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INOACHUTEJIBHASA 3AIIMCKA

[lporpamma 1o (u3MKEe Ha YpPOBHE CpemHEro oOmero oOpa3oBaHMs pa3paboTaHa HAa OCHOBE
MOJIOKEHU M TpeOOBaHMII K pe3yjibTaTaM OCBOCHHMS OCHOBHOI 00pa30BaTeNbHOW IPOTPaMMBl,
npeacraBieHHbx B DI'OC COOQO, a takxke ¢ yuérom (henepaibHOM pabodel mporpaMMbl BOCITUTAHUS H
Konuermmu npenonaBanus yueOHoro npeameTa «Pusmka» B 00pazoBaTelbHbIX opranuzaiusax Poccuiickoit
Deneparyu, pea3yrIIX OCHOBHBIE 00pa30BaTeIbHbIE POrPaMMBIL.

[Iporpamma o ¢usuke omnpeaenser o0si3aTeIbHOE MPEIMETHOE COJCp)KAHUE, YCTaHABIMBAET
PEKOMEHIyeMYIO0 TOCJIEeI0BAaTEIbHOCT M3YYEHHUS TEM M paslielioB Y4eOHOro mpeaMera ¢ y4€ToMm
MEXIPEIMETHBIX U BHYTPHIIPEMETHBIX CBSI3€H, JJOTMKU Y4eOHOTO Mpolecca, BO3pacTHBIX 0COOCHHOCTEH
oOyyvaromuxcs. [IporpamMma no gusuke 1aét npeacTaBiIeHUE O LENAX, COACPKaHUH, OOIIEH CTpaTeruu
00y4eHHs, BOCIIUTAHHS U Pa3BUTH OOYYaIOUIMXCS CpeICTBaMU ydeOHOro mpeamera «DPusmka» Ha
yri1yO0JI€HHOM YpOBHE.

Wzydyenne Kkypca (U3MKH yrIyOJNEHHOTO YpOBHS TO3BOJSIET peald30BaTh  3aadd
npodeccnoHaNbHOM OpUEHTAIlMK, HANpaBlIeHO Ha CO3JaHHE YCIOBHM Ui MPOSBICHHUS CBOHX
MHTEJUICKTYaJIbHBIX M TBOPYECKHX CITOCOOHOCTEH Ka)IbIM OO0YYaIOUIMMCS, KOTOPBbIE HEOOXOAUMBI JIJIs
MIPOIOJDKEHUST 00Pa30BaHMS B OPraHU3AIMSIX TPOPECCHOHATEHOTO 00pa30BaHMUs IO PA3IMIHBIM (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEI[UAIbHOCTSIM.

B mporpamme no ¢usnKe onpeaensroTes IaHupyeMble pe3yabTaThl OCBOCHHUS Kypca (pru3nku Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHUs: JMYHOCTHBIE, METAlIPEIMETHbIC, IPEeAMETHBIC (Ha YTIyOoIEHHOM
ypoBHe). HayuHo-meTomonmornyeckoir OCHOBOM nsi pa3paboTKu TpeOOBaHUM K JIMYHOCTHBIM,
METanpeAMETHBIM U MPEIMETHBIM pe3ylibTaTaM 00ydaroluXcs, OCBOUBIIUX IIPOrpaMmy 1o (Gpu3uKe Ha
YPOBHE CpeHero o01ero o0pa3oBaHus Ha YriIyOJIEHHOM YPOBHE, SBISCTCS CHCTEMHO-AEATEIbHOCTHBIH
MOJIXO/I.

[Tporpamma 1o (pu3MKe BKIIIOYAET:

IUIAHUPYEMbIe pe3yibTaThl OCBOCHMS Kypca (HU3UMKHU Ha YrIIyOJEHHOM YpOBHE, B TOM YHUCIIE
IpeMEeTHBIE Pe3yIbTaThI 10 FOAaM 00y4eHUs;

coJiepykaHre yaeOHOTro npeamMeTa «DPu3rKay Mo rojjaMm o0yJdeHusl.

[Tporpamma no gu3uke UMeeT MPUMEPHBIN XapakTep U MOXET ObITh UCIOJIb30BaHA YUUTEISIMU
(bU3UKHU JI7151 COCTABIIEHUS CBOMX pa0OUUX MPOTPaAMM.

[TporpammMa 1o (u3KKe HEe CKOBBIBA€T TBOPYECKYIO MHHULUATHBY yUUTeNEH M MpeaoCTaBiIseT
BO3MOKHOCTH JUISl peasu3allii pa3IMYHbIX METOJMUYECKUX IMOJIXOJO0B K IMpPErnojaBaHUI0 (U3UKU Ha
yIIIyOJIEHHOM YPOBHE IPU YCIIOBUM COXPaHEHUsI 00s3aTeNbHOM YacTu COJepKaHus Kypca.

®du3rKa Kak Hayka 0 Hanbosiee 00X 3aKOHAX MPHUPO/Ibl, BBICTYIIAsl B KAUECTBE y4eOHOI O MpeaMeTa
B IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHHI 00 okpyxkaromiemM mupe. IIIkonbHbIN Kypc
(bU3MKHN — CHCTEMOOOPA3 YOI JJIs1 €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEMETOB, IOCKOIbKY (PHU3HYECKHE
3aKOHBI JISKAaT B OCHOBE MPOLIECCOB U SIBJICHUM, H3y4aeMbIX XUMUEH, Ononorueit, puznueckoii reorpadueit
U acTpoHoMueil. Mcronb3oBaHe 1 aKTUBHOE MTPUMEHEHUE (PU3NUECKUX 3HAHUH OMpeeIniIo XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCa,
MOJTY4EHHsI HOBBIX MaTepHalioB € 3aJaHHbIMU cBOMcTBaMU. M3ydyeHue (U3MKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa oOydvaromerocsi, B (popMHUpOBaHHE yMEHHIl
MPUMEHSTH HAy4HBIN METO]] IO3HAHUSI ITPY BBIMOJTHEHUH UMH YYE€OHBIX UCCIIEIOBAHUI.

B ocHOBY Kypca (M3MKH Ha YpOBHE CpEIHEro o0Iero oopa3zoBaHus MOJIOXKEH PAI UAEH, KOTOpbIE
MO>KHO PaccMaTpUBaTh KaK IPUHIUIIBEI €70 IOCTPOEHUS.

Hoea wyenocmuocmu. B COOTBETCTBUM C HEH KypC SBJSIETCS JIOTMYECKH 3aBEPLIEHHBIM, OH
COJZIEP’KUT MaTepHal U3 BCEX Pa3ieNioB (PU3HKH, BKIIIOYAET KaK BOIPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOM



busuKy.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca (U3UKH OOBEAWHEH BOKPYT
¢dmnaeckux Teopuil. Bemymm B Kypce sBisieTcss JOpMUPOBAHUE MIPEICTABICHUIN O CTPYKTYPHBIX YPOBHSIX
MaTEpUH, BELLIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peamuzanys npeaonaraeT MCHOAb30BAHME TI'yMaHUTApHOIO
HOTeHIMana GU3MIECKON HayKH, OCMBICIIEHUE CBSI3M Pa3BUTHSI (GU3UKH C Pa3BUTHEM OOLIECTBA, a TAKIKE C
MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU U 3KOJIOTUUECKUMU IPOOIEMaMH.

Hoea npuxnaonou nanpagnennocmu. Kypc ¢Gusuku yrryOnEHHOTO YpOBHS TpeAriojaract
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUIOKEHUN N3YYEHHBIX TEOpUN U
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCst HA YPOBHE OOIIMX MPEACTABICHUN U COBPEMEHHbBIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoen rxonozuzayuu peannsyercsi HOCPEICTBOM BBEICHUS 3JIEMEHTOB COJEP KaHMs, OCBAIIEHHBIX
HKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTHEM TEXHUKHU U TEXHOJIOTHH, a
TaKKe 00Cy>K/1eHus IPOoOJIeM PALMOHATIBHOTO IIPUPOIONOIIB30BAHMS U SKOJIOTUUECKON OE3011aCHOCTH.

OcBoeHue cosiep>kaHust IPorpaMMBbl 10 (PU3HUKE JOIDKHO ObITh HOCTPOEHO HA MPUHILIUIIAX CUCTEMHO-
JeATeNIbHOCTHOrO noaxozAa. s Gpu3nuku peanusanust 3TUX NPUHLIUIIOB 0a3upyeTcs Ha UCIOIb30BAHUM
CaMOCTOSITEJIBHOTO KCIIEPUMEHTa KaK IMOCTOSHHO JIEHCTBYIOIIEro (akropa ydeOHoro mpouecca. s
YIIIyOJIEHHOTO YPOBHSI — 3TO CHUCTEMA CaMOCTOSTEIBHOIO YYEHHUYECKOTO SKCIIEPUMEHTA, BKIHOUYAIOILETO
(bpoHTAIbHBIE YUEHHYECKHE ONBITHI IPH N3yYSHUH HOBOTO MaTepHaia, JabopaTopHbie paboThl U paboThHI
npakThkyma. [Ipu 3ToM BO3MOKHBI J1Ba criocoda peann3aiuy GU3HUecKoro npaktukyma. B nepsom ciydae
IPaKTUKYM npoBoauTcs aubo B koHue 10 u 11 kiaccos, 1100 mociie nepBoro ¥ BTOPOro Nojayroauil B
Ka)XJIOM U3 3THX KJ1accoB. BTopoii ciocod — 310 uHTerpanus paboT NpakTUKyMa B CUCTEMY J1aO0paTOPHbIX
paboT, KOTOpBIE ITPOBOATCA B IpoLiecce U3ydeHus paszena (temsl). [Ipu aTom noa pabotamu npakTUKyma
IIOHUMAETCs CaMOCTOSITENIbHOE HCCIEI0OBaHUE, KOTOPOE MPOBOAMTCSA IO PYKOBOJACTBY CBEPHYTOTO,
00001mEHHOTrO0 BI1a 03 MOMIaroBoi HHCTPYKIIUH.

B nporpamme mno ¢usmke cucreMa YYEHMUECKOTrO HIKCIEPUMEHTa, J1aDOpaTOPHBIX padoT U
MpaKTUKyMa TMPEJCTaBI€HAa €IUHBIM IepeyHeM. BbiOop TeMaTHKW JUIsl 3TUX BHJIOB YYEHHYECKHX
MPaKTUYECKUX pabOT OCYILECTBIISIETCS] yYaCTHUKAMK 00pa30BaTelIbHOIO MpoLiecca UCXOS U3 OCOOEHHOCTEH
MIOYPOYHOTO IUIAHWPOBAHUS U OCHallleHus kabunera ¢usuku. Ilpu sTom obGecrnieunBaercsi OBIaeHUE
00yyaromuMucs yMEHUSIMH POBOJUTH NPSMbIE U KOCBEHHBIE U3MEPEHHUS, UCCIIEA0BAaHNS 3aBUCMOCTEH
(bH13MYECKUX BEJIMUYMH U IIOCTAHOBKY OIBITOB I10 MPOBEPKE MPEI0KEHHBIX THUITOTES.

bonblioe BHUMaHUE YIENAETCs PELICHUI0 PACYETHBIX M KAaueCTBEHHBIX 3anad. [Ipm stom s
pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a7aud C SBHO 33JaHHOM M HESBHO 3a/1aHHON (pU3mvecKoi
MOJIEJbIO, TTO3BOJISIIOIINE ITPUMEHSTh N3Y4YE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszena Kypca,
TaKk ¥ MHTETPUPYs MPUMEHEHNE 3HAaHUW U3 pa3HbIX pa3nenoB. /[ kauecTBEHHbIX 3a7a4 MPUOPUTETOM
SBJISIIOTCS 337]aHUsl HAa OOBsICHEHUE/NpeicKa3aHue MpoTeKaHus (PU3MUECKUX SIBICHHH U MPOLIECCOB B
OKpYy>Kalollel >KW3HM, TpeOyromue BbIOOpa (HU3UYECKOM MoJenu i CUTYyalud IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTeEPA.

B coorBerctBin ¢ TpeboBanmsiMu GI'OC COO k MarepuabHO-TEXHUYECKOMY OOECTICUCHUIO
y4eOHOTO Tporiecca Kype (GU3UKH yrITyOJIEHHOTO YPOBHS Ha YPOBHE CPETHET0 00IIero 00pa3oBaHUs JTOJIKECH
U3ydaTbcs B YCIIOBHUSIX IpeaMeTHoro kabuHera. B kaOunere (u3MKM JOMHKHO OBITH HEOOXOAMMOE
JabopaTopHOe 000PYA0BAHUE IS BBIMOTHEHHS YKa3aHHBIX B IIPOrpamMMe Mo pHU3KKe YIeHUYECKHX OIBITOB,
71ab0paTOpHBIX PadboT M pabOT MPAKTHKYMa, a TAKXKE JEMOHCTPALMOHHOE 000PYI0BaHHUE.

JleMoHcTpanmoHHoe 000py10BaHHE (POPMHUPYETCSI B COOTBETCTBUU C NMPHHIIUIIOM MHUHUMAaJIbHON
JOCTaTOYHOCTU M O0€cIeurBaeT MOCTAHOBKY IMEPEYMCICHHBIX B MpOrpaMMe Mo (hu3MKe KIIOYEeBBIX
JEMOHCTPALMH JUTsl MCCIIEIOBAHMS M3y4aeMbIX SIBJICHUH U IPOLIECCOB, SMITUPHUYECKUX U (DyHIaMEHTAIBHBIX



3aKOHOB, UX TEXHUUYECKHX IPUMEHEHHUH.

JlaGopaTtopHoe 00OpyaOBaHHE JUISI YUCHHMUYECKUX MPAKTHUYECKUX padoT (GopMupyeTcs B BUE
TEMaTUYECKUX KOMIUICKTOB M 00ECIIeYrBaeTCsl B pacuéTe OJTHOTO KOMIUIEKTa Ha JIBYX OOYYarOLIHXCS.
Temarndeckre KOMIUIEKTHI JJAOOpaTOPHOTO 00OPYIOBAHUS JOKHBI OBITH TIOCTPOSHBI HA KOMILICKCHOM
HCIIOJIb30BaHUU aHAJIOTOBBIX U IU(PPOBBIX PUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTENIBHBIX CUCTEM B
BHJIe U POBBIX JaOOpATOPHUH.

OCHOBHBIMH IIEJSIMU U3y4eHUs (PH3UKH B 0011IEM 00Pa30BaHUH SIBIISIFOTCSL:

(opMHpOBaHKE HHTEpECa U CTPEMIICHUSI O0YUAOIIMXCS K HAYYHOMY M3YYEHHUIO IPUPOJIbI, Pa3BUTHE
UX MHTEIJICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEICTABICHUI O HAYYHOM METOZE MO3HAHHS M (POPMHPOBAHUE UCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SBIICHUSM;

(dbopMupoBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOECHUS MaTepUH U
(dhyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dopMupoBaHre YMEHUH OOBSCHATH SIBJICHUS C UCTOJIb30BaHNEM (PU3NYECKUX 3HAHUN M HAyYHbIX
JI0Ka3aTeNbCTB;

(opMHpOBaHKE TIPENICTABICHHUI O PONH (PH3UKH IS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTH;

pa3BUTHE TPEICTABICHUN O BO3MOXKHBIX cdepax Oynaymeld mpohecCHOHATBHON esSTeIbHOCTH,
CBSI3aHHBIX € (PM3UKOM, OATOTOBKA K AaJIbHENIIIEMY OOYyYEHHIO B 3TOM HallpaBJICHHH.

JlocTiwkeHue 3TuX Lesell o0ecreunBaeTcs peleHueM CIelyouX 3a/1a4 B IPOLecce U3yUeHUs
Kypca (PM3MKH Ha YPOBHE CPEeTHEr0 0011ero 00pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAaHUH 00 OOLIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAss MEXaHHUKY, MOJEKYSIPHYIO (HU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI
acTpo(hu3uKH;

(dopMHIpOBaHUE YMEHUI IPHMEHATH TEOPETUUECKHE 3HAHUS [Tl O0BICHEHUST (PH3UIESCKUX SBICHHUN
B TIPHPOJIE ¥ [T TIPUHSITHS IPAKTUYECKUX PEIICHNUH B IOBCEAHEBHON KHU3HM;

OCBOEHHE CIIOCOOOB PEIICHHUS Pa3IMYHbIX 33jay C BHO 3aJJaHHOM (pr3nyeckoil Mosenblo, 3a1ay,
MO/IPa3yMEBAIOIIMX CAMOCTOSATENBHOE CO3/IaHue (PU3NUECKON MOJIENH, a/ICKBAaTHOM YCIIOBUSIM 3a]1aul, B TOM
quce 3a/1a4 MHKEHEPHOI0 XapakTepa,;

NOHUMaHWe (U3NYECKUX OCHOB M TPUHIUIOB JEHCTBHS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHX MPOLIECCOB, X BIMSHUS Ha OKPYKAIOIILYIO CPEeNy;

OBJIQJICHUE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAaHHUA M TPOBEACHUS (PU3MUECKUX
AKCIIEPUMEHTOB, aHAIN3a M WHTEPIIPETAnd MH(POpMALINH, OTPEENICHHs JOCTOBEPHOCTH TOIYUYEHHOTO
pe3yibTara;

CO3/laHWE YCIOBHW JIIS pa3BUTHUS YMEHHH TPOEKTHO-HCCIIEOBATEIECKON, TBOPYECKOM
NesTeNbHOCTH;

pa3BHUTHE HHTEpeca K chepaM MpohecCHOHATIBHOM AESTETbHOCTH, CBA3aHHOM ¢ (PU3UKOIL.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO yriryOn€HHBI YpOBEHb HM3Yy4deHHs Y4eOHOIro
npeamera «®dusnka» Ha YpoBHE CpeAHero obmero oOpa3oBaHUS BbIOMpaeTcss OOydaromIMMUCH,
TUTAHUPYIOIMMU TPOJIOIDKEHHE 00pa30BaHMs 10 CIIEIUATBHOCTAM (PU3HKO-TEXHIUYECKOTO MPOQUIIS.

Ha usydenue ¢usuku (yrinyOnéHHBI ypOBEHb) Ha YpOBHE CpPEAHEro oOLIero oOpa3oBaHUS
orBoautcs 340 yacos: B 10 kimacce — 170 gacos (5 wacos B Hemento), B 11 kimacce — 170 gacos (5 gacos B
HEJIEIIO).

[penmaraemelii B mporpaMMe 1o (pusnke nepeueHpb Ja00paTOPHBIX U MPAKTHUECKUX PaOOT SIBIISETCS
PEKOMEHI0BAaHHBIM, YUHUTENb JeaeT BHIOOP MpOBEAEHUsS J1a00paTOpHBIX pabOT M OMBITOB C Y4ETOM
WH/IMBUYyAJIbHBIX 0COOCHHOCTEH 00yJaromuxcs.



COJAEP/)KAHUE OB YUYEHUA

10 KJIACC

Pa3nen 1. HayuHblii MeTO/1 O3HAHMS IPHPO/BI.
®dusnka — QpyHIaMeHTaIbHas Hayka o npupoje. HaydHslii MeTom MO3HAHUS M METOMbBI
uccaeaoBaHus (U3UIECKUX SBIICHUH.

DKCIepuMEHT ¥ TeOpHs B MpoLiecce MOo3HaHUs Mpuposl. HabmoieHre u 9KCriepuMeHT B
¢dusuke.

Crioco0b1 m3MepeHHs (PU3NYECKUX BEJIWYHMH (aHAIOTOBBIE M LU(POBBIE M3MEPHUTEIbHbIC
pUOOPHI, KOMITBIOTEPHBIE TaTYNKOBBIE CHCTEMBI).

[Torpemrnoctu u3MepeHnit pusnueckux BeIUUuH (a0COTIOTHAS U OTHOCUTEINbHAS).

MogenupoBanue (U3NYECKUX SBICHUA M MPOIECCOB (MarepuanbHas TOYKa, aOCOIIOTHO
TBEPAOE TENIO, HJealbHAasl JKUIKOCTb, MJCANbHBIN Ta3, TOueuHbId 3apsn). ['mmoreza. dusnyeckuit
3aKOH, TPAHUIIbI €ro MPUMEeHUMOCTH. PU3nYecKas TeopHsl.

Ponp u mecto ¢u3uku B (GOPMUPOBAHHWH COBPEMEHHOW HAyyHOW KapTUHBI MHpa, B
MIPAKTUYECKON JAESITETbHOCTH JIIOICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.

W3mepeHue cuiibl TOKa U HAIPSDKEHUS B LIEMU MOCTOSIHHOTO TOKA MPY IOMOIIM aHAJIOTOBBIX U
UG POBBIX H3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1HdpoBoi maboparopueii no ¢usuke. I[lpumepbr m3mMepeHHs (QHU3HUECKUX
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JaTUUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABmxeHne. OTHOCUTENbHOCTh MEXaHHUECKOTO BIKeHus. CucTeMa oTcuéTa.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Paguyc-BekTop MarepualbHOM TOYKHM, €ro IMPOEKLIUH Ha OCH CUCTEMBI KOOpPJIMHAT.
Tpaexropus.

[lepemenienne, CcKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpEHUE
MaTepUaIbHOW TOYKHM, UX MPOEKIUH Ha OCH CHUCTeMbl KoopauHaT. CloXKeHHe IepeMelleHuNd |
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE MPSAMOJUHENHOE JBWKEHUE. 3aBUCHMOCTh KOOpAMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUallbHOW TOYKH OT BPEMEHHU U UX IpaUKH.

CBoOonHoe maneHue. YCcKopeHue cBOOOHOro majaeHus. [IBukeHue Tena, OpPOIIEHHOTO MO
YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPEHHsS MaTepuaibHOW TOYKH OT
BPEMEHH U UX TpapuKu.

KpuBonuneriHoe nBuxeHue. [[BHoKeHME MAaTepHAIbHON TOYKH IO OKPY>KHOCTH. YTJIOBas U
nuHeWHas ckopocTh. llepwony wm yactota oOpamenus. lleHTpocTpemuTenbHOe (HOpPMAaIbHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U IOJHOE YCKOPEHHE MaTepHalbHONU TOUKH.

TexHuuecknue ycTpoHCTBAa M TEXHOJOTMYECKUE IMPOLIECCHI: CIIUIOMETpP, IBH)KEHHUE CHapsJIOB,
LEMHbIE, IecTepEHYAThIC M pEMEHHBIE TIepe1adt, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Monenb cucteMbl OTCUETa, MIUTIOCTPALUS KHHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUSI.

Crioco0b! HccieJOBaHuUS IBUKECHUH.

Nnmroctpanys npeaeabHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBMKEHUH C UCTIOIB30BAHUEM MEXaHU3MOB.



[Tagenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTeH, TPACKTOPUH, CKOPOCTEN JIBUIKEHUSI OJTHOTO U TOTO e TeJia B pa3HbIX
CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padomot, npaKmuKym.

M3yuyenue HepaBHOMEPHOI'O JBUKEHHUS € LIEJIbIO ONPEEICHUS MTHOBEHHOU CKOPOCTH.

N3mepenne yCKopeHus Mpu NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUH.

H3mepenune ycKopeHus CBOOOJHOTO MajeHus (PEKOMEHI0BAaHO MCIOJIb30BaHUE HU(PPOBOIL
naboparopun).

W3ydeHue ABM>KEHHUS Tena, OpOLIEHHOr0 ropu30HTalbHO. [IpoBepka runoTessl o npsiMon
MIPONOPLUMOHAIBHONU 3aBUCUMOCTH MEXY 1aJbHOCTBIO MMOJIETA U HAYaIbHOM CKOPOCTBIO TEa.

N3yuenue ABMKEHUS Tena MO OKPYKHOCTU C IOCTOSHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEpH0/ia 0OpaleHUs] KOHUYECKOr0 MasgTHHUKA OT €ro apaMeTpoB.

Tema 2. lunamuxa.

[lepBbiit 3akoH HetoToHa. MHepuuaibable cucTeMbl OTCU€Ta. [IpMHIIMI OTHOCUTENBHOCTH
lanunes. HeunepuuanbHble CUCTEMBI OTCUETa (OMpeAeTIeHIE, IPUMEDHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproToHA 117151 MaTEpUAIBHON TOYKH.

Tpernii 3akoH Hpl0TOHA 111 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUsA. DKBUBAJIEHTHOCTh T'PABUTALIMOHHON U MUHEPTHOM MacCBhl.

Cuna TshKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOIHOTO TAICHUS OT BBICOTHI HAJ| TOBEPXHOCTHIO
IUTAHETBl U OT Teorpaduyeckoil IMHPOTHL. J[BMKeHHME HEOECHBIX Tel W HMX CIYTHUKOB. 3aKOHBI
Kenunepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec Tena. Bec Tena, 1BHKyIIErocsi ¢ yCKOpEHHEM.

Cuia tpenust. Cyxoe tpenue. Cusa TpeHHUs CKOJIbXEHUS U cujla TpeHus nokos. Koaddunuent
TpeHusa. Cuna CONPOTUBIECHUS NPU JBWKEHUU Tella B JKUIKOCTH WIM Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOTO JIBUYKEHHS.

Hasnenue. I'mapocrarnueckoe aapienue. Cuna Apxumesa.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: MOAMIUIHUKU, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmronenve aBuKeHUs TNl B MHEPITUATBHBIX M HEMHEPIUAIBHBIX CUCTEMAaxX OTCUETa.

[IpyuHIUIT OTHOCHTEIBHOCTH.

Kayenue nByX [UIMHAPOB WM IIAPOB PA3HOW MACChl € OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEUHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOJIEUCTBYIOIIEH MPUIIOKEHHBIX K TETY CUJI C MPOU3BEACHUEM MacChl Tea Ha
€ro YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCYETA.

PaBeHCTBO cuJl, BOSHUKAIOLIMX B PE3YJIbTATE B3aUMOJACHCTBUS TEIL.

N3Mmepenne macc 1o B3auMO/JIEHCTBUIO.

HesecomocTts.

Bec Tena nmpu yCKOpEHHOM MOIBEME U MAJECHUH.

[{eHTpOoOE)KHBIE MEXaHU3MBI.



CpaBHeHuE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHMSL.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padomot, npaKmuKym.

H3mepeHne paBHOICHCTBYIOIIEH CHII IPU JBUKEHUH OpyCKa MO HAKJIOHHOM MJIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3ABHCUMOCTH BPEMEHHU JIBUKEHUS OpYyCKa 10 HAKJIOHHOHW MIIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €TI0 MAaCCHI.

HccenenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE U PE3MHOBOM
oOpasiie, OT ux aedopmaluu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHHYTOU Yepe3 IETKHi OJI0K.

N3mepenne koddduirenTa TpeHus Mo BEJIMYMHE YTI0BOro Kod(dduimmenTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue ABMKEHHUS OpyCKa MO HAKIOHHOM IUIOCKOCTH € IMEPEMEHHBIM KO3 (QUITEHTOM
TpEeHUs.

N3yuyenue nBUKEHUS I'Py3a Ha Baly C TPECHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpHoe Teno. [locTymarenbHoe M BpallateiabHOE JABMXKEHHE TBEPJOTO Tela.
MoMeHT cuiibl OTHOCHUTENbHO oOcu BpamueHus. Ilnedo cunbl. CrnokeHue CuJl, NPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TskecTH Tena.

VYcioBus paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HEYyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHu4eckue yCTpoMCTBA M TEXHOJIOTMYECKHE IPOLECChl: KPOHIITEHH, CTPOUTEIbHBIN KpPaH,
pemeéTyarbie KOHCTPYKIIUU.

Hemoncmpayuu.

VYcnoBus paBHOBECHSI.

Bunsl paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIa, UMEIOLLETO OCh BpaLCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEIA, UMEKOLIETO TUIOMAAb OMOPBI.

Tema 4. 3axonwvl coxpanenus 6 mexanuxe.

HMmnynsc MaTepualbHOM TOYKHM, CUCTEMBI MAaT€pUANIBHBIX ToueK. LIeHTp Macc cucTeMbl
MaTepualbHBIX TOUEK. Teopema 0 IBHKEHHUH LIEHTPa Macc.

HMIynibC CUITBI 1 U3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTBHOE IBUKEHUE.

MoMeHT umITysibca MaTepuanbHOW TOUKH. [IpencraBienue 0 COXpaHEHUM MOMEHTA UMITYJIbCa
B LICHTPAJIbHBIX MOJISX.

Pabora cuiel Ha MajoOM M Ha KOHEYHOM NepemenieHnd. ['padudeckoe npeacraBieHue paboThl
CUJIBL.

MoniHOCTb CHUIIBI.

Kunernyeckas sHeprus matepuaibHoi Touku. Teopema 00 U3MEHEHNN KHHETUUECKOM 3HEepTun
MaTepHATbHON TOYKH.

IloreHumanpHple W HeENOTeHIMaNbHblE CWibl. lloTeHnmanbHas sHeprus. [loreHnmaneHas
SHEprus ympyro neGopMHpoBaHHOW MpyxkuHbL. [loTeHuManbHas 3Heprust Teaa B OJHOPOIHOM
IpaBUTAlIMOHHOM moJie. [loTeHnmanpHas dHEprus Tena B rPaBUTAMOHHOM IOJIE OJHOPOAHOTO IIapa
(BHyTpH M BHe 1mapa). Bropast kocMuyeckast CKopocTb. TpeTbsi KOcMUUYECKasE CKOPOCTb.

CBs3b pabOThl HEMOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW HHEPrMH CHCTEMBI Tell.



3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUN.

VYpyrue u Heynpyrvue CTOJIKHOBEHUSI.

VYpaBHeHnue bepHymum i uaeanbHON KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUs
MEXaHUYECKON IHEPTUN.

TexHu4yeckue yCTpoNCTBAa U TEXHOJIOTMYECKUE MPOLIECCHI: ABUKEHUE PaKeT, BOJOMET, KOMED,
MPYXUHHBINA MUCTOJET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

W3mepeHrie MOIITHOCTH CHJIBI.

H3MeHeHune sHepruu Telia Ipyu COBEPLICHUH PaOOTHI.

B3auMHble npeBpanieHuss KUHETUYECKOW M MOTEHIMAIBHOW HEPrui IpHu JEHCTBUM Ha TEIIO
CHJIBI TSIKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEprUuM MpU CBOOOTHOM MaJICHHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npaKmuKym.

N3mepenne uMmnysbca Tenna 1o TOpMO3HOMY Iy TH.

V3mepeHune CHUITBI TATH, CKOPOCTH MOJISITH JICKTPOMOOWIISI I MOIITHOCTH CHJIBI TSTH.

CpaBHEeHME U3MEHEHHS UIMITYJIbCA TEJa C UMITYJIECOM CHIIBI.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHrie KWHETUYECKON YHEPTUH Tela 0 TOPMO3HOMY ITYTH.

CpaBHeHuE U3MEHEHUS MOTEHI[HAIBHON SHEPTUU MPYKUHBI C paOOTOM CHUIIBI TPEHHUS.

Omnpenenenne padOThI CHIIBI TPEHUS TIPH IBIKEHUH Tella 10 HAKJIOHHOM TUIOCKOCTH.

Paznen 3. MoJieky/isipHast Gu3nka ¥ TepMOIHMHAMHKA.

Tema 1. Ocrogvl MONEKyAAPHO-KUHEMUYECKOT meopuu.

OcHOBHbIE TIOJIOKEHUSI  MoJeKyispHo-kuHeTnueckoil teopun (MKT), ux omnbiTHOE
ob6ocuoBanue. uddysus. bpoyHoBckoe aBMkeHHEe. XapakTep ABUKEHUS U B3aUMOJCUCTBUS YaCTHI]
BellecTBa. Mojienu CTpoeHus ra30B, KUJIKOCTEH U TBEPIBIX Tel U 00BICHEHHE CBOMCTB BEIIECTBA HA
OCHOBE 2THUX Mojenel. Macca u pasmepbl Monekyn (aromoB). KomuuecTBo BemiectBa. [locTosiHHAs
ABoragpo.

TennoBoe paBHoBecue. Temneparypa u ciocoos! e€ nzmepenus. [llkana remneparyp Lenbcus.

Mogenb uaeanbHOTO Taza B MOJICKYJISIPHO-KMHETHYECKOW TEOPUM: YACTHIIBI Ta3a JIBUKYTCS
XA0THYECKH M HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

["a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Knaneiipona. AGcomroTHas TeMreparypa (mikana
temnepatyp KenbBuna). 3akon J[lampToHa. WM3ompouecchl B UACAIBHOM Ta3e C IMOCTOSHHBIM
KOJM4YeCTBOM BenlecTBa. [ paduueckoe npencraBieHne U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3b MEXAY JABICHUEM U CpeAHEH KMHETHMYECKOW >HEeprued MOCTYNaTeIbHOIO TEMJIOBOTO
JBIDKEHUST MOJIEKYJT HJICAIbHOTO ra3a (OCHOBHOE ypPaBHEHHE MOJICKYJISIPHO-KHHETUYECKOW TEOPHUH
WJIeaTHbHOTO Ta3a).

CBs13b a0COIFOTHOM TeMITepaTypbl TEPMOJIUMHAMHYECKON CHCTEMBI CO CpeaHeld KUHETUYECKOU
SHEPTHUeH MOCTYNaTeIbHOTO TEIUIOBOTO JBMKEHUS €€ YacTHII.

TexHUYECKHE YCTPOUMCTBA U TEXHOJIOTUYECKHE MPOIECCH: TEPMOMETP, OapoMeTp, MOIydYeHHE
HaHOMaTEpHAaJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHSI YaCTHUIL BEILIECTBA.

Mopenb 6pOYHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuchio pealbHOT0 OPOYHOBCKOTO JIBHIKCHHSI.



Juddyzus xuakocTei.

Mognens onbita lTepHa.

[IputspkeHne MoeKyl.

Mojenu KpUCTaUIMYECKUX PEIIETOK.

HabGntonenue u vcciieqoBaHne U30MPOIIECCOB.

Yuenuueckuii sxkcnepumenm, 1adopamopnuie padbomul, nPAKMUKYM.

HccnenoBanue mpoiiecca yCTaHOBIICHUS TETUIOBOTO PABHOBECHS IIPH TEIIJIOOOMEHE MEKITY
ropsiueil 1 X0J0AHON BOAOM.

W3ydyeHrne W30TEPMHUYECKOTO TIporecca (PEKOMEHIIOBAHO  HCIIOJNB30BAHHE  IHQPPOBOIA
nabopaTopun).

N3ydenune n30XopHOro mpouecca.

W3ydenue n300apHOTO mporecca.

IIpoBepka ypaBHEHUS COCTOSAHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mauiubol.

Tepmoaunamuueckast (TZl) cucrema. 3ajaHue BHEUIHUX YCIOBHM A TEPMOJIMHAMUYECKOU
cucteMbl. BHemHue u BHyTpeHHUE mapameTpbl. llapameTpsl TEpMOIMHAMHYECKOW CHUCTEMBI KaK
CpelHHE 3HAUCHUS BEJIMYHH, ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamukud. CamMoONpOU3BOJIbHAA pelakcaluus TEPMOJAMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenb uaeanbHOTo raza B TepMOJUHAMUKE — CUCTEMA YpaBHEHUMN: ypaBHeHUE MeHneneeBa—
Kianeiipona v Belpa)keHue JJ1s1 BHYTPEHHEH SHEPIUuM. Y CIOBHS IPUMEHUMOCTH 3TOM MOJAENIN: HU3Kas
KOHIIEHTpAllKs YaCTHll, BBICOKHE TeMIepaTypbl. BelpaxkeHue st BHyTpEHHEN 3HEPruu 0JHOATOMHOIO
WJIeaJIbHOTO Ta3a.

KBasucrarnueckue 1 HECTATUYECKUE MTPOIIECCHI.

DOnemeHTapHas paboTa B TepMoauHamMuKke. Beraucienue paboTsl 1o rpaduky mnpoiecca Ha pV-
JarpaMme.

Temnonepenada kak cmnocod M3MEHEHUS] BHYTPEHHEH 3HEPTHH TePMOJUHAMHYECKON CHCTEMBI
0e3 coBepiieHus paboTsl. KoHBEKIMS, TEMIONPOBOHOCTD, U3ITyUEHHE.

KonuyectBo TemnoTel. TermnmoémMkocTs Tena. YaenbHas U MOJISIpHas TEIUIOEMKOCTH BEIIECTBA.
YpaBHenue Maiiepa. YaenbHas TemoTa CropaHus TormiMBa. Pacd€r koinuecTBa TEIUIOTHI IpU
terutonepenayve. [lonstre o0 annabaTHOM mporecce.

[TepBoiii 3aKkOH TepMoaWHAMUKHU. BHyTpeHHss sHeprus. KomnuecTBO TEIIOTH U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN YHEPTUH TEPMOJIUHAMUYECKON CHCTEMBI.

BTopoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX IMPOIIECCOB: Yepe3 3aJaHHOE PaBHOBECHOE
COCTOSIHME€ TEPMOJMHAMUYECKON CHCTEMBI TPOXOIUT €IAMHCTBEHHas anauadaTta. AOcComOTHas
TeMIeparypa.

Btopoil 3akoH TepMOAMHAMUKU MJisI HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTYy OT Oonee XonogHoro Ttena K Oomee Harperomy ©O0e3 kommeHcanuu (Knaysmyc).
HeoOpaTuMocTh IpUpOTHBIX TPOIECCOB.

[Ipunuune! aeiictBus Termnossix MamuH. KIT/.

MakcumanbHoe 3Hauenne KITJI. [{uxn KapHo.

DKOJIOTHYECKUE AaCTEeKThl HCIOJIB30BaHMUS TEIUIOBBIX JBUTATENel. TermoBoe 3arps3HeHUE
OKpY>Karollen Cpeibl.

TexHU4YecKne YCTPOWCTBA W TEXHOJOTHYECKHUE IPOILECCHI: XOJOIUIBHUK, KOHIUITMOHED,
IU3eIbHBIA U KapOIOpaTOPHBIN JBUTaTeNd, MapoBas TypOMHA, MONyUYeHHUE CBEPXHU3KUX TEMIEpaTyp,
YTUIIA3AIUsl «TEIUIOBBIX» OTXOJOB C MCIOJb30BAHUEM TEIUIOBOIO HACOCA, YTHIM3ALUs



OMOOPraHMYECKOT0 TOIUIMBA JUISl BRIPAOOTKH «TETUIOBOMY U AIIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py aiuadaTUYeCKOM PacIIupEHUH.

Bo3aymHoe oruuso.

CpaBHEHHE YIEIbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue anunabaTHOTO Mpoiiecca.

KomnproTepHbie MOJI€NN TEIIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, RPAKMUKYM.

N3Mmepenne yaenbHON TeMmI0EMKOCTH.

Hccnenoanue mponecca OCTbIBAHUS BEILIECTBA.

HccnenoBanue annadbaTHOTO Mpoiiecca.

N3ydeHne B3aUMOCBSI3M HSHEPTUM  MEXKMOJICKYISIPHOTO B3aUMOJICUCTBUS M TeMIEpaTypbl
KHIICHHS KHIKOCTEH.

Tema 3. Azpecammusie cocmoanusn eeuecmea. Pazoesvie nepexoowl.

[TapooOpa3oBanue u  KoHAeHcanusa. McmapeHue ©  KulleHHWe. YJAelbHas  TEIioTa
mapooOpa3oBaHus.

HacpllienHbsle 1 HeHachIIeHHbIE Taphl. KayecTBeHHAss 3aBUCMMOCTD IIJIOTHOCTH U JaBJICHUS
HACBHIIIEHHOTO TMapa OT TEeMIepaTyphl, WX HE3aBUCUMOCTh OT O0BbEMA HACBIIIEHHOTO Tapa.
3aBHUCHMOCTD TEMIIEPATypPhl KUTICHUSI OT JABJICHUS B KUIKOCTH.

BnaxxnocTs Bo3nyxa. AGCONMIOTHAS U OTHOCUTENbHAS BIaKHOCTb.

Teépmoe Tenmo. Kpucrammudeckue u amopdHble Tela. AHU3OTPONHS CBOWCTB KPUCTAILIOB.
[1naBnenue u Kpucranuzanus. Y aeabHas Teriora miaineHus. Cyonumanus.

Hedopmaruu tBEpIoro Tena. Pactsxenue u cxarue. Cnpur. Moayns FOwnra. [penen ynpyrux
nedopmariuii.

TemnoBoe pacmMpeHUe KHUAKOCTEH W TBEPABIX Tel, 00bEMHOE W JHHEHHOE paclIupeHue.
AHTapMOHU3M TEILIOBBIX KOJIEOAHUI YacTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO pacliupeHus Teln (Ha
KaueCTBEHHOM YPOBHE).

[Tpeobpa3zoBanue 3HEPrUM B (Pa30BBIX Mepexoax.

YpaBHeHHE TEIIOBOTO OalaHca.

[ToBepxHocTHOE HaTshKeHUE. KoaduimenT noBepXxHOCTHOTO HaTsHKeHUs. Kanmspabie
siBJIeHUsI. [{aBieHue 1o UICKpUBJIEHHOM ITOBEPXHOCTHIO xKuakocTh. dopmyna Jlamaca.

TexHu4ecKkne yCTpONUCTBA U TEXHOJIOTMUECKHE MPOLECCHI: KUJIKUE KPUCTAIIbI, COBPEMEHHbIE
MaTrepHuabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolCTBa HACBIIIEHHBIX MMAPOB.

Kunenne. Kunenue npu noHWKEHHOM J1aBIEHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI C MBIBHBIMU IJIEHKAMH.

CMauunBaHue.

Kanunnsipusie siBneHusl.

Mopaeny HeHEIOTOHOBCKOM JKHIKOCTH.

CrocoObI U3MEPEHUS BIAKHOCTH.

Uccnenoanue HarpeBaHus U MUIABJIEHUS KPUCTAJUIMYECKOTO BEMIECTBA.

Bunasr nedopmaruii.



Habmronenue manbix aedopmarmii.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padomot, npakmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHOU TEIIOTHI IJIaBICHUS JIbAA.

N3yueHnue CBOMCTB HACBIILIEHHBIX TAPOB.

H3mepeHne abCoMOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKAa MacChl TapOB B TIOMELICHHH.

W3mepenne kodduienTa noBepXHOCTHOTO HATSKEHHUSI.

N3mepenune moayinst FOnra.

HccnenoBanue 3aBUCUMOCTU JieOpMAIUU PE3MHOBOTO 00pa3lia OT MPUIOKEHHOW K HeMy
CHUJIBL.

Pa3nen 4. DnekTpoguHAMHKA.

Tema 1. Dnekmpuueckoe noe.

OnexTpuzauus Tel U €€ NposBICHUS. OJEKTpUYecKuil 3apsia. J[Ba BHJA 3JIEKTPUUYECKHUX
3apsnoB. [IpoBOJHUKH, AMAIEKTPUKU U TOJYNPOBOJHUKU. DJIEMEHTAPHBIM 3JIEKTPUUECKUU 3aps.
3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsasl. 3akon Kymona.

Onekrpuueckoe noie. Ero neiicTBue Ha 3JIeKTpUYECKUE 3apsi/bl.

HanpsoxéaHocTh  anmekTpudeckoro mons.  [IpoOHbid  3apsn.  JIuHUM  HanpsHKEHHOCTH
3NEKTPUYECKOTO 10J11. OJHOPOIHOE SIEKTPUUYECKOE TOJIE.

[loTeHMaTbHOCTh 3JIEKTPOCTATUYECKOTO Ioisl. Pa3HOCTP MOTEHUMANOB M HANpsHKEHHE.
[loTenumanpHass Heprust 3apsia B SJIEKTPOCTATHUYECKOM IMoje. [loTeHnuan 31eKTpocTaTuyecKoro
nosig. CBsi3p HANPsHKEHHOCTU TOJS M Pa3HOCTH MOTEHILUAJTIOB JUISl AJEKTPOCTATUYECKOTO MO (Kak
OJIHOPOJ/IHOTO, TAK U HEOJTHOPOHOTIO).

[IpuHUuMI Cyneprno3uimy 31EKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apspkeHHOM cdeprl. [lone paBHOMEpPHO
3apsOKEHHOTO 1Mo 00bEMY miapa. [losie paBHOMEpHO 3apsiKEHHON OCCKOHEYHOW IUIOCKOCTH. KapTuHbI
JIMHUI HANPsSKEHHOCTH 3TUX MOJIEW U SKBUIMOTEHIMAJIBbHBIX TOBEPXHOCTEM.

IIpOBOTHUKY B 3JIEKTPOCTATUYECKOM T10JIE. Y CIIOBHE PABHOBECHS 3apPsI/IOB.

JIMDIIEKTPUKN B DJIEKTPOCTaTUYECKOM MToJIe. J{ManeKTpuyecKkas IpOHUIIaeMOCTh BEIIECTBA.

Konzaencarop. D1eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOpa.

[TapamienpHOE coelMHEHNE KOHAEHCATOPOB. [locnenoBarenpHOE COEIMHEHNE KOHIAEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

JIBrKeHME 3apsKEHHON YaCTUIBI B OTHOPOJIHOM 3JIEKTPUUECKOM I10JIE.

TexHudyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AJIEKTPOCKOMN, JJIEKTPOMETP,
ANIEKTPOCTaTUYECKash  3aIlMTa, 3a3eMJICHHE  AJIEKTpONpuOOpOB, KOHIEHCATOPHI,  T'€HEpaTrop
Ban ne I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3apsSKEHHBIX IIAPHUKOB.

DNEKTPUYECKOE M0JIE ABYX 3apsKEHHBIX TUIACTHH.

Monuensb snexkTpoctarudeckoro renepatopa (Ban ne ['paada).

IIpoBOTHHUKY B IEKTPUYECKOM IOJIE.

DJIEKTpOCTaTUYECKAs 3aIUTA.

YCTpoKCTBO U IEWCTBHE KOHAEHCATOPA IOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IJIOLIAAM IUIACTHH, PACCTOSHHUS
MEXy HUMH U AUDJIEKTPUUECKOM POHUIIAEMOCTH.



DHeprusi JEKTPUUECKOT0 MO 3apsHKEHHOT0 KOHJIEHCATOPA.

3apsiika v pas3psijika KOHAeHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomuol, nPAKMUKYM.

OrieHKa cHJ1 B3aUMOJICUCTBUS 3aPSKEHHBIX TEJI.

Habmroienue npeBpallieHus SHEPruu 3apsHDKEHHOTO KOHACHCATOpa B DHEPIHIO M3ITYYCHHUS
CBETOAMO/1A.

N3ydeHne npoTeKaHus TOKa B LENH, COAEpIKalLEl KOHIEHCATOopP.

Pacnpenenenue pa3HOCTH MOTEHIMATIOB (HAMPSHKEHHUS) TPHU MOCIEAOBATEILHOM COCIUHEHUH
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmosanHblil 21eKMpuiecKuil mok.

Cwuita Toka. ITocTOSIHHBIN TOK.

VYcnoBus cyliecTBOBaHUs MOCTOSHHOIO 3JIEKTPUYECKOTo Toka. Mctounnku Toka. Hanpspkenue
UuldJICE.

3akoH OMa /17151 yyacTKa LelH.

DNEKTPUUECKOe CONPOTUBIEHHUE. 3aBUCUMOCTh COIIPOTUBIIEHHS] OJHOPOJHOIO IIPOBOAHHUKA OT
€ro JJIMHBI U IO ONEPEYHOro CeYeHUsl. Y JeNIbHOE COIPOTUBIIEHUE BELIECTBA.

[locnenoBarenpHOE, MapajlieJbHOE, CMEUIAHHOE COEAMHEHUWE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX ekTpuueckux neneil. [Ipasuna Kupxroda.

Pabora snextpudeckoro Toka. 3akon [xoyns—JIenna.

MOIIHOCTB 3MEKTPUYECKOT0 TOKa. TeroBas MOIHOCTb, BbIAENIAIeMas Ha pE3UCTOpE.

OJIC u BHyTpEeHHEE CONMPOTHUBIICHHE MCTOYHHMKA TOKa. 3aKoH Oma ISl MOJHOM (3aMKHYTOM)
3NEKTPUYECKOH 1enu. MouHOCTh UICTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

KoHzeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecKkne yCTpOMCTBA U TEXHOJIOTHYECKHE IMPOIIECCH: aMIIEPMETpP, BOJIBTMETP, PEOCTar,
CUYETUHMK DIIEKTPUUECKOU YHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa U HAMIPSIKEHUSI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT HANIPsDKEHUS JUJISl pE3UCTOpPa, JaMIlbl HaKaJIuBaHUs
U CBETOJIMO/IA.

3aBUCUMOCTh  COMPOTHUBJIEHUS IUIUHAPUUECKUX TMPOBOJHUKOB OT JUIMHBI, TUIOIIAIA
MONIEPEYHOr0 CEUYEHHUs U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIIEHHUS MTPU MOCTOSSHHOM HapsHKEHHH.

[Tpsimoe usmepenne 3JIC. KopoTkoe 3aMblkaHHE TajlbBAHWYECKOTO AJIEMEHTA M OIIEHKA
BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6b! coeTuHeHNs: UICTOUHUKOB Toka, D/IC OaTapeil.

HccnenoBanue pa3HOCTH MOTEHLUUAIOB MEXKAY MOJIOCAMH MCTOYHHUKA TOKA OT CUJIbI TOKa B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

HccnenoBanue cMEIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTHUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS 1J1s JJaMITbl HAKaIUBAHUSA.

VYBenuueHue mpeaena u3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenne J[C 1 BHyTPEHHETO CONPOTUBIICHUS] HICTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctu J/IC raapbBaHMYECKOrO 3J€MEHTa OT BPEMEHHU MPU KOPOTKOM
3aMbIKaHUU.



HccnenoBanue pa3HOCTH MOTEHLMAJIOB MEXAY IMOJIOCAMH MCTOYHMKA TOKA OT CHJIBI TOKa B
LETH.

HccnenoBanye 3aBUCUMOCTH IOJIE3HOW MOIIHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunvix cpedax.

DneKTpuyeckas MpOBOAMMOCTD PA3JIMYHBIX BEILECTB. DJIEKTPOHHAS MPOBOAMMOCTDH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTpUUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAss M IMPUMECHAs MPOBOAMMOCTb IOJIYNIPOBOAHUKOB. CBOMCTBa
p—n-nepexona. [lomynpoBoAHNKOBBIE TPUOOPHI.

ONEKTPUYECKUH TOK B DJJIEKTPOJIMTAX. OJIEKTPOIUTHYECKAs JUCCOLMAUUsA. OJIEKTPOJIN3.
3axonbl Dapazest ISl 31EKTPOIH3a.

OnexTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOSITENBbHBIN pa3psia. Paznuunble
THIIBI CAMOCTOATENIBHOIO paspsaaa. Monnus. [1nazma.

TexHUuecKkue yCcTpocTBa U MPAKTUUYECKOE IPUMEHEHHE: Ta30pa3psAHbIE JaMIIbl, JIEKTPOHHO-
aydyeBas TpyOKa, IOJYNPOBOJHUKOBBIE MPHOOPBI: JHOJ, TPAaH3UCTOP, (OTOAMOJ, CBETOAUOL,
rajibBaHuKa, papuHUPOBAHUE MEH, BBIIIJIAaBKA AJIFOMUHMUS, IEKTPOHHASI MUKPOCKOIIMSL.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBJICHHS] METAIJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

3axoHsbl 2nexTponunsa dapanes.

HckpoBoi paspsia ¥ IPOBOJAUMOCTB BO3/1yXa.

CpaBHeHUE NPOBOJAUMOCTH METAJJIOB U ITOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoi, npaKmuKym.

Hab6mronenue anexrpomnusa.

N3mepenue 3apsaa 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHHS TEPMOPE3UCTOPA OT TEMIIEPATYPHL.

CHsATHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKN AUOAA.

Du3nYecKuil NPaKTHKYM.

CriocoObl M3MepeHHst (PU3MUECKUX BEIMYUH C HCIOJIb30BAHMEM AHAJIOTOBBIX M LHM(POBBIX
M3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCHUTENIbHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BenuuuH. OleHKa rpaHuIl OrPeIIHOCTEH.

[TpoBeneHue KOCBEHHBIX W3MEPEHUH, HCCIEOBAaHUN 3aBHUCUMOCTEH (U3NYECKUX BEIWYMH,
MIPOBEpKa IMPEAJIOKEHHBIX TUnore3 (BbIOOp M3 padoOT, OMHCAHHBIX B TEMAaTMUYECKUX pas3fesiax
«YYeHHUECKHUI IKCIIEPUMEHT, JJaOOpaTOpHbIE padOThI, TPAKTUKYM)).

MexnpeameTHbie CBA3H.

N3zyuenne kypca ¢usuku yriyOnénnoro ypoBHs B 10 kiacce ocymiecTBisiercs ¢ yu€ToM
COJIep KaTeNIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Treorpapuu u
TEXHOJIOTUH.

MesicnpeOmemuvie  nOHAMUA,  CE6A3AHHBIE C  U3YYEHUEM  MEMO008  HAYYHO20
no3HanuA: SBJICHUE, HAYYHbIN (akT, runoresa, Gpusnueckas BeIUUYMHA, 3aKOH, TEOpUsl, HAOJ0IeHHe,
SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJENb, HW3MEpPEHHUE, MOTPELUIHOCTH H3MEPEHUN, H3MEpPUTENbHbIE
npubopsl, UdpoBas 1adbopaTopus.

Mamemamuka: peuieHue cucTeMbl ypaBHeHHH. JIuneitHas QyHkius, napaboia, runepOona,
ux rpa¢pukd M cBoiictBa. TpuroHomerpuueckue (yHKIHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHI'EHC,
OCHOBHO€ TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTOPHI M MX MPOEKIMHM HA OCU KOOPAMHAT, CIOKEHUE



BEKTOPOB.

Buonozua: mexanuyeckoe IBM)KEHUE B KUBOW mpupone, auddysus, ocMoc, TemiooOMeH
KHUBBIX OPraHU3MOB, TEIIOBOE 3arpsS3HEHUE OKPYXKAIOIIeH Cpelbl, yTUIH3alus OHOOPTraHUYECKOTrO
TOIJIMBA AJIs1 BLIpa6OTKI/I «TEIJIOBOMY U QJICKTPOSHCPIUH, MOBEPXHOCTHOC HATAKCHUC U KAITUIIJIAPHBIC
SBJICHUSI B IPUPOJIE, JIEKTPUUYECKHE SBJICHUS B )KUBOM MIPUPOJIE.

Xumua: DUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAsl Macca, MOJIydeHHEe HaHOMAaTepUasloB, TEIUIOBbIE CBOWMCTBA TBEPABIX TeJ, >KUIKOCTEH U
ra3oB, JKUIKUE KPUCTAJUIbI, 3JIEKTPUUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJIUTUYECKAs JAUCCOLUALIMS,
rajJbBaHMKa, HIEKTPOHHASI MUKPOCKOTIHSL.

TI'eozpaghusa: BnaxxHOCTh BO3/lyXa, BETPhl, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE ABIKEHUH C HCHOJIH30BAHMEM MEXAHHU3MOB, YUYET CyXOro H
KHUJKOTO TPEHUS] B TEXHUKE, CTATUUYECKHE KOHCTPYKLUMU (KPOHIUTEHH, pemérdarble KOHCTPYKLUH),
HCII0JIb30BaHNE 3aKOHOB COXPAHEHUS MEXAHUKHU B TEXHUKE (TUPOCKOI, BOJOMET U APYrue), IBUraTellb
BHYTPEHHEr0 CrOpaHus, IapoBas TypOWHA, OBITOBOH XOJOAMIBHHUK, KOHJUIIMOHEP, TEXHOJOI'HH
MIOJy4eHHUs COBPEMEHHBIX MaTepuanoB, B TOM 4YHCIE HAHOMATE€pPUaJOB, W HAHOTEXHOJIOTHH,
JIEKTPOCTaTUYECKas  3alluTa,  3a3€MJIGHHME  JIEKTPOIpPUOOpPOB,  ra3opaspsiAHble  JIAMIIBI,
MOJIYIIPOBOJIHUKOBBIE PUOOPBI, FaJIbBaHHKA.

11 KJIACC

Pa3nen 4. DnekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoaeicTBie MOCTOSHHBIX MarHUTOB U NIPOBOAHUKOB ¢ TOKOM. MaruutHoe noisie. Bexrop
MAarHuTHOM MHAYKIMH. [IpuHIUII CylIeprio3uiMM MarHUTHBIX 1oJel. JIMHUM MarHUTHOW MHYKIUU.

MaruuTtHoe 1oJie MPOBOAHUKA ¢ TOKOM (IIPSIMOIO MPOBOJIHUKA, KAaTYIIKH U KPYTOBOI'O BUTKA).
OmnsIT Opcrena.

Cwita AMmriepa, e€ HarpaBiieHUE U MOIYJTb.

Cuna JlopeHua, e€ HampaBiaeHHE U MOAYNb. /[BHKEHHE 3apsDKEHHOM YacTHUIBI B OJHOPOJHOM
MarHuTHoM nosne. Pabora cuiel Jlopenna.

MarnutHoe nosie B Bemectse. PeppoMarHeTUKH, apa- U JUaMarHeTUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJOIMUYECKHE TIPOLECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuToB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOJABHUraTesnb SIKoOM, YCKOpHUTEIN
AJIEMEHTAPHbBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHMIA MHIYKIIMM MarHUTHOTO T0JIS TIOJIOCOBOTO U TOJKOBOOOPA3HOIO MOCTOSHHBIX
Mar"uToB.

KapTuHa n1MHUN MarHUTHOM MHAYKLIMU MOJS JJIMHHOTO MPSMOTO MPOBOAHHMKA M 3aMKHYTOTO
KOJIBIIEBOTO ITPOBOJHHKA, KaTYIIKU C TOKOM.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHIia Ha HOHBI AEKTPOJIUTA.

Habmroienue nBU»KeHUs MmydKa 3J€KTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMNI AEHCTBUS 3IEKTPOU3MEPUTEIBHOTO MPUOOPa MATHUTORIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBaHre MarHUTHOTO TOJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOUCTB (peppOMarHeTHKOB.



WccnenoBanue necTBUS MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cuinsl Amnepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

Ornpenenenre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbl AMIiepa.

Tema 5. InekmpomazHumnan uHOYKUu.

SIBiieHne HaeKTpOMarHUTHOM UHAYKIMU. [loTok Bekropa MarHuTHOM uHAYKIUU. JJIC
WHAYKIMU. 3aKOH 3JeKTpoMarHUTHOM uHAaykuuu Dapanes. Buxpepoe snekTpuyeckoe mnosie. Toku
dyko.

OJ1C uHAYKIMH B IPOBOJAHUKE, ABUKYIIEMCSA B OJHOPOJAHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenua.

NupyktuBHOCTh.  Karymka MHAYKTMBHOCTM B LENM IIOCTOSHHOIO TOKa. JSIBiIeHHE
camounaykiuu. 3J1C caMouHyKIUK.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE IOJIE.

TexHu4eckrue yCTpoiCTBa U TEXHOJIOTHUECKHUE MPOIECChl: MHAYKIIMOHHAS TI€4b, COJICHOM/I,
3alUTA OT JIEKTPU3ALUH TEI NIPU ABUKEHUU B MArHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue sBiieHus 31eKTPOMarHUTHON MHAYKLIUH.

UccnenoBanue 3aBucumoctu DJIC UHIAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

[TpaBuio Jlena.

[Tagenune MaruuTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIUY.

Uccnenosanue 3apucumoctd I{C caMOMHAYKINN OT CKOPOCTH U3MEHEHMSI CUJIbI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, npAKMUKym.

WccnenoBanue siBIEHUS 3J€KTPOMArHUTHON WHIYKIIUU.

Ornpezenenre MHAYKIIUA BUXPEBOTO MArHUTHOTO TOJIS.

UccnenoBanue siBJICHUS CAMOUHIYKITUH.

COopka MosieIH 3JIEKTPOMarHUTHOTO TeHEPaTopa.

Pa3nen 5. Kosiebanus u BoJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U JUHAMHYECKOE OINMCAHUE. DHEPreTUYECKOe
omucaHue (3aKOH COXPAaHEHUS MEXAaHWYEeCKOW »JHepruu). BbIBOA JUHAMHUYECKOTO OMHCAHUS
TapMOHHYECKUX KOJIeOaHUI U3 UX IHEPreTUYECKOT0 U KHHEMAaTHYECKOTO OMUCAHMUSI.

Avrutyga u (aza konebanuid. CBs3b aMIUIMTYAbI KoJeOaHWNH HMCXOMHOM BETHMYMHBI C
aMIUTUTY1aMU KojieOaHui €€ CKOPOCTH U YCKOPEHHS.

[lepuon u uactora konebanuid. Ileprog ManbIX CBOOOJHBIX KoJIeOaHMII MaTeMaTHYeCcKOTro
MasTHHKA. [lepro1 cBOOOIHBIX KOJIeOaHUH TTPYKUHHOTO MasSTHHKA.

[Tonstue o 3aryxamomux kojedaHusX. BriHyXIeHHble KoneOanusi. Pesonanc. Pezonanchas
KpuBas. BnusHue 3aTyxanust Ha BUJ pe30HAaHCHOW KpuBOil. ABTOKOIE0aHUS.

TexHU4YecKne YCTPONMCTBA U TEXHOJOTMYECKHME TMPOILIECCHl: METPOHOM, 4Yachl, KayelH,
MY3BIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Koine0aTeIbHOr0 ABUKEHUSL.

Habmronenre He3aBUCHMOCTH TepHOJIa MaJIbIX KOJeOaHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3atyxaronux KojJeOaHW W 3aBUCUMOCTH TEPHOJIa CBOOOJHBIX KOJeOaHUH OT



COIIPOTHBIICHUS.

HccnenoBanne KoiebaHWi Tpy3a Ha MAacCUBHOW TpYXKUHE C LeIbio  (popMupoBaHUS
IIpe/ICTaBICHUI 00 naealbHON MOJENIN IPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU IIPU KOJIEOAHUX Ipy3a Ha NPYKUHE.

VccnenoBaHue BEIHYKCHHBIX KOIeOaHUH.

Hab6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmMuKym.

N3mepenue neproaa cBOOOIHBIX KojaeOaHUH HUTSIHOTO U IPYKUHHOT'O MasiTHUKOB.

N3yueHne 3aKOHOB JBM)KEHUS TeIa B X0J1€ KoJeOaHU Ha yIpyroM moJBece.

W3ydeHne ABMKEHUS HUTSHOTO MasTHHKA.

[TpeoOpa3zoBaHue 3HEPTUU B IPY>)KUHHOM MAsSITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/ABI 3aTYXalOUINX KOJIeOaHUH.

MccnenoBaHue BEIHYKCHHBIX KOJIeOaHUH.

Tema 2. dnekmpomazHumusle Konedoanus.

Konebarenbuplif  koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoJIeOaHHUsS B  HJCAJbHOM
kosieOaTenbHOM KoHType. @opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsiia  KOHJEHcaropa ¢
aMIUIMTYZI0 CUJIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UI€ATBHOM KOJ1e0aTeIbHOM KOHTYPE.

3aryxarllue 3JeKTPOMarHUTHbIE KoJieOaHus. BbIHY X /I€HHbIE 2JIEKTPOMarHuTHbIE KOJeOaHusl.

ITepemeHHbI TOK. MOLTHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUECHUE
CHJIBI TOKA U HAIIPSDKEHUS IIPH pa3InyHol (popMe 3aBUCUMOCTH NEPEMEHHOT0 TOKa OT BPEMEHHU.

CuHyconjaJIbHbIN IepeMEHHBIN TOK. Pe3ucTop, KOHeHCaTOp U KaTyIIKa UHAYKTUBHOCTH B
LIENTA CHHYCOMIAJILHOTO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHNH.

Wneanbuelii Tpanchopmatop. [IponsBoacTso, nepeaada u noTpedIeHue 3JIEKTPUIECKOM
SHEPTrUHu.

OKOJIOTUYECKUE PUCKH IIPU MPOU3BOACTBE IEKTPoIHEpruu. KylbTypa ucnonb30BaHus
AJIEKTPOIHEPTUU B TOBCETHEBHOM JKHU3HH.

TexHHueCKne yCTpONCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: MIEKTPUUECKUI 3BOHOK, T€HEpATOp
IIEPEMEHHOT0 TOKa, IMHUU IEKTponepeay.

Hemoncmpayuu.

CB0OOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHMUS.

3aBHCUMOCTh YaCTOTHI CBOOOAHBIX KOJIEOaHUI OT MHIYKTUBHOCTHU U EMKOCTH KOHTYpa.

OcuuorpaMMsl 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

['eHepaTop HE3aTyXalIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mosenb 27€KTpPOMarHUTHOTO T€HEPATOpa.

BoinykeHHBIE CHHYCOU1aIbHBIE KOJIEOaHMSI.

Pe3ucrop, kaTyika HHAYKTUBHOCTH U KOHAEHCATOP B IIETH MEPEMEHHOT0 TOKA.

Pe3onaHc mpu mocnieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKM WHAYKTUBHOCTH U
KOHJIEHCATOopa.

VYCeTpoiCTBO M MPUHITUTT JEHCTBUS TpaHchopmaTopa.

Mopnens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3yuenue Tpancopmaropa.

HccenenoBanue mepeMEHHOTO TOKA 4epe3 MOCIEN0BAaTENbHO COECIWHEHHBIE KOHJIEHCATOD,
KaTyILIKY ¥ PE3UCTOP.

Habmroienue 31eKTpOMarHuTHOTO pe30HaHca.



HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmpoOMazZHUMmMHble 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBHUS MX paclpocTpaHeHud. llonepeunble 1 npoaoabHbIE BOJIHBI.
Ilepuon, ckOpocTh pacrnpocTpaHEHUs W AJuHA BOJHBL. CBONCTBA MEXAHMYECKMX BOJIH: OTPAXKEHUE,
npenomiieHue, HHTephepeHns u AuQpaKius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYKAIOIIEeH Cpeibl.

ONEKTPOMarHUTHbIE BOJIHBI. YCJIOBMSI M3JIY4EHHMsS DJIEKTPOMATrHUTHBIX BOJIH. B3aumuas
OpHUEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JIEKTPOMarHUTHBIX ~ BOJH:  OTPaXEHHE,  IPEIOMIIEHHME,  MOJspU3aLus,
uHTephepeHys U AudpaKius.

[Ikana 3meKTpoMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUIMIIBI paOCBS3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHUYeCcKue YCTpOICTBAa U MPAKTUYECKOE MPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI, pajaap,
paauonpuéMHUK, TeEBU30D, aHTeHHa, TenedoH, CBY-nieub, yabTpa3ByKoBas AMarHOCTUKA B TEXHHUKE
U MEULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUYHUK 3BYKA.

3aBUCHUMOCTH JUTMHBI BOJHBI OT YaCTOTHI KOJIECOAHU.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue nntepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

AKYCTHUYECKHI1 pe30HaHC.

CaolicTBa yJlbTpa3ByKa U €ro NpuMeHEeHHe.

HaOnroneHnue cBsI3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTY/I0M U 4acTOTOM KoeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMarHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHUE, MOJIApU3aLus,
I paKus, UHTEpPEpeHIus.

OGHapyxeHne HHPPaKPACHOTO U YIBTPA(YHUOIETOBOTO U3TyUEHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3y4eHne napaMeTpoB 3ByKOBOM BOJIHBI.

N3y4eHne pacripocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHeiHOE pacnpocTpaHeHue cBeTa B oAHOpoaHou cpene. Jlyd cBera. ToueuHbiin
HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n300pakeHuil B TIIOCKOM 3epKalie.
Cdepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOoHBI TMPEIOMIICHUSI CBETA. AOCOMIOTHBIN MOKa3aTelb MPETOMIICHHS.
OTHOCHTENbHBIN MTOKa3aTenb npenomiieHus. [IocTOSHCTBO YacTOThI CBETa U COOTHOILIEHUE JUTMH BOJIH
IIPY NIEPEX0IE MOHOXPOMATHUECKOTO CBETA YEPE3 IPAHMILY pa3/ieia ABYX ONTUUYECKUX CPE.

Xon nmyweit B mpusme. Jlucmepcust cBera. CiiokHbl coctaB Oenoro ceera. LIBer.

ITontHOE BHyTpeHHee oTpakeHue. [IpenenbHblid yroi NOJIHOTO BHYTPEHHETO OTPAKEHUS.

Cobuparomue U paccenBaromye JuH3bl. ToHkas nuH3a. DoKycHOE paccTOSIHUE M ONTHYeCKast
CHJia TOHKOW JMH3BL. 3aBHUCUMOCTb (POKYCHOTO PACCTOSIHMSI TOHKOH c¢epudeckoi JHH3BI OT €&
TFE€OMETPUH U OTHOCUTEIILHOTO IOKA3aTeNs MPEIOMIICHHUS.

®opMyna TOHKOW JUH3bI. Y BEJIMYEHNE, JaBAEMOE JIMH30M.



Xox Jy4a, IpOLIEALIEro JIMH3Y I10J IIPOU3BOJIBHBIM YIVIOM K €€ TJIABHOW OINTHUYECKOH OCH.
[TocTpoenue M300paKeHU I TOYKHU u OTpe3Ka MIPSIMOM B COOMparOIINX
U PacCeMBAIOIIUX JMH3aX U UX CUCTEMaX.

Ontuueckue mpudopsl. Pasperraromnias cnocoOHOCTh. [71a3 Kak ONTHYECKas CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTHUKHU.

BonnoBas ontuka. Mnrepdepenuus csera. KorepeHTHble UCTOYHUKHU. YCIOBUS HAOIIOACHHUS
MaKCUMyMOB U MHHMMYMOB B UHTEP(EpPEHIIMOHHON KapTHUHE OT ABYX KOTE€PEHTHBIX HMCTOYHHUKOB.
[Tpumepbl KITaCCHUECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Juppakuronnas pemérka. YcioBue HaOIIOACHUS TNIABHBIX MAaKCHMYMOB
MIPY MaJICHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(MPAKIIMOHHYIO PEHIETKY.

ITonstpusanus ceera.

TexHuueckue YCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: OYKH, Jyna, IEpUCKOIl,
¢doroanmapar, MUKPOCKOI, MPOCKIMOHHBIM ammapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAs ONTHKA,
nudpaKMoHHas PelETKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenoMiieHus CBETa.

Habmtoienue noiHoro BHyTpeHHEro oTpaxeHus. Mojieab CBeTOBOIA.

HccnenoBanue Xxo/1a CBETOBBIX ITYYKOB Yepe3 IUNIOCKONAPAUIEIbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKECHUN B IMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdepeHIINN CBETA.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

Hab6nronenue nudpakiuu cBera.

W3ydenue AudpakIIMOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

Habmronenue qucnepcuu certa.

HaGnronenue nonsipusanuu cBera.

[TprMeHeHre noIIpOUI0B JUIsl U3yYEHUS! MEXaHUYECKUX HaIPsHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npaKkmuxym.

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BelllecTBa (Ha MPUMEPE KUAKHUX JIHH3).

N3mepenne poKycHOTo pacCTOSIHUS PACCEUBAOIINX JIMH3.

[Toryuenue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n3o0paxeHus: B CUCTEME U3 JABYX JIMH3.

KoHcTpyrpoBaHue T€1eCKONMUECKUX CUCTEM.

Habmonenue audpakumu, vHTepPEepeHIud U NOAsSpU3aIlH CBETA.

W3ydeHue noasipus3aiiy CBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU AUAJIEKTPUKA.

N3yuenne uaTephepeHINN Ja3epHOro U3ITyUYEHHs Ha IBYX IIETsX.

Habmronenue nucniepcuu.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPA.

W3MepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3Ty4eHUs] CBETOAMO/IA IPH MOMOIIHN AU(PAKIIMOHHON PEIIETKY.

Paznen 6. OcHOBBI cienAJILHONH TEOPHU OTHOCHTETLHOCTH.

I'paHuubl TPUMEHMMOCTH KJIACCHYECKOM MeXaHWkH. [locTynaTel CcHenuagibHOM TEopUu
OTHOCHUTEJIbHOCTH.



[TpoctpancTBeHHO-BpeMeHHON nHTepBai. [Ipeobpazosanus Jlopenua. YcinoBre NpUUNHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHHU U COKPAILEHUE JITTUHBI.

DHeprus U UMITYJIbC PENSATUBUCTCKON YaCTHIIBI.

CBs3p MacCchl C DHEPrUEM U MMIYJIbCOM PEISTUBUCTCKOM YaCTULBI. ODHEPrus IOKOSL.

TexHu4eckue yCTpOMCTBA U TEXHOJIOIMYECKUE IPOLECCHI: CIyTHUKOBBIE NMPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YACTHIL.

Y4eHUYeCKUi SKCIIEPUMEHT, 1a00paTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenue HMMITYJlIbca M HSHEPrUM PENSATUBUCTCKUX yacTull (mo QororpadusMm TpeKoB
3apsSKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnycKynapno-601H0601 0yaiu3m.

PaBHOBecHOE TemoBoe M3ilydyeHue (U3aydeHue abCOJIFOTHO YEPHOrO Tela). 3aKOH CMEIICHUS
Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYIBC (POTOHA.

®oroaddext. Onpithl A. I'. CroneroBa. 3akonbl ¢potorddekra. YpaBHeHHe DUHIITEHHA I
dboToaddekra. «kKpacHas rpanuna» Gorodddexra.

JlaBnenue cBeTa (B 4aCTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO MOTJIOINAIONIYIO M a0COIIOTHO
oTpaxkarotyro nosepxHocts). Omnbitsl 1. H. JIebenena.

Bonnoseie cBoiicTBa yactuil. Bonusr ne bpoins. J{nuna Bomusl ne bpoiins u pazmepsl o01acTu
JIOKaJM3alMK JIBIXKYIIEWCs: yacTullbl. KopmycKynsipHO-BOIHOBOM ayanu3M. udpakius 31eKTpoHOB
Ha KpUCTaJUIAX.

Cneuuduxa mamepenuii B mMukpomupe. CooTHomieHusi HeompenenénHocted ['eitzenOepra.

TexHUYECKHE YCTPOUCTBA U TEXHOJIOTHYECKHE MPOLIECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
dboToaTUMK, TYHHEIbHBIH MUKPOCKOII, COJTHEYHasi 0aTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oTod(eKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETo GoToaddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHHUS TOJTYIIPOBOJAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npaxmukKym.

HccnenoBanue ¢porope3ncTopa.

N3mepenue nocrosauHoi [Inanka Ha ocHOBe MccnenoBanus GoTorddexra.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOINO OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITHI IO MCCIIEIOBAHUIO CTpOEHUs aroma. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynarsl bopa. M3nydyenue u norsiomieHrne (OTOHOB MPH MEPEX0Ae aToMa C OHOTO YPOBHS
SHEPTUH HA JPYrOM.

Bunbl cnexktpoB. CrieKTp ypOBHENM SHEPIMU aTOMa BOJIOPOJA.

CnoHTaHHOE M BBIHYKJEHHOE U3ITyueHHe ceera. Jlazep.

TexHuueckue yCTpOHCTBA M  TEXHOJOTMYECKHE IPOLECCHI:  CIEKTPAJIbHBIA  aHAIU3
(criekTpocKom), 1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HaGnronenue mMHEMYaThIX CIIEKTPOB.

YCTpoiCTBO M ACMCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHII.



Ornpezenenne JUIMHBI BOJIHBI Ja3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padomot, npaKmuKym.

Hab6nronenune TMHEHYaToro cnekrpa.

HccnenoBanue CrieKTpa pa3peskeHHOr0 aTOMapHOI'O BOAOPOJA U U3MEPEHHE MOCTOSIHHON
Pun6epra.

Tema 3. Dusuka amomHo20 A0pPa U INEMEHMAPHBIX YACHUY.

Hyxnonnas monens siapa I'eiizenbepra—lBanenko. 3apsin sjapa. MaccoBoe uuciio siapa.
N3otomsl.

PagnoaktuBHOCTh. Anbda-pacnaa. DJEKTPOHHBIM W TO3UTPOHHBIM Oeta-pacman. ['amma-
U3JIy4CHHE.

3aKkoH paauoakTUBHOro pacnaga. PaauoaktuBHble wu30TONBl B mpupoxae. CBoiicTBa
MOHHU3UPYIOUIET0 u3NyueHus. BiusHue paaloakTUBHOCTH Ha KUBbIEe OpraHu3Mbl. EcTecTBeHHBINH (OH
n3nydenus. Jlosumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt Macchl sapa.

SAnepusie peakuuu. [enenue u cunres saep. Anepusie peaktopsl. [IpoGnemsl ympapisieMoro
TEPMOSIICPHOIO CUHTE3a. DKOJOTMYECKHUE ACTIEKThI PA3BUTHUS SACPHONU SHEPTETUKHU.

Mertoabl peructpaiy 1 UCCae0BaHus JJIEMEHTAPHBIX YACTHULL.

DyHIaMEHTAIBHBIE B3auMOACUCTBUA. bapuoHbI, Me30HBI M JienToHbl. lIpencraBieHune o
CrannpaptHoit monenu. KBapk-riirooHHas MOJIENb aJpOHOB.

®usuka 3a npegenamu CTaHgapTHOU Moenu. TéMHas MaTtepusi U TEMHast SHEPTHsl.

EnuncTBO pusnyeckoil KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJOTMUYECKHE IMPOILECChl: JO3UMETp, Kamepa BuiibcoHa,
SJIEPHBIN pEeaKToOp, TEPMOSACPHBIN peakTop, aToMHasi 60MOa, MArHUTHO-PE30HAHCHAs TOMOTrpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, npAKmMuKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOTIB30BAaHUEM JTIO3UMETPA.

N3yuenue nornomieHust 0eTa-4acTUI] AIFIOMUHUEM.

Pa3nen 8. D1eMeHTHI aCTPOHOMHUM U ACTPOPUBUKH.

Otanbl pa3BuUTUsl acTpoHOMHUU. [IpuKiiamHOe W MHPOBO33PEHUYECKOE 3HAUYEHHE ACTPOHOMUMU.
[IpuMeHUMOCTh 3aKOHOB (PU3UKH J1J1s1 OOBICHEHUSI IPUPOJIbI KOCMHUYECKUX 0OBEKTOB.

Metoasl acTpoHOMHYECKMX ucciaeaoBaHui. COBpPEMEHHBIE ONTHYECKHE  TEJIECKOIbI,
paZMoOTENeCcKOIbl, BHEaTMOC(epHasi aCTPOHOMHUSL.

Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBUKEHUE.

ConneyHas cucrema.

Comnnre. ConHeunast akTUBHOCTh. McTounuk sHeprun ConHia u 3BE3/1.

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. J(Marpamma «CHEKTPaIbHBIM KJIacC — CBETHUMOCTbHY.
3BE3/1bI TJIABHOM MOCIEIOBATENIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTB» ISl 3BE37 TJIaBHOU
MOCJeI0BaTeNbHOCTH.  BHyTpenHee  cTpoenue  3BE34. COBpEeMEHHbIE  MPEACTABICHUS O
MPOUCXOXKACHUH U 3BOJoMK COJIHIIA U 3BE3/I. DTaIbl )KU3HU 3BE3]L.

Mnineunsiii [Iyte — nama INanaktuka. [lonoxxenune u nBukenue Conuua B [Mamaktuke. Turbl
rayiakTuk. PanuoranakTuku u kBazapel. UEpHBIE NBIPHI B sA/IpaxX rajakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06na. Pasberanme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenus.



Habmonenus 3BE3aHOr0 HeGa HEBOOPYXKEHHBIM IJ1a30M C HMCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPUIIOKEHUN JJI ONpENesIEHUs] TOJ0KEHNsI HEeOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro MONIyIIapus U ApKHUeE 3BE3BL.

HaGnronenus B teneckon JIyHsl, miiaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUH.

Du3nyecKnid NPaAKTHKYM.

CriocoObl u3MepeHust (PU3MUECKUX BEIMYMH C HCIOJIb30BAHMEM AaHAJOIOBBIX M IM(POBBIX
M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTUUKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCUTEIbHbIE
MOTPEUIHOCTH U3MepeHuil Gpusnueckux BennuuH. OIeHKa TpaHHIl OTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHUH, WCCIICIOBAHUN 3aBUCHUMOCTEH (DM3MYECKUX BEIUYHH,
IIPOBEPKa IMPEJIOKEHHBIX T'MIIOTE3 (BBIOOp M3 paboT, ONMCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4EeHNYECKUN SKCTIEPHUMEHT, J1a00paTOPHBIE paOdOTHI, IPAKTHKYM).

O0o0maroniee MOBTOpeHUeE.

O06o001IeHre U cUCTEeMaTU3alUs COJepKaHUs pa3fenoB Kypca «MexaHukay, «MosekynsapHas
¢u3nKa U TepMOAMHAMUKAY, «DIEKTpoANHAMUKay, «Konebanus u BoMHBDY, «OCHOBBI CHENHATBHOM
TEOPHH OTHOCHTEIBHOCTNY, «KBaHTOBas pusmkay, «IIEMEHTHI aCTPOHOMHH U aCTPOPUIUKI.

Ponp Gu3MKu 1 aCTPOHOMHMH B 3KOHOMHUYECKOH, TEXHOJIOTUYECKOM, COLMAIIbHOM U 3TUYECKOM
cepax AeATEIHOCTU YEJOBEKa, pOJib U MECTO (PU3MKM M aCTPOHOMHHM B COBPEMEHHON Hay4yHOM
KapTUHE MHUpA, 3HAYEHHE ONUCATENbHOM, CHCTEMATU3UPYIOLIEH, 00bSICHUTENBHON U IPOrHOCTUYECKON
¢byHkuuid (uzndeckoi Teopuu, posib (U3NYECKOH Teopud B (HOPMUPOBAHHH TPEICTABICHUH O
¢u3nveckoil KapTMHE MHpa, MECTO (M3MYECKOH KapTHHBI MHpa B OOMIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEJCTaBICHUHN O IIPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yriyonaéHHoro ypoBHs B 11 kiacce ocymiecTBisercs ¢ y4€ToM
COJIep KaTEeNIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcamMM MaTeMaTHUKU, OMOJIOIMH, XUMUH, reorpapuu u
TEXHOJIOTUH.

Mescnpeomemnvie  nOHAMUA, CE6A3AHHbBIE C  U3YUEHUEM Memoooe HAYuH020
no3HanuA: SBJICHUE, HAYYHbIN (akT, rUnoTes3a, pusnueckas BeIMUYMHA, 3aKOH, TEOpHsl, HAOJt0/IeHHE,
JKCIIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, WU3MEPEHHE, MOTPEIIHOCTH W3MEpPEHUN, H3MEpPUTEIbHBIC
puOopsl, IUPpoBas 1adbopaTopusl.

Mamemamuka: peuieHne CUCTeMbl ypaBHeHMH. Tpuronomerpuueckue (QyHKIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKACCTBO. BEKTOPHI U UX MPOECKIUU
Ha OCH KOOPJIMHAT, CJI0’KeHUE BEeKTOPOB. [Ipon3BoaHbIe 3neMeHTapHbIX (GyHKIMHA. [Tpu3naku nono0us
TPEYroJIbHUKOB, ONpeeIeHNe IIONAIN TNIOCKUX GUryp u o0bEMa Tel.

buonozua: snextpuyeckue sIBICHUS B JKUBOM NpUpPOE, KoneOaTelbHbIE IBUKEHUS B KUBOU
IIPUPOJIE, DOKOJOTMYECKHE PHUCKM IIPU IPOU3BOJACTBE  OAJIEKTPOIHEPIHMH, DIEKTPOMAarHUTHOE
3arpsiI3HEHUE OKPYXKAIOLIEH CPebl, YIbTPAa3ByKOBask JUAarHOCTHKA B MEULIMHE, ONTHYECKUE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumua: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJILINYECKAsA CTPYKTYpa TBEPABIX TEIl, MEXaHU3MBI
0o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

T'eocpaghua: marHuTHBIE TOMIOCa 3€MIM, 3QJI€KH MAarHUTHBIX pPyA, (OTOChEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonocua. TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, DJIEKTPOABUTATEIIb
Sxkobu, TreHepaTOp MEPEMEHHOro TOKa, WHAYKIHMOHHAs Tie4b, JIMHUM 3JEKTpolnepenad,
ANEKTPO/BUraTeNb, pajap, paauONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas AUArHOCTHUKA B TEXHHKE, TPOCKIMOHHBIM anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHAs
Oartapesi, CIyTHUKOBBIEC IPUEMHUKH, SJICpPHAs SHEPreTUKA U HKOJIOTMYECKUE acleKThl €€ pa3BUTHUS.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/bTaThl OCBOEHHUS yueOHoro mnpeamera «®PuU3uKa» JOIKHBI OTpa)xkaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYarOLIMXCS PYKOBOACTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEH
NO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAalMH, MO3UTUBHBIX BHYTPEHHUX YOEXIEHUM,
COOTBETCTBYIOLIMX TPAJAULUOHHBIM IIEHHOCTSAM POCCUICKOrO OOIIECTBa, PAaCIIMPEHHE >KU3HEHHOI'O
OIbITa U ONbITA AEATEIBHOCTH B MPOIECCE PeajH3allMid OCHOBHBIX HANpaBICHUN BOCIUTATEIHHON
JESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

IPaskKAaHCKOr0 BOCIIMTAHUS:

e CPOPMHPOBAHHOCTh TPAKAAHCKON MO3UIMM  OOy4yaromerocss Kak akTHBHOTO H
OTBETCTBEHHOI'0 YWJIEHa POCCUICKOr0o 00IECTBa;

e TIPUHATHE TPATUIMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHUYECKHX M JEMOKPATUYECKHX
IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECax Ipa)KJIaHCKOro OOILECTBa,
Y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTEIbLHON OpraHU3aliH;

e YMEHHME B3aUMOJCHUCTBOBATH C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKLIMSAMU M Ha3HAYECHUEM;

e TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOH NEATETBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHUS:

e C(pOPMHUPOBAHHOCTH POCCUHCKON TPa’KAAHCKOIN HICHTUYHOCTH, IATPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K FOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKECHUSM POCCHUCKUX
y4€HBIX B 0071acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

e CcpOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEJICHHUS;

e CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLICHHsI, OPUEHTHPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

e OCO3HaHHWE JINYHOTO BKJIaJ[a B TOCTPOEHHE YCTOMUMBOIO OyayIIEro.

ICTETHYECKOr0 BOCIIMTAHUS:

e DCTETHYECKOE OTHOIICHHE K MHPY, BKIOYAs 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢buznyeckoit Hayke.

TPYAOBOI0 BOCIIUTAHMA:

e HHTEPEC K Pa3IMIHBIM cepaM NpoPecCHOHATBHON JEATEIIbHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ (u3MKOM M TEXHUKOW, yMEHHE COBepUIaThb OCO3HaHHBIM BbIOOp Oyaymeld mnpodeccun u
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIAHEI,

e TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOPa30BaHHUIO B O0JIACTH (PU3MKH Ha
MPOTSHKEHUH BCEH )KU3HMU.

IKOJIOTHYECKOT0 BOCTIUTAHMS:

e CPOPMHPOBAHHOCTh OSKOJOTUYECKOH KYIBTYpBl, OCO3HAaHUE TJIOOAIBHOTO XapakTepa
AKOJIOTMUECKUX MPodIIem;

e TUIAHUPOBAHUE U OCYIIECTBICHUE AEHCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

e pacIIMpeHHE OMNbITa JICATEIBHOCTH OSKOJOTWYECKOH HANpaBICHHOCTH Ha  OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3HKE.



HEeHHOCTH HAYYHOTO MO3HAHUSI:

e c(hOpMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKH;

e OCO3HaHHE LIECHHOCTH HAy4YHOH JEATeIbHOCTH, FOTOBHOCTh B Ipolecce M3ydeHus: (Ppu3nku
OCYILECTBIISATh MPOCKTHYIO U UCCIICA0BATEIBCKYIO JCATEIBHOCTh HHUBUIYAIbHO H B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

e CaMOCTOSITENbHO (POPMYIHUPOBATH U aKTyaJTU3UPOBATH MPOOIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

e ONpEAENATH eI JACSITeIIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPHUH UX JOCTUKEHUS;

e BBISBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3UUYCCKUX SIBIICHUSX;

e pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMbI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUATbHBIX
HEMaTepUaIbHBIX PECYPCOB;

e BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIETISM,
OIICHUBATh PUCKHU IMOCJIECICTBHUI ACSITEILHOCTH;

e KOOPAMHHUPOBATH M BBINOJHATH pabOTy B YCIOBUSIX pEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

e pa3BUBATh KPEATHBHOE MBIILICHUE TP PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble nccienoBareibckue 1eCTBUSA:

e BJAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMH IOHATHSIMH H METOJAaMU (PU3NUICCKOM
HayKU;

e BJAJIETh HaBBIKAMU Y4EOHO-MCCIIEOBATEIHLCKON M MPOEKTHOU IESITENbHOCTH B 00JIACTH
(U3UKHA, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PEIICHUS 3a/a4y
(hbUBUYECKOTO CoMIepKaHUsl, TPUMEHEHHUIO PA3IMYHBIX METOOB MO3HAHUS;

e BIIQJETh BUJAMHU JIE€ATEIBHOCTH IO IOJIYYEHUIO HOBOTO 3HAHUSA, €r0 HHTEpIpeTaluH,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYallUMsAX, B TOM YHUCIE MPHU CO3AAHUU
y4eOHBIX POEKTOB B 00J1aCTH (PUBUKH;

e BBIBIISITh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh 3a/1a4y, BbIJIBUTATh TUIIOTE3Y
e€ pelieHus, HaXOJUTh apTyMEHTHI JIJIs JOKA3aTebCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PEIICHHUS;

e AHAM3UPOBATH MOJYYCHHBIC B X0JI€ PEIICHMs 3a7a4l PE3yJIbTaThl, KpUTHYECKU OIICHUBATH
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

e CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIEC 337]a4l B 00Pa30BaTEIbHON ACSITENTFHOCTH, B TOM
qHclie TPU U3YYCHUU (DU3HKHY;

e JaBaTh OIIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

e yYMETh NEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTUIECKYIO 00JIaCTh )KU3HEIEATETHHOCTH;

e yYMETh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

e BBIIBUraTh HOBBIE UJIEU, IPEJIAraTh OPUTMHAIBHBIE TIOIXO/Ibl U PEILICHNUS;

e CTaBWTH MPOOJIEMBI U 337]a9H, JOITYCKAIOIINE ATbTEPHATHBHBIC PEIICHUS.

PatGora ¢ undpopmanmeii:

e BJAJICTh HABBIKAMH TMONyuYeHHUs HHGPOpPMAIUU (PU3UUECKOTO COJAEPIKAHUS U3 MCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIPHO OCYIIECTBIISITh MTOUCK, aHAIN3, CUCTEMATU3AIMIO U UHTEPIIPETAIUIO
nH(pOpMaNUU Pa3TUIHBIX BUIOB U (HOPM MPEICTABICHNUS;



e OLIEHUBATH JIOCTOBEPHOCTh HH(OpMAIH;

e JHCIIOJIB30BATh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B pEIICHUH
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpPraHU3allMOHHBIX 33Ja4 C CcOOJIoIeHuEM TpeOOBaHMMA
SPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, PECypcOCOEpPEKEHUs, MPABOBBIX U ATUYECKUX HOPM,
HOpM UH(GOPMAIMOHHOM 0€30MaCHOCTH;

e CO3/aBaTh TEKCTHI PUINYECKOTO COACPKAHMS B PA3NUYHBIX (popMaTax ¢ yu€ToM Ha3HAUCHUS
uHpopMallMd M IeJIeBOM ayIuTOpWH, BbIOMpas ONTHUMalbHYIO (QOpMYy TMpeACTaBICHUS U
BU3yaJIN3al1H.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

e OCYILIECTBIATH OOLICHHE HAa YpOKax (PU3UKU M BO BHEYPOUHOH JIEATEILHOCTH;

e PpAacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(IUKTHL;

e pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM  SI3BIKOBBIX
CPEJICTB;

e TOHHMMATH U UCIIOJIB30BATh MIPEUMYIIECTBA KOMaHAHON U HHAUBUAYAIBHON paOboTHI,

e BHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBUII C Y4ETOM OOIIUX HMHTEPECOB U
BO3MOKHOCTEH KaKJI0TO 4JICHA KOJUIEKTUBA;

e IIPUHMMATH LM COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUS MO €€ NOCTHKECHHIO: COCTABIIAThH IUIAH JIEUCTBUM, PacHpeAciATh POIM C Y4ETOM MHEHUHI
YYaCTHHKOB, OOCYKJIaTh pPE3yJIbTaThl COBMECTHOU PadOTHI,

e OIICHMBATh Ka4E€CTBO CBOErO BKJIAJA M KAX/I0I0 yYaCTHUKA KOMaH/Abl B OOLIHIl pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

e IpeUIaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEU C MO3ULMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

e OCYWIECTBIIATh IIO3UTUBHOE CTPAaTErM4YE€CKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIC YHHBepcaJbHbIC y4eOHbIE NeiiCTBUS

Camoopranusanus:

e CaMOCTOSITEJIbHO OCYIIECTBIISATh I103HABATENbHYIO JEATEIbHOCTh B 0O0MacTH (PU3MKU U
aCTPOHOMUHU, BBISIBIATH IPOOJIEMBI, CTAaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33]aUH;

e CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEUICHUS PACYETHBIX M KAYECTBEHHBIX 3a1ad, IUIaH
BBINOJIHEHUS TIPAKTUYECKOM pabOThI ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHU;

e JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

e pacIIUpPSTh PAMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

e JleJaTh OCO3HAHHBIA BHIOOP, ApTyMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

e OLIEHUBATh NPUOOPETEHHBII OMBIT;

e CrHocoOCcTBOBaTh (OPMUPOBAHUIO U MPOSIBICHUIO APYAULIUU B 001aCTU (PU3UKU, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTE/JIEKT:

e JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YyJIbTATOB LETAM;

e BJAJIETh HaBBIKaMHU NO3HABATEIbHON pe(IeKCUN KaK OCO3HAHUS COBEPILIAEMBIX NEHCTBUI U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMIA;

e HCIIOJIB30BATh MPUEMBI pehICKCHH /IS OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIIECHUS;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHNUMATD PEIICHUS 110 UX CHIKEHHIO;



e TPUHUMATH MOTHBBI M aPTYMEHTHI IPYTUX NP aHAIU3E PE3yJIbTaTOB IEATEIbHOCTH;

e TIPUHHUMATH Ce0sl, MOHUMAsi CBOM HEJJOCTATKH U JIOCTOMHCTBA,;

e TPUHUMATH MOTHBBI M aPTYMEHTHI IPYTUX MPH aHAIIN3E PE3yJIbTaTOB IEATEIbHOCTH;

e TIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce mocTrKeHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOrpaMMbl MO (HU3UKE IS
YPOBHSL CpefiHero oomero oOpa3oBaHus y OOYYaroUIUXCsl COBEPILIECHCTBYETCS SMOLMOHAIbHBIH
MHTEIUICKT, PEAoIaralonuii copMHpOBaHHOCTS!

e CaMOCO3HAHMs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMUMATh CBOE SMOILMOHAIBHOE COCTOSHUE,
BU/ICTh HAIPABIICHHS PAa3BUTHS COOCTBEHHOW 3MOLIMOHAIBHOM c(hepbl, OBITh YBEpEHHBIM B ceOe;

e CaMOPETyJIMPOBAHMUS, BKIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE TOBEICHHE, CIIOCOOHOCTH AJAaNTHPOBATHCA K SMOIIMOHAIBHBIM H3MEHEHUSM M TPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

e BHYTPCHHEH MOTHBAIM{, BKIIOYAIOUIEH CTpEMJICHHE K JOCTIKCHUIO LENH M YCIeXy,
ONITUMH3M, HHUIIMATUBHOCTH, YMEHHUE JICHCTBOBATH, HCXO/S U3 CBOUX BO3MOXKHOCTEH;

e OMIATUM, BKJIIOYAIOIICH CHOCOOHOCTh NOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHX,
YYHUTBIBAaTh €0 IPH OCYLIECTBICHUH OOILCHHUS, CIOCOOHOCTD K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

e COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C APYTHMMHU
JFOIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peraTb KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xoHny oOyuenust B 10 knacce npeaMeTHbIE PE3yabTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHUH:

e TIOHUMATH POJIb (PU3UKU B IKOHOMHUYECKON, TEXHOJIOTUYECKOH, 3KOJIOTHYECKO, COLIMaIbHOM
U 3TUYECKOM cdepax IesATeTbHOCTH YeIOBEKa, pojib U MECTO (PU3MKM B COBPEMEHHOW HAay4HOM
KapTHHE MHUpA, 3HAU€HHE OMHCATENbHON, CUCTEMAaTU3UPYIOLIEeH, 00BICHUTENBHOM U MPOrHOCTUYECKON
GyHKIUH (QU3NUYEeCKOW TEOpHUM — MEXaHMKH, MOJIEKYJSIpHOM (U3UMKM M TEepMOAMHAMMKH, POJb
¢u3nueckoil reopur B GOPMHUPOBAHUHU MIPEICTABICHUM O PU3NYECKON KapTHHE MUPA;

e pa3nMyaTh YCJIOBUS NPUMEHUMOCTH Mojeiell (pU3MYecKHX Tel M MPOLECCOB (SBICHUI):
MHEpLHUalIbHasl CUCTEMA OTCYETa, aOCOIIOTHO TBEPAOE TEJIO, MAaTEpUANIbHAS TOYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOAHOE TaJieHHe, a0CONIOTHO yrpyras jedopmanus, aOCOMIOTHO YIpyroe H
a0COJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIENIU Ta3a, )KUKOCTH M TBEPIOTO (KPUCTAITNYECKOr0) Tena,
UJCANBHBIN ra3, TOYEUHBIN 3aps]l, OJHOPOIHOE FIEKTPUUECKOE TT0JIE;

e pazIMuaTh yCIOBUS (IPaHMIbI, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOLMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPaHWYEHHOCTh HCIOJB30BAaHUSA YaCTHBIX
3aKOHOB;

e AHAIM3UPOBATH M OOBICHATH MEXAHWYECKHE MPOIECCHl U SIBICHHUS, UCIOIB3YS OCHOBHBIE
MOJIOKEHHUS W 3aKOHbl MEXaHMKH (OTHOCUTEIbHOCTh MEXAaHHMYECKOro JABMXKEHHUS, (OPMYIIbI
KUHEMaTUKH pPaBHOYCKOPEHHOTO JBIJKEHHs, TMpeoOpazoBaHust [lamuies [Aiasd CKOpPOCTH H
nepeMeleHus, 3aKkoHbl HplOTOHA, NPUHIMII OTHOCUTENIBHOCTH [annies, 3aKOH BCEMHPHOIO
TATOTEHMs, 3aKOHBI COXPAaHEHHsS HUMIYIbca M MEXaHHYECKOM HHEpPruu, CBsA3b PAaOOTBI CHIBI C
M3MEHEHHEM MEXaHMYEeCKOW 3HEPrUH, YCIOBUS pAaBHOBECHUS TBEPAOTO TeNa), IPU ATOM HCIOJIH30BAThH
MaTeMaTHYeCKOE BBIPA)KEHUE 3aKOHOB, YKa3blBaTh YCIOBUS NMPUMEHUMOCTH (PH3UYECKUX 3aKOHOB:
npeoOpa3oBanuil ["amuies;, BToporo u TpeTbero 3akoHoB HbIOTOHA, 3aKOHOB COXpaHEHHs UMITYJIbCa U
MEXaHUYECKOH HEPIruu, 3aKOHA BCEMUPHOTO TATOTEHUS,

e AHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE IPOLECCHl U SBICHMS, MCIIONb3Ysl OCHOBHBIE



nonoxeranss MKT u 3akoHBI MONEKYIIpHONH (U3UKU U TEPMOAMHAMUKY (CBSI3b JABJICHUS HJICAILHOTO
raza co CpeaHel KMHETHUYECKON PHEPrHeil TEeIUIOBOrO ABWUKEHHS M KOHIIEHTPALMEH €ro MOJIEKYII,
CBSI3b TEMIIEPATYpPbI BELIECTBA CO CPEIHEH KHHETHUECKON YHEPrUel TemIOBOro JBUKEHUS ero 4acTull,
CBSI3b JABJICHUS WUJCATBHOIO Tra3a C KOHIIGHTpAIlell MOJIEKYl U €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Kitaneiipona, nepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUSI SHEPTUU B TEIUIOBBIX
npoueccax), IpU 3TOM MCIOJIb30BaTh MAaTEMATUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHUMOCTHU ypaBHeHUs1 MeHeneeBa—KnanenpoHa;

e AHAIMU3UPOBATH U OOBACHATH AIEKTPUUECKHE SBICHUS, UCIIOJb3Yys OCHOBHBIC MOJIOKEHUS U
3aKOHBI  JJEKTPOAMHAMUKH (3aKOH COXpaHEHHUs DJIEKTPUUECKOro 3apsna, 3akoH KyroHa,
MOTEHLMAJIBHOCTD 3JIEKTPOCTATUUECKOTO IO0JIsA, MPUHIMI CYNEPIO3ULINN 3IEKTPUUECKUX MOJIEH, IIpU
9TOM YyKa3blBas YCJIOBUS IPUMEHMMOCTH 3akoHa KyioHa, a Takke MpaKkTUYECKH Ba)KHbIE
COOTHOLIEHMS: 3aKOHbI Oma Juid y4yacTKa LENHM M JUIsl 3aMKHYTOH 3JIEKTPUYECKOH LU, 3aKOH
Jxoyns—Jlenna, mpaBuina Kupxroda, 3akonsr @apajes 17 3JIeKTPOIu3a);

e ONKCHIBATh (PU3MYECKUE IPOLECCHl U SIBJICHUS, MCIONb3Ys BEIUYMUHBL: IE€PEMEILEHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, 1aBJICHUE, IOTEHIIMAIbHAS
SHEprusi, KUHETUYECKas HSHEprusi, MEeXaHW4yecKas BSHeprus, padoTa CHibl, LEHTPOCTPEMUTEIbHOE
YCKOpEHUE, CUla TSHDKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS, MOILIHOCTb, SHEPTUsl B3aUMOAEHCTBUS Tella
¢ 3eminéii BOMM3M €€ MOBEPXHOCTH, SHEPTHUS YIPYro AegopManuu Mpy>KUHBI, KOJTMUYECTBO TETIOTHI,
abcomoTHasi TemrepaTypa Tena, paboTa B TEePMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJICalbHOTO
OJIHOATOMHOTO Ta3a, paboTa UAeaIbHOTO ra3a, OTHOCUTENbHAS BIaXXHOCTh Bo3ayxa, KIIJ[ uneansHoro
TEIUJIOBOTO JIBUTATEJNS; SIEKTPUUECKOE T0JIe, HAMPSHKEHHOCT 3JIEKTPUUECKOTO OIS, HAMPSKEHHOCTh
MOJIA TOYEYHOro 3apsija WM 3apsHKEHHOro Iapa B BakyyMeé M B JUDIIEKTPUKE, MOTEHIIMAT
AJIEKTPOCTATUYECKOTO IOJIs, PA3HOCTh IOTEHLMAJIOB, J3JEKTPOJABMXKYIIAas CHJIa, CWIa TOKa,
HaIpsDKEHUE, MOIIHOCTb TOKA, 3JIEKTpUYecKass €MKOCTb IUIOCKOTO KOHAEHCATOpa, CONPOTHUBIICHUE
ydyacTKa LENU C [OCJIEN0BaTeIbHBIM M IapaJlyIeIbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPrus
AIIEKTPUYECKOTO TOJIsI KOHJEHCAToPa;

e OOBSCHATH OCOOEHHOCTU MNpPOTEKaHUs (PUINYECKUX SIBICHHH: MEXaHHMUYECKOE JIBUKEHHUE,
TEIUIOBOE JIBM)KEHUE YaCTHI] BEIECTBa, TEIUIOBOE paBHOBecUE, OPOYHOBCKOE ABMKeHHE, Tuddy3us,
WCIIapeHue, KUIEeHWEe M KOHJEHCAlus, I[UIABICHUE M  KPUCTAJUIM3allMs, HAIpaBICHHOCTb
TEIUIONEpe1adt, NIEKTPU3ALNS TEI, SKBUIIOTEHIIMAIBHOCT IOBEPXHOCTH 3apsKEHHOTO IIPOBO/IHUKA;

e TPOBOJMUTH MCCJIEIOBAHUE 3aBUCHUMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT JPYrod c
UCIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHM, NpHU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUpPOBATh
pe3ysbTaThl TOJYyYEHHOW 3aBUCHMOCTH (DU3MUYECKHUX BEIUYMH B BHJE TpapUKOB ¢ Yy4ETOM
a0COTIOTHBIX MOTPEIIHOCTEN U3MEPEHNUH, J1e7aTh BHIBOIBI 110 PE3YyJIbTaTaM UCCIIEIOBAHMS;

e MPOBOAMTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYMH, NpPU ITOM BBIOMpATh
ONTUMAJIbHBI METO/1 U3MEPEHUS, OLIECHUBATH a0COIOTHBIE M OTHOCUTENbHBIE MOTPELUTHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHMUI;

e TPOBOAMUTH OMBITHI MO MPOBEPKE MPEIIOKEHHONW THIIOTE3bl: IMJIAHUPOBATh SKCIEPUMEHT,
coOupaTh IKCIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJyYEHHbIE PE3YJIbTAThl U JI€JaTh BBIBOJ
0 cTaTyce MpeI0KEHHON TUIIOTE3bl;

e coOmromarTh mnpaBuia Oe30MacHOro TpyJda NpU MPOBEIEHUU HCCIEIOBAHUNM B paMKax
y4eOHOr0 HKCHEPUMEHTa, MPAKTUKYMa U y4eOHO-UCCIeI0BATENbCKONW M MPOEKTHOH JesTeIbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paTOpHOro 000pyI10BAHHUS;

e pemaTh pacy€THBIC 3a/1a4M C SIBHO 33JJaHHOM M HESBHO 3aJaHHOM (PU3MUECKON MOJEIbIO: Ha
OCHOBAHMU aHAJIN3a YCIIOBHUSI 00OCHOBBIBATH BBIOOp (hr3MUECKON MOJIENH, OTBeUaroleil TpeOoBaHUIM
3aJjauu, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYIAThl (PU3UUECKUX TEOpuil Mpu



UCIOJIb30BAaHUN MaTEMaTHUECKUX METOAOB pEIICHUs 3a/iad, NPOBOAUTH pPacd€Tbl Ha OCHOBAHHUU
MMEIOIIMXCA JaHHBIX, aHAJIU3UPOBATh PE3YyJbTaThl U KOPPEKTHUPOBATH METOJbI PELICHHS C YYETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

e pemaTh KayeCTBEHHBIC 3a7ayd, TPeOylollue NMPUMEHEHUs 3HAHUH M3 pa3HBIX pa3/ieioB
Kypca (U3MKH, a TaKKe MHTETPAllMU 3HAHUW M3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA:
BBICTPAMBATh JIOTHYECKYIO LIETIOYKY PACCYKIECHUN C OOPOM HAa U3YUYEHHbBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHMUS,

e HCIOJB30BaTh TEOPETUYECKUE 3HAHUS JJIS OOBSICHEHHMS OCHOBHBIX MPHUHIIUIIOB PabOThI
MU3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTMYECKUX MTPOLIECCOB;

e TIPUBOJIUTH MPHUMEPHI BKJIAJa POCCHUHCKUX M 3apyOCKHBIX YUYEHBIX-(U3UKOB B PA3BUTHE
HAYKH{, B 00BSCHEHHE MIPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHUH;

e AHAJIM3MPOBATH U OLIEHUBATH MOCIEACTBHS OBITOBON M MPOM3BOACTBEHHOH AEATEIHbHOCTU
YelioBeKa, CBSI3aHHOW C (DU3MYECKMMM MPOIECCaMM, C MO3UIHUI HKOJIOTMYECKOil 0e30macHOCTH,
MPEACTABICHUI O pPAlMOHAIIBHOM IPUPOJOIOIB30BAHUN, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTUKEHHUHM HayKU M TEXHOJIOTHUI 7S TajbHEHIIero pa3BUTUS 4eJI0BEUECKOro 00IIeCTBa;

e TMPHUMEHSATH PA3IUYHBIE CHOCOOBI paboThl ¢ HHQpOpPMAIMEH (U3NYECKOTO COACpPKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTWHA, MpPH O3TOM  HCIIOJIB30BaTh
COBpEeMEHHbIe HH()OPMAITMOHHBIE TEXHOJIOTUH IS TIOMCKA, TIEpepaObO0TKU U MPEIbsIBICHUS YIeOHOH 1
HAYYHO-TIONYJISIPHOW MH()OPMAIMH, CTPYKTYPHPOBAHUS U HHTEPIIPETAIINH HH(DOPMAIIH, TTOITydEeHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTy4aeMyr0 HH()OPMAIIHIO U OI[CHUBATH €&
JIOCTOBEPHOCTh KakK Ha OCHOBE HMEIOIIMXCS 3HAHWI, TaK M Ha OCHOBE aHallu3a HCTOYHHUKA
nHpopManuu;

e IMpOSBIATH  OPraHU3aLMOHHBIE W  [IO3HABATENIbHBIE  YMEHUS  CaMOCTOSITEIbHOTO
MpUOOpETeHUs] HOBBIX 3HAHUH B MPOIECCE BBIMOJHEHHS MPOCKTHBIX M Y4eOHO-HCCIIEAOBATEILCKUX
pabor;

e paloTaTh B IpyIIE C UCIOJIHEHUEM Pa3IMYHbIX COIMAJIbHBIX pOJieH, IIaHUPOBaTh paboTy
IpyNIbl, PalUOHAIBHO PACHPENEIATh JEATENbHOCTh B HECTaHAAPTHBIX CUTYalMsAX, aJ€KBATHO
OLIEHUBATh BKJIAJ KaX/I0T0 U3 YYACTHUKOB I'PYIIIBI B pEllIEHUE pacCMaTpUBAaeMOM MPoOIeMBl;

e TIPOSIBJIATH MOTHUBALIMIO K OyayIell mpodeccuoOHaTbHON AeSATEIbHOCTH MO CHEIHATBHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

K kon1y o6yuenus B 11 knacce npeaMeTHbIE Pe3ylbTaThl Ha YriyOJIEHHOM YPOBHE JOJDKHBI
OTpaxkaTh c()OPMUPOBAHHOCTH y OOyUAIOUINXCA YMEHHI:

e TOHMMATH POJb (PU3UKU B SKOHOMMUYECKOH, TEXHOJOTMYECKON, COLMATbHON U 3TUYECKOU
cdepax AesITeNbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU B COBPEMEHHON HAay4yHOUM KapTHUHE MUpa, POJib
aCTPOHOMHUHU B TPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa M JajbHEHIlIeM Hay4yHO-TEXHUYECKOM
pa3BUTHM, 3HAUEHHE OINHUCATEIbHOM, CHUCTEMATH3UPYOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKOMN
GyHKIMHA  (QU3NUECKOM TeopuHM — DJIEKTPOAWHAMHMKH, CHEUUATbHOM TEOpUH OTHOCUTEIBHOCTH,
KBaHTOBOM (M3UKH, PONb (pu3HuecKoi Teopuu B (OPMHPOBAHUU MPEICTABICHUNA O (PU3UUECKOI
KapTUHE MHpa, MecTO (DU3MYECKON KapTHUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOJE;

e pa3nMyaTh YCJIOBUS MPUMEHHUMOCTH Mojeieill (pU3ndyeckux Tesl U IMPOLECCOB (SBIECHUN):
OJTHOPOJIHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TIOJis, TapMOHHUYECKHE KosieOaHus,
MaTeMaTHYeCKUH MAasiTHUK, WEalbHBIA MPYKUHHBIA MasTHUK, FTApMOHHYECKHE BOJIHBI, HIEaNIbHBIM
KoJsieOaTenbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOT'O si/ipa U KBaHTOBOM MOJIENH CBETa;

e pasnMuaTh yCIOBUS (IPaHMIIbI, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOIUi XapakTep (h)yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHMYEHHOCTb HCIOJIb30BAHUS YAaCTHBIX



3aKOHOB;

e AHAIM3UPOBATH U OOBICHATH DJIECKTPOMATHUTHBIE TPOIECCHl U SBICHUS, WCIONb3YS
OCHOBHBI€ MOJIOKEHHS U 3aKOHBI AJIEKTPOJUHAMUKH U CTICIIMAIIBHON TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs OJJICKTPUUECKOro 3apsija, cuia Awmmepa, cwia JlopeHia, 3aKOH 3JIEKTPOMAarHUTHOMN
UHAYKIMK, TpaBwio Jlenma, cBszp IJC caMOMHIYKUIHMHM B SJEMEHTE 3JICKTPUYECKOM LIEeNu CO
CKOPOCTBIO U3MEHEHHS CUJIbI TOKA, TOCTYJIATHI CIICUAIBHON TEOPUHU OTHOCUTEILHOCTH DUHIITEHHA);

e AHAIM3UPOBATH U OOBSACHATH KBAHTOBBIE IPOLECCHl U SBIICHUS, UCIOIB3YS MOJIOKEHUS
KBaHTOBOH ¢u3uku (ypaBHeHHE DWHIITEHHA s poTorddekTa, mepBoiii 1 BTOpoi moctynaTel bopa,
MPUHIUIT COOTHOILIEHUS HeomnpeaenéHHocte ['elizenOepra, 3aKOHBI COXpaHEHUs 3apsiIOBOIO U
MacCOBOT'0 YHCEJI U SHEPTHUH B SIICPHBIX PEAKIIUAX, 3aKOH PAIMOAKTUBHOTO PacIiajia);

e OMWCHIBATH (PU3WYCCKUE TMPOLECCH W SBJICHUS, WCIOJB3YS BEIHMYUHBI: HANMPSDKEHHOCTH
AJEKTPUYECKOTO  MOJs, MOTEHIMANT  JJIEKTPOCTATUYECKOTO  TMOJs, Pa3HOCTh  IOTEHIMAJIOB,
ANEKTPOABIIKYILAS CHUJIAa, HMHAYKLIHUS MAarHUTHOTO TOJS, MAarHUTHBIM TOTOK, cuia Awmrmepa,
WHIYKTUBHOCTH, 3JIEKTPOJIBIKYIIAS CHJIa CAMOMHIYKIIMH, SHEPTUs MarHUTHOTO IOJISI MPOBOJIHUKA C
TOKOM, PEJIATUBUCTCKHUIA UMITYJIbC, TIOJHASI SHEPTUs, YHEPTHUs MOKOs CBOOOAHON YaCTHUIIBI, YHEPTHUS U
UMITyIbC (OTOHA, MACCOBOE YHCIIO U 3aps siApa, SHEPTUS CBS3U S/1pa;

e OOBSACHATH OCOOCHHOCTH MPOTECKAHMS (PU3HMUSCKUX SBIICHUI: AICKTPOMArHUTHAS WHIYKIIHS,
CaMOWHIYKIIUS, PE30HAHC, WHTepGEpCHIHs BOJH, AU(paKus, JUCICPCHs, IOJHOEC BHYTpEHHEE
oTpaxkeHue, ¢orodtekTpudeckuii 3pdext (poroaddekr), ambda- m Oera-pacmaabl sjaep, raMmma-
U3Iy4eHue siep, GU3nIecKre MPUHIHIBI CIIEKTPATHHOTO aHaIu3a U paboTHI J1azepa;

e OMNpeAeNsATh HAMpaBiIeHHE HWHAYKIIMM MArHUTHOTO IIOJIE TPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHna;

e CTPOUTH U300paKEHHUE, CO3AABAEMOE INIOCKUM 3€PKaJIOM, TOHKOW JIMH30M, M PaCCUUTHIBATD
€ro XapaKkTePUCTUKH;

e TPHUMEHSTH OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE TIOHATHS, TCOPUH U 3aKOHBI JJIsl aHAJIM3a
U OOBsICHEHUS (PU3NYECKUX TMPOIIECCOB, MPOUCXOANIUX B 3BE3MAX, B 3BE3IHBIX CHCTEMax, B
MEXTaJIaAKTUYECKOM Cpelie; TBIKEeHUsI HEOECHBIX Tell, DBOJIIOINY 3BE3/] U BeenenHoi;

e TPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NUYECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
W3MEPEHHUH, TPH ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3YNbTAThl IMOJTYUYEHHOU
3aBUCHUMOCTH (PU3WYECKHX BEJIMYMH B BHAE TpaduKoB ¢ Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH
WU3MEpEHUil, IeNaTh BHIBOIBI 110 pe3ybTaTaM HUCCIIETOBAHMUS;

e TPOBOAWTH KOCBEHHBIE HW3MEpeHUs (UINYECKUX BEIUYMH, TPU OITOM BBIOHMpAThH
ONTUMAJIBHBIA METOJI U3MEPEHHUSI, OIICHUBATh A0COMIOTHBIE U OTHOCUTENIbHBIE MMOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUI;

e TMPOBOJUTH OIBITHI IO MPOBEPKE MPEIJIOKEHHON THUIOTE3bI: TJIAHUPOBATH JKCIEPUMEHT,
coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJIYYCHHBIC PE3yIbTaThl U JEIaTh BHIBOJ
0 CcTaTyce MPeIJI0KeHHON THIIOTE3HI,

e ONHUCHIBATH METOJIBI TIOJYYCHHS HAYYHBIX aCTPOHOMUYECKUX 3HAHHM;

e coOmromarth mpaBuia Oe30macHOro Tpylda NpU MPOBEIECHUU HCCIEIOBAHUNM B paMKax
y4eOHOTO IKCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-HCCIICIOBATEIHCKON M MPOEKTHON NESITEIBHOCTH C
WCIIOIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JTA0OPaTOPHOTO 000PYAOBAHUS;

e pemarh pacu€THHIE 33/1a4U C SIBHO 3aJaHHOW M HESBHO 3aJaHHON (DH3NYECKON MOJENbIO: Ha
OCHOBAHWHM aHAJIM3a YCJIOBHS BBIOMpaATh (U3MUECKHE MOJEIH, OTBEUAlolue TpeOOBaHUSM 3a/auH,
OPUMEHITh (POPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYNAThl (U3UYECKUX TEOPHH TpHU
UCIOJIb30BAaHUM MAaTEMATHUECKUX METOJOB pEIICHHs 3a/ay, MPOBOJIUTH PAcU€Thl HA OCHOBAaHUU
UMEIOIUXCS JIAHHBIX, aHAJIM3UPOBATh PE3YyIbTAThl U KOPPEKTHPOBATh METOIBI PEIICHUS C YYETOM



MIOJTyYEHHBIX Pe3yJIbTaToB;

e pemaTh KayecTBEHHBIC 3a7ayd, TpeOylollue MPUMEHEHUs 3HAaHUM M3 pa3HBIX pa3/esioB
Kypca (pU3MKH, a TaKKe MHTETpallMy 3HAHUW M3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA:
BBICTPAMBATh JIOTHUYECKYIO IIETIOUKY PACCYKACHUIN C OMOPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (PU3UYECKUE SIBIICHUS,

e JHCIIOJIb30BaTh TEOPETUYCCKHE 3HAHMS I OOBSICHEHHS OCHOBHBIX HPUHIUIIOB PaOOTHI
M3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOMCTB M TEXHOJIOTUIECKUX MTPOIECCOB;

e TIPUBOJUTH NMPHMEPHl BKJIAJa POCCUHCKUX M 3apyOCIKHBIX YYEHBIX-(PU3UKOB B PA3BUTHE
HAYKH{, B 00BSCHEHHE MIPOIIECCOB OKPYIKAIOLIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

e QHAJNHM3UPOBATh U OLIEHUBATH IOCIEACTBUS OBITOBOW M MPOHM3BOJACTBEHHOW NESATEIHLHOCTH
YeNIOBEKa, CBSI3aHHOW C (DU3MYECKMMH TPOIECCAMM, C TO3UIUH HIKOJOTHYECKON Oe30macHOCTH,
NPEJCTaBICHUNA O palMOHAIBFHOM MPUPOJOIOIb30BAaHUM, a TaKXKe pPa3yMHOM HCIIOJIb30BaHUH
JTOCTYDKEHUH HAYKHU U TEXHOJIOTUH JIJISl TAIbHEHIIIEr0 pa3BUTHS YEIOBEUYECKOTO O0IIECTBA;

e TIPUMEHSTH Pa3JIMYHbIC CIOCOOBI paboThl ¢ HMH(pOpMaIKel (HU3UIECKOTO COACPIKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJOTWHA, MpPH O3TOM  HCIIOJIB30BaTh
COBpEeMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKA, IEpEpaObOTKU U MPEIbSIBICHUS YIeOHOH 1
HAYYHO-TIONYJISIPHON MH(OPMAIMH, CTPYKTYPHPOBAHUS M HHTEPIIPETAINH HH()OPMAIIH, TTOTydEeHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KDUTHUYECKH aHAM3UPOBATH MOJTyYaeMyr0 HH(POPMAIIMIO U OIICHUBATH €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOMIMXCS 3HAHWW, TaKk M HAa OCHOBE aHallM3a HCTOYHHKA
nHpopManuu;

e TPOSIBIISATh  OPraHW3AlMOHHBIE W  TO3HABATCIbHBICE  YMCHHS  CaMOCTOSITEIBHOTO
pUOOPETEHUST HOBBIX 3HAHUI B TPOIIECCE BBIMOJHEHHS MPOCKTHBIX M Y4eOHO-HUCCIICA0BATEILCKUX
pabor;

e paboTaTh B TPYMIE C WCIOJHEHUEM PA3UYHBIX COLMAIBHBIX POJICH, TNIAHUPOBATH PadOTy
TPYIIIBL, PAMOHAIBHO PACHpPEACTATh ACATENIBHOCTh B HECTAHIAPTHBIX CHTYalUsAX, aJeKBATHO
OLIEHUBATh BKJIAJ] KaXKJIOTO U3 YYACTHUKOB TPYIIIBI B pEIIEHUE pacCMaTpUBAEMOM TIPOOIIeMBI;

e TIPOSIBIIATH MOTHBAIIUIO K OyayIei mpoheCCHOHATBHON JIESTEFHOCTH TI0 CIIEIHATbHOCTSIM
($U3NKO-TEXHUYECKOTO PO(UIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB Cnoco0 oueHku

HanmenoBanme Cnucok UTOroBbIX MJIAHUPYEMBIX

Ne Kontpo | IIpaktn | DJexkTpoHHbIe (HHU(PPOBHIE) HUTOr0BbIX
pa3/iesioB U TeM pe3yJabTaToB C YKa3aHUEM ITANOB UX

n/n Bcero | ibHBIE | Yeckue o0pa3oBaTte/ibHbIE pecypchl IVIAHUPYEMBbIX

NMPOrpaMMbI dopmupoBanus
paboTbl | padoThI pe3yabTaToB

Paznen 1. HAYUHBIH METO/1 IO3HAHMSI ITIPUPO/IbI

1.1 | Hayunslii meTon 6 0 1 Caiit- «®Puzuka.ruy» -IIOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, YcTHbIN onpoc
MIO3HAHUS TPUPOJIBI http://www.fizika.ru/index.php | TeXHOJIOrMYECKOM, SIKOIOTHUECKOM, COLMAILHOMI
oOpa3oBarenpHas muargopMa | U AITUYECKOH cepax AeATeIbHOCTH YEI0BEKa,
SAKunacc https://www.yaklass.ru | posns 1 MecTo GU3MKH B COBpEMEHHON HAYYHOU
oOpa3oBarenpHas margopMa | KapTHHE MUPA, 3HAYCHHUE ONUCATEIHHOMH,
POIII https://resh.edu.ru/ CHCTEMAaTH3UPYIOIICH, O0BSICHUTEIILHOU U
oubmmorexka MO IPOTHOCTUYECKOH (DYHKIHIA (PU3UIECKOM
https://uchebnik.mos.ru/catalog | reopun
ue?class level _ids=11 -IIPOBOJIUTH KOCBCHHBIC H3MepeHus pusnueckux | Jlaboparophas
Caiit «®du3uka B mIKOJE) - BEJIMYMH, IIPU 3TOM BbIOMPATh ONTHUMAIIBbHBIH pabota
AHMMAIIUU U CUMYJISLIUN METOJ] U3MEPEHHsI, OLIEHUBATH a0COIOTHBIE U
https://www.vascak.cz/physiCS | oTHOCHTENbHBIE MOIPEITHOCTH IPSIMBIX H
animations.php?l=ru KOCBEHHBIX U3MEPEHUI;
LearningApps.org caift -IIPOBOJUTEH OMBITHI 10 IPOBEPKE NpenoxkeHHon | [IpakTnueckas
TOJUIEPKKH OOYdEHHUS 1 TUIIOTE3bI: IJIAHUPOBATh JKCIECPHUMECHT, pabota
npenojiapaHus ¢ NOMOIIBIO coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
HEOOIBINNX OOIIENOCTYITHBIX aHAJIU3UPOBATH ITOJIYUYCHHBIC PE3YIbTAThl U
UHTEPAKTUBHBIX MOAYJIEH JienaTh BBIBOJ O CTATyCce MPEeAIOKEHHON
https://learningapps.org/impres | runoressr;
sum.php -co0mI0AaTh MpaBuiia 0€30IacHOro TpyAa Npu [TpakTuyeckas
MPOBECHUY UCCIICIOBAHUIN B pabora
paMKax y4eOHOro SKCIIepUMEHTa
Wroro no pazneny 6

Pa3zpgen 2. MEXAHUKA



http://www.fizika.ru/index.php
https://www.yaklass.ru/
https://resh.edu.ru/
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https://uchebnik.mos.ru/catalogue?class_level_ids=11
https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

2.1

Kunemaruka

10

Caiit- «Pusuka.ruy»
http://www.fizika.ru/index.php
oOpasoBarenbHas miatdopma
SKacc https://www.yaklass.ru
oOpasoBarenbHas miatdopma
PDIII https://resh.edu.ru/
ononmmorexa MOIILI
https://uchebnik.mos.ru/catalog

-pa3nuyaTh yCIOBUS IPUMEHUMOCTH MOJIENICH
(bU3NYECKUX TEN U MPOLECCOB (SIBICHUI):
MHEpIUAIbHAs CUCTEMa OTCUETa, MaTeprabHas
TOYKA, PABHOYCKOPEHHOE JIBIKEHUE, CBOOOJHOE
naJieHue;

YcTHBII onpoc

ue?class_level ids=11

Caiit «Pu3uKa B IMIKOJIE» -
AHUMAllM U CUMYJISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caiit
MOAJIEPKKH 00Y4YeHUS U
npenoaaBaHuA € MIOMOIIBIO
HEOOJIBIINX O0IIETOCTYITHBIX
HHT epaKTI/IBHI)IX MOIIyJICﬁ
https://learningapps.org/impres

sum.php

-aHAIM3UPOBATH M OOBSICHATH MEXaHUUECKUE
MIPOLIECCHI U SIBJICHHUS, UCIIOJIb3Ysl OCHOBHBIE
II0JIO’KEHHUS U 3aKOHBI MEXaHUKHU
(OTHOCUTEIBHOCTH MEXAHUYECKOTO JIBUYKEHUS,
(bopMyITbl KHHEMAaTHKH PaBHOYCKOPEHHOTO
JBUKEHHUS, TpeoOpasoBanus ["anumnest mis
CKOPOCTH U MIepeMEIIEHUS);

VYeTHbII onpoc
Pemenne yueOHbIX
U TIPAKTUKO-
OpPUEHTHPOBAHHBIX
3a1a4

-OIINChIBATh (I)I/I3I/I‘ICCKI/IG IMpOonucCCChI MU ABJICHUA,
HCIIOJIB3Ys BCJIMYHHBI: ICPEMCIICHUE, CKOPOCTD,
YCKOPCHUC,

VYerHbll onpoc

-00BACHATh OCOOCHHOCTH MPOTEKAHUS
(bu3NUeCKUX SIBICHUI: MEXaHUYECKOE

Pemienune yueGHbIX
U TIPAKTHUKO-

JBIOKEHUE; OPHUEHTHPOBAHHBIX
3a1a4

-IPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTHU MYTH JlabopatopHas

OT BPEMEHH C MCMOJIb30BAHUEM MPSIMBIX paboTta

M3MEpEHUH, IPH 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PMKCUPOBATh PE3Y/IbTaTh
MOJIyYEHHOM 3aBUCUMOCTH (PU3NUECKUX BEIUUNH
B BUJI€ TPAQUKOB C Y4ETOM aOCOMIOTHBIX
MIOTPELIHOCTEN U3MEPEHUH, 1€TIaTh BBIBOBI 110
pe3yJIbTaTaM UCCIIEN0BaHNUS;



http://www.fizika.ru/index.php
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?class_level_ids=11
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https://www.vascak.cz/physicsanimations.php?l=ru
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-pelaTh pacuE€THBIE 3a/1a4 C IBHO 33IaHHON U
HESIBHO 33/IaHHOM (pU3MYeCcKON MOJIEbIO: Ha
OCHOBaHUU aHAJIN3a YCIOBUS 0OOCHOBBIBATH
BBIOOP (DM3UYECKON MOJIEIH, OTBEUYAIOIIEH
TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIHI,
3aKOHbI, 3aKOHOMEPHOCTHU U MOCTYJIaThl
(hU3HYECKUX TEOPHId TIPH UCIIOJIb30BAHUN
MaTeMaTUYECKHUX METOJOB pelIeHus 3ajad,
MIPOBOJUTH PAaCUEThl HA OCHOBAHUY UMEIOIIHXCS
JAaHHBIX, aHATTU3UPOBATH PE3YNIbTATHI U
KOPPEKTUPOBATH METOJIbI PEIICHUS C YIETOM
MOJy4YEHHBIX PE3yIbTaTOB;

Pemenue yaeOHbBIX
U MPaKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
KoHntposbHas
pabora

-pelaTh KaueCTBEHHBIE 3a/1aul, TpeOyrolne
NpUMEHEHHS 3HaHUH U3 pazaena «KuHemarnka
Kypca (pU3HKH, a TAaK)KE UHTErpallui 3HAaHUH U3
JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA: BBICTpAaUuBATh JIOTHYCCKYIO LHCIIOUYKY
paccykXJIeHHUH C OMOPOI HA U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PH3HYECKUE SBIICHUSI.

Pemenue yueOHbIX
U MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
Konrtponbnas
pabora

2.2

Jnnamuka

10

Caiit- «dusuka.ru»
http://www.fizika.ru/index.php
oOpa3oBatenpHas miaardopma
SIKacc https://www.yaklass.ru
oOpa3oBatenpHas miaardopma
POII https://resh.edu.ru/
oubimorexka MOIII
https://uchebnik.mos.ru/catalog

-pa3nu4arh ycI0BHs IPUMEHUMOCTH MOJENIEN
(hU3MYECKUX TEJ U MPOLIECCOB (SBJIECHUN):
UHepIHabHas CUCTeMa OTCU€Ta, aOCOIOTHO
ynpyrast [epopmanus;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1ad

ue?class level ids=11

Calit «®u3uKa B IIKOJIE -
AHUMAallMu U CUMYJISIHUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caift
HOJICPKKH O0yUeHHS U
npenoaaBaHusa C MIOMOIIBIO
HEOOJIBIINX OOIIETOCTYITHBIX

-paznuyarh yclIoBus (TpaHHIIbI, 00JIACTH)
MIPUMEHUMOCTH 3aKOHOB HBEFOTOHA, MTOHUMATh
BCEOOIIHIT XapaKTep 3aKOHOB U OTPAaHHUUYEHHOCTh
UCTIOJIb30BaHUs YaCTHBIX 3aKOHOB;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1ad

-aHaITU3UPOBATh U OOBSICHATH MEXaHUYECKHE
IPOUECCHI U ABJICHUSA, UCITIOJIB3Ys1 OCHOBHBIC
TOJIOKEHUS U 3aKOHBI MEXaHUKHU
(mpeobpazoBanus ["anmmes 1ist CKOPOCTH U
nepeMeInieHus, 3aKkoHbl HploToHa, MPUHIIHIT
OTHOCUTCIIBHOCTH FaJ'II/IJ'IGSI, 3aKOH BCEMHUPHOT'O
TATOTEHUS, ), IPH STOM HCIOJIb30BaTh
MaTeMaTHYeCKOE BBIPAKCHHIE 3aKOHOB,
yKa3bIBaTh YCIOBUS MPUMEHUMOCTH (DU3HUECKHUX

YcTHBII onpoc



http://www.fizika.ru/index.php
https://www.yaklass.ru/
https://resh.edu.ru/
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WHTEPAKTUBHBIX MOJYJICH
https://learningapps.orag/impres

sum.php

3aKOHOB: MpeoOpa3oBaHuil ['anuies, BTOpOro u
TpeTbero 3akoHoB HploTOHA, 3aKoHa
BCEMUPHOIO TATOTEHUS;

-OMUCHIBATh (PU3MYECKHE MTPOLIECCHI U SBJICHHSI,
WCIIOJIB3YS BEIMUMHBI: CUJIa TSXKECTH, cujla
YIPYTOCTH, CUJIa TPEHUS,

VYcerHblii onpoc

-IIPOBOJUTH OIIBITHI I10 IIPOBEPKE TUIIOTE3BI O
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHUS OpycKa 10
HAKJIOHHOM IIJIOCKOCTHU Ha 3alaHHOE PacCTOSTHUE
OT €r0 MaccChl: INIAHUPOBATh YKCIIEPUMEHT,
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
aHAJIIM3UPOBATh IIOJYYCHHBIE PE3YJIBTATHI U
JIEJIaTh BBIBOJL O CTaTyCe NPEUI0KEHHON
TUIIOTE3BI,

IIpakTuyeckas
pabora

-IIPOBOJIUTH MCCIIE0OBAHUE ABMXKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH € MCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHUPOBATH PE3YIIHTAThI
MOJTY4EHHOU 3aBUCUMOCTH (PU3NYECKHUX BETHMUNH
B BH/JI€ TPAPUKOB C YIETOM a0COFOTHBIX
MOTPEUTHOCTEN U3MEPEHUH, 1€N1aTh BHIBOBI 110
pe3yJibTaTaM UCCIIeI0BaHus;

JlaGopaTopHas
paborta

-pemaTh pacu€THbIE 3aJ]a4M C SIBHO 33JaHHOU U
HESBHO 3aIaHHON (PU3UUYECKON MOJIEINBIO: Ha
OCHOBaHWH aHAllM3a YCIOBUSI 000CHOBHIBATh
BbIOOD (pu3MUECKON MOJIeNH, OTBeYaroLIei
TpeOOBaHUSAM 3374, TPUMEHSATH (YOPMYIIBI,
3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIaThl
(bU3MYECKUX TEOpU IPU UCIIOIB30BaHUHU
MaTeMaTHN4YCCKNX METOJ0B pemeHI/m 3aj1a4,
MPOBOJIUTH PACUYEThl HA OCHOBAHUH UMEIOILIUXCS
JaHHBIX, aHaJ'II/I3I/IpOBaTI) pe3y.]'II)TaTI)I nu

Pemienune yueGHbIX
Y TIPaKTUKO-
OPHEHTHUPOBAHHBIX
3a1a4
KoHnTponsHas
paborta



https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

KOPPEKTUPOBATh METO/IbI PEIICHUS C YIETOM
MOJTy4YEHHBIX PE3yJIbTaTOB;

-pelaTh KaueCTBEHHBIE 3a]]auu, TPeOyIoIHe
NpUMEHEHHUs 3HaHUHU U3 pazzaena «JluHamuka
Kypca (QU3UKH, a TAK)KEe UHTETPAlUH 3HAHUH 13
JIPYTUX TIPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTHYECKYIO LIETIOUKY
paccyXJAeHUI ¢ ONOPOil HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (HU3UYECKUE SIBICHHUS.

Pemenue yueOHBIX
U IIPAKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
KoHntposbHas
pabora

-aHAJIU3UPOBATh U OOBACHATH MEXaHUYECKHE
IMPOLCCChI U ABJICHUS, UCIIOJIb3YA OCHOBHBLIC
MOJIO)KEHUSI U 3aKOHBl MEXaHWUKH (YCIIOBUS
paBHOBECHS TBEPAOTO TEIIA;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHECHTUPOBAHHBIX
3amad

2.3

Craruka TBEPIOTO
TENa

Caiit- «Dusnka.ru»
http://www.fizika.ru/index.php
oOpa3oBarenpHas matgopma
SKnacc https://www.yaklass.ru
oOpa3oBarenpHas mwiatgopma
POIII https://resh.edu.ru/
oubimmorexa MOIII
https://uchebnik.mos.ru/catalog

-OIINCBhIBATh (l)I/ISI/ILIeCKI/Ie IMpOonCCChl U SABJICHUA,
HCITOJIb3Ys BCJIMYHUHBI: MOMCHT CHUJIBI;

YcTHBII onpoc

ue?class_level ids=11

Caiit «®u3HuKa B IIKOJIEY -
AHUMAIIMU U CUMYJISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caift
MOAJICPKKHA 00yIEHUS U
MPENOJABAHUS C TIOMOLIBIO
HEOOJIBIINX O0IIETOCTYITHBIX
MHTEPAKTUBHBIX MOAYJEH
https://learningapps.org/impres

sum.php

-IIPOBOJUTH UCCIIEJOBAHNE YCIOBUIA PAaBHOBECHUS
TBEPOTO TeJIa, UMEIOIIEr0 OCh BPALCHMUSI C
VCITOJIB30BAHUEM IIPSIMBIX U3MEPEHUH, IIPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOIYYEHHON 3aBUCUMOCTH
(u3NYeCcKUX BEMYMH B BHJIE Tpa(UKOB C
y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEN
U3MEPEHUM, 1e1aTh BBIBOJBI I10 PE3YJILTATAM
VICCIICIOBAHNS,;

JlaboparopHas
pabora

-pemarh pacu€THBIE 3a/1a4M C SBHO 3aJaHHOU U
HEsIBHO 33JJaHHON (PU3NYECKOM MOJIEIIBIO: Ha
OCHOBAHUU aHaJIM3a yCIOBHsI 00OCHOBBIBATh
BBIOOD (pU3MUECKON MOJIENH, OTBEYaroLIei
TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl
(bu3NYecKUX TeOpHUil P UCIOIB30BAHUU
MaTEMaTUYCCKUX METOJ0B PCUICHUA 3a1a4Y,
IIPOBOJUTH Ppacu€Thl HA OCHOBAHUU UMEIOIINXCS
JAaHHBIX, aHAJIU3UPOBATDh PE3YJIbTAThI U
KOPPEKTHPOBAaTh METO/IbI PEIIEHUS C YUYETOM
MIOJIYYE€HHBIX PE3YyJIbTATOB;

Pemenue yaeGHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
KonTponbHas
pabora



http://www.fizika.ru/index.php
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?class_level_ids=11
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-UCIIOJIb30BATh TCOPCTUUCCKNUC 3HAHUA IJIA

Pemenue yaeOHbBIX

00BSICHEHUS! OCHOBHBIX ITPHHIIUTIOB PA0OTHI Y TIPAKTHKO-
OPHECHTHUPOBAHHBIX
3aga4
KoHntposbHas
pabora
-pa3jnyaTh yCJIAOBUS IPUMEHHUMOCTH MO/IEIICH Perrenue yaeOHbIX
(hU3UYECKUX TEJl U TIPOLIECCOB (SIBJICHUN): Y TIPaKTHUKO-
abCOJIIOTHO yIpyroe U abCOJIIOTHO HEYIIPYTroe OPHEHTUPOBAHHBIX
CTOJIKHOBEHWUS; 3a1a4
2.4 | 3aKoHBI 10 Caiit- «Pusuka.ru» -paznuyarh ycioBus (TpaHHIIbl, 00JIaCTH) Pemenne yueOHbIX
COXpaHCHHS B http://www.fizika.ru/index.php | mpuMeHUMOCTH 3aKOHOB COXPaHCHHS, IOHUMATh | U IIPAKTHKO-
MeXaHHUKe oOpa3oBatenbHas iargopma | BceoOmuit xapakrep GyHIaMEeHTaTbHBIX OPHEHTHPOBAHHBIX
SKnacc https://www.yaklass.ru | 3akoHOB 1 OrpaHHYEHHOCTb UCIIOJIb30BaAHUS 3a1a4

oOpa3oBarenpHas mwatgopma
POIII https://resh.edu.ru/
ouobmmnorexa MOIII
https://uchebnik.mos.ru/catalog

YaCTHBIX 3aKOHOB,

ue?class_level ids=11

Caiit «®u3uKa B IIKOJIEY -
AHUMAIIMHU U CUMYJISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caifT
MOAJICPKKUA 00yIEHUS U
MPENOJABAHUS C IOMOILIBIO
HEOOJIBIINX 00IIETOCTYITHBIX
MHTEPAKTUBHBIX MOAYJEH
https://learningapps.org/impres

sum.php

-aHAJIM3UPOBATH U OOBACHATH MEXaHUYECKUE
IIPOLIECCHI U SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIE
HOJIOKEHHUS U 3aKOHbI MEXaHUKHU (3aKOHBI
COXpaHEHHUsI UMITYJIbCAa U MEXAHUYECKOU
SHEpI'uH, CBsI3b paObOTHI CUIIbI C U3MEHEHUEM
MEXaHUYECKON SHEPIUH), IPU 3TOM
UCIIOJIB30BaTh MaTEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH
(U3NYECKUX 3aKOHOB COXPAHEHHS UMITYJIbCa U
MEXaHUYECKON SHEPIUU;

Pemenne yueOHbIX
Y TIPAKTHKO-
OPHEHTHPOBAHHBIX
3amaq

-OIHUCHIBaTh (pU3MUYECKHE MPOLECCHI U SBIECHUS,
WCIIOJIb3YS BEJIMUMHBL: UMITYJILC TE€JIA U CUCTEMBI
TEJ, NOTEHLIMaIbHAas SHEPIUsl, KUHETUYECKast
SHEprus, MEXaHU4ecKasi SJHeprus, padoTa CUIIbl,
MOIIHOCTb, SHEPTUs B3aUMOAECHCTBHSI TENA C
3emnéil BOM3H €€ MOBEPXHOCTH, SHEPTUs

ynpyroil nedhopMaliuu Npy>KUHBI;

YcTHBIN onpoc
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-IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS UMITYJIbCA,
KAHETHYECKOW ¥ MOTCHIIUAILHOW YHEPTHUH,
paboThI, TP STOM BBIOMPATH ONITUMATHHBIN
METOJI U3MEPEHUSI, OIICHUBATh a0COIFOTHBIC U
OTHOCHUTEIIbHBIC MTOTPEITHOCTH MPSMBIX U
KOCBEHHBIX H3MEPEHHIA;

JlaGoparopHas
pabora

-pelarh pacuE€THBIE 3a/1a4U C ABHO 33IaHHON U
HESIBHO 33/1aHHOI (pM3MYeCcKON MOJIEbIO: Ha
OCHOBaHUU aHAJIN3a YCIOBUS OOOCHOBBIBATH
BBIOOP (DM3UYECKON MOJIEIH, OTBEUYAIOIIEH
TpeOOBaHUAM 337auu, IPUMEHATH GOPMYJIBL,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl
(hU3HYECKUX TEOPHIA TIPH UCIIOJIE30BAHUN
MaTeMaTUYECKUX METOJOB PElIeHus 3a1ad,
MPOBOJIUTH PACUYETHl HA OCHOBAHUHU UMEIOIIUXCS
JAHHBIX, AaHATTU3UPOBATH PE3YIbTATHI U
KOPPEKTUPOBATH METOJIbI PEIICHUS C yU4ETOM
MOJIYYCHHBIX PE3yJIbTaTOB;

Pemenue yueOHBIX
U MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
Konrtponbnas
pabora

-pelaTh KaueCTBEHHbIE 3aJjauu, TpeOyrolue
PUMEHEHNU 3HaHUU U3 pazzaena «KuHematuka»
Kypca pU3MKH, a TaK)Ke UHTETpallii 3HAaHUN U3
JAPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOT O
LAKJIA: BBICTPANBATh JIOTHYECKYIO LIETIOUKY
pacCyKI€HUU ¢ OIIOPOIl Ha U3YyYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3HYECKUE SIBICHUS.

Pemenne yaeOHbIX
U TIPaKTHKO-
OpPHEHTHUPOBAHHBIX
3a1a4
KoHntposbHas
pabota

Hroro no pazgeny

35

Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U

TEPMOANHAMMUKA

3.1 | OcHOBEI
MOJIEKYJIIPHO-
KUHETHYECKOU
TEOPHUH

15

1

4

Caiit- «dusuka.ru»

http://www.fizika.ru/index.php

oOpa3oBarenbHas miatgopma
SAKmacc https://www.yaklass.ru

oOpa3oBarenpHas miatgopma
PDOIII https://resh.edu.ru/

oubaunorexa MOIII

https://uchebnik.mos.ru/catalog

ue?class level ids=11

-aHAITU3UPOBATh U OOBSACHATH TEILIOBBIC
MPOLECCHI U ABJIEHUS, UCTIOb3Ys] OCHOBHBIE
nosioxkeHuss MKT u 3akoHBI MOJIEKYIISIpHOI
(u3uKY (CBS3b AaBIEHUS UI€aIbHOTO ra3a co
CpeaHel KHHETUYECKON DHEPTUEN TEIIIOBOIO
JIB)KEHUS M KOHUEHTPALIMEN €ro MOJIEKYJI,
CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPEAHEN
KUHETHYECKON YHEPTUEN TETIOBOTO ABUKEHUS
€r0 YacTHIl, CBSA3b JABJICHUS HJIeaJIbHOIO T'a3a ¢

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amadq
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Caiit «®u3uKa B IIKOJICY -
AaHUMalluu 1 CI/IMYJISII_II/II/I
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org cait
HOJICPKKH OOYyUSHHS U
MIPENOIaBaHMs C TTIOMOIIBIO
HEOOJIBIINX OOIIETOCTYITHBIX
WHTEPaKTUBHBIX MOIYJICH
https://learningapps.org/impres

sum.php

KOHILICHTpaLed MOJIEKYJI U €70 TEMIIEPATYPOU,
ypaBHeHue MenneneeBa—Knaneiipona,), npu
ATOM HCIOJIb30BaTh MaTEMATUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH YpaBHEHUsI MeHieneeBa—
Knanelipona;

-00BSICHSITh OCOOCHHOCTH TTPOTEKAHUS
(U3NYECKUX SBICHHIA: TEIIJIOBOE IBHKECHHUE
YaCTHI] BEIIECTBA, TEMIOBOE paBHOBECHE,
OpOYHOBCKOE JIBIKCHHE, TUDYy3us;

VYcrHblii onpoc

-IPOBOJUTL OMNBITBI IO M3YYEHUIO TIa30BBIX
3aKOHOB: TUIAHUPOBATh SKCIIEPUMEHT, COOUpPATh
AKCIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJIM3UPOBaTh IIOJIyYEHHbIE pPE3yJbTaThl MU
JIeNIaTh BBIBOJ O CTaTyce MPENIOKEHHOU
TUIIOTE3BI;

JlaGopaTopHas
pabora

-pemaTh pacuéTHbIC 3a/1a41 C SIBHO 33JaHHON U
HESIBHO 33JJaHHON (PM3MUYECKOM MOJIEIbIO: Ha
OCHOBAHMHU aHaJIN3a YCIOBUS 0OOCHOBBIBATh
BbIOOD (pU3MUECKON MOIEIH, OTBEYAOLIEH
TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (HOPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThI
(bu3n4eCKUX TEOpHil MPH UCTIOIb30BAHUU
MAaTE€MAaTUYCCKUX METOAO0B PCIICHUA 3aaa4,
IIPOBOAMTH PAcU€Thl HA OCHOBAHUH MMEIOIINUXCS
JAaHHBIX, aHAJIM3UPOBATL PE3YJIbTAThI U
KOPPEKTHPOBAaTh METO/IbI PEILIEHUS C YIETOM
MIOJIYYEHHBIX PE3YyJIbTATOB;

Pemenne yueGHbIX
U TIPaKTHKO-
OPHEHTUPOBAHHBIX
3aja4
KoHnTponbsHas
pabora

-penaTth KaueCTBEHHBIC 33/]a4H, TPEOYIOIIHe
MIpUMEHEHHUS 3HaHUH u3 pazaena «OCHOBBI MKT)
Kypca (GU3HKH, a TaK)Ke MHTETPAlluK 3HAHUN U3
JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTUUECKYIO LIETIOUKY
pPacCyX)IE€HUI C ONOPOIl HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS.

Pemenne yueGHBIX
Y IPAKTHKO-
OpUEHTHPOBAHHBIX
3a1a4
KoHnTponbHas
pabora



https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

-pa3nInyarh yCIOBUs IPUMEHUMOCTH MOJEIIEH

Pemenue yaeOHbBIX

(hU3UYECKUX TEJ U IPOLIECCOB (SIBJICHUN): Y TIPaKTHUKO-
AKHUAKOCTU U TBEPOTO (KPUCTAILIIMIECKOIO) OPUEHTUPOBAHHBIX
TEIa; 3a1a4
3.2 | Tepmonunamuka.Tern | 20 Caiit- «®Du3uka.ruy» -aHAJIM3UPOBATH U OOBACHITH TEIIOBBIC Pemenue yueOHBIX
JIOBBIE MAIIUHBI http://www.fizika.ru/index.php | mporeccs u SBICHHS, 3aKOHBI TEPMOJAUHAMHUKH | M IPAKTHKO-
oOpa3oBatenpHas maargopma | (IEpBbIi 3aKOH TEPMOANHAMUKH, 3aKOH OPHEHTHPOBAHHBIX
SKnacc https://www.yaklass.ru | coxpaHeHus 3JHEPTUHU B TEILIOBBIX MTPOIECCaXx); 3a1a4

oOpa3oBarenpHas maTgopma
POIII https://resh.edu.ru/
ouobmunorexa MOIII
https://uchebnik.mos.ru/catalog

ue?class_level ids=11

Caiit «®u3HuKa B IIKOJIEY -
aHUMalH U CUMYJIALUU
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caiit
MOJICPKKH 00ydeHHS 1
MPENOJABAHUS C IOMOILIBIO
HEOOJIBIINX 00IIETOCTYITHBIX
MHTEPAKTUBHBIX MOJYJIEN
https://learningapps.org/impres

sum.php

-OIIUChIBATH (I)I/I3I/IHCCKI/IG MMPpOLECCChI U ABJICHUA,
UCIIOJIb3YS BEJIMYMHBI: KOJMYECTBO TEILIOTHI,
abcoroTHas TeMIleparypa Tena, pabora B
TEpPMOJIMHAMUKE, BHYTPEHHSS SHEPTUs
UJICAJIbHOTO OJHOATOMHOIO T'a3a, paboTa
U/1€aIbHOTO ra3a, OTHOCUTEIbHAS BIaKHOCTh
Bo3ayxa, KII/ naeanbHOro TemioBoro
JBUTATECII,

YcrHblii onpoc

-IIPOBOJIUTH UCCIIEIOBAHNE aAlabaTHOIO €
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH, IIPU 3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (PUKCHUPOBAThH
pE3yJIbTaThl MOJYyYEHHOMN 3aBUCUMOCTHU
(hbU3UYECKUX BEIMYHMH B BUE TPaUKOB C
y4€TOM aOCOJIOTHBIX MOTPELTHOCTEN
U3MEPEHUH, J1e1aTh BBIBOJIBI 110 PE3yJIbTaTaM
VICCIIE[IOBAHHSI;

JlaboparopHas
pabora

-pemarh pacu€THbIE 3a/1a4M C SBHO 3aJJaHHOU U
HESIBHO 331aHHON (PM3MYECKOil MO/IeNbIo: Ha
OCHOBAHUU aHAJIM3a yCIOBHs 00OCHOBBIBATh
BbIOOp (PU3NUECKOI MO/IEH, OTBEYAIOIIEH
TpeOOBaHUAM 337auu, IPUMEHATH GOPMYJIBL,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl
(bu3MYECKUX TEOPUl IPH UCIIOJIb30BAHNUN
MaTeMaTHYECKUX METOJOB pEIICHU 3a/1a4,
MIPOBOJUTH Pacu€Thl HA OCHOBAHUU UMEIOIINXCS
JTAaHHBIX, AaHATTM3UPOBATh PE3YNIbTATHI U
KOPPEKTUPOBATh METO/IbI PEILIEHUS C YUETOM
MIOJIYYE€HHBIX PE3YyJIbTaTOB;

Pemenne yueOHbIX
U TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4
KoHntponbHas
pabota



http://www.fizika.ru/index.php
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?class_level_ids=11
https://uchebnik.mos.ru/catalogue?class_level_ids=11
https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

-pelaTh KaueCTBEHHBIE 33/1a4H, TpeOyIoIue
NPUMEHEHHUS 3HaHUH U3 paznena
«TepMonnHamuKay Kypca pU3UKH, a TAKXKe
UHTETpaliy 3HAaHUH U3 JPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA: BEICTpauBaTh
JIOTHYECKYIO LEMOUYKY pacCyKJIeHUI ¢ 0nopoii
Ha U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(busnueckue IBICHHUS.

Pemenue yaeOHbBIX
U MPaKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
KoHntposbHas
pabora

-ACHOJBb30BaTh TEOPETHYECKUE 3HAHUS Ui
OOBSICHEHUS! OCHOBHBIX TPUHIMIIOB pabOTHI
TETJIOBBIX MAlllUH;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHECHTUPOBAHHBIX
3amad

-OIIKUChIBATh (bH3I/I‘-I€CKI/Ie MMpOUECCChI U ABJICHUA,
HCITOJIb3Ys BCJIMYHUHBI: OTHOCHUTCIIbHAA
BJIA’KHOCTBH BO3yXaA.

YcTHbIi onpoc

3.3

ArperaTtHblie
COCTOSIHHS
BeniectBa. Pa3oBbie
MIePEXOIbI

14

Caiit- «Dusnka.ru»
http://www.fizika.ru/index.php
obOpasoBarenbHas matgopma
SKnacc https://www.yaklass.ru
oOpa3zoBatenpHas iardopma
PD1II https://resh.edu.ru/
ouobanorexa MOIII
https://uchebnik.mos.ru/catalog

-00BSACHATH OCOOEHHOCTH IIPOTCKAHHA
(1)I/I3I/I‘-IGCKI/IX SIBIICHHIA: HCIIapCHUEC, KUIICHHUEC U
KOHACHCAIM:, INIABJICHUC U KPHUCTAJTIM3allus,
HAITPaBJICHHOCTD TCIUIONICPCAAYH;

YcTHBII onpoc

ue?class level ids=11

Caiit «®Pu3uKa B IIKOJIE -
AaHUMAluu U1 CUMYJSIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caiit
HOJIEP>KKH O0yUeHHS U
npenoaaBaHusAa C MIOMOIIBIO
HEOOJIBIINX OOIIETOCTYITHBIX
I/IHTepaKTI/IBHHX MO)Iy.]'IGfI
https://learningapps.org/impres

sum.php

-IIPOBOJUTH KOCBEHHBIEC U3MEPEHHUS
OTHOCHUTEJIBHOM BIIQXKHOCTH, YIE€IbHON
TETMJIOEMKOCTH, TIPU 3TOM BBIOUPATH
ONTUMAaJIbHBIA METOJ U3MEPEHUS, OLICHUBATh
a0COJIIOTHBIE M OTHOCUTENbHbIE TOTPELTHOCTH
NIPSIMBIX ¥ KOCBEHHBIX U3MEPEHHUN;

JlaGoparopHas
pabota

-pemarb pacu€THBIE 3a/1a4M C SBHO 3aJaHHOU U
HEsIBHO 33JJaHHON (PU3NYECKOM MOJIEIIBIO: Ha
OCHOBAHMU aHAaJIM3a yCIOBHs 000CHOBBIBATh
BBIOOD (pU3MYECKON MOJIENH, OTBEYaroLIeit
TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl
(bu3NYeCcKUX TeOpHUil P NCIOIH30BAHUU
MaTE€MaTUYCCKHUX METOJ0B PCUICHUA 3aaa4,
IIPOBOJUTH Pacu€Thl HA OCHOBAaHNUU UMEIOLINXCSA
JAaHHBIX, aHAJIU3UPOBATDh PE3YJIbTAThI U
KOPPEKTUPOBATH METO/IBI PEIICHUS C YUETOM

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3aj1a4
KonTponbHas
pabora



http://www.fizika.ru/index.php
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?class_level_ids=11
https://uchebnik.mos.ru/catalogue?class_level_ids=11
https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

MOJIyYE€HHBIX PE3yJIbTaTOB;

-peliath KaueCTBEHHBIE 3a/1aul, TpeOyrolne
MIPUMEHEHHUS 3HaHUM U3 paszzaena «Da3oBbie
nepexoibl» Kypca (GU3MKH, a TaK)Ke UHTETrpaliu
3HAHUU U3 JPYTUX [PEIMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA: BBICTPAUBATh JIOTHYECKYIO
LIENIOYKY PACCYKJICHHI C OMOPOM HA U3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHe
SIBJICHUSL.

Pemenue yaeOHbIX
U TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3aja4
KonTponbhas
pabora

Hroro no pazaeny

49

Paznea 4. JIEKTPOJAUHAMUKA

4.1 | Dnekrpuueckoe mojue

24

Caiit- «Dusznka.ru»
http://www.fizika.ru/index.php
obOpasoBarenbHas matgopma
SAKacc https://www.yaklass.ru
obOpasoBarenbHas matgopma
POIII https://resh.edu.ru/
ouommorexa MOIII
https://uchebnik.mos.ru/catalog

ue?class level ids=11

Caiit «Pu3uKa B IIKOJIE -
AaHUMAalu U CUMYJISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caift
HOJIEP>KKH 00yUeHUS U
npenoaaBaHusa ¢ MIOMOIIBIO
HEOOJIBIINX OOIIETOCTYITHBIX
I/IHTepaKTI/IBHHX MO)Iy.]'IeI\/'I
https://learningapps.org/impres

sum.php

-aHAJIM3UPOBATH U OOBSACHSTH dJICKTPHUCCKUE
SIBJICHHSI, UCTIONIB3YSl OCHOBHBIE MTOJIOKEHHS U
3aKOHBI AJIEKTPOIMHAMUKY (3aKOH COXPaHEHHS
NIEKTPUYECKOrO0 3apsaa, 3akoH Kynona,
HOTEHIUAIBHOCTB 3JIEKTPOCTATHYECKOT'O MOJIs,
HPUHIHI CYTIEPIIO3UIIIH MIEKTPHUECKUX TOJICH,
IIPU 5TOM YKa3bIBasi YCIOBHS IPUMEHUMOCTH
3akoHa Kynona);

Pemenne yueOHbIX
Y TIPAKTHKO-
OPHEHTHPOBAHHBIX
3amaq

-OIIUChIBATH (I)I/I3I/ILIGCKI/IG MMPpOLECChI U ABJICHUA,
HCIIOJIB3YA BCIIUYUHBIL: 3JICKTPUYCCKOC I10JIC,
HaHpH)KéHHOCTB QJICKTPUYICCKOTO IT10JIA,
HaprDKéHHOCTI) IOJIAA TOUCYHOI'0 3apsaaa Ui
3apsKCHHOTO IIapa B BAKYYME U B JUDJICKTPUKE,
MMOTCHIHUAII SJICKTPOCTATUUCCKOI'O IMOJIA,
Pa3HOCThb NOTCHIHAJIOB, SJICKTPUYICCKAs €MKOCTb
IIJIOCKOI'0 KOHACHCATOpa, SHEPIrusd
OJICKTPHUYICCKOIO IMOJISA KOHACHCATOPA,

YcTHBII onpoc

-00BSICHATh OCOOEHHOCTH POTEKAHUS
(bU3NYECKUX SABICHUNA: STICKTPU3ALUS Tel,
SKBUIIOTEHIIMAILHOCTD TOBEPXHOCTHU
3apsHKEHHOI0 TPOBOJHMKA,

YeTHBIN onpoc

-pemarh pacu€THbIE 3a/1a4M C SBHO 3aJJaHHOU U
HESIBHO 33JJaHHOM (pr3nyecKkoit MOEIbIO: Ha
OCHOBAHMU aHAJIM3a YCIOBHs 0OOCHOBBIBAThH
BBIOOD (hHU3MUECKON MOJIeNH, OTBEYAIOIIeH

Pemenne yueOHbIX
U TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3a1a4



http://www.fizika.ru/index.php
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?class_level_ids=11
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https://www.vascak.cz/physicsanimations.php?l=ru
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TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTHU M MOCTYJIAThI
(Gu3NYECKUX TEOPHUil P UCTIOIH30BAHUHU
MaTEeMaTHYECKIX METOJIOB PEIICHHS 33/1a4,
MIPOBOJIUTH PAcUE€Thl HA OCHOBAHUU UMEIOIIUXCS
JaHHBIX, aHATU3UPOBATh PE3yIbTATHI U
KOPPEKTHPOBATh METO/IbI PELICHHUS C YIETOM
HOJIYYCHHBIX PEe3yJIbTaTOB,;

KonTponbHas
pabora

-pelaTh KaueCTBEHHBIE 3a]]auu, TPeOyIolue
IPUMEHEHHU 3HaHUU U3 paszaena «Pa3oBbie
nepexoap» Kypca PU3UKH, a TAKKe UHTETPAI[IH
3HAHWUU U3 JPYTUX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA: BBICTPAUBATh JIOTHUECKYIO
LENIOYKY PACCYKICHHUM € OIIOPON Ha U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHE
SIBJICHUSL.

Pemenue yueOHBIX
U PaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
Konrtponbnas
pabora

-aHAJIM3UPOBATh U OOBSACHATD PJICKTPUUCCKUE
SIBJIICHUS1, UCTIOJIb3YsI OCHOBHBIE TIOJIOKEHUS U
3aKOHBI SJIEKTPOAMHAMUKH (3aK0HBI OMa J1st
y4dacTKa LenH U JUIsl 3aMKHYTOM 3JIEKTPUUYECKON
uenu, 3akoH Jxoyns—JIenua, mpaBuiia
Kupxroda,);

Pemenue yueOHbIX
U MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4

4.2

TlocTosTHHBIN
3JIEKTPUUYECKUN TOK

24

Caiit- «dusuka.ru»

http://www.fizika.ru/index.php

oOpa3zoBaTtenbHas miarpopma
SIKmacc https://www.yaklass.ru

oOpa3oBaTtenbHas miarpopma
POII https://resh.edu.ru/

ouommmorexa MOIII

- OITMChIBATh (1)I/ISI/I‘~IGCKI/IC IMPOLECCHI U SABJICHUA,
HCITOJIb3YS BCJIWMYHUHBI: SJICKTPOABUXKYIIAA CHJIA,
CHuJia TOKa, HAlIPSKEHUE, MOIITHOCTh TOKaA,
COIMPOTUBJICHUC YUACTKa LCIHA C
MOCICA0BATCIIbHBIM U ITapaJlJICTIbHBIM
COCAUHCHUEM PE3UCTOPOB;

YeTHBIN onpoc



http://www.fizika.ru/index.php
https://www.yaklass.ru/
https://resh.edu.ru/

https://uchebnik.mos.ru/catalog

ue?class_level ids=11

Caiit «Pu3uKa B IIKOJIEY -
dHUMaAalluu 1 CUMYJIIOUA
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org cailT
MOAJICPKKHA 00yUEHUS U
npenoaaBaHus ¢ MOMOIIBIO
HEOOJIBIINX OOIIEAOCTYITHBIX
I/IHTepaKTI/IBHI)IX MOI[}/JIGI\/JI
https://learningapps.org/impres

sum.php

-TIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTH CHIIBI
TOKa OT HANPsHKEHUS C UCIOJIb30BAHUEM
MPSMBIX U3MEPEHUIA, TIPU ITOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCHPOBATH PE3yIbTaThI
MOJIY9€HHOM 3aBUCUMOCTH (PU3NICCKUX BEITMYUH
B BHJIC TPa(UKOB C yIETOM aOCOTIOTHBIX
MOTPEMIHOCTEN UBMEPEHUM, IETATh BBIBOBI 110
pe3ylbTaTaM HCCle0BaHNUS;

JlaGoparopHas
pabora

-pemaTh pacuéTHbIE 3a/1a4H1 C SIBHO 331aHHON U
HESIBHO 33J]aHHON (PU3MYECKON MOJIETIBbIO: Ha
OCHOBAHUU aHaJIM3a yCJIO0BHsI 000OCHOBBIBATh
BBIOOP (PH3UYECKOM MOJIENIN, OTBEYAIOIICH
TpeOOBaHUAM 3a/1a4l, IPUMEHATH (POPMYIIbI,
3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIaThl
(bu3nYecKUX Teopuil P UCIOIb30BAHUU
MaTCMAaTUYCCKUX MCTOAOB PCIICHHUA 3a4a4,
POBOJIUTH PACYETHI HA OCHOBAHUU UMEIOLIUXCS
JAaHHBIX, aHAJIU3UPOBATDb PE3YJIbTAThI U
KOPPEKTUPOBATH METO/IbI PEILEHUS C YUETOM
TIOJIyYEHHBIX PE3YJIbTATOB;

Pemenue yaeOHbBIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aja4
KonTponbhas
pabora

-pelaTh KaueCTBEHHBIE 3a/1aul, TpeOyrolne
NPUMEHEHHUS 3HaHUU U3 paszaena «Da3oBbie
nepexobl» Kypca (GU3UKH, a TaK)Ke UHTETpaIiu
3HAHUU U3 IPYTUX MPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LIUKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMIOYKY PACCYKJIECHHI C OMOPOM HA U3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHe
SIBJICHUSL.

Pemenne yueOHbIX
U TIPAKTUKO-
OPUEHTUPOBAHHBIX
3a1a4
KonTponbHas
pabota

-aHAJIIM3UPOBATh U OOBSACHATD SJICKTPUYCCKUEC

Pemenne yueOHbIX

SIBJICHUS, UCTIOJIb3YysI OCHOBHBIE ITOJIOXKEHUS U U TIPaKTHKO-
3aKOHBI AJIEKTPOAMHAMUKH (3aKoHbI Papajnes OpPUEHTHUPOBAHHBIX
JUISL BJIEKTPOJIN3A); 3aJ1a4
4.3 | Toku B pa3mHIHBIX Caiit- «®Pusuka.ruy» -IIPOBOJUTH KOCBEHHBIEC U3MEPEHHUS 3apsaa [IpakTrnueckas
cpenax http://www.fizika.ru/index.php | ogHOBaNEHTHOrO HOHA, IPH 3TOM BHIOUPATH pabota

oOpa3oBatenpHas miaardopma

OINTUMAJIbHBIA METOI HU3MCPCHUS, OLICHUBATDH



https://uchebnik.mos.ru/catalogue?class_level_ids=11
https://uchebnik.mos.ru/catalogue?class_level_ids=11
https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
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SIKmacc https://www.yaklass.ru
obpasoBarenbHas matgopma
PD1II https://resh.edu.ru/
ouobanorexa MOIII
https://uchebnik.mos.ru/catalog

a0COJIFOTHBIE 1 OTHOCUTEJIbHEIE IOrpC€IIHOCTHU
IMPAMBIX U KOCBCHHBIX HBMCpeHHﬁ;

ue?class_level ids=11

Caiit «®Pu3uKa B IIKOJIEY -
dHUMAalluu 1 CUMYJIIOUA
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org cailt
MOJJEPKKU 00ydeHUs U
npenoaaBaHus ¢ MIOMOIIBIO
HEOOJIBIINUX O0IIETOCTYITHBIX
I/IHTepaKTI/IBHI)IX MOI[}/JIGI\/JI
https://learningapps.org/impres

-pelarh pacuE€THBIE 3a/1a4 C IBHO 33IaHHOU U
HESIBHO 33/IaHHOM (PM3UYeCcKON MOJIENbIO: Ha
OCHOBaHUU aHAIIN3a YCIOBUS 0OOCHOBBIBATH
BBIOOP (DM3UYECKON MOJIEIH, OTBEUYAIOIIEH
TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl
(hU3HUYECKUX TEOPHId TIPH UCIIOJIb30BAHUN
MaTeMaTUYECKUX METOJOB pelIeHus 3aj1ad,
IIPOBOJIMTH PACUETHI HA OCHOBAHUHU UMEIOIIIHXCS
JTAaHHBIX, aHATTU3UPOBATH PE3YyIbTATHl U
KOPPEKTUPOBATH METOIbI PEIICHUS C YIETOM
MOJTyYEHHBIX PE3YJIbTATOB;

Pemenue yueOHBIX
U MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4

-pelaTh KaueCTBEHHBIE 3aJjauu, TpeOyrolue

Pemenue yueOHbIX

IpUMEHEeHHUs 3HaHUH u3 pasnena «Tok B U MPaKTHKO-
sum.php pa3MYHBIX cpefax» Kypca GU3NKHU, a TaKKe OPHEHTHUPOBAHHBIX
MHTErpaluy 3HaHUH U3 Ipyrux MpeaIMeToB 3a1a4
€CTeCTBEHHO-HAYYHOTO ITUKJIA: BEICTPANBATh
JIOTMYECKYIO LIEMOYKY PACCYKACHUN C OMOPOi
Ha M3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nyecKue sIBICHUS.
Hroro no paszneny 54
Pasjen 5. PU3MYECKUI NPAKTUKY
5.1 | ®usnyeckuit 16 0 16 Caiit «®du3uka B mIKOJE) - -IPOBOANTH KOCBEHHBIE U3MepeHus ¢pusndeckux | [IpakTuueckas
PaKTUKYM AHVMAIlUU U CUMYJISALUN BEJIMYUH, TTPUA ITOM BBIOMPATh ONTUMAIbHBINA pabora
https://www.vascak.cz/physics | meTox u3mMepeHusi, OIleHUBATh a0CONIOTHBIE U
animations.php?l=ru OTHOCHTEINIbHBIC TIOTPEITHOCTH MPSMBIX H
LearningApps.org caifT KOCBEHHBIX U3MEPEHHN;
MOJICP)KKH OOYyUeHHS U -IIPOBOJIUTH OIIBITHI IO MTPOBEPKE [TpakTuyeckas
IIPENnoAaBaHus C IOMOIIBIO MPEUI0KEHHON TUITOTE3bI: JIAHUPOBATh pabota
HEOOBIINX OOMENOCTYIHBIX | 3KCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO
MHTEPAKTHUBHBIX MOJTyJIeH YCTAHOBKY, aHAJIM3UPOBAThH MOJTY4YEeHHbIE
https://learningapps.org/impres | pesysbTaThl U J€1aTh BHIBOJ O CTATyCE
sum.php MPEUI0KEHHON TUIIOTE3bI;
-co0Jro1aTh IpaBuiia 0€30MacHOTO TpyZAa MpH [IpakTuueckas
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MIPOBEICHUH MCCIIEJOBAHNH B paMKax yuyeOHoro | pabora
IKCIEPUMEHTA, MPAKTUKyMa M Y4eOHO-
MCCIIeIOBATENILCKOM U MIPOSKTHOM JeITeIbHOCTH
C UCTIOJIb30BAHNEM U3MEPHUTEIIBHBIX YCTPOMCTB U
71a00paTOpPHOTO 000PYIOBAHHUS;
-co0I0AaTh TpaBuIIa 0E30MIaCHOTO TPY/a MPH [TpakTuyeckas
MIPOBEJICHUU MCCIIEI0OBAHU B paMKaxX yueOHoro | pabora
IKCIEPUMEHTA, MPAKTUKYMa 1 Y4eOHO-
UCCIIeI0BATEIBCKON U IPOCKTHOM JIESITEIIbHOCTH
C UCTIOJIH30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB
1a00paTOpHOTO 000PYIOBAHMUS;
Wroro mo pazneny 16
Pa3nen 6. UTorosoe noBropenue
[ToBTOpEHue 10 1 0 Caiit «®u3uKa B MIKOJIE) - -peliaTh pacuéTHbIC 3aJ1a4H C SIBHO 33JaHHOM U | Pemenne yueOHbIX
AQHMMAIIMU U CUMYJISILIAN HESIBHO 33J]aHHON (PM3HYECKOM MOJICTIbIO: Ha U MIPAKTUKO-
https://www.vascak.cz/physics | ocHoBaHuu aHaH3a yCIOBHsI 0OOCHOBBIBATH OPHUEHTUPOBAHHBIX
animations.php?l=ru BBIOOP (PH3UYECKOM MOJIENIN, OTBEYAIOIICH 3amad
LearningApps.org cait TpeOOBaHUIM 3aJ1a4H, IPUMEHSTH (YOPMYIIHI, KonTtpomnbHast
HOJJICPXKKH 00yIEHUS U 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI pabora
NPEnoAaBaHus C IIOMOIIBIO (U3NUECKUX TEOPHUH TPH UCTIONB30BAHUH
HEeOOJBIINX OOMICTOCTYTHBIX | MaTeMaTHYSCKUX METOJIOB PELICHUS 3a/ad,
WHTEPAKTHUBHBIX MOJTYJICH IPOBO/IUTH PACYETHl HA OCHOBAHMH MMEIOLITHXCS
https://learningapps.org/impres | JaHHBIX, AHATM3UPOBATH PE3YJIbTATHI U
sum.php KOPPEKTHUPOBATH METOMBI PEHICHUS C YIETOM
TIOJTYYCHHBIX PE3YJIbTATOB;
-pemarh KaueCTBEHHbIE 3a1a4H, TpeOyromme Pemmenne yaeOHbIX
MPUMEHEHHSI 3HAHUW W3 Pa3HBIX Pa3IeiioB Kypca | M MPaKTHKO-
(GU3MKH, a TAK)KE UHTETPAIMK 3HAHUH U3 IPYTHX | OPUEHTHPOBAHHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[HKJIA! 3amad
BBICTPAMBATh JIOTHYECKYIO IICTIOUKY KonrtponbHas
pacCcyXJIeHH ¢ OMOpOi Ha M3yYEHHBIE 3aKOHBI, | paboTa
3aKOHOMEPHOCTHU U (PU3HUYECKUE SIBIICHUS;
OBIIEE KOJIMYECTBO 170 10 37
YACOB I10
I[TPOI'PAMME
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