIEKTPOMarHUTHbIE BOJIHBI 5 1
2.3 Ontuka 10 3
Hroro no pasneny 24
Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 OCHOBBI cIeIMAIbHON TEOPUH OTHOCUTEIILHOCTH 4 1




Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEeMEHTBbI KBAHTOBOW ONTUKHU 6

4.2 Ctpoenue aToma 4

4.3 ATOMHOE SApO 5
Hroro no pasneny 15
Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKU

5.1 DJeMEeHTHl aCTPOHOMUH M aCTPOPHU3UKH 7
Hroro no pazpeny 7
Pa3zpen 6. OBOBLIAIOILIEE IIOBTOPEHHUE

6.1 O6o061maroniee TOBTOpPEHKE 4
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

INOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

Ne

o/ Tema ypoka

KoanuyecTBo 4acosB

Bcero

KouTposbHbie
padoTsbI

[MpakTnueckune
padoThI




®usuka — Hayka o npupoje. Hayunsie

! METO/BbI II03HAHUS OKPYKAIOLIEro MUpa
Ponb 1 MmecTo ¢pu3uku B popMUpOBaHUU

2 COBPEMEHHOUN HAy4YHOU KapTUHBI MUpPA, B
[IPAKTUYECKOMN JCATENBHOCTH JTH0AEH
Mexanuueckoe aBrxeHne. OTHOCUTEIbHOCTh

3 MeXaHu4ecKkoro JBmxeHus. [lepemenienue,
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpSIMOSIMHEWHOE ABUKEHUE

5 PaBHOYCKOpEHHOE NPAMOIIMHENHOE ABUKEHHUE

6 CBobOogHOE mazieHne. Y CKOpeHUue cBOOOTHOTO
NaJieHus

7 KpuBonuneliHoe nBuxxeHue. /[BrxeHne
MaTepuaIbHOU TOYKHU IO OKPYKHOCTH
[Ipunuun otHOCUTENBHOCTH [ anuiies.

8 NuepumanbHele cucteMsl oTcuera. 1lepBrlii
3ak0oH HproToHa
Macca tena. Cuna. [Ipuniun cyneprnozunuu

9 cui. Bropoii 3akon HeroToHa 1151
MaTepualbHOU TOUKU

10 Tpernii 3axoH Hpl0TOHA 111 MaTepUaIbHbIX
TOYEK

1 3aKOH BCEMHUPHOTO TATOTeHUS. CHila TSHKECTH.
[IepBas kocMHuuecKasi CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenus. Koapduuuent tpenus. Cuna

13 CONPOTHBJICHUS MPHU JIBUKEHUHU TEJa B

KHUIKOCTH HJIU ra3e




14

HOCTyHaTGHBHOC " BpallaTCJIbHOC JIBUKCHUC
abcomroTHO TBEPIOTO Teaa. MOMEHT CHUIIBL.
[Ineqo cumbl. Y cnoBUs paBHOBECUS TBEPAOIO
Tena

15

NMiynsc MaTepuabHOM TOYKH, CUCTEMBI
MaTepUaIbHbIX ToUeK. VIMIysbe cuibl. 3akoH
COXpaHeHus uMIlysbca. PeaktuBHoe
JIBUYKEHUE

16

17

18

Pa6oTa n momHoCTh cuitbl. Kunetnyeckast
sHeprusi MmarepuanbHol Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTrUu

[TorennuanbHas sHeprus. [loTeHunanbHas
SHEpIrus ynpyro a1ehopMUpOBaHHOM
npyxuHsl. [loTeHunanbHas 3Heprus Tena
BOJIM3M MOBEPXHOCTH 3eMJIU

[ToreHnuanbHbIe U HEMOTEHLIUAIBHBIE CHIIBL.
CBs3b paOOThI HENOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOW YHEPTUU CUCTEMBI
Tel. 3aKOH COXPaHEHMsI MEXaHUYECKON
SHEPruu

19

JlaGopatopHas pabota «VccaenoBanue cBsi3u
paloThI CUIIBI ¢ UBMEHEHHEM MEXaHUYEeCKOH
SHEPrUM Tejla Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO KIyTa»

20

Konrponsnas padora no reme «Knunemaruka.
JluHamuka. 3aKOHbI COXpPaHEHUSI B MEXaHUKE»

21

OCHOBHBIE MOJOXKEHHS MOJIEKYJISIPHO-
KUHETUYECKOI Teopur. bpoyHOBCKOE
newkenue. Juddysus

22

Xapaxkrep JABHKECHUS U B3aUMOJICUCTBUSA
YacTHIl BeniecTsa. Moiesiu CTpOeHuUsl ra3oB,




YKUJIKOCTEN U TBEPJBIX TEIl

Macca MOJICKYJIL. KomnuectBo BCIICCTBA.

23 [ToctrossnHas ABorazapo

24 TennoBoe paBHOBecue. Temreparypa u eé€
n3mepenue. llkana remneparyp Llenbcus

75 Uneanbusiii raz B MKT. OcHOBHOE ypaBHEHUE
MKT
AGcomroTHas TeMIepaTypa Kak Mepa cpeaHeit

26 KMHETUYECKON SHEPTUH IBH>KEHUS MOJIEKYJI.
VYpaBaenue Menaeneena-Knaneiipona

27 3akoH /lampTroHa. ["a30BBIC 3aKOHBI
JlaboparopHnas pabota «ccnenoBanue

28 3aBHCHUMOCTH MEIY apaMeTpaMH COCTOSHUS
pa3peKeHHOro razay

29 M3ompoueccsl B uACaIbHOM ra3e u ux
rpaduuecKoe MpeaCcTaBICHUE
BryTpeHHss sHEprus TEpMOAMHAMUYECKON

30 CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.
KonnuecTBo TeminoTsl 1 padota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UAEAIBHOIO rasa

31 Buns! Temonepenauu
VY aenpHas TEMIOEMKOCTh BELIECTBA.

32 KonnuecTBo TEIIoThl IpH TEIIoNnepeiaye.
AnuabaTtHBIi mporecc

1 [IepBbIil 3aKOH TEPMOIMHAMUKH U €TI0
IIPUMEHEHNE K U30MpoLeccaM

34 Heo6paTMOCTh MPOIIECCOB B IPUPO/IE.
BTtopoii 3ak0H TepMOIMHAMUKHI

35 [Ipunuun aeiictus u KI1J[ termnosoit




MalllTMHBbI

36 uxn Kapuo u ero KIIJI

37 DKosorn4eckue mpoOIeMbl TEIIOIHEPTETUKH

18 Oo6o0mmaromuii ypok «MosekymsipHas hu3HKa.
OCHOBBI TEPMOIUHAMUKI
Konrponbnas pabora no reme

39 «MonekymnsapHas ¢usznka. OCHOBBI
TEPMOTUHAMUKIY

40 [TapooOpazoBaHue M KOHACHCAIHS.
Hcnapenue u xunenue

A1 AOGCOIIOTHAS ¥ OTHOCUTENbHAS BIAKHOCTh
BOo3Ayxa. HacelenHslil nap
TBépnoe Teno. Kpucramimyeckue u

4 amop¢HbIe Tena. AHU3OTPOMHS CBOWCTB
KpucTayios. XKuakue KpucTauisl.
CoBpeMeHHbIE MaTepHUaIb

13 [InaBneHue u kpucramuzanus. Y ieabHast
teruioTa muasieHus. Cyonumanus

44 VYpaBHeHue TerioBoro OamaHca

45 DnexTpuszanus Tea. DIeKTPUIECKUM 3aps.
JIBa BU/1a 2JIEKTPUYECKHUX 3apsA0B
[IpoBOIHUKY, AUINEKTPUKHU U

46 MOJIyIPOBOJIHUKH. 3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa

A7 Bsaumopeiictsue 3apan0B. 3akoH Kymnona.
ToueyHslil 2JEKTPUIECKUN 3aps]T
Hanpsik€HHOCTD 31EKTPUYECKOTrO MOJISL.

48 [TpuHIIMTT Cynepno3UIINU HNEKTPUUECKUX

nosiel. JInnum HanpsKEHHOCTH




49

Pabota cuit 3IeKTpOCTaTUYECKOTO MOJTSL.
Tlorenuuan. Pa3zHocTh HOTEHIINAIOB

50

HpOBOI[HI/IKI/I U JUBJICKTPUKU B
SJICKTPOCTATHUYCCKOM II0JIC. ,Z[I/ISHGKTpI/I‘IeCKaﬂ
MMPOHUITACMOCTD

51

DnekTpoémkocTb. KonaeHncarop

52

BHCKTpOéMKOCTb IUIOCKOI'0 KOHACHCATOpA.
BHCPFI/IH 3apPsSKCHHOI'O KOHACHCATOpa

53

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIIMTT AEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMHUPOBAIBHOTO anmapara,
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATHIECCKAS
3amuTa. 3a3eMJIEHHE AIEKTPOINPUOOPOB

55

56

DNEeKTPUYECKUN TOK, YCIIOBUS €T0
cymectBoBanus. [loctosiHubIil TOk. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKoH
Owma 1t ygacTka 1emnu

[TocnenoBarenpHOE, MapaienbHOE,
CMEIIIaHHOE COEIMHEHNE TIPOBOIHUKOB.
JlabopaTtophnas pabota «3yuenue
CMEIIaHHOTO COCTMHEHUST PE3UCTOPOBY

0.5

57

PaboTta 1 MOITHOCTH ANIEKTPUIECKOTO TOKA.
3akon J[xoynsa-Jlenna

58

3axon OMa 711 OJTHOM (3aMKHYTOM)
aneKkTpuyeckoi enu. Koporkoe 3aMbikaHue.
JlaGopatopHas pabota «3mepenue I/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COIIPOTHBIICHHSD)

0.5

59

Pesepubrii ypok. KonTponbHas padoTa mo




teme "DnekrpoauHamuka" / Beepoccuiickas
IIpoBEpOYHas pabora

60

O6o0maromuii ypok « JIeKTpOANHAMUKAY /
Bcepoccuiickas mpoBepouHasi pabota

61

DneKTpOHHAas MPOBOUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TEMIEPATYPBL.
CBepXIIpoBOIUMOCTh

62

DnexTpuyeckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

63

64

65

[TorynpoBOTHUKH, UX COOCTBEHHAS U
MpUMecHasi MpoBoAUMOCTh. CBoOMCTBA p—n-
nepexoja. [lomynpoBogHuKoBbIE TPUOOPHI

DNEeKTpUYECKUI TOK B paCTBOPaxX M paciiaBax
AIEKTPOIUTOB. DIAEKTPOIUTUUECKAS
JUCCOIIHAITIS. DIEKTPOIIU3

DNEeKTpUYECKUI TOK B rasax.
CamocTosTeNbHBIN U HECAMOCTOSITEIbHBIN
pazpsan. Monnus. [Inazma

66

DnexTpuyeckue Npubopsl U yCTPONUCTBA U UX
IpakTH4YecKoe npumenenue. [Ipasuna
TEeXHUKU 0€30MaCHOCTH

67

KonTponbhas pabota no teme
«9nexrpocraruka. [locTosHHBII
INEKTPUUECKUH TOK. TOKM B pa3IMuHbIX
cpeaax»

68

PesepBHbIil ypok. O6001aronuii ypox mo
temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

[MpakTnueckune
padoThbI

[TocTostHHBIE MATHUTHI U UX B3aUMOJICHCTBUE.
MaruutHoe noje. Bekrop MarHuTHOH
WHIYKIWW. JIMHUM MarHUTHOW WHIYKITUN

MarauTHoe€ 1oJie MPOBOJHKUKA C TOKOM. OIBIT
Opcrena. BzanmoelicTBre MPOBOIHUKOB C
TOKOM

JlaboparopHas pabora «3yuenue
MAarauMTHOTO IMOJIA KaTYHIKKU C TOKOMY)

JlelicTBME MAarHUTHOTO TIOJISI HA TPOBOJHUK C
tokoM. Cuna Amrnepa. Jlaboparopnast pabora
«HccnenoBanue JeHCTBUS MMOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM)

JleilicTBUE MAarHUTHOTO TIOJISI HA IBUXKYIIYOCS
3apspkeHHyto yactuily. Cuia Jlopenma.
PaGoTa cuiel Jlopenma

OnexrpoMarauTHas uHAyKuus. [Torok
BEKTOpa MarHUTHON MHIyKmu. D/1C
MHAYKIHN. 3aKOH 3JIEKTPOMArHUTHON
nHayknun @apanes

JlaboparopHas pabota «lccrnenoBanue
SIBIICHUS JIEKTPOMATrHUTHON MHIYKIIAN

NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUH.
OJIC caMOMHAYKIIMA. DHEPTHsI MATHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
roJje




TexHruueckue ycTpoucTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBI, 3JICKTPOMArHUTHI,
JIEKTPOJBUraTENb, YCKOPUTEIH
JJIEMEHTapHbIX YaCTHLI, UHAYKIIMOHHAS [1€Yb

10

O6o6maromuii ypok « MarHuTHOE TOJIe.
DNeKTpOMarHuTHasT MHIY KIS

11

Kontponbhas pabota no reme «MaraHutHoe
noJie. DIeKTPOMAarHUTHAsI UHTYKITHS

12

CB00OOHBIE MEXAHUYECKHE KOJICOaHMS.
lapmonmueckue konebanus. Y paBHEHHUE
rapMOHHYECKHX KoyieOanui. [TpeBpamnieHue
SHEPrUuu

13

JlaboparopHas pabota «lccienoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUi
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

14

KoneGatenbHblil koHTYp. CBOOOHBIE
3JIEKTPOMarHuTHbIE KoJe0aHus B H1€aIbHOM
K0J1e0aTEeIbHOM KOHTYpE. AHAJIOTUS MEXIY
MEXaHUUYECKUMHU U 3JIEKTPOMArHUTHBIMU
KOJICOAHUAMU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHH B HJICATLHOM K0JIe0aTeTbHOM
KOHTYp€E

16

[IpencraBnenue o 3aTyXarOMIMX KOJICOAHHSIX.
Boinyk1eHHBIE MEXaHUYECKUE KOJIEOaHMUS.
Pe3onanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHus

17

[lepemennslil Tok. CHHYCOUIATBHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U AEHCTBYIOIIEE




3HAYCHUC CUJIBI TOKA U HAIIPS)KCHUA

18

Tpanchopmarop. [lpousBoactso, nepegaua u
noTpebdiIeHne 3JIEKTPUUECKON SHEPTUU

19

VYeTpoicTBO U MpaKTUUECKOE TPUMEHEHUE
AJIEKTPUYECKOTr0 3BOHKA, FEHepaTopa
MEPEMEHHOT0 TOKa, JINHUH JIeKTporiepeiad

20

21

22

23

DKOJIOTUYECKHE PUCKU MPU IPOU3BOJACTBE
anekTpo3Hepruu. KynpTypa ucnoiab3oBaHus
AJIEKTPO3HEPTUHU B IOBCETHEBHOM KU3HU

MexaHH4YEeCKHE BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacrpocTpaHeHHS U JITTHHA BOJHBI.
[Tonepednslie ¥ MPOIOJILHBIC BOTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTb 3ByKa.
Bricora Tona. TemOp 3ByKa
ONeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH

24

25

IIpuHIUITBI paANOCBS3U U TEJIEBUICHUS.
PazButue cpencts cBsa3u. Paguonokanus

KonTtponbsHas padora «Konebanust 1 BOJTHBD)

26

[IpsiMonuHeitHOEe pacipoCTpaHEHUE CBETA B
oaHOpoaHOM cpeae. ToueuHbIi HCTOYHUK
ceeta. JIyu cBera

27

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
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28

[Ipenomnenue ceta. [TonHoe BHyTpeHHEE
oTpaxkeHue. [IpenenpHpli yro noJHoro
BHYTPEHHETO OTPAXKEHUS

29

JlabopaTtopHas pabota «l3mepenue




IMMOKa3aTceid MpPCIIOMJICHUA CTCKIIa»

JIunzel. [TocTpoenue n300pakeHUi B JINH3E.
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35 Onrtuyeckre mpuOOPHI  yCTPOUCTBA U
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41
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rpanuna» Gotordpdexra
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44
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHUpOBaTh Ha HpuUMeEpax pojib U MecTo (GU3UKH B (HOopMHpOBaAHHUH
COBPEMEHHON HAy4YHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U

TEXHOJIOTHM, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

10.2

YYuThIBaTh  TpaHUIBI MPUMEHEHUS  HU3YYCHHBIX  (U3UYECKUX  MOJCIICH:
MaTepHuaibHas TOYKa, MHEepIUaIbHas CUCTEMA OTCUETa, aDCOIIOTHO TBEPIOE TEIIO,
WJI€aJbHBIN Ia3; MOJEIIH CTPOCHHS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN

ANEKTPUYECKUH 3apsi]l — IPH pelIeHnH HU3UYECKUX 3a/1a4

10.3

10.4

Pacno3naBath (pusmueckue siBIeHHUS (IPOLECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH CTPOEHUS BELIECTBA U
ANEKTPOJMHAMUKHU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJMHEHHOE
JIBIDKEHUE, CBOOOJHOE TMAaJCHHE TeJ, ABWKEHUE 110 OKPYKHOCTHU, HHEPIHUS,
B3auMozeiicTBue Tei; nuddy3us, OpoOyHOBCKOE IBUKEHHE, CTPOCHHUE KUIKOCTEH
U TBEPABIX Tell, W3MEHEeHHe oO0BbEMa Ten TNpU HarpeBaHUU (OXJIAKIACHHUM),
TEIUIOBOE paBHOBECHE, HCIApEHHE, KOHAEHCAlus, IJIaBJICHHUE, KPUCTaIM3aLus,
KHUIICHHUE, BIIAXKHOCTh BO3/TyXa, MOBBIIICHUE TABJICHHUS ra3a MPU €ro HarpeBaHUN
B 3aKphITOM COCyZA€, CBA3b MEXKIy NapaMeTpaMH COCTOSHHUS Ta3a B

H30IIponeccax; 3JICKTpU3anus Te, B3aUMOICUCTBUEC 3apss 0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHE, HCIONb3ys (U3NYECKUE BEIUYHHBIL:
KOOpAMHATA, IIyTh, IEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tella, CHIa,
UMIYJbC T€Ja, KUHETUYECKas SHEeprus, MOTEHLMAJIbHAs SHEprus, MeXaHUYecKas
paboTa, MexaHMYecKas MOIIHOCTb; IpPHU ONHMCAHUU MPABUIBHO TPAKTOBATh
¢u3nuecKkuil CMBICT HCHOJNb3YEMbIX BEIMYMH, MX OOO3HAUEHUS M €IUHHIIBI,
HaXOJIUTh (HPOPMYJIbI, CBA3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIMYHHY C JIPYTHMMHU

BCJIIMYNHaAMH

10.5

OnuceiBaTh M3YYEHHbIE TEIUIOBbIE CBOMCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCTIONIB3ysl (DU3MYECKHE BEIMYMHBI: JIaBJIEHWE Tas3a, TeMmIeparypa, CpemHss
KUHETUYECKasl SHEPIUsl XaOTUYECKOTO JABMKEHHS MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIUIOTHI, BHYTPEHHsIsI SHEprusi, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATENs; TPH OINKMCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3HUYECKUH CMBICI HCIONB3YEMBIX BEJIWYUH, HX
0003HAUEHHUS W EAWHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIINE JAHHYIO

(U3UUECKyI0 BETUUUHY C IPYTHMMHU BEIMUUHAM

10.6

OnuceiBaTh HU3YUYCHHBIC JSJICKTPUYCCKUC CBOMCTBaA BCIICCTBA U DJJICKTPHUYCCKUC

SBJICHUA (IIPOLIECCHI), MCIONB3Ysl (PU3NUECKUE BEIUYMHBL SJCKTPUUYECKUN 3apsn
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10.7

ANEKTPUUECKOE T0JI€, HAMPSKEHHOCTH MOJIs, MOTEHIIMAII, PAa3HOCTh OTEHIIMAJIOB;
IpU ONUCAHUM TMPABWJIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUEHHUS W EAMHHUILIbI; YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIINE

JTaHHYIO (PU3UUYECKYIO BEJTHUUHY C IPYTUMHU BeTUYNHAMHU

aHaU3UpOBaTh (U3NYECKUE TMPOLECCHl U SIBICHMs, HCIOJB3Yys (uU3nueckue
3aKOHBI U IPUHIUIIBL: 3aKOH BCeMUPHOTro TsArorenus, I, II u III 3akonsr HeroToHa,

3aKOH COXPAaHEHMs MEXaHUYECKOM OHEPruH, 3aKOH COXPAHECHMS HMIIYJIbCa,
IPUHLAI CYNEPHO3ULUN CHJI, NPUHUUI PAaBHONPABHS HHEPLHUAIBHBIX CHUCTEM
OTCYETA; MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOEHHUS BEILECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KHHETUYECKON YHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYJI C

a0COJIIOTHON TeMIlepaTypoi, MEpBbIM 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAaHEHUS
JIEKTPUYECKOr0 3apsna, 3akoH KylloHa; @npu 3TOM pas3nuyaTh CIIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BbIPA)KEHUE U YCIOBHS (TPaHULIbI,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPWHIUIBI JCHCTBUS MAlIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTrh yCIOBHs UX 0€3011aCHOTO UCIIOJI30BAHUS B TOBCEIHEBHOMN

KHU3HHU

10.9

10.10

BBINONHATE KCTIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NIECKUX SBJICHHUA U MPOLIECCOB
C MCTIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHH; IPH 3TOM (hOPMYJIUPOBATH
npobiieMy (3a/1a4y) ¥ TUIIOTE3y Y4EeOHOTO KCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
NPEIIOKEHHOTO 000PYAOBAHHUSI, IPOBOJUTH OTBIT U (POPMYIIUPOBATH BHIBOJIBI
OcyniecTBITh NPsSIMbIE U KOCBEHHBIE H3MEPEHHS (PU3NIECKUX BEITHUNH; TIPH STOM
BBIOMPATh ONTHMAIBHBIN CIOCO0 M3MEPEHHSI U MCTIOJIb30BaTh N3BECTHBIE METOIBI

OIIEHKH TIOTPEITHOCTEN U3MEPEHUHN

10.11

HccnenoBarh 3aBUCUMOCTH MEXTY (PU3NUECKMMU BETUUMHAMU C HCIIOJIb30BAaHUEM
OpsSMBIX HM3MEpPEHHH; IMpH S3TOM KOHCTPYHUpPOBaTb YCTAHOBKY, (DUKCHPOBAThH
pe3yibTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BUIE TaOIMIl U

l"pa(bI/IKOB, JCJIaThb BBIBOALI 110 PE3yJIbTaTaM UCCICAOBAHHNA

10.12

10.13

CobmoiaTe mnpaBuiia 0O€30MAaCHOTO TpyAa IpU TNPOBEACHUU HCCIEAOBAaHUN B
pamMKax ydeOHOro »SKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM M MPOEKTHOM
NESTENIbHOCTH C KCIIOJIb30BAHHEM H3MEPHUTENBHBIX YCTPONCTB U JIaOOPATOPHOTO

o0opyaoBaHus

Pemate pacuérHble 3a7auu ¢ SIBHO 3aJaHHOM (DU3MYECKOH MOJENbIO, HCIIOJB3YS
¢du3uUeckre 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3a/1aul BEIOUpPATh

busnyecKkyro Mojenb, BbLACHATh (U3MYECKHWE BEIUYMHBI U (QOPMYJIBL,
HEoOXOoJuMble NJsi €€ pelIeHHs, MPOBOAMTH PACUETHl M OLICHUBATh PEAJIHLHOCTH

MMOJIYYCHHOI'O 3HAYCHU A (1)I/I3I/I‘-ICCKOI71 BCJIMYHMHBI

10.14

Pemrate kaduecTBeHHBIC 3aga4u:. BBICTpauBaThb JIOTHYECKU HCEIPOTHUBOPCUHUBYIO

LIENIOYKY PacCYXACHUH C ONOpPOHM Ha H3Y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U

dbuznyecKue SIBICHUS

1
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10.15

10.16

Hcnonb30BaTh MpH pEHIEHWH y4eOHBIX 3a/lad COBPEMEHHbIE MH(OpMaIMOHHBIE
TEXHOJIOTMM [UIsl TOWCKA, CTPYKTYpHUPOBAHUS, MHTEPIPETAUUU U IMPEICTABICHUS
y4eOHOW W Hay4HO-NOMYJSpHOW UHGOpMAIUHM, MOJYUYEHHOM U3 Pa3IUYHBIX

HUCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATH IMOTyIaeMyI0 HH(POPMAITHIO

[TpuBOIUTH MpUMEPHI BKJIAJa POCCUUCKUX M 3apyO€KHBIX yUEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYXAIOIIETO0 MHpa, B pa3BUTHE

TEXHUKU U TEXHOJIOT U

10.17

10.18

11 KJIACC

Hcmons30BaTh TCOPCTUUCCKHUC 3HAHUA I10 (1)I/ISI/IKC B IIOBCCIHCBHOM KHU3HHU JJISI
obecnieyeHnss 0€30IIaCHOCTHU IIpu O6paH_[CHI/II/I C an6opaMH N TCXHUYCCKHUMU
YCTPOﬁCTBaMH, IJIs1 COXPAaHCHUA 310POBbA U COGJ’IIOI[CHI/ISI HOPM 39KOJIOTHYCCKOI'O

MOBEJICHUS B OKPYXKAIOLIEH cpese

PaGorate B rpymnme C BBHINOJIHEHHEM Pa3MYHBIX COLHUANBHBIX  pOJIEH,
IUTAHUPOBATh PabOTy TPYMIBI, PANMOHAIBHO paCHpeleNsiTh OO0S3aHHOCTH U
IJIAHUPOBATH JICSITEILHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJI€KBATHO OLICHUBATh

BKJIaJ KaXX10TO U3 YHACTHHUKOB I'PYIIIILI B pCIICHUC paCCManHBaCMOﬁ HpO6JICMBI

Koxa
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOM
00pa3oBaTeILHO MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

11.2

JleMOHCTpHpOBAaTh Ha TpUMEpax poib U MecTo (GH3UKH B (OPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KAPTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B IPAKTUYECKON NEATECIIBHOCTU JIIOACH, LEIOCTHOCTh U €IUHCTBO

(bu3nyeckoil KapTUHBI MUpA

Y4YuTHIBaTH T paHULbl TPUMCHCHUSA H3YUCHHBIX (I)I/ISI/I‘IeCKI/IX MOJEJIeH: TOUYECUHBIY
BJ'IeKTpI/I‘-IGCKI/Iﬁ 3apsan, Aac€pHasd MOACJIb aTOMAa, HYKJIOHHAA MOJCJIbL aTOMHOI'O AApa

IpU pelieHuu GU3NIECKUX 3a1ad

11.3

Pacno3naBaTh Qu3nyeckue siBieHus (Mporecchl) U OOBICHATH MX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU M KBAHTOBOW (PM3UKU: IJEKTPUUECKasi IPOBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE NEWCTBUS TOKA, B3aUMOJAEHCTBHE
MarHuTOB, OJJIEKTPOMAarHWUTHAs WHIYKIHS, JACHCTBHE MAarHUTHOTO TIOJNS Ha
MPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsi, 3JIEKTPOMAarHUTHBIE KoJieOaHWs WU
BOJIHBI, TPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXKCHHE, IPeJIOMIICHHUE,
uHTepepeHrs, Iudpakuus ¢ MONIpU3alMs  CBETa, JUCIEPCHs CBETa,
dotornextpudeckuit 3pdext (pororddexr), cBeTOBOE NaBieHNEe, BOSBHUKHOBEHUE
JUHEHYaToro CHeKTpa aroMa BOJOPOJAA, €CTECTBEHHas U HCKYCCTBEHHAs

pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOICTBa BelIECTBA (AJIEKTPUUYECKHE, MAarHUTHEIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  IPOBOJAMMOCTb  pA3IUYHBIX  Cpel) H

JJIEKTPOMAarHUTHBIEC SIBICHUS (IIPOLIECCHI), HCIHOJB3YS (PU3NUYECKHE BEIHUMHBL:

1




ANEKTPUUECKUH 3apsij, cuja TOKA, AJIEKTPUUECKOE HAIPSKEHUE, SJIEKTPUUYECKOE
COTNPOTHUBIIEHNE, pa3HOCTh ToTeHHuaioB, OJC, pabora TOKa, WHIYKIUS
MarHUTHOTO 1Mo, cuja Awmrmepa, cuina JlopeHIla, MHAYKTHBHOCTH KATYyIIKH,
SHEPTUs ANEKTPUUECKOTO M MAarHUTHOTO TOJieH, MEepuoa U YacToTa KojaeOaHMid
KOJIeOATeIbHOM KOHTYpe, 3apsii M CHuja TOKa B TMpolecce TapMOHHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSHUE U OINTHYecKas cuia
JIMH3BL, IPU OMTUCAHUH MTPABUIIBHO TPAKTOBATh (U3NUYECKUI CMBICI UCIIOJIb3YEMBIX
BCJINMYHUH, HX o0o3HaueHus u CANHUIIBI;, YKa3bIBATb q)OpMy.HLI, CBS3bIBAIOIIINEC

JaHHYTO (1)I/ISI/I‘ICCKYIO BCJIMYMHY C APYTUMU BCIMYNHAMU

11.6

OmnuceiBaTh HN3YUCHHBIC  KBAHTOBBIC  SABJICHUA W MIPOLCCCHI, HCIIOJIb3YyA
(1)I/I3I/I‘-ICCKI/IG BCJIIMYUHBI: CKOPOCTb J3JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U
qacToTa CBETA, DHCPIrUusaA U HUMITYJIbBC (1)0TOHa, nepuoa moJtrypaciana, SHEprus
CBs3H ATOMHBIX AACP, IMPHU OIMMMCAHUU IIPABUJIBHO TPAKTOBATDH (1)I/I3H‘ICCKPII>’I CMBICJI
HCIIOJIB3YCMbIX BCJIWYHH, HUX 0003HaUYCHHS U CAWHUIBI; YKa3bIBaTb q)OpMyJIBI,
CBA3bIBAIOINNUEC JAaHHYIO (1)I/I3I/I‘IGCKYI-O BCIIMYMHY C JAPYruiMd BCIMYHHAMU,

BBIYUCJIATHh 3HAYCHUC (1)I/I3I/I‘ICCKOI>’I BCIINYHHBI

AHanu3upoBaTh (pU3MUECKHE TMPOLECChl M SBJICHUS, HCIONb3YS (PU3NYECKHUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI ITOCIIEIOBATEIBHOIO U NapajlieIbHOrO
COCIMHEHHSI TIPOBOJHUKOB, 3aKOH JIxoynsa — JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIIUH, 3aKOH TPSAMOJMHEUHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI IMPEIIOMIICHUsI CBETa, ypaBHeHUe DiHmTeiiHa i doTorddekra,
3aKOH COXPAHEHHS! 3HEPruH, 3aKOH COXPAaHEHWs HMIIYJIbCa, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsa, 3aKOH COXpaHEHUSI MacCOBOT0 YMCIIa, IOoCcTynaTsl bopa,
3aKOH  paJAMOAaKTUBHOTO  pacmaja; Ipd  OTOM  pas3jindaTbh  CIOBECHYIO
(GbopMyIHUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHE U YCIOBHS (TPaHUIIBL,

001aCTH) IPUMEHUMOCTH

11.7

11.8

OHpC,Z[CJ'IHTB HaIlIpaBJICHUEC BCKTOpPAa HHAYKIOHWHW MArHUTHOI'O IIOJIA IIPOBOJHHUKA C

TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa

CTpOI/ITL U OIIMCBIBATH I/I306pa)KCHI/IC, CO31aBacMoO€ IUIOCKUM 3CPKAJIOM, TOHKOI

JINH30H

BrimonaaTs 9KCHICPUMCHTBI 110 UCCIICTOBAHUTIO (bI/ISI/ILICCKI/IX SIBIICHUH U nmponeccoB

C MCIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHUI; TPH 3TOM (POPMYIHUPOBATH

H-9 npoOsemy (3a1ady) U TUIIOTE3y YIEOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
MPEJI0AKEHHOTO 000PYA0BaHUS, POBOIUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI
OcCymIecTBISTh MPSIMbIE U KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEIMYUH; TIPU ITOM

11.10 BBIOMpATh ONTUMAIIBHBIN CITOCOO M3MEPEHUS U HCIIOIh30BATh U3BECTHBIE METOIBI

OIIEHKH MOTPEIIHOCTEN H3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKHX BEJIUYUH C HCIOIH30BAHHEM MPSIMBIX
U3MEPEHH; MPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI

MOJIYYCHHOW 3aBUCUMOCTH (PU3MUYECKHX BEIWYMH B BHUAC TaONHI] U TpaduKOB,




ACJIaTh BBIBOABI IO PE3YJIbTaTaM UCCICAOBAaHUA

11.12

Cobmnronate mpaBuia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUU HCCIICAOBAHHHA B
paMKax y4eOHOrO OHKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOH U IPOEKTHOM
NEeSITEIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB U JIaOOPATOPHOTO

000pyI0OBaHUS

11.13

11.14

11.15

11.16

11.17

Pemate pacuérHbie 3aauuM ¢ SBHO 3aJaHHOW (PU3WYECKOH MOJICTBIO, UCIIOJIB3YS
¢du3uUeckre 3aKOHbI ¥ PUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a41 BEIOUPATh

¢u3nMUecKyr0o MOJeTb, BBIICHATH (UIUYECKUE BEIUYMHBI W (OPMYIIBI,
HEoOXoauMBbIe Uil €€ pPEelIeHHs, NMPOBOJUTH PAacdEThl M OICHUBATh PEaJbHOCTH

MMOJIYYCHHOI'O 3HAYCHHA (1)I/I3I/I‘IGCKOI71 BCJINMYHMHBI

Pemrate kauecTBeHHBIE 3aJlauu: BBICTpAHMBATLb JIOTHYCCKHU HCIIPOTUBOPCUUBYIO
LHCTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HM3YYCHHBLIC 3aKOHbI, 3dKOHOMCPHOCTHU H

buznyecKue SIBICHUS

Hcnonb30BaTh MpU pelIEHUU y4eOHbIX 3a/lad COBPEMEHHbIe MH(OpMaIOHHbIE
TEXHOJIOTMM Ul NOUCKA, CTPYKTYpUPOBaHHUS, MUHTEPHPETAUUU U IPEICTABICHUS
yu4eOHOIl W HayyHO-MONYJSpHOW HWH(POpPMALUK, MOJTYYEHHOW U3 pa3InYHbIX
UCTOYHUKOB; KPUTUUECKU aHAJIM3UPOBATh NOTydaeMyto HH(OPMAIIHIO

OOBSICHATh NPUHLUIBI JEHCTBHUS MAalllUH, NPUOOPOB U TEXHUUYECKHX YCTPOWCTB;
pas3InyaTh yCIOBUS UX 0€30MaCHOrO UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU
[TpuBOANTH MpHUMEpPHI BKJIAAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIEro MHUpPA, B Pa3BUTHE

TEXHUKH U TEXHOJOTHH

11.18

11.19

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/ISI/IKG B HOBCGILHGBHOﬁ KHU3HU 1A
oOecrieyeHnss OE30MAaCHOCTH TpPU OOpAlIEHWH € TPUOOpPaMU M TEXHUYECKUMHU
YCTPONCTBAMH, /7151 COXPAHEHUS 3/10POBbs U COOIIIOJIEHHSI HOPM 3KOJIOTHUYECKOT0
NIOBEJICHUS B OKpY’Kalollel cpese

PaGorats B rpyIie ¢ BbIIOJIHEHHUEM PA3JIUYHBIX COLMATIBHBIX POJIEH, IJITAHUPOBATh

paboTy Tpynmbl, palMOHATBHO pACIpEeNesaTh OO0S3aHHOCTH U  IUIAHUPOBATH

ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTYyallUAX, aICKBATHO OLICHUBATH BKJIAJ KaXXJ10I0

U3 YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMOn poOIeMbl

MMPOBEPAEMBIE DJIEMEHTBI COAEP) KAHUSA

10 KJIACC
Kon Koa nposepsiemoro
IIpoBepsiemble 3J1€eMEHTHI COACPKAHUS
pasaeJia 3JIeMEHTa
OU3NKA 1 METOJAbI HAYYUHOI'O ITO3HAHUA
1 11 ®uszuka — Hayka o npuponxe. HaydHble MeTonsl
' MIO3HAHUA OKpYy’Karomero mupa. Ponp skcnepumeHTa

{



n TCOpHUU B mnmpomnecce IIO3HAHUA MpUpoOabl.

DKCHEPUMEHT B (hU3HKE

1.2

MopenupoBanue GU3NIECKUX SIBICHUH U MPOIECCOB.

Hayunbie runorespl. @u3nyecKue 3aKOHbBI U TEOPHH.
['panuipl  TPUMEHUMOCTH  (PU3UYECKHX 3aKOHOB.
[Mpunmun cootBercTBusi. Pons u mecto ¢u3uku B
(hopMHpOBaHMH COBPEMEHHOHW HAyYHOH KapTHHBI

MHpA, B IPAKTUYECKOH AEATEIBHOCTH JIIOACH

MEXAHUKA

2.1

2.1.1

KMHEMATHKA

MexaHuueckoe JABUIKCHUC. OTHOCHUTENLHOCTD
MEXaHHUYCCKOT'O JABWKXCHUA. Cucrema OTCuYéTa.

Tpaekropus

[lepememienue,  ckopocTh  (CpedHsisi  CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOU
TOYKH, MX MPOEKIUU HA OCH CHUCTEMBI KOOpPIUHAT.

CrnoxxeHue nepeMeIeHni U CI0XKEHNEe CKOPOCTen

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBWKeHue. ['paduku  3aBUCUMOCTH  KOOpPIMHAT,
CKOPOCTH, YCKOpPEHMsl, HyTH U IepeMelleHus

MaTepHaanoﬁ TOYKH OT BpCMCHHU

CBoOoaHoe nageHue. Y cKopeHue cBoOOTHOTO

nagcHus

Kpusonuneiinoe neuxenne. PaBHomMepHOE 1BUKEHHUE
MATEpPUAIBHON TOYKH 1O OKPYXHOCTU. YTJIOBast
CKOPOCTb, JIMHEHHAs CKopocThb. llepuon u wacrora.

IlenTpocTpeMuUTENBHOE YCKOPEHHE

TexHuyeckue yCTpOMCTBA: CHOUIOMETpP, JBH)KEHUE

CHapsA 0B, LCIIHBIC U pPCMCHHBIC IICPEaAAYN

[Ipaktnyeckue paboTsl. M3MepeHune MrHOBEHHOM
ckopoctu. MccnenoBaHwe  COOTHOLIEHUS — MEXKIY
Iy TSAMU, IIPOUICHHBIMU TEJIOM 32 I10CJIEI0BATEIbHbIE
paBHBIC IIPOMEXKYTKH BPEMCHHU pu
PaBHOYCKOPEHHOM  [BWJKEHMM  C  HA4aJIbHOMU
CKOpPOCTBIO, paBHOM Hymr0. H3ydeHuwe JBHKEHHSA
IapuKa B BA3KOW JKHUIKOCTH. V3yueHue IBHKEHUSA

Tela, OPOIIEHHOTO TOPU30HTAIBHO




2.2

TMHAMUKA

2.2.1

[Tpunnun otHocuTensHOCTH ['anmies. [1epBblil 3aK0H

Hprorona. MHepimanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cyneprno3unuu cuil

223

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHOM TOYKU B
nHeprmanbHo cucteme orcu€éta (MCO). Tperwmii

3aKkoH HproToHa AJI1 MaTCPpUAJIbHBIX TOYCK

224

2.2.5

2.2.6

3akoH BceMHUpHOTo TsaroteHus. Cuiia TSKECTH.
[TepBast kocMuyeckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Tpenus. Cyxoe Tpenue. Cuna TpeHHUs
CKOJIbKEHUSI W cwia TpeHus mokos. Koaddumment

TPCHMUA. Cuma COIIPOTHUBJICHUA ITPHU ABUKXCHHUU TCJIa B

KHUIKOCTH HUJIK ra3c

2.2.7

HOCTyrIaTeJ'IBHOC nu BpaliaTCJIbHOC JBHXKXCHHC

a0COJIIOTHO TBEPAOTO TEja

2.2.8

229

MOMEHT cwiibl OTHOCUTEIBHO OCH BpauieHud. [lieuo
cuibl. YcnoBus paBHOBecHs TBEpaoro tena B MCO

Texnuueckue YCTpOﬁCTBaI NOJUIMITHUKH, ABHXKXCHHC

HNCKYCCTBCHHBLIX CITYTHUKOB

2.2.10

[IpakTuueckue padoTsl. M3yuenue npuxeHus opycka
[0  HAaKJIOHHOM  IUIOCKOCTH  IOJA  JIEHCTBUEM
HECKOJbKUX CWI. MccnenoBaHue 3aBHCHMOCTH CHII
yOpPYrocTH, BO3HHMKAalOIIUX B  jAedopMupyemoit
MPYXUHE U PE3MHOBOM 00paslie, OT BEJIWYMHBI HX
neopmanun. MccnenoBanue yCIOBUH paBHOBECHUS

TBEPIOTO TEJIa, UMEIOIIETO OCh BpPAIICHUS

2.3

3AKOHbBI COXPAHEHNA B MEXAHUKE

23.1

I/IMHy.IIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI
MaTCpraJIbHBIX TOYCK. I/IMHYJ'II)C CHJIBI 1 HU3MCHCHHC

HUMITYJIbCa TCJIa

232

3akoH coxpaHeHus umnyinsca B MCO. PeaxtuBHOE

NIBIODKEHHE

233

Pabora crier

234

MontHoCTb CUIIBI

2.3.5

Kunernueckas sHeprusi MaTepHaIbHOM  TOYKH.




3.1

TeopeMa 0 KHUHETUYECKON YHEPTUU

2.3.6

ITorenumanpHas SHeprus. IloTeHnumanbHas >SHEpPrus
yIpyTo ne(popMHUpPOBaHHON IIPYKUHBI.
[loTeHunanbHas sHeprus Tena BOJIU3U MOBEPXHOCTH

3eMiin

2.3.7

[loTeHunanbHble M HENOTEHUUANbHbIE CUJbl. CBS3b
pabOThl HEMOTEHUUAIbHBIX CWJI C HW3MEHEHHUEM
MEXaHUYECKOM HHEPruM CUCTEMBI Te€l. 3aKOH

COXPAHEHHUSI MEXaHUYECKOU IHEPTUU

2.3.8

239

Yopyrue u Heynpyrue CTOIKHOBEHUS

TexHuueckue YCTpOﬁCTBaZ JBHXXCHHUC PAaKeT,

BOZOMET, KOIIEp, NPy KUHHBIN MHUCTOJIET

2.3.10

[IpakTnueckue paboTbl. M3yueHue cBA3M CKOpocTeil
TeJl NpU Heymnpyrom ypaape. McciaenoBaHue CBs3H
pa6OTBI CHUJIBI C U3MEHEHHUEM MEXaHUUECKOM OHEpPIrUun

TCIIa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJINMHAMUNKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE TIOJOKEHUS MOJICKYJIIPHO-KHHETUYECKON
Teopuu. bpoyHoBckoe  aBumxkenue. JAuddysus.
XapakTtep JBWKEHUS M B3aUMOJECHCTBUS YaCTHI]
BEILIECTBA

Mogenu CTpoeHus ra3oB, JKUAKOCTEN U TBEPIABIX TEI
1 OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE JOTHX
MoOJelen

Macca monekyi. KonuuectBo BemectBa. [loctosinnas

ABorazipo

TenmoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana remneparyp Llenbcus

Mopnens wupeampHOro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKOW  TEOPUH  MJICATBHOTO

rasa

AOcomoTHast Temmeparypa Kak Mepa CpeaHei
KHUHETUYECKOU OHCPIUU TCIUIOBOTI'O ABUKCHUA YaCTHUILL

raza. [lIkamna remnepatyp KenbBuna

VpaBuenue Knaneiipona — MengeneeBa. 3akoH




JanbpToHa

l'azoBbIe 3akoHbI. M30mponeccsl B UICATBHOM rase (
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: HU30TEpMa,

nu3oxopa, nzobdapa

3.1.10

TexHnuueckue ycTpoiicTBa: TepMOMETp, GapoMeTp
[IpakTrueckue padotel. M3mMepenne Macchl BO3ayxa B
KJIacCHOM KomHare. MccinegoBaHue 3aBUCHUMOCTH

MCKAY HapaMeTpaMu COCTOAHUSA Pa3pPCIKCHHOI'O Ira3a

3.2

3.2.1

322

OCHOBbI TEPMOJAMHAMUMKN

TepMmonnHamuyeckas cucreMa. BHYTpeHHssI dHEprus
TEPMOJAMHAMMUYECKON CHCTEMBl M  CIOCOOBI €€

HU3MCHCHUA

KonnuecTtBo Teminotel u pabota. BHyTpeHHsis sHeprus

OJHOATOMHOI'O MJI€AJIBHOTI'O I'a3a

3.23

Bunsr TeIIoNepelayun: TETJIONPOBOHOCTb,
KOHBEKIHUA, M3NydeHue. TemioéMKocTh  Tena.
VY nenvHas TEIUIOEMKOCTD BEILIECTBA. Pacuér

KOJMYCCTBA TCIIOTHI IIPH TCILJIONICpEaAaAdC

324

IlepBbii  3akOH  TepMmoauHaMuKu. lIpumeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHA K H3O0MPOLIECCAM.

I'padmueckas nHTepnperanus paboThl raza

3.2.5

3.2.6

TennoBbie MamvHbL. [[pUHIMIIBI IEMUCTBUS TEMIOBBIX
MamuH. [IpeoOpa3oBaHuss »HEPrUM B TEIUIOBBIX
MamnHax. Koadduuuent noneznoro nerictaus (najee
— KII) TernoBoit mamunsl. [uka Kapuo u ero KIT/]
Bropoit 3akoH TepmomuHamuku. HeobpaTumocTs
MpOLECCOB B  MpupoAe. TenaoBble JBHUIATEIIH.

DKosornyeckue npo0aeMbl TEIIO3HEPTrEeTUKH

3.2.7

Texnuueckue YCTpOﬁCTBaI ABUTATC]Ib BHYTPCHHETO

cropanusi, ObITOBOM XOJIOIUILHUK, KOHTUIIUOHED

3.2.8

[Ipaktuyeckue  paboTsl. M3MepeHue  ynenbHOM

TEINIOEMKOCTH

33

AT'PETATHBIE COCTOSAHNU A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KoHAeHcanusa. VcmapeHue u
KWIIEHWEe. YJeNbHas TemioTa mnapooOpa3oBaHMsL.

3aBHCHUMOCTD TEMIICPATYPbI KUIICHHUA OT JaBJICHUA




4.1

332

AOCONIOTHAS M OTHOCHUTENbHAS BIAXKHOCTH BO3yXa.

Hacsimennsiii map

333

Teépnoe Teno. Kpucrammmyeckue u amopdHbie Tena.
AHuzoTponuss  cBOMCTB  KpuctamwioB. Kuakue

kpuctayibl. CoBpeMEeHHbIE MaTepHalb

334

3.35

[lnaBnenne W KpucTauM3auus. YAeiabHas TEIUIOTA

iasnenus. Cyonumanus

ypaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHuyeckue yCTpoHCTBa: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTHUU TOJYYCHHUS COBPEMEHHBIX
MaTepuaioB, B TOM 4YHCJIE HaHOMATEpUAIOB, U

HaAHOTCXHOJIOTHH

3.3.7

[IpakTnueckue paboThl. M3mMepeHue BIAKHOCTH

BO3ayXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

4.1.1

4.1.2
4.1.3
4.1.4

OnexTpuzanus Ten. DieKTpudyeckui 3apsan. [[Ba Bua

UIEKTPUUYECKUX 3apsI/IOB
ITpoBOTHUKY, TUATAEKTPUKHU U MOTYTTPOBOIHUKI
3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsiaa
Bsaumonerictsue 3aps10B. 3akoH Kynona

DneKTpUUYECKOe ToJe. Hanpspk€HHOCTD
anekTpudeckoro rmnosid. IlpuHnun cynepno3unuu.

JIuaun HaprI)KéHHOCTI/I QJICKTPHUYCCKOI'O ITOJIA

Pabora cun snexkrpocraTudeckoro moss. [loreHman.

Pa3HoCTh mOTEHIIHANIOB

[IpoBOogHMKM W  JOUAJIEKTPUKH B  IIOCTOSIHHOM
IEKTPUUECKOM oJe. JusneKkTpuuecKkas
IIPOHUIIAEMOCTh

OnexrpoémkocTb. KoHaeHcaTop. OIeKTpOEMKOCTh
IUIOCKOTO  KOHJAEHCATOpa. OHEprus 3apsuKeHHOIo

KOHACHCATOpa

Texuuueckue YCTPOWCTBA: 3JIEKTPOCKOII,
JNEKTPOMETP, JNEKTPOCTATUYECKAS 3aIuTa,
3a3eMIICHUE ANEKTPOIIPUOOPOB, KOHZIEHCATOP,

KCEPOKC, CTPYHHBIN IPUHTEP




4.1.10

IIpaktuyeckue paboTsl. M3MepeHue 3meKTpoEMKOCTH

KOHACHCaTOopa

4.2

TIOCTOSHHBIN JIEKTPUYECKHI TOK. TOKH B PA3JIMYHBIX CPEJIAX

4.2.1

Ycaopus CyHICCTBOBAaHUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. HUctounuku toka. Cuia Toxa.

TlocTOSITHHEBIN TOK

422

Hanpspokenune. 3akon Oma 1t yqacTka Lenu

423

4.2.4

DneKTpUUYECKOe COIIPOTUBIICHUE. VY nensHoe
COIIPOTHBIICHHE BEIIECTBA

HOCJ’ICI{OB&TCJ’ILHOC, mapajiCJibHOC, CMCIIaHHOC

COCIUHCHHEC MMPOBOJHNKOB

4.2.5

4.2.6

PaGora oamekrpudeckoro Ttoka. 3akoH JDkoyms —

Jlenna

MoIIHOCTh QJICKTPHYCCKOI'O TOKa

4.2.7

4.2.8

anekTponBwkymas cuna (mamee — OJC) wm
BHYTPEHHEE CONPOTHBIICEHHE HMCTOYHHKA TOKA. 3aKOH
Oma 17151 TOHOM (3aMKHYTOM) 3JIEKTPUUECKOH LIETIH.
Kopotkoe 3ambIkaHne

DJNEeKTpOHHAsT TNPOBOAMMOCTh TBEPIBIX METAJUIOB.
3aBHCHMOCTh ~ CONPOTHBIICHUS ~ METAUIOB  OT

TCMIICPATYPHI. CBerHpOBOI[I/IMOCTB

4.2.9

Onexktpuueckuii  Tok B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[MonynpoBonnuku. CoOCTBeHHass W NPUMECHAs
MPOBOJIUMOCTh  MOJMYNPOBOAHUKOB. (CBOMCTBa p-n

nepexoja. [lomynpoBogHuKoBbie TIPUOOPHI

4211

DIEeKTpUYECKUN TOK B JIEKTPOIUTAX.

DNEKTPONUTHYECKAS TUCCOLUALINS. DIEKTPOIIU3

4.2.12

DJIeKTpUYecKuil TOK B ra3zax. CamMOCTOSITEIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psd. PaznuuHble  THIIBI

CaMOCTOATENIbHOTO pa3psana. Monnus. [lna3zma

4.2.13

TexHuyeckue yCTpOWCTBA: aMIIEPMETP, BOJIBTMETP,
peocTaTr, UCTOYHMKU TOKa, 3JIEKTPOHArpeBaTelbHbIE
PpUOOPHI, 3JICKTPOOCBETUTEIILHBIE IPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BaKyyMHbIH JHOJ,

TEPMHUCTOPBI u (boTOope3ucTopsl,




HOJ'IprOBO,[[HHKOBBIfI Auoa, raJlbBaHHUKa

4.2.14

[Ipaktuyeckue paboTbl. M3ydyeHue CMEHIIaHHOTO
COEIMHEHMSI PE3UCTOPOB.
N3mepenune DJIC ucTouHMKA TOKA U €70 BHYTPEHHETO

conpotuBieHus. HaGmonenue anekrponusa

11 KJIACC
Kon
Koanposepsiemoro 3j1eMenra IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA
pasnenia
4 OJIEKTPOIIMMHAMUKA
MATHUTHOE I10JIE. DJIEKTPOMAT'HUTHAA NHAYKIA

IlocTossHEIE MAarHUTBHI. B3anmopeiicTBue

43.1 IMOCTOSIHHBIX MarHuTOB
MaruutHOe mojie. BEeKTop MarHMTHOM WHIYKLMH.
[Ipunnun cynepno3unuu. JIuHUM MarHUTHOM

432 nHayKuuu. KapTtuHa nuHui MarHUTHOM MHIYKIUU
OJISI TOCTOSIHHBIX MarHUTOB
MaruutHOE MmoJjie MpoBOAHUKA ¢ TOKOM. Kaprmna
JMHUWA TOJIA JUIMHHOTO MPSIMOTO NPOBOJHUKA U

433 3aMKHYTOI'0 KOJBILEBOrO MPOBOJHUKA, KATYIIKHA C
TokoM.  OmeiTr  Opcrena.  BzaumopelictBue
MPOBOJHUKOB C TOKOM

434 Cuna Amnepa, €€ MOZlyJIb U HallpaBJIEHUE

4.3 ..

Cuna JlopeHua, €€ MOAyJdb U HaIpaBJlCHUE.

43.5 JIBr>keHue 3apsyKeHHOM 4YacTHIbl B OJTHOPOJIHOM
MarHuTHOM nose. Pabora cuibl Jlopenna

43.6 SIBiIeHME DIIEKTPOMArHUTHOM MHIYKIUU

437 [ToTok BeKTOpa MAarHUTHON UHIYKLIMU
OJC wuHaykuumu. 3aKOH  3NEKTPOMATHUTHOM

4.3.8 nHaykimn Oapanes
Buxpeoe anekrpuueckoe nosue. 3J1C uHIyKuuu B

4.3.9 IPOBOJHHUKE, JBWKYIIEMCS IOCTYIaTeJIbHO B
OJIHOPOJHOM MarHUTHOM I10JIE

4.3.10 [IpaBuno Jlenua

4311 NunykrtuBHocTh. SBnenune camomuaykiuu. JJC

CaMOUMHAYKIUU




5.1

4.3.12 OHeprus MarHUTHOTO I0JIsI KaTYLIKU C TOKOM
43.13 DNEeKTPOMArHUTHOE IOoJIe
TexHuueckue ycTpoHCTBa: MOCTOSHHbIE MAarHWTHI,
4.3.14 AJIEKTPOMArHuThl, 3JIEKTPOABUIATENb, YCKOPUTEIN
3JIEMEHTAPHbIX YaCTHLl, UHIyKIIMOHHAS [IeYb
[IpakTnueckue pabotel. M3ydeHMe MarHUTHOTO
IoJIsl KaTylWKu ¢ TOKoM. MccienoBanue neucTBus
4.3.15 [IOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue  sBICHHA — DJIEKTPOMAarHUTHOU
UHIYKLUU

KOJIEBAHMA 11 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.
lapmonnueckue konebanus. Ilepwon, dacrora,

aMIUIUTy1a ¥ daza KosedaHui

5.1.2 [IpyxuHHBIA MasSTHUK. MaTeMaTH4YeCKUI MassTHUK
YpaBHeHue TapMOHUYECKUX KoJieOaHui.
5.1.3 Kunemarnueckoe W JUMHAMHYECKOE OIHCAHHE
KO0JIE0ATEIILHOTO JIBUKCHUS
[IpeBpamienne HSHEPrud TpPU  TAPMOHHUYECKHUX
konebOanusix. CBs3b  aMIUIUTYIbl  KoJeOaHUM
>4 HCXOJHON BEJIMYUHBI C aMIUIMTyAaMH KoseOaHui
€€ CKOPOCTU U YCKOPEHHUS
KomnebarenpHbIit KOHTYD. CB0o0OOIHBIE
AJIEKTPOMArHUTHBIE KOJieOaHUsI B  HUACAITHHOM
5.1.5 KoJIe0aTeIbHOM  KOHTYpE. AHAQJIOTUS — MEXIy
MeXaHUIECKHUMU i 3JIEKTPOMATrHUTHBIMHU
konebanusmu. @opmyna TomcoHa
L6 3aKOH COXpaHEHUsi »HHEPruhd B  UACAIBHOM
>l KONe6aTeIbHOM KOHTYPE
Brinyxnennsie MEXaHUUECKHE KoJIeOaHHs.
5.1.7 Pesonanc. Pe3onHaHcHas kpuBas. BeiHyXneHHBIE
ANEKTPOMArHUTHBIC KOJIeOaHUsI.
Ilepemennslil Tok. CuHYCOUAANBHBIN IEPEMEHHBII
5.1.8
TOK.
5.1.9 MOmHOCTh NMEPEMEHHOTO TOKAa. AMIUINTYAHOE U




,Z[eflCTByIOHlee 3HAYCHUC CUJIbI TOKA U HAIIPSKCHUA

Tpancdopmarop. IlpousBoacTtBo, mnepemada U

noTpebneHne MEKTPHYECKOI SHEpIUM.
DKONOTUYeCKHE  PUCKH  HPU  MPOU3BOICTBE
>1.10 3JIEeKTPUUECKOI SHEpTHH. KyneTypa
HICTIOIB30BAHMUS 3JIEKTPOIHEPTHH B MOBCEJHEBHOM
KU3HU
Texauueckue yCTpOHCTBA: ceiicmorpad,
> 111 37IeKTpHYECKHil 3BOHOK, JTMHUH JIeKTporepeiay
IIpakTiyecKkue paGOTHI. Wccnenosanue
3aBMCHMOCTH MepHo/a MalbIX KonebaHuii Tpys3a Ha
- HUTH OT JUIMHBI HATH M Macchl Tpy3a.

HccnegoBanne NNEPEMCHHOI0 TOKa B LE€NU U3
MOCJIEAOBATEIbHO COCANMHEHHBIX KOHACHCATOPAa,

KaTyIIK{ U PE3UCTOPA

52

MEXAHUWYECKUE U S3JIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuveckue BOJIHBI, YCIIOBHS
pacnpocTpaHeHusl. [lepuon. Ckopoctb
pacrpocTpaHeHus 1 JuyinHa BoJiHbL. [lonepeunsie u

MPOAOJBHBIC BOJIHBL

###Par###  Unatepdepennmss u  audpakuys

MEXaHHNYECCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa

ToHa. TemOp 3ByKa

524

DONEeKTPOMarHUTHbIE BOJIHBI. YCIIOBUSL H3JTy4YEHUS
JJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BekTOpoB E, B U v B 3J€KTpOMarHUTHON BOJIHE B

BaKyyMe

525

CBolicTBa 2JEKTPOMarHUTHBIX BOJIH: OTPa’KEHUE,
MIPEJIOMJIEHUE, MOJISIpU3aLus, T paKIys,
untepdpepeniysa. CKOPOCTh 3IEKTPOMArHUTHBIX

BOJIH

5.2.6

[[Ixana »JeKTpPOMAarHUTHBIX BOJH. [IpumeHnenue

QJICKTPOMArHuTHBIX BOJIH B TCXHUKC U 6I>ITy

5.2.7

HpI/IHI_II/IHBI paanocCBiA3n u TCICBUACHHUA.

Paaunosokarusi. DIE€KTpOMArHUTHOE 3arpsA3HECHHE

OKpY>Karollen cpeibl




5.2.8

Texuuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas [IUAarHOCTHKAa B
TEXHUKE W MEAULUHE, pajap, paguoONpUEMHUK,

TEJIEBU30p, aHTeHHA, TeaedoH, CBY-nieup

53

OIITHUKA

53.1

532

[IpsMonuHetHOE  pacnpoCTpaHEHUE  CBeTa B
OJIHOpPOJHOM cpene. JIyu cBera
Otpaxenue cBeTa. 3aKOHBI OTPaKEHHs CBETa.

[TocTpoenne n300paKeHUH B TIIOCKOM 3epKajie

533

534

HpCHOMJIeHI/IC cBeTa. 3aKOHBI IMPpECJIOMJICHUA CBCTA.
AOCONIOTHBIH ITOKa3aTeIb IpCIIOMJICHHA

[Tonnoe BHyTpeHHee orpaxeHue. [IpenenbHblid yr

MOJTHOTO BHYTPEHHET0 OTPAKEHUS

53.5

53.6

Hucnepcus ceera. CI0XHBIN cocTaB 0eI0ro CBeTa.

Iiser

Cobuparoriye 1 pacceuBaroliie JHH3bI. TOHKas
nuH3a. DOKyCHOE pacCTOSTHUE U ONTHYECKasi CUIIa
TOHKOM JuH3BL [locTpoeHne wu300pakeHuil B
COOMpAlOIINX U paccerBarOIUX JUH3ax. Popmya

TOHKOM JTUH3EL. YBEJINYEHHE, JaBaeMoe JIMH30M

5.3.7

5.3.8

[Ipenensr MIPUMEHUMOCTHU reOMETPUYECKON

OIITUKH

Wntepdepennus ceeta. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOJI0ICHUS MaKCHMYyMOB u
MHHAMYMOB B WHTEp()EPEHIIMOHHOW KapTHHE OT

JBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB

539

Hudpakumst cBera. [QudpakumonHas peméTka.
YcnoBue HaOIIOCHNS TIIaBHBIX MAKCUMYMOB TIpU
MajJeHud  MOHOXPOMATHYECKOTO  CBETa  Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

HOJ'IﬂpI/I3aI_II/I$I CBCTa

5.3.11

Texnuueckue YCTpOMCTBA: OYKH, Jyna,
¢doroanmapar, MIPOECKIIMOHHBIN amnmapar,
MUKPOCKOII, TCIJICCKOII, BOJIOKOHHasA OIITHUKA,

T(pakMOHHas PEIETKa, MOJIIPOUL

5.3.12

[Ipaktuyeckue paboTsl. M3mepenue mnokaszarens




MPEJIOMIIEHUS. Uccnenosanue CBOWCTB
n300pakeHu B inH3aX. Habmoaenue aucnepceun

CBCTa

7.1

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

Fp AHHIbI IIPUMEHHUMOCTHU KJIaCCUYECKOM
MECXaHUKH. HOCTy.TIaTBI TCOpHUU OTHOCHUTCIBHOCTH:
WHBApUAaHTHOCTbL MOAYJIA CKOPOCTH CBE€Ta B

BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DUHIIITEITHA

6.2

6.3

6.4

OTHOCHTENBLHOCTD OIHOBPEMCHHOCTH.
3amMeIeHUEe BPEMEHH U COKpaIlleHUEe JUINHbBI
DHeprus U UMITyJIbC CBOOOAHOM YacTUIIbI

Csi3p  Macchl € DJHEpPrued U HMMILYJIbCOM
CBOOOJHON YacTHUILIbl. DHEPrusi MOKOsI CBOOOIHOM

HaCTUILBI

KBAHTOBA ®U3UKA
3JIEMEHTbhI KBAHTOBOM OIITHUKU

®otonsl. Popmyna Ilnanka cBsI3u 3IHEPrUU
¢dboToHA € ero 4YacToToil. DHEprusi U HMITYJIbC

dhoTtona

OtkpeiTre u ucciegoBanue Gorodddexra. OmbITH

A.T'. CroneroBa. 3akoHbl poToddhdexra

VYpaBHenne DitHmTeitHa a1 dotorddekra.

«Kpacnas rpanuna» ¢potodaddexra

7.1.4

Hasnenue ceera. Onwitel [1.H. JIeGenena

7.1.5

XHUMHUUYECKOE IEHCTBUE CBETA

Texuuueckue YCTpOMCTBA: (b oTORIIEMEHT,

(dboTomaTuuk, coiHeUHas OaTapesi, CBETOINO

7.2

CTPOEHUE ATOMA

7.2.1

Mopaenb aroma Tomcona. OnbiTel Pesepdopaa mo
HCCIEA0BaHUIO CTPOeHUs aroMa. [lnanerapuas

MOJIENIb aTOMa

7.2.2

[Toctynmarer bopa. M3nydyeHne wu morjomeHue
(OTOHOB NpH TeEpexojae aromMa C OJHOTO YPOBHS
sHepruu Ha Apyroil. Buasl cnektpoB. CHektp

YPOBHEN SHEPrUU aTOMa BOJIOPOAA

7.2.3

BosiHoBbIE cBoiCcTBa yactul. BosHbl ne bpoins.




KoprmyckynsipHO-BoHOBOM ayanusM. [udpakius

AJIEKTPOHOB Ha KPUCTAJLIaX

7.2.4

CrioHTaHHOE n BBIHYXICHHOC H3JIYUYCHHUC.

YCTpolCTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHuyeckue yCTpOWCTBA: CIEKTPaJbHBIA aHAIU3

(criekTpockoI), Jia3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6

[IpakTuyeckue paboThI. Habmonenue

JTUHENYaToro crekTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonsl HaOIIOIECHUS 51 pETHCTpALUN

OJICMCHTAPHBIX YaCTHI]

7.3.2

OtkpeiTHe paguoaktuBHOCTU. OnbITHL Pe3epdopaa
[0  ONpEeAeNeHUI0 COCTaBa  PaJUOAKTUBHOTO
m3nyuenusi. CpoiictBa anbda-, Oera-, ramma-
u3nydeHus. BnusHue painoakTHUBHOCTH Ha JKUBbHIE

OpraHu3Mbl

7.3.3

7.3.4

7.3.5

OTkpbiTHE TIpOTOHa U HelTpoHa. HykioHHas
Mozenb siapa ['eitzenOepra — lBanenko. 3apsina
sanpa. MaccoBoe uuncio siapa. M3otomnsl
Anbda-pacnaa. OIEKTPOHHBIM U TMO3UTPOHHBIN
OeTa-pacmnas. lNamma-uznydenue. 3akoH
paAMOaKTUBHOTO pacmaaa

DHeprus CBSA3HM HYKJIOHOB B siApe. SaepHbIe CUITBL.

JHedekT maccsl sapa

7.3.6

SAnepHble peakuuu. JleleHue U CUHTES s1ep

7.3.7

Snepupiit  peaktop. TepMmosimepHbIA  CHHTE3.
[IpoGneMbl U TEPCHEKTUBHI SIEPHON SHEPTEeTUKU.

DKOJIOrM4ecKHe acleKThl JIEPHON SHEPTeTUKH

7.3.8

3HeMeHTapHLIC YaCTHIIbI. OTKpBITI/IC MMO3UTpPOHA.

OyHIaMEHTAIbHBIE B3AUMOACHCTBUS

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETP, Kamepa

Bunbcona, siaepHblii peakTop, aToMHast 6omM6a

7.3.10

HpaKTI/I‘{eCKI/Ie pa6OTBI. HccnegoBanue TPECKOB

4acTHI] (110 TOTOBBIM (oTOrpadusiM)

OJIEMEHTBI ACTPOOU3NKU

8.1

Buna 3Bé3mHoro Heba. Co3Besnus, sipKue 3BE3MBI,




IIJTaHCTBI, X BUAUMOC ABUKCHHUC

8.2

Conneunas cucrema. IlnaHeTsl 3eMHON TpyYIIIBI.
[InaHeTbI-TUraHTbl U MX CIIyTHUKH, KapJUKOBBIC

mwraneTsl. Masbie Tea COIHEYHOW CUCTEMBI

8.3

Comnnne, dotochepa u armochepa. ComHeuHas

AKTUBHOCTH

8.4

Ncrounuk sHeprun ConHua U 3BE37

8.5

8.6

8.7

8.8

8.9

3BE31pI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, paiuyc, TEMIIEpATypa, UX B3aUMOCBS3b
JlnarpamMMa «CHEKTpalbHBIM KJIACC — CBETUMOCTBH).
3BE3 bl IJIaBHOM IIOCJIEI0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» A 3BE3]

TJIaBHOM IOCJIICOOBATCIBbHOCTHU

H#H#Par##HBuyTpennee CTpOCHUE 3BE3.
CoBpeMeHHbIE IPEJICTABIICHUS O IPOUCXOXKICHUU U

spoaronru CoJHIA U 3BE3]. DTanbl )KU3HU 3BE3]

Muneunbiii [lyte — Hama ['amaktuka. CriupanbHas
CTpYKTypa l'ajlakTuKH, pacupenesieHue 3BE31, raza
n nbui. Ilonoxenue u npwxenne ConHoa B
lNanaktuke. [1nockas u chpepuyeckas HoJCUCTEMBI

"anakTnkn

Tunbl ranaktuk. PaguoranakTMKM W KBas3apbl.

YépHbie ABIPHI B SIpax ralakKTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xab06mna. Pa3beranue ranaktuk. Bo3pact u paauyc
Bcenennoni, reopust bonsiioro B3psiBa. Monens

«ropsiuer Beenennon». PenukroBoe n3inyueHue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
Meraranakruka. Hepeménneie poOIeMbI

aCTPOHOMHHU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» dmsuka, 10 krace/ Msxumes I'.4., Byxosues b.b., Corckuit H.H.; mox penakumeit [TapdentreBoit H.A.
AxrmmmonepHoe obmiectBo «M3aatenberBo «IIpocBemenney
» ®usuka, 11 xrace/ Msxumes I'.J1., bByxosues b.b., Hapyrun B.M.; nox penakuueit [TlapdentreBoit H.A.

AKI_II/IOHepHOC O6H_ICCTBO ((I/I3,Z[8,TCJ'IBCTBO <<HpOCBeH_[eHI/Ie»

METOAUYECKHUE MATEPHUAJIbI IJISA YYUTEJIA

Meroaunueckuii kelic. Pemenue 3amay no teme «BnaxHoctby. @usuka. 10-11 xmacc (2024 1.
Metoanyeckwuii kelic. Berancinenne ko uIeHTa moie3Horo JeMCcTBUS IUKINIECKOTO MPolecca.
®usuka. 10-11 xmaccer (2024 1.)

Mertonuueckue pekomeHaannu. CuctemMa OLEHKHU JOCTHXKEHUH TUIaHUPYEMBIX IPEIMETHBIX PE3yJIbTaTOB

ocBoeHus yuebHoro npeamera «Pusuka». 10-11 kmacest (2024 r.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

OI'MC "MOS HIKOJIA" ( https://myschool.edu.ru/ )
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