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HHOACHUTEJBbHAA 3AIINCKA

[lporpamma 1o (u3MKEe Ha YpPOBHE CpemHEro oOmero oOpa3oBaHMs pa3paboTaHa HAa OCHOBE
MOJIOKEHU M TpeOOBaHMIA K pe3yjibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW INPOTPaMMBbl,
npeactaBieHHbIx B DI'OC COOQO, a takxke ¢ yuérom (denepaibHONU pabouel MporpaMMbl BOCITUTAHUS U
Konnenuuu npenogasanust yue6Horo npeamera «Pusnka» B 00pa3oBaTebHbIX OpraHu3anusax Poccuiickoit
®enepatiu, peanu3yroIUX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBI.

[Tporpamma no ¢usuke ompenenser o0A3aTeNIbHOE MPEAMETHOE COAEp)KaHHE, YCTaHABIUBAET
PEKOMEHAYEMYIO MOCJIEeI0BaTEIbHOCTh M3YYEHHUS TEM M pa3fesioB y4eOHOro mpeamera ¢ y4éToMm
MEXIPEIMETHBIX U BHYTPHUIIPEMETHBIX CBSI3€H, JJOTUKU Y4eOHOTO Mpolecca, BO3PAaCTHBIX 0COOCHHOCTEH
oOyyvaromuxcs. [IporpamMma no ¢gusuke 1aéT npeacTaBiIeHUE O LEIAX, COACPIKaHUH, OOIIEH CTpaTeruu
00y4YeHHs, BOCIIUTAHHS M Pa3BUTHSA OOYYaIOUIMXCS cpelcTBamMH ydeOHoro mpeamera «Pusnka» Ha
yriyOJaEHHOM ypOBHE.

N3yuenne kypca Gu3MKH yrIyOJE€HHOIO ypOBHS IO3BOJSIET  pealn3oBaTh  3a7auyM
npodeCCHOHATLHON OpUEHTALlMM, HAMpaBJIeHO Ha CO3JaHHWE YCIOBUHM JUIsl TPOSIBIEHUS CBOMX
MHTEJUICKTYaJIbHBIX M TBOPYECKHX CITOCOOHOCTEH Ka)IbIM 00YYarOUIMMCS, KOTOPbIE HEOOXOAUMBI /IS
MIPOIOJDKEHUST 00Pa30BaHMS B OPraHU3AIMIX POPECCHOHATEHOTO 00pa30BaHMUs IO PA3IMIHBIM (PHU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEI[UAIbHOCTSIM.

B mporpamme o ¢u3snKe onpeaensroTes IaHupyeMble pe3yabTaThl OCBOSHUS Kypca (pu3nku Ha
YPOBHE CPEIHEro 001Iero 00pa3oBaHMs: JIUYHOCTHbIE, METalpeMETHbIE, IPEeAMETHbIE (Ha yri1yOi1EHHOM
ypoBHe). HaydHO-MeTOq0J0rHuecKod OCHOBOM Il pa3paboTKu TpeOOBaHMH K JIMUHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pe3yabTaTaM 00y4aroluXcs, OCBOMBILUX MPOrpaMMmy Mo ¢HU3UKe Ha
YPOBHE cpeHero o0Iiero oopa3zoBaHus Ha YriyOoJEHHOM YPOBHE, SIBJISCTCS CUCTEMHO-/1ESTEIbHOCTHBIN
MOJIXO/.

[Tporpamma o (pu3MKe BKIIIOYALT:

IUIAHUPYEMbIe Pe3yibTaThl OCBOCHMs Kypca (HU3UMKU Ha YriIyOJEHHOM YpOBHE, B TOM YHCIIE
[IpeIMETHBIE Pe3yJIbTATHI 10 FOJaM 00y4EHUS;

cojiepykaHre yaeOHOro npeamMeTa «Du3rKay Mo rojjamMm 00yJdeHusl.

[Iporpamma no gu3suke UMeeT MPUMEPHBIN XapakTep U MOXET ObITh UCIOJIb30BaHA YUUTEISIMU
(bU3UKH 17151 COCTABIIEHUS CBOMX pabOUHX MPOTPaAMM.

[TporpammMa no (u3KKe He CKOBBIBAET TBOPYECKYIO MHHULMATHBY yUUTENEH U MpeJoCTaBiIsIeT
BO3MOKHOCTH JUIsl peaju3allii pa3iMyHbIX METOJUYECKUX IOJXOJ0B K IPENnojaBaHUI0 (U3MKU Ha
yIIIyOJIEHHOM YPOBHE IPU YCIIOBUM COXPaHEHUsI 00s3aTebHOM 4acTu COJIepKaHus Kypca.

®du3rKa Kak Hayka 0 Hanbosiee 00X 3aKOHAX MPHUPO/Ibl, BBICTYIIAsl B KAUeCTBE y4eOHOI O IpeaMeTa
B IIKOJI€, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHHH 00 okpyxaromieM mupe. LIIkonbHBINA Kype
(U3UKHN — CUCTEMOOOPA3yIOLIHH JJ1s1 €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEMETOB, IOCKOIBKY (HU3HUYECKHE
3aKOHBI JISXKAaT B OCHOBE MPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH, Ononorueit, puznueckoii reorpadueit
U acTpoHoMueil. Mcronb3oBaHue U akTUBHOE MTPUMEHEHUE (PU3NUECKUX 3HAHUH OMpeIeINIo XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOEHHs KOCMOCa,
MOJTy4EHHsI HOBBIX MaTepHalioB € 3aJJaHHBIMU cBOMcTBaMU. 3ydeHue GU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYy4YHOH KapTHHBI MHpa oOydyaromerocsi, B (popMHpOBaHUE yMEHHl
MPUMEHSTH HAy4HBIN METO]] IO3HAHUSI ITPY BHIMOJTHEHUH UMH YYE€OHBIX UCCIIEIOBAHUI.

B ocHOBY Kypca ¢H3MKH Ha ypOBHE CpEIHEro o0Iero o0pa3zoBaHMs MOJIOXKEH PAI UEH, KOTOpbIe
MO>KHO pacCMaTpUBaTh KaK MIPUHIIUIIBI €70 TOCTPOCHHMS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEH KypC SBJSIETCS JIOTMYECKH 3aBEPLIEHHBIM, OH
COJZIEP’KUT MaTepHall U3 BCEX Pa3AeNioB (PU3HMKHU, BKIIOYAET KaK BOMPOCHI KIIACCHUECKOMN, TaK U COBPEMEHHOI



bu3uKy.

Hoen zenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (U3HKH OOBEAWHEH BOKPYT
¢bmnueckux Teopuil. Bemymm B Kypce sBisieTcs JOpMUPOBAHUE MIPEICTABICHUI O CTPYKTYPHBIX YPOBHSIX
MaTEpUH, BELLIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peamuzaiys npeanonaraeT MCHOAb30BAHHE TI'yMaHUTApHOIO
HoTeHIMaIa GU3MYECKON HayKH, OCMBICIIEHUE CBSI3M Pa3BUTHSI GU3UKH C Pa3BUTHEM OOLIECTBA, a TAKIKE C
MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU U 3KOJIOTMUECKUMU IPOOTIEMaMH.

Hoea npuxnaonou nanpaenennocmu. Kypc ¢Gusuku yrryOnEHHOTO YpOBHS TpeArioiaract
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTMUYECKUX MPUIOKEHUN N3YYEHHBIX TEOpUN U
3akoHOB. [Ipr 3TOM paccMaTpuBarOTCs HA YpOBHE OOIIMX MPEACTABICHUN U COBPEMEHHbBIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoen rxonozuzayuu peannsyercsi NOCPEICTBOM BBEICHHS JIEMEHTOB COJEP KaHMs, MOCBAIIEHHbBIX
HKOJIOTMYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTHEM TEXHUKHU M TEXHOJOTHH, a
TaKke 00Cy>K1eHuUs MPOoOJIeM PALMOHATIBHOTO IIPUPOIONOIB30BAHMSA U SKOJIOTMUECKON OE30MaCHOCTH.

OcBoeHue cofiep>kaHus IPorpaMMBbl 10 (PU3HUKE JOIKHO ObITh HOCTPOEHO HA MPUHILIUIAX CUCTEMHO-
JeATeNbHOCTHOrO noaxoAa. s Gpu3nuku peanuzanus 3TUX IPUHIUIIOB 0a3UpyeTcs Ha MCIOIb30BAHUI
CaMOCTOSITEIIBHOI'O SKCIIEPUMEHTA KaK MOCTOSIHHO JAEWCTBYIOIIEro (akTopa yueOHoro mpouecca. s
YIIIyOJIEHHOTO YPOBHSI — 3TO CHUCTEMA CaMOCTOSTEIBHOIO YYEHHUYECKOTO SKCIIEPUMEHTA, BKIOUYAIOILETO
(bpoHTaIbHBIE YUEHHYECKHE ONBITHI PH U3yYSHUH HOBOTO MaTepHaia, JabopaTopHbie paboThl U paboOTHI
npakTikyma. [Ipu 3ToM BO3MOKHBI J1Ba criocoda peanu3aiuy GU3HUecKoro npaktukyma. B nepsom ciydae
IPAaKTUKYM npoBoauTcs 1100 B KoHue 10 u 11 kiaccos, 1100 mociie nepBoro ¥ BTOPOro Mojayrojauil B
Ka)XIOM U3 3THX KJ1accoB. BTopoii cnocod — 310 uHTerpanus paboTt NpakTUKyMa B CUCTEMY J1aO0paTOPHbIX
paboT, KOTOpBIE ITPOBOATCA B IpoLiecce U3ydyeHus paszaena (temsl). [Ipu sTom noa pabotamu npakTuKyma
IIOHUMAETCA CaMOCTOSITENIbHOE MCCIeI0OBaHUE, KOTOPOE MPOBOAMTCSA IO PYKOBOJACTBY CBEPHYTOTO,
000011EHHOr0 BU/1a 6€3 MOIAaroBoi HHCTPYKIMH.

B nporpamme no ¢usmke cucreMa YYEHMUYECKOIO IKCIEPUMEHTA, J1abOpaTOpPHBIX padoT H
MpaKTUKyMa TMpEJCTaBI€HAa €IUHBIM IepedyHeM. BbiOop TemMaTHKW JUIsi 3TUX BHJOB YYEHHYECKHX
MPaKTUYECKUX pabOT OCYILECTBIISIETCS] yYaCTHUKAMH 00pa30BaTelIbHOIO MpoLiecca UCXOS U3 OCOOEHHOCTEH
MIOYPOYHOT'O IJIAHWPOBAHUS U OCHallleHus kabunera ¢usuku. [lpu aTom obecrnieunBaercss OBIaJIeHUE
00y4aromuMKcs YMEHUSIMH POBOJUTH NPSAMBbIE U KOCBEHHBIE U3MEPEHHUS, HCCIIEA0BaHNS 3aBUCMOCTEH
(bH3MYecKUX BEJIMYMH U IIOCTAHOBKY OIBITOB I10 IPOBEPKE MPETI0KEHHBIX THUITOTES.

bonbuioe BHUMaHUE yIENAeTcs PELICHNI0 pacYE€THBIX M KA4eCTBEHHBIX 3anad. [Ipm stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaud C SBHO 33JaHHOM M HESBHO 33/J1aHHOMN (pU3MYecKon
MOJIEJIbIO, TTO3BOJISIIOIINE ITPUMEHSTh N3YUE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasziena Kypca,
TaKk ¥ MHTETpUPYs NPUMEHEHNE 3HAaHUW U3 pa3HbIX pa3zenoB. /[ kauecTBEeHHbBIX 3a7a4 MPUOPUTETOM
SBJISIIOTCS 337laHusl HAa OOBsICHEHUe/NpeicKa3aHue MpoTeKaHus (pU3MUECKUX SIBICHUH U MPOLIECCOB B
OKpy>Karoliel S>KW3HM, TpeOyromue BbiOOpa (HU3UYECKOM MoJenu s CUTYyallMd IPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTeEPA.

B coorserctBun ¢ TtpeboBanmsiMu PI'OC COO k MmarepuaTbHO-TEXHUYECKOMY OOECTICUSHUI0
y4eOHOTO Tporiecca Kypce (GU3UKH yrTyOJIEHHOTO YPOBHS Ha YPOBHE CPETHET0 00IIero 00pa3oBaHUs JTOJIKECH
U3y4aTbcs B YCIIOBUSIX IpenMeTHoro kabuHera. B kaOunere (u3uku TOMHKHO OBITH HEOOXOAMMOE
JabopaTopHOEe 000pYA0BaHUE IS BBIMOIHEHHS YKa3aHHBIX B IIPOrpamMMe Mo (pHU3MKe YIeHUYECKHX OIBITOB,
71ab0paTopHBIX PadbOT M pabOT MPAKTHKYMa, a TAKXKEe JEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JleMoHCTpanmoHHoe 000py10BaHHE (POPMUPYETCSI B COOTBETCTBUU C NMPHHIIUIIOM MHUHUMAaJIbHON
JOCTAaTOYHOCTU U O0EcIeurBaeT MOCTAHOBKY MEPEYUCICHHBIX B MpOrpaMMme Mo (pusMke KIIOYEBBIX
JEMOHCTPALMH JUTsl MCCIIeIOBAHMS M3y4aeMbIX SIBJICHUH U IPOLIECCOB, SMITUPHUYECKUX U (DyHIaMEHTAIBHBIX



3aKOHOB, MX TEXHUYECKUX IPHMEHEHHH.

JlaGopaTtopHoe 00OpyaOBaHUE Ul YUCHHUYECKUX MPAKTHUYECKUX padoT (GopMmHpyeTcs B BUE
TEMAaTHYECKUX KOMILJIEKTOB M OOECIIEYMBAETCS B pacyéTe OJHOT0 KOMILJIEKTa Ha JBYX OOydYarOLIMXCS.
TemaTtndeckne KOMIUIEKTHI JJAOOpaTOpHOTO 000PYIOBAHUS TOJKHBI OBITH TIOCTPOSHBI HA KOMILICKCHOM
UCIIOJIb30BaHUU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B
BHJIe U POBBIX JaOOpaTOPHUH.

OCHOBHBIMH IIEJSIMU U3y4eHUs (DH3UKH B 0011IEM 00Pa30BaHNH SBIISIFOTCSL:

(opMHpOBaHHE HHTEpPECa U CTPEMIICHUSI O0YUAIOIIMXCS K HAyYHOMY M3YUEHHUIO IPUPOJIbI, Pa3BUTHE
UX UHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUN O HAYYHOM METOE MO3HAHHS M (JOPMHPOBAHUE UCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIIUM SBIICHHUSIM;

(dopMupoBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUs] OCHOB CTPOCHUS MaTepUH U
(dhyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHre YMEHUH OOBSCHATH SIBJICHUS C UCTOJIb30BaHNEM (DPU3NYECKUX 3HAHUN M HAyYHbBIX
JI0Ka3aTeNbCTB;

(opMHpoBaHKE MPENICTABICHHUI O PONH (PH3UKH IS PAa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHH;

pa3BUTHE TPEICTABICHUN O BO3MOXKHBIX cdepax Oynaymeld mpohecCHOHATBHON NesSTeTbHOCTH,
CBSI3aHHBIX € (PM3UKOM, MOATOTOBKA K AAIbHENIIIEMY OOYYEHHIO B 3TOM HalPaBJICHHH.

JlocTiwkeHue 3TuX Leseil o0ecrneynBaeTcs peleHueM CIeIyouX 3a/1a4 B IpoLecce U3yUeHHsI
Kypca (PM3MKH Ha YPOBHE CPEeTHEr0 0011ero 00pa3oBaHus:

npuoOpeTeHne CUCTEMBl 3HAaHUH 00 OOLIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHHUKY, MOJEKYSPHYIO (HU3UKY, JJIEKTPOJUHAMHUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI
acTpo(hu3uKH;

(dopMHIpOBaHUE YMEHUI IPHMEHSATH TEOPETUUECKHE 3HAHUS [Tl O0BSICHEHUST (PH3HMIESCKUX SBIICHHUN
B TIPUPOJIE | [T TIPUHSITHSI IPAKTUYECKUX PEIICHUH B IOBCEAHEBHON KHU3HM;

OCBOEHHE CIIOCOOOB PEIICHHUS Pa3IMYHbIX 33jau C SBHO 3aJJaHHOM (pr3nyeckoil Mosenbto, 3a1ay,
TMO/IPa3yMEBAIOIIMX CAMOCTOSATEIBHOE CO3/IaHue (PU3NUECKON MOJIENH, a/IKBAaTHOM YCIIOBUSIM 3a]1aul, B TOM
quce 3a/1a4 MHKEHEPHOT0 XapaKkTepa,;

NOHMMaHue (U3NYECKUX OCHOB M NPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, MX BIIMSHUS HA OKPYKAIOIILYIO CPELLY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbBHOTO IUIAHUPOBAHMUS W TPOBEACHUS (PU3NYECKUX
AKCIEPUMEHTOB, aHAJIM3a U MHTEPIIpeTalui UH(OpMAIMH, ONpeeleHusl JOCTOBEPHOCTH MOTyYEHHOTO
pe3yJbrara;

CO3JaHME YCIOBUHM I pa3BUTHS YMEHUH MPOEKTHO-UCCIEN0BATENbCKOM, TBOPYECKOU
NesTeNbHOCTH;

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

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yriryOn€HHBINA ypOBEHb H3ydeHHs Y4eOHOro
npenmera «®dusnka» Ha YpoBHE CpeAHero obmero oOpa3oBaHUS BbIOMpaeTcsi OOydaroIIMMUCH,
TUTAHUPYIOIMMU TPOJIOTDKEHHE 00pa30BaHMs 110 CIIEIUATBHOCTAM (PU3HKO-TEXHIUYECKOTO MPOQUIIS.

Ha uzydenue ¢usuku (yrinyOn€HHBI ypOBEHb) Ha YpOBHE CpPEIHEro oOIero oOpa3oBaHUS
orBoautcs 340 gacos: B 10 kmacce — 170 gacos (5 yacoB B Heneno), B 11 kimacce — 170 gacos (5 4acos B
HEJIEIIO).

[penmaraemplii B mporpaMMe 1o (pu3nke nepeueHb Ja00paTOPHBIX U MPAKTHUECKUX PaOOT SIBIISIETCS
PEKOMEHI0BAaHHBIM, YUHUTENb JeNaeT BHIOOp MpOBEAEHUS Ja00paTOpHBIX paboT M OMBITOB C YUETOM
WH/IMBUYAJIbHBIX 0COOCHHOCTEH 00yJaromuxcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. HayuHblii MeTO/1 O3HAHMS IPHPO/BI.

O®uzuka — QyHaaMeHTanbHas Hayka o mpupoje. HayuHblil MeTo MO3HAHUS U METOJbI
UCCIEeNOBaHMs (PU3NYECKUX SBIICHUH.

DKCIepUMEHT M TeOpHs B MpoLecce MOo3HaHUA MpUposl. HabmoneHre u 9KCriepuMeHT B
¢busuke.

Crioco0b1 m3MepeHHs (PU3NYECKUX BEJIMYHMH (aHATOTOBBIE M LU(POBBIE M3MEPHUTEIbHbIC
pUOOPHI, KOMITBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHunit pusnueckux BeMUUuH (a0COTIOTHAS U OTHOCUTENIbHAS).

MopenupoBanue (U3NYECKUX SBICHUA M MPOIECCOB (MarepuanbHas TOYKa, aOCOIIOTHO
TBEPAOE TENIO, HJeanbHAasl JKUJIKOCTb, MJEANbHBIN Ta3, TOueuHbId 3apsn). ['mmoreza. duznyeckuit
3aKOH, T'PaHULbl €r0 NPUMEHUMOCTH. DPu3nuecKas Teopusl.

Ponb u mecto ¢u3uku B (GOPMUPOBAHHWM COBPEMEHHOW HAyyHOW KapTUHBI MHpa, B
MPAKTUYECKOU JeATEIbHOCTH JIFOICH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, npAKMuUKym.

W3mepeHue cuibl TOKAa U HAIPSDKEHUS B LIEMIU MOCTOSIHHOTO TOKA MPU MOMOILM aHAJIOTOBBIX U
UG POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ IH(poBOi aboparopueil mo ¢usuke. I[lpumepbr m3mMepeHHs (QHU3HMUECKUX
BEJIMYMH IIPU ITOMOIIY KOMITbIOTEPHBIX JaTUUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBrkeHHe. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBUKeHUsA. CrcTeMa OTCUETa.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKH.

Panuyc-BekTop MarepualbHOM TOYKHM, €ro NPOEKLIUHM HAa OCH CUCTEMBI KOOpPIMHAT.
Tpaexropus.

[lepemenienne, CcKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpEHUE
MaTepUaIbHOM TOYKHM, UX MPOEKIUH Ha OCH CHCTeMbl KoopauHaT. CloXKeHHe IepeMelleHud |
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE MPSAMOJMHENHOE JBHKEHUE. 3aBUCHUMOCTh KOOpAMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUaIbHOW TOYKH OT BPEMEHHU U UX IPa(UKH.

CBobosnHOe majeHue. YCKOpeHHe CBOOOAHOro majeHus. /[BuwkeHue Tena, OpOIIEHHOTO IMOJ
YIJOM K TOPU30HTY. 3aBUCHUMOCTb KOODJIMHAT, CKOPOCTH M YCKOPEHHsS MaTepuaibHOW TOYKH OT
BPEMEHH U UX TpapuKu.

KpuBonunerinoe npuxeHue. [[BH>KeHME MAaTepHATIbHON TOYKH IO OKPY>KHOCTH. YTJIOBas U
TuHEWHas ckopocTh. llepwony wm yactota oOpamenus. lLleHTpocTpemuTenbHOEe (HOPMAIBHOE),
KacaTeJIbHOE (TaHTeHIMAIbHOE) U NOJHOE YCKOPEHHE MaTepHabHONU TOUKH.

TexHuuecknue yCcTpoHCTBAa M TEXHOJOTHYECKUE IMPOLECCHI: CIIMIOMETP, IBH)KEHHE CHapsJIOB,
LEMHbIE, NIecTepEHYAThIC M peMEHHBIE TIepe1adr, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJ0BaHuUs IBUKECHUH.

Nnmoctpanus npeaeasHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUH C UCTIOIB30BAHUEM MEXaHU3MOB.



ITanenue Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBmkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HanpaBnenue ckopocT Npy ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TTyTeH, TPACKTOPUH, CKOPOCTEN JIBUIKEHUSI OJTHOTO U TOTO e TeJia B pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKmuKym.

W3yuyenue HepaBHOMEPHOI'O JIBUKEHHUS C LIEJbIO ONPEIEICHUS MTHOBEHHOU CKOPOCTH.

N3mepenne ycKopeHus Mpu NPsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenune yckopeHus CBOOOJHOTO MajeHus (PEKOMEHIOBAHO MCIOJIb30BaHUE HU(PPOBOIL
naboparopun).

W3ydeHue ABMKEHHUS Tena, OpOLIEHHOr0 ropu30HTalbHO. [IpoBepka runoTessl 0 nmpsiMon
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXIY NaJbHOCTBIO MOJETA U HAYAIbHOW CKOPOCTBIO TENa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOW [0 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHO/ia 0OpAIEHUs] KOHUYECKOT0 MasgTHHUKA OT €ro HapaMeTpoB.

Tema 2. lunamuxa.

IlepBslii 3akoH Hprotona. MHepumanbHblie cucTeMbl OTCU€Ta. [I[pUHIUIT OTHOCUTENBHOCTH
lanunes. HennepuuanbHble CHCTEMBI OTCUYETa (OMpeaeTIeHIE, TPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA /1711 MaTEpUAIIBHONW TOYKHU.

Tpernii 3akoH Hpr0TOHA 111 MaTepUalbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUs. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON U MHEPTHOM MacCBhl.

Cuna TsxecTH. 3aBUCHUMOCTb YCKOPEHHSI CBOOOHOTO Ma/IeHUs OT BBICOTHI HaJl TOBEPXHOCTHIO
IUIAHETBl U OT Teorpaduyeckoil IMHPOTHL. J[BMKeHHE HEOECHBIX Tel W HMX CIYTHUKOB. 3aKOHBI
Kenunepa. IlepBas kocMuueckasi CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABuxKyerocs ¢ yCKOpeHUEM.

Cuia tpenust. Cyxoe tpenue. Cusa TpeHHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koagdumment
TpeHusa. Cuna CONPOTHBIIEHUS NPU JBWKEHUU Tella B JKUIKOCTU WIM Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOI'O JIBUYKEHHS.

Hasnenue. I'mapocrarnueckoe aapienue. Cuna Apxumesa.

TexHU4yeckne yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: MOAMIUIHUKU, JABUKECHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Halmronenve aBuKeHUs TNl B MHEPITUATBHBIX M HEMHEPIUATBHBIX CUCTEMaX OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kayenune nByX MUIMHIPOB WM IIApOB PA3HOM MACChl € OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLIUATIBLHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOJIEUCTBYIOIIEH MPUIIOKEHHBIX K TETY CUJI C MPOU3BEACHUEM MacChl TeJa Ha
€ro YCKOPEHHUE B MHEPLMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJl, BO3HUKAIOIIMX B PE3YNIbTaTe B3AMMOJICHCTBUS TEIL.

N3MepeHne macc 1o B3auMO/JICHCTBUIO.

HesecomocTts.

Bec Tena nmpu yCKOpEHHOM NMOABEME U MAJEHUH.

[{eHTpOOE)KHBIE MEXaHU3MBI.



CpaBHeHuE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKmuKym.

H3mepenne paBHOICHCTBYIOIIEH CHII IPU JBUKEHUH OpyCKa MO HAKJIOHHOM MJI0CKOCTH.

[TpoBepka runmoTe3bl 0 HE3ABHCUMOCTH BPEMEHHU JIBHKEHUS OpYyCKa M0 HAKJIOHHOHW IJIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopmarum.

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEJIMYMHE YTI0BOro Kod(dduimmenTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue ABMKEHHS OpyCKa MO HAKIOHHOM IUIOCKOCTH € TMEPEMEHHBIM KO3 (QUITEHTOM
TPEHUS.

N3yuyenue nBUKEHUS I'Py3a HA Baly C TPECHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHo TBEpmoe Teno. [locTymarenpbHoe M BpallaTteiabHOE MABMIKEHHE TBEPJOTO Tela.
MoMEHT cuiibl OTHOCHUTENbHO oOcu BpamieHus. Ilnedo cunbl. CrnoxkeHue cuil, MNPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTH Tena.

VYcnoBus paBHOBECHS TBEPIOTO TENA.

VYcroitunBoe, HEyCTOWUYMBOE, O€3pa3ITMIHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: KPOHIUTEHWH, CTPOUTEIbHBIN KPaH,
pemeéTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Buns! paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOLLETO OCh BpaLCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEIA, UMEKOLIETO TUIOMAAb OMOPBI.

Tema 4. 3axonvl coxpanenus 6 mexanuxe.

HMMItynbC MaTepHUanbHON TOYKH, CUCTEMBI MATEPUAIBHBIX TOYEK. LIEHTp Macc cCUCTEMBI
MaTepuaibHbIX TO4eK. Teopema 0 IBHKEHHUH LIEHTPa Macc.

VMITybC CHIIBI U U3MEHEHUE UMITYJIbCA TEIa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUXKECHUE.

MoMeHT umITyJIbca MaTepuanbHOW TOUKM. [IpencraBienne 0 COXpaHEHUM MOMEHTA UMITYJIbCa
B LIEHTPAIbHBIX MOJISIX.

Pabora cuiiel Ha MajJOM M Ha KOHEYHOM NepemenieHnd. ['padudeckoe npeacTraBieHne paboThl
CUJIBL.

MOIIHOCTD CHIIBL.

Kunernyeckas sHeprus maTepuaibHoi Touku. Teopema 00 U3MEHEHNN KUHETUUECKOM 3HEepTrun
MaTepHaIbHON TOUKH.

IloreHuumanpHple W HeENOTeHIMaNbHblE Cwibl. lloTeHnmanbHas sHeprus. I[loreHnmanbHas
SHEprus ympyro neGopMHpoBaHHOW MpyxuHbL. [loTeHlManbHas 3HEprust Teaa B OJHOPOIHOM
rpaBUTalMOHHOM moJie. [loTeHnmanpHas dHeprus Tena B rPaBUTALMOHHOM IOJIE OJHOPOJHOrO IIapa
(BHYTpH M BHe 1m1apa). Bropast kocMuyeckast CKOpocTb. TpeTbsi KOCMUUYECKasE CKOPOCTb.

CBs3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOW IHEPIMHM CHCTEMBI TEll.



3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrvue CTOJIKHOBEHUSI.

VYpaBHeHnue bepHymm a1 uaeanbHON KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUs
MEXaHUYECKON IHEPTUN.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKUE TPOLECCHI: ABM)KEHUE PAKET, BOJOMET, KONED,
MPYXUHHBIA MUCTONET, TUPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

W3mepeHrie MOIITHOCTH CHJIBI.

H3meHeHne sHepruu Tesla Ipyu COBEPLICHUH PaOOTHI.

B3auMHble npeBpanieHuss KUHETUYECKOW W MOTEHIMAIBHOW HEPrui IpH JEHCTBUM Ha TEJIO
CHJIBI TSIKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOIHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKmuKym.

N3mepenne uMnysbca Tena o TOpMO3HOMY Iy TH.

W3mepenne cuitbl TSITM, CKOPOCTH MOJIETH 3JIEKTPOMOOMIISI U MOIITHOCTH CHUJIBI TSITH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA TEJla C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs1 UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHrie KWHETUYECKON SHEPTUH Tea 0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS OTEHI[UAIBHON SHEPTUU PYKUHBI C paOOTOM CHUIIBI TPEHHUS.

Onpenenenne pabOTHI CHIIBI TPEHUS TIPU JBMXKEHUH TeJIa 110 HAKIIOHHON TUIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOT Meopuu.

OcHOBHBIE TIOJIOKEHUSI  MoJeKynspHo-kuHeTnueckoil Tteopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe ABMKEeHHE. XapaKTep ABUKEHUS U B3aUMOJCUCTBUS YaCTHI]
BeuecTBa. MoJienu CTpoeHus ra3oB, JKUIKOCTEH M TBEPABIX TN U 0ObSICHEHUE CBOMCTB BEILIECTBA Ha
OCHOBE 3THX Mojenel. Macca u pasmepbl Mosiekyn (aromoB). KomnuectBo BemiectBa. IlocTossHHas
ABorazpo.

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

Mopnenbs uaeanbHOTO ra3a B MOJIEKYJISPHO-KMHETUYECKOW TEOPHM: YaCTHUIbl Ta3a JBHKYTCS
Xa0TUYECKHU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

["a3oBble 3akoHBI. YpaBHeHue MeHnneneeBa—Knaneiipona. AGcomoTHas TeMreparypa (mkana
temriepatyp KenbBuna). 3akon [lansToHa. WM3omponecchl B HACATbHOM Tra3e € IOCTOSHHBIM
KOJINYeCTBOM BelecTBa. [ paduueckoe nmpeacTapieHre H30MPOLECCOB: U30TEPMa, U30X0pa, H300apa.

CBsi3b MEXAY HABICHUEM U CpeAHEH KMHETHMYECKOW >HEeprued MOCTYNaTeIbHOIO TEIJIOBOTO
JBUKEHHSI MOJIEKYJ HAEaJbHOro raza (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEeOopuu
WJICaTbHOTO Ta3a).

CBs13p a0COJIFOTHOM TeMITepaTypbl TEPMOJIMHAMHYECKON CHCTEMBI CO CpeHEW KMHETHYECKOU
SHEPTHeN MOCTYNaTeIbHOTO TEIUIOBOTO JBUKEHUS €€ YacTHII.

TexHUYECKHE YCTPOWCTBA U TEXHOJIOTUYECKUE MPOIECCH: TEPMOMETpP, OapoMeTp, MOTyICHHE
HaHOMaTepHUaJoB.

Hemoncmpayuu.

Mopenu IBUKEHHSI YaCTHUIL BEILIECTBA.

Mopenb OpOYHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuceio peaabHOro OpOoyHOBCKOTO ABM)KEHHUS.



Juddyzus xuakocTent.

Mogpens onbiTa llITepHa.

[IputspkeHue MoeKyl.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

HabGmtonenue u rcciieqoBaHrue U30MPOIIECCOB.

Yuenuueckuii sxkcnepumenm, n1adopamopnuie padbomul, nPAKMUKYM.

HccnenoBanue mpoliiecca yCTaHOBIICHUS TETUIOBOT'O PABHOBECHS TP TEIJIOOOMEHE MEKITY
ropsiueil ¥ XoJ0AHON BOAOM.

W3ydyeHrne W30TEPMHUYECKOTO Tporecca (PEKOMEHIOBAHO  HCIIOJNB30BAaHHE  IHQPPOBOIA
1ab0paToOpUN).

N3ydenune n30XxopHOro npouecca.

W3ydenne n3o00apHOTO mporecca.

[IpoBepka ypaBHEHUS COCTOSIHUSA.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckast (TZl) cucrema. 3ajaHue BHEUIHUX YCIOBHHM A TEPMOJIMHAMUYECKOU
cucteMbl. BHemHue u BHyTpeHHHUE mapameTpsl. llapameTpbl TEpMOJMHAMHYECKOW CHUCTEMBI KaK
CpeHHE 3HAUCHUS BEJIMYHH, ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamuku. CamMoONpoOU3BOJIbHAA pelaKcalus TEPMOJAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenp uaeanpHOro raa B TepMOJMHAMUKE — CUCTEMA YPAaBHEHUN: ypaBHEHUE MeHnaeneeBa—
Kianeiipona v BelpaxkeHue JJIs1 BHYTPEHHEN SHEPruu. Y CJIOBUS IPUMEHUMOCTH 3TOM MOJENN: HU3Kas
KOHILIGHTpALMs YaCTHUll, BBICOKHE TeMIEpaTypbl. BelpaxeHue 1uisi BHyTpEHHEN SHEPTUU OJHOATOMHOIO
HACaJIbHOT'O rasa.

KBa3zucrarnueckne u HECTATUYECKHUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMoauHaMuKe. Berancienne paboTel o rpaduky mpoiecca Ha pV-
JyarpaMme.

Temonepenada kak cnocod M3MEHEHUS] BHYTPEHHEH PHEPrHH TePMOJUHAMHYECKON CHCTEMBI
0e3 coBepiieHus paboTsl. KOHBEKITNS, TEMIONMPOBOIHOCTD, U3ITYUCHHE.

KomnuectBo TemnoTel. TernoéMkocTh Tena. YaenbHas U MOJSIpHAs TEIJIOEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. YaenbHas TemioTa CropaHus TormiMBa. Pacd€r kosmuyecTBa TEIUIOTHI IpU
terutonepenaye. [lonstre o0 annabaTHOM mporecce.

[TepBbiii 3akOH TepMoaWHAMUKHU. BHyTpeHHss1 sHeprus. KomnuecTBO TEIIOTH U paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUH TEPMOIMHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TepMOAMHAMHKHU ISl PABHOBECHBIX MPOILIECCOB: YEPE3 33aIaHHOE PABHOBECHOE
COCTOSIHHE€ TEPMOJMHAMUYECKON CHCTEMBI TPOXOIUT €AMHCTBEHHas anauadaTta. AOcCOmOTHas
Temneparypa.

Bropoii 3akoH TEpMOAMHAMHMKU JUIsi HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOYKHO IE€penaTh
TEIUIOTYy OT OoJee XOJOAHOrO Telna K Oomee Harpetomy ©6e3 kommeHcanuu (Kmaysmyc).
HeoOpaTuMocTh IpUpOTHBIX TPOIIECCOB.

[Ipunuune! aeiictBus Ternosbix MamuH. KIT/.

MakcumanbHoe 3Hauenne KITJI. [{ukn Kapho.

DKOJOTMYECKHE aCMEeKThl HMCIOJIb30BAaHUS TEIUIOBBIX JBHUrareseil. TemnoBoe 3arps3HEHUE
OKpY>Karolleu Cpeibl.

TexHUUeCcKrne YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: XOJOIWIBHUK, KOHIUIIMOHED,
IU3eIbHBIA U KapOIOpaTOPHBIN JBUTaTeNd, MapoBasi TypOMHA, MOJyYeHHE CBEPXHU3KUX TEMIIEpaTyp,
YTHJIM3AIUsl «TEIUIOBBIX» OTXOJOB C MCIOJb30BAaHHUEM TEIUIOBOIO HACOCA, YTHIIM3ALUSA



OMOOPraHMYECKOTO TOILIMBA JIJISl BRIPAOOTKHU «TETUIOBOWY M AIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenune TemmepaTypsl py aquadaTHYeCcKOM PacIIupEHUH.

BosaymHoe orauso.

CpaBHEHHE YIEIbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHHSI BHYTPECHHEH YHEPTHH.

HccnenoBanue annabaTHOTO Mporecca.

KomnbroTepHbie MOJI€NIN TEIIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3mepenne yaenbHON TeMI0EMKOCTH.

Hccnenosanue mpouecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3aUMOCBSI3M DSHEPTUM  MEXKMOJICKYISIPHOTO B3aUMOJICUCTBUS M TeMIEpaTypbl
KHIICHHS KHIKOCTEH.

Tema 3. Azpecamniuie cocmoanusa eewjecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue u  KoHAeHcanusa. McmapeHue ©  KuIeHHWE. YJElbHas  TEIioTa
mapooOpa3oBaHus.

HaceliienHbsle 1 HeHachIIeHHbIE Taphl. KauecTBeHHAss 3aBUCMMOCTD IJIOTHOCTH W JaBJICHUS
HACBIIIIEHHOTO0 TIapa OT TEMIIepaTypbl, WX HE3aBUCHUMOCTh OT O0BbEMa HACHIIICHHOTO Tapa.
3aBHUCHUMOCTh TEMIIEPATypPhl KATICHUSI OT JABJICHUS B KUIKOCTH.

BnaxxHocTs Bo3nyxa. AGCONTIOTHAS U OTHOCUTENbHAS BIaKHOCTb.

Teépmoe Temo. Kpucrammmdeckue u amopdHble Tella. AHU3OTPONHS CBOWCTB KPUCTAILIOB.
[InaBneHue u kpuctanIuianus. Y aeabHas Terora miasineHus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactsxenue u cxxarue. Cnpur. Moayns FOnra. [Ipenen ynpyrux
nedopMaruii.

TemoBoe pacHIMpeHUE KHUAKOCTEH W TBEPABIX Tel, O0BEMHOE M JHHEHHOE pacIIupeHHue.
AHTapMOHH3M TEIUJIOBBIX KOJIEOaHHMI YacTHUIl BEIIeCTBA KaK MPUYMHA TETJIOBOTO paclIMpeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPrUM B (Pa30BBIX Mepexoax.

YpaBHeHHE TEIJIOBOTO OalaHca.

[ToBepxHocTHOE HaTsDKeHUEe. KoadduimenT noBepxHOCTHOTO HaTsKeHUs. Kanmmspasie
siBJIEHUsI. [aBiieHue 1o UCKpUBJIEHHOM ITOBEPXHOCTHIO xuakocTh. dopmyna Jlamaca.

TexHuueckre yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: KUIKUE KPUCTAIIIbI, COBPEMEHHBIE
Marepuabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HACBIIIEHHBIX MMAPOB.

Kunenne. Kunenue npu NnOHMKEHHOM JIaBICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITE C MBIBHBIMU IJIEHKAMH.

CMauuBaHue.

Kanunnsipusie siBneHusl.

Mopenn HeHEIOTOHOBCKOM JKHIKOCTH.

CniocoOb1 U3MEPEHUS BIAKHOCTH.

UccnenoBanue HarpeBaHus U MUIABJIEHUS KPUCTAJUIMYECKOTO BEMIECTBA.

Bunasr nedopmaruii.



Habmronenue mansix aedopmarmii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaxmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

N3mepenne yaenbHOM TEIUIOTHI IJIaBICHUS JIbAA.

W3yueHue CBOMCTB HACBIILIEHHBIX TAPOB.

W3mepenne abCcoMOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKAa MacChl MapOB B IOMELICHHH.

Hzmepenne koduirenTa noBepXHOCTHOTO HATSKEHHUSI.

N3mepenue moayinst FOHra.

HccnenoBanue 3aBUCUMOCTH JieOpMAIIUU PE3HMHOBOTO 00pa3lia OT MPUIOKEHHOW K HEMy
CHUJIBL.

Pa3nen 4. DinekTpoguHaMuKaA.

Tema 1. Dnekmpuueckoe noe.

OnekTpuzauus Tel U €€ NposBIEHUSA. ODJEKTpUYecKui 3apsia. J[Ba BHIA 3JIEKTPUUECKHUX
3apsnoB. [IpoBOJHUKH, AMAIEKTPUKU U IOJYNPOBOJHUKU. DJIEMEHTAPHBIM 3JIEKTPUUECKUU 3aps.
3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsijia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH Kymona.

Onekrpuueckoe noie. Ero neficTBue Ha 3J1eKTpUUYECKHUE 3apsibl.

Hampsok€aHocTs  anextpuueckoro mods. IlpoOubiit  3apsin.  JluHum — HanpsbkEHHOCTH
3IEKTPUUECKOTO N0JI1. OJHOPOJHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOTrO Ioyisl. Pa3HOCTh MOTEHUMAIOB M HANpsHKEHHE.
[loTrenuumanpHas 3Heprusi 3apsa B 3JIEKTpPOCTATUYECKOM IMoje. [loTeHnuan 31eKTpocTaTuyecKoro
noJig. CBsi3p HANPsHKEHHOCTU TOJS M Pa3HOCTU MOTEHIMATOB JUIS AJNEKTPOCTATUYECKOTO MOJsl (Kak
OJIHOPOJIHOT'O, TAK U HEOJTHOPOAHOIO).

[IpuHUMI Cyneprno3uly 31EKTPUIECKUX MOJIEH.

[Tone Ttoueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOM cdepbl. [lome paBHOMEpHO
3apsOKEHHOTO 1Mo 00bEMy miapa. [losie paBHOMEpPHO 3apsKEHHON OCCKOHEYHOW MIOCKOCTH. KapTuHbI
JINHUH HANPSKEHHOCTH 3TUX MOJIEW U SKBUIMOTEHIIMAJIbHBIX TOBEPXHOCTEM.

IIpOBOTHUKY B 3JIEKTPOCTATUYECKOM TI0JIE. Y CIIOBHE PABHOBECHS 3apPsI/I0OB.

JIMDIIEKTPUKN B JIEKTPOCTATUYECKOM IToJIE. J{MaNeKTpUUuecKas IPOHUIIaEMOCTh BEIIECTBA.

Konzaencarop. D1eKTpOoEMKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCTD INIOCKOT0 KOHIEHCATOPa.

[TapamnensHOE coelMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopA.

JIBrKeHME 3apsSKEHHON YaCTUIBI B OTHOPOJIHOM 3JIEKTPUUECKOM I10JIE.

TexHudyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AJIEKTPOCKOIN, JJIEKTPOMETP,
ANEKTPOCTaTUYECKash  3allMTa, 3a3eMJICHUE  AJIEKTpONpuOOpOB, KOHJEHCATOPHI,  T'€HEpaTop
Ban ne I'paada.

Hemoncmpayuu.

Y CTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

DIIEKTPHUYECKOE TTOJIE 3apsSKEHHBIX IIAPHUKOB.

DNEKTPUYECKOE M0JIE ABYX 3apsKEHHBIX TUIACTHH.

Monuenb snexkTpoctarrnueckoro reneparopa (Ban ne ['paada).

IIpoBOTHUKY B IEKTPUYECKOM IOJIE.

DJIEKTpOCTAaTUUYECKAs 3alIUTA.

YCTpoKCTBO U IEWCTBHE KOHAEHCATOPA IOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IJIOLIAAM IUIACTHH, PACCTOSHHUS
MEXIy HUMHU U JUANEKTPUUECKON MPOHUIIAEMOCTH.



DHeprusi JIEKTPUUECKOT0 MO 3apsKEHHOr0 KOHIeH caTopa.

3apsiaka U pa3psiKa KOHAEHCAaTOpa Yepe3 pe3UcCTop.

Yuenuueckuit s3xcnepumenm, nabopamopnvie padomul, npaKmMuKym.

OrnieHka cHJ1 B3aUMOJICUCTBUS 3aPSKEHHBIX TEJI.

Habmroienue npeBpalieHus SHEPruu 3apsHDKEeHHOTO KOHACHCATOpa B DHEPIHIO M3ITYYCHHUS
CBETOAMO/1A.

W3ydeHne npoTeKkaHus TOKa B LIENH, COAEpKALLEH KOHIEHCATOpP.

Pacnpenenenue pa3HOCTH MOTEHIMATIOB (HANPSHKEHUS) TIPHU MOCIEAOBATEILHOM COCIUHEHUH
KOHJIEHCAaTOPOB.

HccenenoBanue paspsia KOHAEHCATOPA YEPE3 pE3UCTOP.

Tema 2. IlocmosanHblil 21eKMPUUECKUIl MOK.

Cwuiia Toka. ITocTossHHBIN TOK.

VYcnoBus cyliecTBOBaHUSI MOCTOSIHHOIO 3JIEKTPUYECKOro Toka. Mctounnku Toka. Hanpsiokenue
UuldICE.

3akon OMa /17151 yyacTKa LIETH.

DNEKTPUUECKOEe CONPOTUBIEHHE. 3aBUCUMOCTbh COIIPOTUBIIEHHUS] OJHOPOJHOTO MPOBOAHHUKA OT
€ro JJIMHBI U IO MONEPEYHOro CeYeHUsl. Y JIeNIbHOE COIPOTUBIIEHUE BELIECTBA.

[locnenoBarenpHOE, MapaliebHOE, CMEUIAHHOE COEAMHEHUWE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKkTpuueckux neneil. [Ipasuna Kupxroda.

Pabora snextpudeckoro Toka. 3akon [xoyns—JIenua.

MOIIHOCTB 3NEKTPUYECKOT0 TOKA. TernoBas MOIHOCTb, BbIAENIIeMasi Ha pE3UCTOPE.

OJIC u BHyTpEeHHEE CONMPOTUBIICHHE MCTOYHHMKA TOKa. 3akoH Oma ISl MOJHOM (3aMKHYTOM)
3IEKTPUYECKOH 1lenu. MOoUuHOCTh UICTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

KoHzeHcaTop B 1enu MOCTOSIHHOTO TOKA.

TexHU4YeCKHne YCTPONCTBA U TEXHOJIOTHYECKHE TMPOIIECCH: aMIIEpMETpP, BOJIBTMETP, PEOCTarT,
CUYETUUK DJICKTPUUECKONU YHEPTUH.

Hemoncmpayuu.

N3mepenre cuitbl TOKa U HAMIPSIKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT HANIPsDKEHUS JUJISL pE3UCTOpa, JaMIlbl HaKaJIuBaHUs
U CBETOJIMO/IA.

3aBUCUMOCTh  COMPOTHUBIICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MOTNIEPEYHOr0 CEUYEHUs U MaTepHuaa.

HccnenoBanune 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIIEHHUS ITPU MOCTOSSHHOM HapsHKEHHH.

[Tpsimoe usmepenne 3JIC. KopoTkoe 3aMblkaHHe TajlbBAHUYECKOTO AJIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0b! coeTuHeHNs: UICTOUHUKOB Toka, D/1C OaTapeii.

HccnenoBanue pa3HOCTH MOTEHLUUAIOB MEXKAY MOJIOCAMH MCTOYHHUKA TOKA OT CHJIbI TOKa B
LEnH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

HccnenoBanne cMENIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTHUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIPSDKEHUS JJIs JIaMITbl HAKaJIUBAHUA.

VYBenuueHue mpeaena u3MepeHus amrnepMerpa (BoJIbTMETPA).

N3mepennie 3/[C 1 BHyTPEHHETO CONPOTUBIICHUS] HICTOYHUKA TOKA.

Uccnenosanue 3aBucuMoctd J/IC raapbBaHMYECKOrO 3J€MEHTa OT BPEMEHHU IMPU KOPOTKOM
3aMbIKaHUU.



HccnenoBanue pa3HOCTH MOTEHLIMAJIOB MEXAY IMOJIOCAMH MCTOYHMKA TOKA OT CHJIBI TOKa B
LEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunwix cpeoax.

DnexTpuyeckas MPOBOAMMOCTh PA3JIMYHBIX BEILECTB. DJIEKTPOHHAsS MPOBOAMMOCTL TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS METAIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTpUUYECKUH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAss M MPUMECHAs MPOBOAMMOCTh MOJIYNPOBOAHUKOB. CBOMCTBA
p—n-nepexoza. [lonynpoBogHUKOBbBIE TPUOOPBHI.

ONEKTPUYECKUH TOK B DJIEKTPOIMTAX. OJIEKTPOJIUTHYECKAs JUCCOLMAnusA. OJIEKTPOJIN3.
3axonsl Dapazest ISl 31EKTPOIH3a.

OnexTpuueckuil Tok B razax. CaMoCTOSATENbHBI U HECAMOCTOSATENbHBIN pa3psal. Pa3znuunble
THUIIBI CAMOCTOATEIBLHOTO paspsaaa. Monnus. 1lnasma.

TexHHueCKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: Ta30pa3psAHbIE JaMIIbl, JIEKTPOHHO-
aydyeBas TpyOKa, IOJYNPOBOJHUKOBBIE MPHOOPBI: JHOJ, TPaH3UCTOP, (OTOAMOJ, CBETOAUON,
rajibBaHuKa, papuHUPOBAHUE MEH, BBIIIJIaBKA AJIFOMUHUS, IEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBJICHHS] METAJJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

3axoHsb! 2nexTponunsa dapanes.

W ckpoBo paspsia ¥ IPOBOAUMOCTB BO3/1yXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIOB U ITOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

Hab6nronenue snekrponusa.

W3mepenue 3apsaa 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKN AUOLA.

Du3n4ecKuil NPaKTHKYM.

CriocoObl M3MepeHHst (pU3MUECKUX BEIMYUH C HCIOJIb30BAHUMEM AaHAJIOIOBBIX M LHU(POBBIX
M3MEPUTENIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTUUKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCHUTENIbHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BennuuH. OleHKa rpaHuIl HOTPeIIHOCTEH.

[TpoBenneHNe KOCBEHHBIX W3MEPEHUH, HCCIENOBAaHUN 3aBHCUMOCTEH (U3NYECKUX BEIUYMH,
MIPOBEpKa MPEAJIOKEHHBIX TUnore3 (BbIOOp M3 padoOT, OMHCAHHBIX B TEMAaTMUYECKUX pas3feliax
«YYeHNUECKHI IKCIIEPUMEHT, JIaDOpaTOpPHbIE padOThI, TPAKTUKYM).

MexnpeameTHbie CBA3H.

N3yuenne kypca ¢usuku yriyOnéHHoro ypoBHs B 10 kiacce ocymiecTBIseTcs € yu€ToM
COJIep KaTeNbHBIX MEXIPEIMETHBIX CBs3€i ¢ KypcaMM MaTeMaTHUKH, OMOJIOTHH, XUMUH, reorpapuu u
TEXHOJIOTHH.

MesicnpeOmemuvie  noHaAmMuUA,  C6A3AHHBIE C  U3YYEHUEM  MEMO0068  HAYYHO20
no3nanuA: SBJICHUE, HAYyYHbIN (akT, runores3a, Gpusnueckas BEIUUYMHA, 3aKOH, TEOpHUsl, HAOJI0IeHHe,
AKCIIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, HW3MEpPEHHUE, MOTPEIIHOCTH H3MEPEHUN, W3MEpPUTEIbHbIE
pubopsl, nudpoBas 1abopaTopus.

Mamemamuka: peuieHue cucTeMbl ypaBHeHHH. JIuneitHas QyHkius, napaboia, runepOona,
ux rpa¢pukd U cBoiictBa. TpuroHomerpuueckue (yHKIHMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHI'EHC,
OCHOBHOE TPUTOHOMETPHUUYECKOE TOKJIECTBO. BEKTOPHI M MX NMPOEKIMU HAa OCH KOOPAMHAT, CIOKEHUE



BEKTOPOB.

Buonozua: mexaHuyeckoe IBM)KEHUE B JKUBOW mpupone, auddysus, ocMoc, TemiooOMeH
KHUBBIX OPraHU3MOB, TEIIOBOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl, YTHIM3alus OMOOPTraHUYECKOTO
TOILJIMBA JJIA BBIpa6OTKI/I «TETITIOBOM» U SJICKTPOSHCPIUH, MOBEPXHOCTHOC HATSAKCHUC U KAITUJIJIAPHBIC
SBJICHUSI B IPUPOJIE, JIEKTPUUYECKHE SIBJICHUS B )KUBOM IPUPOJE.

Xumuna: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJb BEILIECTBA,
MOJISIpHasl Macca, MOJIydeHHEe HAaHOMATepUallOB, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, JKUAKOCTEH H
ra3oB, JKUIKUE KPUCTAJUIbI, 3JIEKTPUUECKHE CBOMCTBA METAJJIOB, 3JIEKTPOJIMTUYECKAs JUCCOLMALIMS,
rajJbBaHMKa, HIEKTPOHHASI MUKPOCKOTIHSL.

TI'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPhl, 6apOMeTp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE ABIKEHHH C HCHOJIH30BAHMEM MEXAHHU3MOB, YUYET CyXOro H
KHUJKOTO TPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKUMM (KPOHILUTEHH, peméryaTble KOHCTPYKLUN),
HCII0JIb30BAaHNE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE (TMPOCKOI, BOJOMET U APYTUE), IBUrATEIb
BHYTPEHHEr0 CrOpaHus, IMapoBas TypOWHA, OBITOBOH XONOAWIBHHMK, KOHJUIIMOHEP, TEXHOJOTHH
[OJyYeHHUsT COBPEMEHHBIX MaTEpUanoB, B TOM 4YHCIE HAHOMATE€pHaJOB, W HAHOTEXHOJIOTHH,
JIEKTPOCTaTUYECKas  3alluTa,  3a3€MJIEHHME  JIEKTPONpPUOOpPOB,  Ta3opaspsiAHble  JIAMIIBI,
MOJTyIIPOBOIHUKOBBIE MPUOOPHI, FaJIbBaHHKA.

11 KJIACC

Pa3nen 4. DnekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoaeicTBie MOCTOSHHBIX MarHUTOB M NPOBOJHUKOB ¢ TOKOM. MaruutHoe nosie. Bexrop
MAarHuTHOM MHAYKIMH. [IpuHINII CylIeprio3uiiM MarHuTHBIX 1osel. JIMHUM MarHUTHOW MHYKIUU.

MarunuTtHoe 1noJje IpoBOJAHUKA C TOKOM (IPSMOT0 NMPOBOJHUKA, KATYIIKH U KPYTOBOTO BUTKA).
OmeIT Opcrena.

Cwita AMmriepa, e€ HarpaBlieHUE U MOIYJTb.

Cuna JlopeHua, e€ HampaBiIeHUE U MOAYNb. /[BHKEHHE 3apsKEHHOM YacTHIBI B OJHOPOJHOM
MarHuTHoM nosne. Pabora cuisl Jlopenna.

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

TexHuueckue YCTpOHCTBA M TEXHOJOIMUECKHE TIPOLECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuToOB, OJJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOJABHUraTesnb SIKoOM, YCKOpHUTEIU
AJIEMEHTAPHbBIX YACTHII.

Hemoncmpayuu.

KapTuna nuHMIA MHIYKIIMM MarHUTHOT'O TOJIS TIOJIOCOBOTO U MOJKOBOOOPA3HOIO MOCTOSHHBIX
MarHuToB.

Kaptuna nuHMNA MarHWTHOW MHIYKIMH OJS JUIMHHOTO IPSIMOIO NMPOBOJHUKA U 3aMKHYTOT'O
KOJIBIIEBOTO TPOBOJHHKA, KaTYIIKU C TOKOM.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[evictBue cuibl JIopeHIia Ha HOHBI AIEKTPOJIUTA.

Habmroienue nBu»KeHus mydKa 3J€KTPOHOB B MATHUTHOM ITOJIE.

[TpuHLMD necTBUS STEKTPOU3IMEPUTEIHHOTO TPHOOpPAa MATHUTOIIEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomoi, RPAKMUKYM.

HccnenoBanne MarHUTHOTO M0JIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.



WccnenoBanue neicTBUS MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cunsl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenre MarHUTHON MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbl AMIIepa.

Tema 5. InekmpomacHumnas UHOYKYUAL.

SlBnenue snaeKTpoMarHUTHOM WHAYKIMU. [loTok Bekropa MarHuTHOM uHAYKIUU. JJC
WHIYKUMW. 3aKOH 3JEKTPOMarHUTHOW MHAykuuu @apanes. BuxpeBoe anekTpuueckoe mnone. Toku
dyko.

OJ1C uHAYKIMH B IPOBOJAHUKE, ABUKYIEMCSA B OHOPOJAHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh.  Karymka MHAYKTMBHOCTH B LENM IIOCTOSHHOIO TOKa. JSIBiIeHHE
camouHaykiuu. 9J{C caMOMHAYKIUN.

DHeprusi MarHuTHOTO TOJIsl KAaTYIIKA C TOKOM.

DIIEKTPOMarHUTHOE IOJIE.

TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOIIECCHl: MHAYKLMOHHAS 11€4Yb, COJICHOU,
3allUTa OT JIEKTPU3ALUU TEJ NPU ABUKEHUU B MATHUTHOM I0JI€ 3€MJIU.

Hemoncmpayuu.

Habmtoienue sBieHus 31eKTPOMarHUTHOW MHAYKIIUH.

Uccnenosanue 3aBucumocty J/1C MHAYKINN OT CKOPOCTU U3MEHEHUSI MarHUTHOTO MOTOKa.

[IpaBuino Jlenna.

[Tagenue MarauTa B aTFIOMUHUEBOM (MEIHON) TpyOe.

SIBneHne caMOMHIYKIUU.

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

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, npaKmMuKym.

WccnenoBanue siBIeHUS SJ€KTPOMAarHUTHON WHIYKITUU.

Omnpenenenne UHIYKIUU BUXPEBOI'O MArHUTHOTO TTOJISL.

HccnenoBaHue sBI€HUSI CAMOUHTYKIUH.

COopka Mo/ieH SJIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3nen 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebartenbnas cuctema. CBOOOIHBIE KOJIEOaAHUSI.

["apmonnueckue konebanus. Kunemarnueckoe n AMHAMHUYECKOE ONMUCAHHE. DHEPreTUUYECKOEe
onucaHue (3aKOH COXpaHEHUs MeXaHW4eckol »sHepruu). BbIBoA AMHAMHYECKOTO OMHMCAHMS
FapMOHHYECKHUX KOJeOaHUI U3 UX IHEPreTUUECKOTr0 M KHHEMAaTHYECKOTO OMUCAHUSI.

Amvrutyga u (aza konebanui. CBs3b aMIUIMTYAbI KoJeOaHWN HMCXOMHOM BEITHMYMHBI C
aMIUTUTyIaMU KojieOaHui e€ CKOPOCTH U YCKOPEHHS.

[lepuon u uactora konebanuid. Ileprog MaybIX CBOOOJHBIX KosieOaHMII MaTeMaTHYecKOro
MasTHHKA. [lepror cBOOOIHBIX KoJIeOaHUH TTPYKUHHOTO MasSTHHKA.

[TonsTe o 3aryxammux kojebaHUsX. BriHyxkneHHble koneOanus. Pesonanc. PezonaHcHas
KpuBas. BnusHue 3aTyxanust Ha BUJ pe30HaHCHOW KpUBOil. ABTOKOIE0aHUsI.

TexHu4yeckue yCTPONCTBA U TEXHOJOTMYECKHME TMPOILIECCHl: METPOHOM, 4Yachl, Kayelw,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kone0aTeIbHOro ABUKEHUSL.

Habmronenre He3aBUCHMOCTH TTEPHOJIa MaJIbIX KOJIeOaHH rpy3a HAa HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aryxaromux KojeOaHWUN U 3aBUCHMOCTH TEPHOJIa CBOOOAHBIX KOJIEOAHUN OT



COINIPOTHBIICHUS.

HccnenoBanne KosiebaHWi Tpy3a Ha MAcCUBHOW TpYKUHE C LeiIbio  (popMupoBaHUs
IIpeiCTaBICHUH 00 naealbHON MOJENN IPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU IIPU KOJIEOAHUSX Tpy3a Ha MPYKUHE.

VccnenoBaHue BEIHYKCHHBIX KOIeOaHUH.

Hab6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoi, npaKmuKym.

N3mepenue neproaa cBOOOIHBIX KojaeOaHUH HUTSIHOTO U IPYKUHHOI'O MasiTHUKOB.

N3yueHne 3akOHOB JIBM)KEHUS TeIa B X0J1€ KoJeOaHUi Ha yIpyroM mojBece.

W3ydeHne ABMKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHne 3HEPTUU B IPY>)KUHHOM MAsITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTYXaIOUINX KOJICOaHUH.

HccnenoBaHue BEIHYKCHHBIX KOJIEOaHUH.

Tema 2. dnekmpomacHumnuwle Konedanus.

Kone6arenbHbiif  koHTyp. CBOOOIHBIE 53JIEKTPOMAarHUTHbIE Koje0aHHUS B  HJCATbHOM
kosieOarenbHOM KOHType. @opmyna Tomcona. CBsA3b aMIUIMTYIObl 3apsiia  KOHJEHcaropa ¢
aMIUIUTYI0 CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UI€ATBHOM KOJ1e0aTeIbHOM KOHTYpE.

3aryxarollue 3JeKTPOMarHUTHbIE KoJieOaHus. BbIHY X /I€HHbIE AIEKTPOMarHUTHbIE KOJeOaHusl.

[TlepemeHHbI TOK. MOLTHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUECHUE
CHJIBI TOKA U HAIIPSDKEHUS IIPH pa3inyHol (popmMe 3aBUCUMOCTH NEPEMEHHOT0 TOKa OT BPEMEHH.

CuHyconJabHbIN epeMEHHBIN TOK. Pe3ucTop, KOHeHCaTOp U KaTyIIKa MHAYKTUBHOCTH B
LIENTA CHHYCOMIAJILHOTO ITIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHNH.

Wneanbublii Tpanchopmatop. [IponsBoacTo, nepenada u noTpedIeHue 3JIEKTPUICCKOM
SHEpPTrHUH.

OKOJIOTUYECKUE PUCKH IIPU MPOU3BOACTBE JIEKTpoIHEpruu. KyibTypa ucnonbs3oBaHus
ANEKTPOIHEPIUU B TOBCEITHEBHOM JKU3HHU.

TexHHueCKne yCTpPONCTBA M TEXHOJIOTMYECKHUE ITPOLECCHI: MIEKTPUUECKUI 3BOHOK, T€HEpATOp
IIEPEMEHHOT0 TOKa, TMHUU IEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHMUS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJICOaHUI OT MHIYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuunorpaMMsl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarIKX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 27€KTpOMarHUTHOTO T€HEPATOPA.

BoinykeHHBIE CHHYCOU1aIbHbIE KOJIEOaHMSI.

Pe3ucrop, kaTyika HHAYKTUBHOCTH U KOHAEHCATOpP B IIETH MEPEMEHHOT0 TOKA.

Pe3onaHc mpu mocnieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYHIKM WHAYKTUBHOCTH U
KOHJIEHCATOopa.

VYCeTpoicTBO M MPUHIIUIL JEHCTBUS TpaHchopmaTopa.

Monens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3yuenue Tpancopmaropa.

HccenenoBanue mepeMEHHOTO TOKAa 4epe3 IMOCIIEI0BAaTENbHO COECIWHEHHBIE KOHJIEHCATOD,
KaTyIIKy ¥ PE3UCTOP.

Habmroienue 31eKTpOMarHuTHOTO pe30HaHca.



HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMHU IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAZHUMHbLE GOIHD.

MexaHuueckre BOJIHBI, YCIOBHUS MX paclpocTpaHeHud. Ilonepeunble 1 mpoaoabHbIE BOJIHBI.
Ilepron, ckOpocTh pacrnpoCTpaHEHUs U AJMHA BOJHBL. CBONCTBA MEXaHWYECKMX BOJIH: OTPaXKEHHE,
npenomiieHue, HHTephepeHns u AUPpakius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IymoBoOe 3arpsi3sHEHHE OKPYXKAIOIIeH Cpeibl.

ONEKTpOMarHUTHBIE BOJIHBL. YCJIOBMSI M3JIY4EHHMsS DJJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHHE,  IpEIOMJIEHHME,  MOJspHU3aLus,
uHTephepeHys U AudpaKIus.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUMIIBI paJHOCBA3H U TeNeBUACHUA. Paanonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHUYECKHE YCTPOICTBA U MPAKTUYECKOE MPUMEHEHUE: MYy3bIKallbHbIE HHCTPYMEHTHI, pajap,
paauonpuéMHUK, TeEBU30D, aHTeHHa, TernedoH, CBYU-neub, yabTpa3ByKoBas AMarHOCTUKA B TEXHHUKE
U MEULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTD JUTMHBI BOJHBI OT YaCTOThI KOJICOAHMIA.

Habmroienue oTpaskeHus U MpeoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue nntepdepeHny u AUPpakini MEXaHHUECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro IpUMEHEHHUE.

HaOGnroneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTY/I0H U 4acTOTOM KoieOaHH.

HccnenoBaHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHUE, MOJIApU3aLus,
T paxkus, UHTEpPEepeHus.

O0GHapyxeHue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

N3y4eHne napaMeTpoB 3ByKOBOM BOJIHBI.

N3y4eHne pacripocTpaHEHHsl 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o00pakeHuil B IIOCKOM 3epKalie.
Cdepuueckue 3epkarna.

[Ipenomnenue cBera. 3aKOHBI TPEIOMIICHUSI CBETa. AOCOMIOTHBIN MOKa3aTeab MPETOMICHHS.
OTHOcHTENbHBIN MTOKa3aTeb npesnomiieHns. [IoCTOSHCTBO YacTOThI CBETa U COOTHOIIEHUE JITMH BOJIH
IIPY NIEPEX0IE MOHOXPOMATHUECKOTO CBETA YEPE3 TPAHMILY pa3/elia ABYX ONTUUYECKUX CPE.

Xon nyweit B mpusme. Jlucmepcust cBera. CliokHBI cocTaB Oenoro ceera. LIBer.

ITontHOE BHyTpeHHee oTpakeHue. [IpenenbHblii yroi OJIHOrO BHYTPEHHETO OTPAKEHUS.

Cobuparomue U paccenBaromye JuH3bl. ToHkas nuH3a. DoKycHOE paccTOSIHHE M ONTHYeCKas
CHJla TOHKOW JMH3BL. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHMSI TOHKOH c(epudeckoi JHH3BI OT €&
TE€OMETPUH U OTHOCUTEIILHOTO IT0KA3aTeNs MPEIOMIICHUS.

dopMyna TOHKOW JUH3bI. Y BEJIMYEHNE, JaBAEMOE JIMH30M.



Xox sy4a, IpOLIEALIEro JIMH3Y I10J IIPOU3BOJIBHBIM YIVIOM K €€ TJIABHOW OINTHUYECKOH OCH.
[TocTpoenue n300paKeHU I TOYKHU u oTpe3Ka psIMOM B COOMpArOIINX
Y PacCeMBAIOIIMX JMH3aX U UX CUCTEMaX.

Ontuueckue nmpudopsl. Pasperaromnias cmocoOHOCTh. ['71a3 Kak ONTHYECKas CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Mnrepdepenuus csera. KorepeHTHble UCTOYHUKHU. YCIIOBUS HAOIIOACHUS
MaKCUMyMOB U MHHMMYMOB B UHTEp()EpPEHIIMOHHOI KapTHHE OT IBYX KOTE€PEHTHBIX HMCTOYHUKOB.
[Tpumeps! KITaCCHUECKUX MHTEPPEPEHIIHOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemérka. YcinoBue HaOIIOACHUS TJIABHBIX MaKCUMYMOB
MIPH NMaJeHUH MOHOXPOMATHYECKOI0 CBETa Ha TUMPAKIIUOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: OYKH, Jyna, IEepUCKOIl,
¢doroanmapar, MUKPOCKOI, MPOCKIMOHHBIM anmapaT, MPOCBETICHHE ONTHUKH, BOJOKOHHAs ONTHKA,
I paKIMoHHAs PelETKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenoMiieHus CBETA.

Habmroienue nonHoro BHyTpeHHEro oTpaxeHus. Moieab CBeTOBOIA.

HccnenoBaHue Xo/1a CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAUIEIbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKECHUN B JIMH3AX.

Mopenu MEUKpOCKOMa, TEJIECKOIIA.

HabGnronenue naTepdepeHIIum CBETA.

HaOnronenre nBeTOB TOHKHUX IUIEHOK.

Habnronenue nudpaknuu cBera.

N3yuenue qudpakinOHHON PEIIETKH.

Hab6nronenue audpakiinoOHHOTO CIIEKTpa.

HabGmronenue qucnepcuu cera.

HaGnronenue nonsipusanuu cBera.

[TprMeHeHre noIIPOUI0B JUIsl U3yUEHUSI MEXaHUYECKUX HaIlPsHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npaKkmuxkym.

W3mepenue nokasaress npeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BelllecTBa (Ha MPUMEPE KUAKHX JIMH3).

H3mepenne poKycHOTo pacCTOSIHUS PACCENBAOIINX JIMH3.

[TonyueHnue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKajia U JINH3bI.

[Tony4yeHne n3o0paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue Te1eCKOMMUECKUX CUCTEM.

Habmonenue audpakumn, UHTEpPEepeHIuu U NOIsSpU3aIH CBETA.

W3ydeHue noasipusaiii CBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU AUAJIEKTPUKA.

N3yuenne uaTephepeHINN Ja3epHOr0 U3ITyUYEHHs Ha IBYX IIETsX.

Habmronenue nucnepcun.

Hab6nronenue u uccnenoBanue qudpakiimOHHOTO CIIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[TonydyeHnue criekTpa U3Ty4eHUs] CBETOAMO/IA IPH MOMOIIN AU(PAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI crieniuaIbHON TEOPUHM OTHOCUTEJIBLHOCTH.

I'panuubl TPUMEHMMOCTH KJIACCHYECKOM MeXaHWkH. [locTynaTel CcHenuasbHOM TEOopUH
OTHOCHUTEJIBHOCTH.



[TpoctpancTBeHHO-BpeMeHHON nHTepBai. [Ipeobpazosanus Jlopenua. YcnoBue NpUUuHHOCTH.
OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHHU U COKPAILEHUE ITTUHBI.

OHeprus U UMITYJIbC PENSATUBUCTCKON YaCTHIIBI.

CBsi3p Macchl C DHEPrUEl U MMIYJIbCOM PEISTUBUCTCKOM YacTULbl. ODHEPIUs IOKOS.

TexHu4eckue yCTpOMCTBA U TEXHOJIOIMYECKUE IPOLECCHl: CIIyTHUKOBBIE NMPUEMHHUKH,
YCKOPHUTENH 3apsKEHHBIX YACTHIL.

Y4eHUYeCKU SKCIEPUMEHT, 1a00paTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenue HMMIYJIbca M HSHEPTrUU PENATUBUCTCKUX yacTull (mo QororpadusMm TpeKoB
3apsSHKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHo-601H0601 0YaaIu3M.

PaBHOBecHOE TeruioBOE M3NydeHHE (M3IydeHue abCOMOTHO YEPHOTrO Tena). 3aKOH CMEIICHUs
Buna. ['mnoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYIBC (HOTOHA.

®oroaddext. Onbithl A. I'. CroneroBa. 3akonbl ¢poTtorddekra. YpaBHeHHe DUHIITEHHA IS
dhoToaddekra. «kKpacHas rpanuna» Gorodddexra.

JlaBnenue cBera (B 4aCTHOCTH, JABJICHHE CBETa Ha aOCOJIOTHO MOTJIONMIAIOIIYI0 U aOCONTIOTHO
oTpaxkaroiyto nosepxHocts). OmnbiTsl 1. H. JleGenena.

Bonnoseie croiicTBa yactuil. Bonnsr ne bpoins. J{nuna Bomusl ne bpoins u pazmepsl o0aacTu
JIOKAJM3aIK JIBIXKYIIEWcss yacTullbl. KopmycKynsipHO-BOIHOBOM ayanu3M. udpakius 31eKTpOHOB
Ha KpUCTaJUIax.

Cneuuduxa mamepenuii B mMukpomupe. CooTHomieHusi HeompenenénHocted ['eitzenOepra.

TexHUYECKHE YCTPOUCTBA U TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
(boTOIaTUMK, TYHHEIBHBIH MUKPOCKOII, COJTHEYHAasi 0aTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oTo3¢(eKT Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHeIIHETo GoToaddexra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHBIIEHUS MOJIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToanoI.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npaxmuKym.

HccnenoBanue poTope3ncTopa.

N3mepenue nocrosHHoi [Inanka Ha ocHOBe HccienoBanus GoTorddexra.

HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOAMOJ OT HANPSKEHUSI.

Tema 2. @usuka amoma.

OnbITHI IO MCCIEIOBAHUIO CTpOEHUs aTroma. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3nydyenue u norsiomienue (OTOHOB MPH NEPeXo/ie aToMa ¢ OAHOTO YPOBHS
SHEPIUH HA JPYrOM.

Bunger ciektpoB. CriekTp ypoBHEH sHepruu aToMa Bo0po/a.

CrioHTaHHOE M BBIHYKJEHHOE U3TyueHue ceerta. Jlazep.

TexHuueckue yCTpOHCTBA M  TEXHOJOTMYECKHE IPOLECCHI:  CHEKTPAJbHBIA  aHAIU3
(criekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HaGnronenune mMHEMYaThIX CIIEKTPOB.

VYCeTpoiCTBO M ACMCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHII.



Ornpenenenne JUIMHBI BOJIHBI Ja3€PHOTO U3TyUEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKmuKym.

Hab6nronenune mMHEHYaToro cnekrpa.

HccnenoBaHue CrieKTpa pa3peskeHHOT0 aTOMapHOIO BOAOPOJA U U3MEPEHHE MOCTOSIHHON
PunGepra.

Tema 3. Dusuka amomHo20 A0pa u INEMEHMAPHBIX YACHUY.

Hyxnonnas monens siapa I'eiizenbepra—lBanenko. 3apsig sapa. MaccoBoe uuciio spa.
N3otomnsl.

PagnoaktuBHOCTh. AJb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIM Oeta-pacman. ['amma-
U3JIy4yEHUeE.

3aKkOH paauoakTUBHOro pacnaga. PaauoaktuBHble wu30TONBI B npupoxae. CBoiicTBa
MOHHU3UPYIOUIETO M3NydyeHus. BiusHue paaioakTUBHOCTH Ha UBbIe opranu3mbl. EctecTBeHHBIN (QoH
n3nydenus. Jlosumerpusi.

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

SAnepusie peakuuu. [enenue u cunres saep. Anepueie peaktopsl. [Ipobnemsl ymnpaisieMoro
TEPMOSIICPHOTO CUHTE3a. DKOJOTUYECKHE ACTIEKThI PA3BUTHS SACPHONU SHEPTETUKHU.

MeTtoabl perucTpaiy 1 UCCae0BaHus JJIEMEHTAPHBIX YACTHULL.

DyHIaMEHTAIBHBIE B3auMOACUCTBUA. bapuoHbBI, Me30HBI M JienToHbl. lIpencraBieHune o
CrannaptHoit monenu. KBapk-riirooHHast MOJIENb aJpOHOB.

®usuka 3a npegenamu CTaHaapTHOU MoAenu. TéMHas MaTtepusi U TEMHasl SHEPIHUsl.

EnuncTBO u3nyeckoil KapTUHBI MUPA.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOIECChl: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN PEeaKToOp, TEPMOSACPHBIN peakTop, aToMHasi 60MOa, MArHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue nornomeHust 6eTa-4acTUI] AIFIOMUHUEM.

Pa3nes 8. Ji1eMeHTHI acCTPOHOMUM M ACTPOPU3UKH.

Otanbl pa3BUTUsl acTpoHOMHUU. [IpuKiiamHOe W MHPOBO33PEHUYECKOE 3HAUYEHHE ACTPOHOMMUHU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKH J1J1s1 OOBICHEHUSI IPUPOJIBI KOCMHUYECKUX 0OHEKTOB.

Meroabsl  acTpoHOMHYECKHMX ucciaeaoBaHuil. COBpPEMEHHBIE ONTHYECKHE  TEJIECKOIbI,
paZMOTENEeCKOIbl, BHEATMOC(epHasi aCTPOHOMHUS.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneyHas cucrema.

Comnne. ConHeunast akTUBHOCTE. McTounuk sHeprun CosHIa u 3BE3/I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CHEKTPaJbHBIM KJI1acc — CBETUMOCTb.
3BE3/1bI TJIABHOM MOCIEIOBATENbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» ISl 3BE3] TJIaBHOU
IocieaoBareabHOoCTH.  BHyTpeHHee  crpoeHue  3BE€34.  COBpEMEHHBIE  NPEICTaBICHHUS O
IIPOUCXOXACHNUHU U 3Borounn CosHIA U 3BE311. DTambl KU3HU 3BE3 L.

Mnineunsiii [Iyte — Hama [Nanaktuka. Ilonoxxenune u nBukenue Conuua B [Mamaktuke. Turbl
rayiakTuk. PanuoranakTuku u kBazapel. UEpHBIE ABIPHI B sA/IpaxX rajakTHK.

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

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpOHOMUH.

Yuenuueckue naonrwoenus.



Habmonenus 3BE3aHOr0 HeOa HEBOOPYXKEHHBIM IJ1a30M C HMCIIOJIB30BAHUEM KOMITBIOTEPHBIX
IPUIIOKEHUN JJI ONpENIeNIEHUs] TOJ0KEHNsT HEeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBepHOro NMoNIyIapus U SpKHUe 3BE3BL.

HaOnronenus B teneckon JIyHsl, miaHeT, TYMaHHOCTEH M 3BE3/IHBIX CKOIUICHUH.

Du3nyecKuid NPaAKTHKYM.

CriocoObl u3MepeHust (PU3MYECKUX BEIMYMH C HCIOJIb30BAHMEM AaHAJOIOBBIX M IM(POBBIX
M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHUTEIIbHBIE
MOTPEUIHOCTH U3MepeHuil Gpu3nueckux BennuuH. OIeHKa TpaHuIl OTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHUH, WCCIICIOBAHUN 3aBUCHUMOCTEH (DM3MYECKUX BEIUYHH,
IIPOBEpKa MPEIIOKEHHBIX T'MIIOTE3 (BBIOOp M3 paboT, ONMMCAHHBIX B TEMATHYECKUX pa3Jenax
«Y4EeHUYECKUI SKCTIEPHIMEHT, J1a00paTOpHBIE paOdOTHI, MPAKTHKYM).

O0o0maroniee NOBTOpeHueE.

O06o0muIeHre U cUCTeMaTU3alUs COJEpXKaHUs pa3fenoB Kypca «Mexanukay, «MonekynsapHas
¢bu3nKa U TepMOAMHAMUKAY, «DIIEKTpoANHAMUKay, «Konebanus u BONHBD, «OCHOBHBI CHEIHATBHOMI
TEOPUH OTHOCHTEIBHOCTNY, «KBaHTOBas PpusmKay, «IIEMEHTHI aCTPOHOMHH U aCTPOPUIUKI.

Ponp ¢u3MKu 1 aCTPOHOMHMU B 3KOHOMHUYECKOH, TEXHOJIOTMYECKOM, COLMAIIbHOM U 3TUYECKOi
cepax AEATEIBHOCTU YENOBEKa, pojib U MECTO (PU3MKU U aCTPOHOMHUHM B COBPEMEHHON Hay4dHOH
KapTHHE MUpA, 3HAUYCHHE OMHICATEILHOW, CHCTEMaTH3UPYIOIeH, OOBICHUTEIBHON U MTPOTHOCTUYECKOM
¢byHkuui (uzndeckol Teopuu, posib (PU3NYECKOH Teopud B (HOPMUPOBAHHM TPEICTABICHUH O
¢u3nveckoil KapTMHE MHpa, MECTO (M3MYECKONW KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEACTaBICHUHI O IIPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yriyOiaéHHOro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢ y4€TOM
COJIep KaTEeNbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMM MaTeMaTHKH, OMOJIOrMH, XUMUH, reorpapuu u
TEXHOJIOTUH.

MesicnpeOmemmnvie  noHAmMUA, C6A3AHHbBIE C  U3YUEHUEM Memoooe HAYuH020
no3HanuA: SBJICHUE, HAYYHbIN (akT, TUnoTes3a, pusndeckasl BeIUUMHA, 3aKOH, TEOPHsl, HAOJt0/IeHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HU3MEPEHHE, MOTPEIIHOCTH H3MEpPEHUN, H3MEpPUTEIbHBIC
puoopsl, U(poBas 1adbopaTopusl.

Mamemamuka: peuieHne CUCTeMbl ypaBHeHMH. Tpuronomerpuueckue (QyHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. BEKTOPBI U X MPOECKLUU
Ha OCH KOOPJIMHAT, CI0KeHUE BEeKTOPOB. [Ipon3BoaHbIe 3neMeHTapHbIX ¢GyHKimi. [Tpusnaku nmomo0us
TPEYTOJIbHUKOB, ONpeeIeHNe MIONAN TNIOCKUX QUryp u o0bEMa Tel.

buonozua: snextpuyeckue sIBIEHUS B JKUBOM NpUpPOE, KoueOaTeslbHbIE JBUKEHUS B KUBOU
IIPUPOJIE, DOKOJOTMYECKHE PHUCKM IIPU IPOU3BOJACTBE  JJIEKTPOIHEPIHMH, DIEKTPOMAarHUTHOE
3arpsiI3HEHUE OKPYXKAIOLIEH CPebl, YIBTPAa3BYKOBasl JUAarHOCTUKA B MEIULIUHE, ONTUYECKUE SBJICHUS B
YKUBOU MPHUPO/IE.

Xumua: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJIINYECKAsA CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAIbHBIN aHaH3.

T'eozpachua: marnuTHBIE TOMIOCa 3€MIIM, 3QJI€KH MAarHUTHBIX pPyA, (HOTOChEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, DJIEKTPOABUTATEIIb
Sxobu, TreHepaTOp MEPEMEHHOro TOKa, WHAYKIMOHHAs Ie4b, JHMHUM 3JeKTpolnepenad,
ANEKTPO/ABUraTeNb, pajap, paIuONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
YIBTPa3BYKOBAasl AUArHOCTUKA B TEXHHKE, TPOCKIMOHHBIM anmapar, BOJIOKOHHAsI ONTHKA, COJIHEYHAs
Oarapesi, CIyTHUKOBBIEC IPUEMHUKH, SJIEpHAs IHEPreTHKA U HKOJIOTMYECKUE acTIeKThl €€ pa3BUTHUS.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3ybTaThl OCBOEHHUS yueOHoro mnpeamera «®Pu3uKa» AOIKHBI OTpa)kaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYalOLIMXCs PYKOBOACTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAalMH, MO3UTHUBHBIX BHYTPEHHUX YOEXIeHUM,
COOTBETCTBYIOLIMX TPAJAULUOHHBIM IIEHHOCTSM POCCHUICKOrO OOIIECTBa, PAaCHIMPEHHUE >KU3HEHHOIO
OMbITAa M ONbITA JEATEIBHOCTH B IPOLECCE pEaJU3allud OCHOBHBIX HANpaBICHUM BOCIMTATEIbHON
NESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

rPa’KIAHCKOr0 BOCIIHTAHUSA:

e CPOPMHUPOBAHHOCTh TPAKAAHCKOM MO3UIMH  OOy4yaromerocss Kak AakTHBHOTO H
OTBETCTBEHHOI'0 WJIEHAa POCCUICKOTr0 00IECTBa;

e IMPUHATHE TPAJAULHMOHHBIX OOLIECUETOBEYECKUX T'YMAHHUCTUYECKUX U JEMOKPATUYECKHX
IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO AEATENBbHOCTh B MHTEpECaxX IpaKIaHCKOTo OOILECTBa,
y4acTBOBAaTh B CAaMOYIPaBIEHUHU B 00pa30BaTeIbHON OpraHU3ally;

e YMEHHME B3aHUMOJCWUCTBOBATH C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKLIMSAMU M Ha3HAYECHUEM;

e TOTOBHOCTb K TyMAaHUTAPHOM U BOJIOHTEPCKOM NEATETBLHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHMS:

e C(pOPMHUPOBAHHOCTH POCCUICKON IPa’KAAHCKOM HASHTUYHOCTH, NAaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSAM POCCUICKUX
y4EHBIX B 001aCTH (PU3MKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e CcpOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEJICHHUS;

e CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILICHHsI, OPUEHTHPYSCH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOTO;

e OCO3HaHHWE JINYHOTO BKJIaJ[a B TOCTPOEHHUE YCTOMUMBOIO OyayIIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasl ICTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢buznyeckoit Hayke.

TPYAOBOI'0 BOCIIMTAHHUSA:

e UHTEpEC K pa3InyHbIM chepam NpodecCHOHATBHON IeATENbHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (u3MKOM M TEXHUKOW, yMEHHE COBeplIIaThb OCO3HaHHBIM BbIOOp Oynymeld mnpodeccun u
peayin30BbIBaTh COOCTBEHHBIE )KMU3HEHHbBIE TUIAHBI,

e TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOPa30BaHUIO B OOJIACTH (PU3MKH HA
MPOTSHKEHUH BCEH )KU3HU.

IKOJIOTMYECKOr0 BOCIIUTAHUS:

e Cc(hOPMUPOBAHHOCTh 3KOJOTHYECKOW KYyJIbTYphl, OCO3HAaHHE TJO0AIBHOIO XapakTepa
9KOJIOTMYECKUX MPodIIeMm;

e TUIAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUI B OKPYXKAIOIIEH Cpelie HAa OCHOBE 3HAHUS 1ENel
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

e pAacIIUpEHHE OIbITa JAESITeNbHOCTH HKOJIOIMYECKON HAmpaBIEHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAaHUN 10 (PU3HKeE.



HEeHHOCTH HAYYHOT0 MO3HAHMS:

e c(hOpMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HaykH;

e OCO3HaHHE LIECHHOCTH HAy4YHOH JEATeNIbHOCTH, FOTOBHOCTh B IpoIecce M3ydeHus: (pu3nku
OCYILECTBIISATh MPOCKTHYIO U UCCIICA0BATEIBCKYIO JICATEIBHOCTh HHUBUIYAIbHO H B IPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3oBble Jlornyeckue aecTBUA:

e CaMOCTOSTENbHO (POPMYIHUPOBATH U AKTyaTU3UPOBATH MPOOIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

e ONpEAEIATDH LETH JACSITEIIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPHUH UX JOCTUKEHUS;

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

e pa3pabaThIBaTh IJIAH PEIICHUs MPOOIEMbI C YUETOM aHAIM3a UMEIOIIHUXCS MaTepUaibHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

e BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB LIETISM,
OIICHUBATh PUCKHU MOCJIEICTBUI NEATEIbHOCTH;

e KOOPAMHHUPOBATH M BBINOJHATH pabOTy B YCIOBUSX pEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

e pa3BUBATh KPEATHBHOE MBIILJICHUE TP PEIICHUU KU3HEHHBIX MPOOIIEM.

ba3oBble nccienoBareibckune 1eHCTBUA:

e BJAJICTh HAYYHOW TEPMHUHOJIOTHCH, KIFOUEBHIMH MOHATHSAMU H METOJaMU (PU3NUICCKOM
HayKu;

e BJAJIETh HaBBIKAMU YUEOHO-UCCIENOBATENBCKON M MPOEKTHOW IEeSATENbHOCTH B 0O0JIACTH
(¢u3MKN, CHIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB pEIIeHHs 3ajad
(hU3UYIECKOTO CoMlepKaHUsl, TPUMEHEHHUIO PA3IMYHBIX METOO0B IMO3HAHUS;

e BIIQJIETh BUJAMHU JE€ATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUA, €r0 WHTEpIpeTaluH,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3NUYHBIX Y4EOHBIX CUTYallUMsX, B TOM YHUCIE MPHU CO3AAHUU
y4EOHBIX POEKTOB B 00J1aCTH (PUBUKH;

e BBIBJISITh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh 33/1a4y, BbIJIBUTATh TUIIOTE3Y
e€ pelieHus, HaXOUTh apTyMEHTHI I JOKAa3aTelbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTphl U
KPUTEPUHU PEIICHHUS;

e AHANM3UPOBATH MOJYYCHHBIE B X0JI€ PEIICHMS 3a7a4l PE3yJIbTaThl, KpUTHUECKU OIICHUBATH
UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

e CTaBUTH U (HOPMYIHUPOBATh COOCTBEHHBIE 33a]]aul B 00Pa30BaTENbHON JAESATENbHOCTH, B TOM
qHClie TPU U3YYCHUU (DU3HKHY;

e JaBaTh OIIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

e yMETh NEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTUIECKYIO 00JIaCTh )KU3HEIEATETbHOCTH;

e yMETh MHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEIMETHBIX 001acTeH;

e BBIJIBUraTh HOBBIE UJIEU, IPEJIAraTh OPUTMHAIBHbBIE TTOIXO/Ibl U PELICHNUS;

e CTaBHTH MPOOJIEMBI U 337]a91, JOITYCKAIOIINE ATbTEPHATHBHBIC PEIICHUS.

Patora ¢ undpopmanmeii:

e BJAJICTh HABBIKAMH MOJyuYeHHUs HHGPOpMAIUU (PU3UYECKOTO COJEPIKaHUS U3 MCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISITH TTOUCK, aHAIN3, CUCTEMATU3AINIO0 U HHTEPIPETAIHIO
nH(pOpMaUK Pa3TUIHBIX BUIOB U (HOPM MPEICTABICHNUS,



e OLIEHUBATb JIOCTOBEPHOCTh HH(POPMALINH;

e JCIIOJIB30BATh CPeACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 337a4 C CcOOJIoIeHuEM TpeOOBaHUMA
SPrOHOMHUKH, TEXHUKU OE30IaCHOCTH, TUTHEHBI, PECypCOCOepEKEeHUs, IPABOBBIX U ATUYECKUX HOPM,
HOpM UH(GOPMAIIMOHHOM 0€30MaCHOCTH;

e CO3/aBaTh TEKCTHI (PU3NYECKOTO COACPIKAHUS B PA3IUYHBIX (popMaTax ¢ yuéToM Ha3HAUCHUS
uHdopMallMd M 1eNeBOM ayIuTOpUH, BbIOMpas ONTHUMalbHYI0 (OpMYy TMpeACTaBICHUS U
BHU3yaJIU3alUU.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA:

e OCYLIECTBIATH OOILICHHE HAa YpOKax (PU3UKU M BO BHEYPOUHOH JIEATEILHOCTH;

e PpAacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYaIlMi ¥ CMAT4aTh KOH(DIUKTHI;

e pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM  S3BIKOBBIX
CPENCTB;

e TOHHMMATH U UCIIOJIB30BATh MIPEUMYIIIECTBA KOMaHAHON U HHAUBUAYAIbHON pabOTHI,

e BBIOMpaATh TEMATUKy W METOJbI COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJI0TO 4JICHA KOJUIEKTUBA;

e IIPUHMMATh LM COBMECTHOM JEATEIBHOCTH, OpPraHW30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUS MO €€ NOCTHKEHMIO: COCTABJIATH IUIAH JEUCTBUHM, PAaCHpEnessiTh POIM C YY4ETOM MHEHUH
YYaCTHHKOB, OOCYKIIaTh PE3yJIbTaThl COBMECTHOU PabOTHI,

e OLICHMBATh KAYECTBO CBOETO BKJIAJA M KAXKIOTO YYaCTHUKA KOMAHIbI B OOIIMI pe3yJbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

e IMpeuiaraTb HOBBIE IPOEKTHI, OIEHUBATh WJEU C MO3ULMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

e OCYWIECTBIIATh IIO3UTUBHOE CTPAaTErM4€CKOE IOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSABIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe NeiiCTBUS

Camoopranuzanus:

e CaMOCTOSITEJIbHO OCYIIECTBIISATh I103HABATEIbHYIO JEATEIbHOCTh B 0O01acTH (PU3MKU U
aCTPOHOMUHU, BBISIBIATH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331aUH;

e CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUICHUS PACYETHBIX M KAYECTBEHHBIX 3a1ad, IUIaH
BBINOJIHEHUS TIPAKTUYECKOM pabOThI ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
MIPEATIOYTEHUN;

e JaBaTh OLIEHKY HOBBIM CUTYaLIUsM;

e pacIIUpPSTh PAMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

e JIeJaTh OCO3HAHHBIA BHIOOP, ApryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLicHue;

e OLIEHUBATh NPUOOPETEHHBII OMBIT;

e CrHocoOcTBOBaTh (GOPMUPOBAHUIO U MPOSIBICHUIO SPYAULMH B 001acTH (PUUKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTE/JIEKT:

e JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YyJIbTATOB LETAM;

e BJA/IETh HaBBIKAMU NO3HABATEIbHON pe(IeKCUN KaK OCO3HAHHUS COBEPILIAEMBIX NEHCTBUI U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMIA;

e HCIIOJIB30BATh MPUEMBI pehIICKCHH IS OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEeIICHUS;

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



e IIPUHMMATb MOTHMBBI M APTYMEHTHI APYIHX MIPH aHAJIN3€ PE3YNbTATOB AEATEIbHOCTH;

e TIPUHHUMATH Ce0sl, MIOHUMAsi CBOM HEJJOCTATKH U JIOCTOMHCTBA,;

e IIPUHMMATH MOTHUBBI U aPTYMEHTHI APYTUX NIPU AHAIU3E PE3YNbTATOB AE€ATEIbHOCTH;

e TIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce moCTHKEHHS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMMBbI MO (HU3UKE IS
YPOBHSA cpenHero oOmero o0pa3oBaHus y OOYyYaroIIUXCS COBEPUICHCTBYETCS HSMOLMOHAIBHBIN
MHTEJUIEKT, Ipeoaralonui chopMIUpPOBAHHOCTS!

e CAMOCO3HAHU, BKJIIOYAIOIIETO CHOCOOHOCTh NOHMMATh CBOE 3MOLIMOHAIBHOE COCTOSHUE,
BUJIETh HANpaBJIEHUS pa3BUTHUS COOCTBEHHON SMOLIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ce0e;

e CaMOpPETYJIHPOBaHMS, BKIHYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTh
3a CBOE TOBEICHHE, CIIOCOOHOCTH AJaNTHPOBATHCA K SMOIMOHAIBHBIM H3MEHEHUSM M MPOSBISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMIICHME K IOCTHKEHHUIO LIEIU U YCHEXY,
ONTUMHU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

e DSMIIATHM, BKIIIOYAIONIEH CIIOCOOHOCTh IMOHMMATh 3MOLMOHAIBLHOE COCTOSHUE JPYIHX,
YUUTBIBATh €r0 MPHU OCYLIECTBICHUN OOIIEHUS, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHMUIO;

e COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPaMBATh OTHOLICHUS C APYTUMHU
JOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xoHny oOGyuenusi B 10 knacce npeaqMeTHbIE Pe3yabTaThl HA YIryOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH Y O0YUAIOIIUXCSI YMEHUH:

e TIOHUMATH POJIb (PU3UKU B IKOHOMHUYECKON, TEXHOJIOTUYECKOH, 3KOJIOTHYECKOH, COLMaIbHOM
U 3TUYECKOM cdepax NesATeTbHOCTH YEeNOBEKa, pojib U MECTO (PU3MKM B COBPEMEHHOW Hay4HOM
KapTHHE MUPA, 3HAUEHUE OMHCATEIbHOM, CUCTEMAaTU3UPYIOLIEH, 00BACHUTEIBHON 1 IPOrHOCTHYECKON
GyHKIUH (QU3MUYECKOH TEOpUM — MEXaHMKH, MOJIEKYJSIpHOM (U3UMKH M TEpMOAMHAMMKH, POJIb
¢u3nueckoil reopun B GOPMHUPOBAHUU MPEICTABICHUM O PU3NYECKON KapTUHE MUPA;

e pa3nMyaTh YCJIOBUS NPUMEHUMOCTH Mojenell (pU3MYecKHX Tel M IMPOLECCOB (SBICHUI):
MHEpLUalIbHAsl CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TEJIO, MAaTepUalIbHAs TOYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOAHOE TaJeHue, aOCOMIOTHO yrpyras naedopmanus, aOCONIOTHO YIpyroe H
a0COJIIOTHO HEYNPYToe CTOJIKHOBEHMS, MOJIEINIU Ta3a, )KUJKOCTH U TBEPIOro (KPUCTAIIMYECKOT0) Tena,
UJCANIBHBIN ra3, TOYEUHBIN 3aps]l, OJHOPOIHOE IIEKTPUUECKOE TT0JIE;

e pasnMuaTh yCIOBUA (IpaHMIbI, 00JACTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHUMATh
BceoOLMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHWYEHHOCTh HCIOJB30BAHUSA YaCTHBIX
3aKOHOB;

e AHAIM3UPOBATH M OOBICHATH MEXaHWYECKHE MPOIECCHl U SIBICHUS, HUCIOJb3YS OCHOBHBIE
MOJIOKEHUS W 3aKOHbl MEXaHMKH (OTHOCUTEIbHOCTh MEXaHHMYECKOro JABMXKEHHUS, (OPMYIIbI
KMHEMAaTUKH pPaBHOYCKOPEHHOTO JBIJKEHHs, TIpeoOpazoBaHust lamuies A CKOPOCTH H
nepeMeleHus, 3aKkoHbl HpIOTOHA, NPUHIMII OTHOCUTENBHOCTH [anuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHbl COXPAaHEHHMsS HUMITYJIbCa M MEXaHHMYECKOW HHEpPruu, CBsA3b pPAaOOTBl CHIBI C
M3MEHEHHEM MEXaHMYECKOW PHEPruH, YCIOBUS paBHOBECHUS TBEPAOTO TeNa), IPU ATOM HCIOIB30BAThH
MaTeMaTHYeCKOe BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS NMPUMEHUMOCTH (PU3UYECKUX 3aKOHOB:
npeoOpa3oBanuii ['anunesi, BTOPOro u Tperbero 3akoHoB Hpl0TOHA, 3aKOHOB COXpaHEHUS! UMITYJIbCa U
MEXaHUYECKOH HEPIuHu, 3aKOHAa BCEMUPHOTO TIATOTEHMUS,

e AHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE IPOLECCHl U SBICHMS, MCIIONb3Ysl OCHOBHBIE



noniokeHuss MKT u 3akoHBI MOJIEKYISIpHON (DH3UKK M TEPMOAMHAMUKH (CBSI3b JABICHHS UACATHLHOTO
raa co CpeaHell KMHETUYECKON YHEPrHeil TEeIUIOBOrO ABMKEHHMS M KOHIEHTPALMEH €ro MOJIeKYII,
CBSI3b TEMIIEPATYpPhI BELIECTBA CO CPEeIHEH KNHETHUYECKON YHEPTUel TemIOBOro IBUKEHUS €ro YacTull,
CBSI3b JABJICHUS HUACATBHOTO Ta3a C KOHIIGHTpallell MOJIEKYl W €ro TeMIepaTypoil, ypaBHEHHUE
MenneneeBa—Kitaneiipona, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUSI SHEPTUU B TEIIOBBIX
mpoueccax), IpU 3TOM HCIOJIb30BaTh MAaTEMATUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—KnanenpoHa;

e AHAIMU3UPOBATH U OOBACHATH AIEKTPUUECKHE SBICHUS, UCIONb3ysd OCHOBHBIC MOJIOKEHUS U
3aKOHBI  JJEKTPOAMHAMUKH (3aKOH COXpaHEHHUs DIEKTPUUECKOro 3apsnaa, 3akoH KyroHa,
MOTEHIUATBHOCTD AJIEKTPOCTATUYECKOTO TOJIs, MPUHIIMIT CYNEPIO3ULIMH JIEKTPUUECKUX TOJIeH, MpU
S9TOM yKa3blBas yCIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a Takke NPaKTUYECKU BaXKHBIC
COOTHOLIEHMS: 3aKOHbI Oma Juid y4yacTKa LENHM M JUIsl 3aMKHYTOH 3JEKTPUUYECKOH LEeNHu, 3aKOH
Jxoyns—Jlenna, mpasuna Kupxroda, 3akonsr @apajes 17 3JeKTPOIu3a);

e ONUCHIBATh (U3MYECKUE TPOLECCHl M SBJICHHS, HCIOIb3Yys BEJIUYHHBI: TEpEeMEIIeHuE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIa, MOMEHT CHUJIbI, 1aBJIEHUE, TOTEHLUAIbHAS
SHEPTUsi, KMHETHYECKash SHEPrusi, MEXaHW4ecKas HHEprus, padoTa CHJIbI, IEHTPOCTPEMUTEIHHOE
YCKOpEHUE, CUla TSHDKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS, MOILHOCTb, SJHEPTUs B3aUMOAEHCTBUSI TENa
¢ 3eminéit BOMM3M €€ MOBEPXHOCTH, SHEPTHUsS YIPYro negopManuu Npy>KUHBI, KOJTMYECTBO TETUIOTHI,
abcomoTHasi TemmepaTypa Tena, paboTa B TEepMOJWHAMUKE, BHYTPEHHSS SHEPrus HICalbHOTO
OJIHOATOMHOTO Ta3a, paboTa UealIbHOIO ra3a, OTHOCUTENbHAS BIaXXHOCTh Bo3ayxa, KIIJ[ uneansHoro
TEIJIOBOTO JIBUTATEJNS; SICKTPUUECKOE T0JIe, HAMPSHKEHHOCTh 3JIEKTPUYECKOTr0 MOJIsl, HAMPSKEHHOCTh
MOJIA TOYEYHOTO 3apsiia WM 3apsHKEHHOro Iapa B BakyyMeé M B JUDIIEKTPUKE, MOTEHIIMAT
ANEKTPOCTATUYECKOTO IOJIs, PA3HOCTh IOTEHLMANIOB, >3JEKTPOJABMXKYIIAas CHJIa, CHIa TOKa,
HaIpsDKEHUE, MOIIHOCTb TOKA, 3JIEKTpUYecKass €MKOCTb IUIOCKOTO KOHAEHCAaTOpa, CONPOTHUBIIEHUE
ydyacTKa LEeNU C [OCJEI0BaTeIbHBIM M MapajljIelIbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPrus
AJIEKTPUYECKOTO OISl KOHJEHCAToPa;

e OOBACHATH OCOOCHHOCTH MPOTEKaHWs (UIUYECKUX SBICHUN: MEXaHWYECKOE JBHKEHUE,
TEIJIOBOE JIBMIKEHHE YaCTHUI[ BEIIECTBA, TEIIOBOE PaBHOBeCHE, OPOYHOBCKOE NBIKEHUE, AU y3us,
WCTIapeHue, KUINEHWEe M KOHJEHCAlWs, I[UIABJICHHWE W  KPUCTAJUIM3ALMs, HaIpaBJICHHOCTb
TEIUIONEPEIauu, dJIEKTPU3AIUS Tell, SKBUMOTEHIUAIbHOCTh TOBEPXHOCTH 3apsHKEHHOTO MMPOBOIHUKA;

e TPOBOAWTH HCCIECOBAHHE 3aBUCHMOCTH OIHOW (U3MYECKON BENUYMHBI OT JPYrod C
WCIIONB30BAHUEM TIPSIMBIX HM3MEPEHUHN, NpU HTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3yabTaThl TOJYYEHHOW 3aBUCHMOCTH (U3MYECKUX BEJIWYMH B BHAEC TpapUKOB C ydé€Tom
a0COIIOTHBIX MOTPEIIHOCTEN U3MEPEHNUH, J1e1aTh BHIBOIBI 110 PE3YyJIbTaTaM UCCIIEIOBaHMS;

e TMPOBOJWTh KOCBEHHBIE W3MEpEHUs (PU3MUECKUX BEJIMYMH, TPU DITOM BBIOUPATH
ONTUMAJIBHBIA METOJT U3MEPEHHUSI, OIICHUBATh A0COIOTHBIE M OTHOCUTENBHBIE TOTPEUTHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUI;

e TMPOBOJWTH OMBITHI IO MPOBEPKE MPEIJIOKEHHON THUIOTE3BI: TJIAHUPOBATH SKCIEPUMEHT,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh MOJyYEHHBIE PE3yNbTaThl U €JaTh BbIBOJ
0 cTaTyce IpeI0KEHHON TUIIOTE3bl;

e coOxrofarTh mnpaBuia Oe30macHOro TpyJda NpU MPOBEIEHUU UCCIEIOBAHUM B paMKax
y4e0OHOro IKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-UCCIIeIOBATEILCKON M MPOEKTHON JESTENILHOCTH C
HCIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPOUCTB U JIA0OPaTOPHOTO 000PYAOBAHHS,

e pelaTh pacu€THBIC 3a/1a4M C SBHO 33/IaHHOW M HESIBHO 3aJaHHON (PU3MYECKON MOJENBIO: Ha
OCHOBaHUU aHaJIH3a YCIOBUS 0OOCHOBBIBATH BHIOOP (PU3UUYECKOM MOJIENH, OTBEYAIOIIEeH TPEeOOBaHHSIM
3a/1a4u, MPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNAThl PU3NYECKUX TEOPHId IPU



HCIOJIb30BAaHUM MaTEMAaTHUECKUX METOAOB pEIICHUs 3a/iad, NPOBOJUTH pPacd€Tbl Ha OCHOBAHHUM
MMEIOIINXCA JaHHBIX, aHAJIU3UPOBATh PE3YyJbTaTbl U KOPPEKTHPOBATH METOJbI PELICHUS C YYETOM
MOJIyYEHHBIX PE3YJIbTATOB;

e pemaTh KadyeCTBEHHBIC 3a7ayd, TPeOylollue MPUMEHEHUs 3HAHUH W3 pa3HBIX pa3/ieiioB
Kypca (HM3MKH, a TaKKe MHTETPAllMM 3HAHWWA M3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO LUKJIA:
BBICTPAMBATh JIOTHUECKYIO LIETIOYKY PACCYKJIEHUN C OOPOM HAa U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3NYECKUE SBICHUS,

e HCIOJB30BaTh TEOPETUYECKUE 3HAHUS M7 OOBSICHEHHMS OCHOBHBIX MPHUHIIUIIOB PabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB;

e TIPUBOJIUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-(PU3UKOB B PA3BUTHE
HAyKH, B 00BSCHEHHE NIPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

e AHAIM3MPOBATH U OLIEHUBATH MOCIEACTBHS OBITOBON M MPOM3BOACTBEHHOHN AESITEIHLHOCTU
YelioBeKa, CBSI3aHHOW C (U3MYECKMMM MpPOLECCaMM, C MO3UIUI HKOJIOTMYEcKOil 0e30macHOCTH,
MPEACTABICHUI O pPAlMOHAIBHOM IPUPOJAOIOIb30BAHUN, a TAKXKE Pa3yMHOM HCIIOJIb30BAHUU
JOCTUKEHHUI HayKU M TEXHOJIOTUI 7S NajbHEHIIero pa3BUTHS 4Y€JI0BEUECKOro O0IIeCTBa;

e TMPHUMEHSTHh Pa3TUYHbIE CMOCOOBI paboThl ¢ HHpOpPMAIMEH (UINYECKOTO COACpPKAHUS C
WCTIOJB30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTWHA, TMpPH O3TOM  HCIIOJIB30BaTh
COBpEeMEHHbIE HH()OPMAITMOHHBIE TEXHOJIOTUH ISl TIOMCKA, TIEPepabOTKU U MPEIbsIBICHUS YUeOHOH 1
HAYYHO-TIONYJISIPHOW MH(OPMAIMH, CTPYKTYPHPOBAHUS M MHTEPIIPETAINH HH(DOPMAITUH, TTOITydEeHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJydaeMyl0 HH()OPMAIIMIO U OICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWI, TaKk M Ha OCHOBE aHallu3a HCTOYHHKA
nH(popManuu;

e IMpOSBIATH  OPraHU3aLMOHHBIE W  [IO3HABATENIbHBIE  YMEHUS  CaMOCTOSITEIbHOTO
MpUOOpETeHUsT HOBBIX 3HAHWI B NPOIECCE BBIMOJHEHHS MPOCKTHHIX M Y4eOHO-HCCIIEAOBATENECKUX
pabor;

e paboTaTh B IPYIIE C UCIOIHEHUEM Pa3IMYHbIX COIMAJIbHBIX pOJIEH, INIaHUPOBATh padboTy
IpyNIbl, PalUOHAIBHO PACIHPEAEIATh JEATENbHOCTh B HECTaHAAPTHBIX CUTYalHsAX, aJ€KBATHO
OLIEHUBATh BKJIAJ KaX/I0T0 U3 YYACTHUKOB I'PYIIIBI B pEIlIEHUE pacCMaTpUBAaeMOM MPOOIEMBI;

e TIPOSIBJIATH MOTHBALIMIO K OyayIeil mpodecCuOHATbHON NEATETbHOCTH MO CHEHAIBHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

K koHny oOyuenust B 11 knacce npeaMeTHbIE Pe3ylbTaThl Ha YriyOJIEHHOM YPOBHE TOJDKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH y OOyHAIOUINXCA YMEHHI:

e TOHMMATH POJb (PU3UKU B SKOHOMMUYECKOH, TEXHOJOTHYECKOH, COLMATbHON U 3TUYECKOU
cdepax AesTeTbHOCTH YeIOBeKa, poiib U MECTO (PM3UKHU B COBPEMEHHOW Hay4yHOUN KapTHMHE MHpA, POJIb
aCTPOHOMHUHU B TPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa M JajbHEHIlIeM Hay4yHO-TEXHUYECKOM
pa3BUTHM, 3HAU€HHE OINHUCATEIbHOM, CHUCTEMATH3UPYOLIe, OOBSICHUTEIBHOM M MPOrHOCTUYECKOMN
GyHKIMHA (QU3NUECKOM TeopuHM — DJIEKTPOJAWHAMHMKH, CHEUUAIbHOM TEOpHUH OTHOCUTEILHOCTH,
KBaHTOBOM (M3UKH, posib (pu3HuecKoi Teopuu B (OPMHPOBAHUU MPEJCTABICHUNA O (PU3UUECKOI
KapTHHE MHpa, MecTO (DU3MYECKOW KapTHUHBI MHpa B OOIIEM psjly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOJIE;

e pa3nMyaTh YCJIOBUS NMPUMEHUMOCTH Mojenell (pU3ndyeckux Tesl U TMPOLECCOB (SBIECHUN):
OJTHOPO/IHOE DJIEKTPUYECKOE M OJHOPOJIHOE MAarHUTHOE TIOJisl, TapMOHMYECKHE KosieOaHus,
MaTeMaTHYeCKU MAasiTHUK, UA€albHBIA MPYXUHHBIH MasTHUK, TaApMOHUYECKHE BOJIHBI, HJCaJIbHBII
KosieOaTenbHbII KOHTYp, TOHKas JIMH3a, MO/IeJIel aToMa, aTOMHOT'O si/ipa U KBaHTOBOM MOJIENH CBETa;

e pasnMuaTh yCIOBUA (IpaHMIIbI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi XapakTep (hyHIAMEHTAIbHBIX 3aKOHOB M OTPAaHMYEHHOCTb HCIOJIb30BAHUS YaCTHBIX



3aKOHOB;

e AHAIM3UPOBATH U OOBICHATH DIEKTPOMATHUTHBIE TIPOIECCHl U SBJICHUS, HCIONb3YS
OCHOBHBI€ MOJIOKEHHS U 3aKOHBI AJIEKTPOJUHAMUKH U CTICIIHAIBHON TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs OJJIEKTPUYECKOro 3apsijia, cuia Awmmepa, cwia JlopeHia, 3aKOH AJIEKTPOMAarHUTHOMN
UHAYKIMK, TpaBwio Jlenma, cBszp IJC caMOMHAYKUIMHM B SJEMEHTE D3JICKTPUYECKOM LIEenu CO
CKOPOCTBIO U3MEHEHHS CUJTbI TOKA, OCTYJATHI CIICIUANIBHON T€OPUHU OTHOCUTENFHOCTU DUHIITEHHA);

e AHAIM3UPOBATH U OOBSACHATH KBAHTOBBIE MPOLECCHl U SBIICHUS, HCIONB3YS MOJIOKEHUS
KBaHTOBOH ¢u3uku (ypaBHeHHE DWHIITEHHA st poTodddekTa, mepBoiii M BTOpoi mocTynaTel bopa,
MPUHIMIT COOTHOILIEHUSI HeompenenéHHocte ['elizenOepra, 3aKOHBI COXpaHEHUs 3apsiIOBOIO U
MacCOBOI'0 YHCEJ U SHEPTUH B SIICPHBIX PEAKIIUAX, 3aKOH PAIMOAKTUBHOTO pacIiaja);

e OMWCHIBATh (PUIWYCCKUE TMPOILECCH U SBJICHUS, WCIOJB3YS BEIMYMHBI: HAMPSHKEHHOCTH
AJEKTPUYECKOTO  MOJs, MOTEHIMANT  JJIEKTPOCTATUYECKOTO  TMOJs, Pa3HOCTh  IOTEHIMAJIOB,
ANEKTPOABIIKYILA CHUJIAa, HWHAYKLIHUS MAarHUTHOTO TOJS, MAarHUTHBIM TOTOK, cuiaa Awmrmepa,
WHIYKTUBHOCTH, 3JIEKTPOJIBIKYIIAS CHJIa CAMOMHIYKIIMH, SHEPTUs MarHUTHOTO TOJsI TPOBOJHUKA C
TOKOM, PENSATUBUCTCKUI UMITYIIbC, TIOJTHAS SHEPTHUsI, SHEPTUS TTOKOS CBOOOJHOW YAaCTHUIIbI, SHEPTUS U
UMITyI6C GOTOHA, MACCOBOE YHMCIIO U 3aps siApa, SHEPTUS CBS3U S/1pa;

e OOBACHATH OCOOCHHOCTH MPOTEKAHMS (PU3HMUSCKUX SBIICHUI: AICKTPOMArHATHAS WHIYKIIHS,
CaAaMOMHIYKITUS, PE30HAHC, WHTephEpeHIMsI BOJNH, AU(paKius, JUCICPCHs, IOJHOEC BHYTpEHHEE
oTpaxkeHue, ¢orodrekTpudeckuii 3pdext (poroaddekr), ambda- m Oera-pacnaabl sjgep, raMmma-
W3IyYeHue siep, GU3nIecKrue MPUHIMIEI CIEKTPATBHOTO aHaIN3a U paboTHI Jlazepa;

e OMpeAeNsATh HampaBiICHHE HWHAYKIMM MArHUTHOTO IIOJIS TPOBOJAHHMKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHna;

e CTPOUTH U300paKEHHUE, CO3AABAEMOE INIOCKUM 3€pKaJIOM, TOHKOW JTMH30M, M PACCUUTHIBATD
€ro XapaKkTEePUCTUKH;

e TPUMEHATH OCHOBOIIOJIATAIOIME ACTPOHOMUYECKHUE MOHATHS, TEOPUH U 3aKOHBI JJI aHAJIn3a
U OOBsICHEHUS (PU3UYECKUX TMPOIIECCOB, MPOUCXOANIUX B 3BE3MAX, B 3BE3HBIX CHCTEMaX, B
MEXTaJIAKTUYECKOM Cpelie; NBIKEHUsI HEOECHBIX Tell, DBOJIIOINY 3BE3/] 1 BeenenHoi;

e TPOBOJUTH UCCIICIOBAHNE 3aBUCUMOCTEN (PHU3NUECKUX BEIMYUH C UCTIOIB30BAHUEM MPSIMBIX
W3MEPEHHUH, TpPH ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3YNbTaThl IMOJYUYCHHOU
3aBUCHUMOCTH (PU3WYECKHX BEJIMYMH B BHAE TpaduKoB ¢ Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH
WU3MEPEHUH, JIeJaTh BBIBOIBI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

e TPOBOAWTH KOCBEHHBIE HW3MEpEHUs (UINYECKUX BEIUYMH, TPU OTOM BHIOMpAThH
ONTUMAJILHBIA METOJI U3MEPEHHUSI, OIICHUBATh A0COMOTHBIE U OTHOCUTENBHBIE MOTPENTHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUI;

e TMPOBOJUTH OIBITHl IO MPOBEPKE MPEAJIOKEHHON THUIOTE3bI: TJIAHUPOBATH SKCIEPUMEHT,
coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJTYYCHHBIE PE3yJIbTAThI U JIeIaTh BHIBOJ
0 CcTaTyce NMPeJI0KeHHON THIIOTE3HI,

e ONHUCHIBATH METOJIBI TIOJYYCHHS HAYYHBIX aCTPOHOMUYECKHUX 3HAHHIA;

e coOmromarh mpaBuia Oe30MacHOro TpyJda NpU MPOBEIECHUU UCCIEIOBAHUNA B paMKax
y4eOHOT0 IKCIIEPUMEHTA, TPAKTUKYMa U Y4EOHO-HCCIIEIOBATEILCKON M MPOCKTHON NEATEITbHOCTH C
WCIIOI30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U JTa0OPATOPHOTO 000PYAOBAHUS;

e pemarh pacu€THHIE 33/1a4U C SIBHO 3aJaHHOW W HESBHO 3aJJaHHON (DU3NYECKON MOJENbIO: Ha
OCHOBAHWHM aHaJIW3a YCJIOBHS BBIOMpaATh (U3MYECKHE MOJIEIH, OTBEUAlomue TpeOOBaHUSIM 3aJauu,
MPUMEHITh (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYNAThl (U3MUECKUX TEOpPHH TpHu
WCIONBb30BAHUM MaTeMaTHYECKUX METOJIOB pEUIeHUsl 3a/Jad, MPOBOJUTH PacCUYEThl HAa OCHOBAHHUU
MMEIOIINXCS JTaHHBIX, aHAIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM



MOJTy4YE€HHBIX PE3YJIbTATOB;

e pelmaTh KayeCTBEHHBIC 3a/ladyd, TPEOyIOIIHe MPUMEHEHHUs 3HAaHWW W3 pPa3HBIX pPa3ieiioB
Kypca (DUM3MKH, a TakKKe MHTETPALUU 3HAHWK U3 JAPYrUX IMPEJIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPANBaTh JIOTHYCCKYIO IIEMOYKY PACCYKICHUN C OMOPOI HA M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (PU3UYECKUE SIBIICHUS,

e HCIIOJIb30BaTh TEOPETUYCCKHE 3HAHHS I OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB PaOOTHI
W3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MTPOIECCOB;

e TIPUBOJIUTH MPHUMEPHI BKJIaJa POCCUHCKUX M 3apyOCIKHBIX YYEHBIX-(PU3UKOB B PAa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

e AHAIM3UPOBATH U OLICHWBATH MOCIEACTBHS OBITOBON M TMPOM3BOACTBEHHON ACSITEITHLHOCTU
YeNIOBEKa, CBSI3aHHOW C (DU3MYECKMMH TIPOIECCAMH, C TO3UIMH HIKOJOTHUYECKON Oe30MacHOCTH,
MPEJICTABICHUA O palMOHATBHOM MPHUPOAOINOIL30BAHNN, a TaKXKe pPasyMHOM HCIOIb30BAHUU
JTOCTIDKEHUH HAYKHU U TEXHOJIOTUH JIJISl TAIbHEHIIIEr0 pa3BUTHS YEIOBEUYECKOTO OOIIECTBA;

e TIPUMEHSTH Pa3JIMYHbIC CIOCOOBI paboThl ¢ HMH(MOpMaIHel (HU3UYECKOTO COACPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMCHHBIX HMH(DOPMAIIMOHHBIX TEXHOJOTHH, TPH OTOM  HCIOJIb30BaTh
COBpEeMEHHBIC MH(POPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, TIEpepabOTKH U TPEIbIBICHUS yI4eOHOH U
HAy4YHO-TIOMYJISIPHON MH(DOPMAIMH, CTPYKTYPUPOBAHKS U UHTEPIPETAIIMHA HHPOPMAITUH, TIOTyISHHOU
W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MOJTy4aeMyr0 WH()OPMAIIUIO U OIEHUBATH €6
JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIONIUXCS 3HAHWH, TaK W Ha OCHOBE aHAM3a HMCTOYHUKA
nHpopManuu;

e TPOSIBIISATH  OPraHW3allMOHHBIC W  TO3HABATCIbHBIC  YMCHHS  CaMOCTOSITEIBHOTO
MPUOOPETEHUs] HOBBIX 3HAHUI B TPOIIECCE BBIMOJHEHHS MPOCKTHBIX M Y4eOHO-HCCIIEI0BATEIBCKUX
pabor;

e paboTaTh B TPYIIIE C MCIIOJIHCHUEM PAa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh PaboTy
TPYNIBI, PAIMOHATLHO pACIPENCIATh JEATCIBHOCTh B HECTAHMAPTHBIX CUTYalHSX, aJeKBATHO
OIICHWBAThH BKJIA]] KQKJIOTO M3 YIACTHUKOB IPYIIIBI B PEIICHUE paCCMATPUBAEMOU MPOOIIEMBI;

e TIPOSBIATH MOTUBAIMIO K Oyaymied mpodecCHOHATBHON JEATEIBHOCTH IO CIICIIHATLHOCTSIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATUYECKOE IINIAHUPOBAHUE

10 KITIACC
KosmnuecTBo yacoB Cnoco0 oueHku

HanmenoBanme Cnucok UTOrOBBIX MJIAHUPYEMBIX

Ne Kontpo | IIpaktn | DJexkTpoHHBbIe (HH(PPOBHIE) HUTOTOBBbIX
pa3/iesioB U TeM pe3yJabTaToB C YKa3aHUEM ITANOB UX

n/n Bcero | ibHBIE | Yeckme o0pa3oBaTte/ibHbIE pecypchl IVIAHUPYEMBIX

MPOrpaMMbI dopmupoBanus
padothl | padoThI pe3yabTaToB

Paznen 1. HAYUHBIH METO/1 IO3HAHMSI ITIPUPO/IbI

1.1 | Hayunslii meTox 6 0 1 Caiit- «®Pu3uka.ru» -IIOHUMATh POJIb (PU3UKU B IKOHOMUYECKOM, YeTHBIR onpoc
TO3HAHUS PUPOIBI http://www fizika.ru/index.php | TEXHOJIOTHYECKOM, SKOJIOrHUYECKOM, COLTUAITLHOM
oOpa3oBarenpHas margopMa | U AITUYECKOH cepax AeATEIbHOCTH YEI0BeKa,
SAKnacc https://www.yaklass.ru | poiib u MecTO (PU3UKH B COBPEMEHHON Hay4YHOI
oOpa3oBarenpHas margopMa | KapTHHE MUPA, 3HAYCHHUE ONHCATEIHLHOMH,
POIII https://resh.edu.ru/ CUCTEMAaTU3UPYIOIIEH, 00BICHUTEIBHON U
oubmmorexa MOIII POTHOCTUYECKOH (DYHKIHIA (PU3UIECKOM
https://uchebnik.mos.ru/catalog | Teopuu
ue?class level ids=11 -IPOBOJIUTH KOCBEHHbIE U3MepeHus pusnyeckux | Jlaboparopnas
Caiit «®Pu3ukKa B ILIKOJIE - BEJINYMH, TIPU 3TOM BBIOUPATh ONTUMATIbHBIN pabota
QHUMAILUKU U CUMYJISIUU METO]T U3MEPEHMSI, OLICHUBATh a0COJIOTHBIE U
https://www.vascak.cz/physics | OTHOCHTEIbHBIE TOTPEIITHOCTH MPSIMBIX U
animations.php?l=ru KOCBEHHBIX U3MEPEHHI;
LearningApps.org cait -IIPOBOJIUTBH OIBITHI 10 IPOBEPKE NpeAsIokeHHON | [IpakTnueckas
TOJUIEPKKH OOYdEHHUS 1 TUIIOTE3bI: IJIAHUPOBATh DKCIECPHUMECHT, pabota
npenojiaBaHus ¢ NOMOIIbIO coOMpaTh SKCIEPUMEHTATIBHYIO YCTaHOBKY,
HEOOIBINNX OOIIENOCTYITHBIX aHAJIU3MUPOBATH ITOJIYUYCHHBIC PE3YIbTAThl U
UHTEPAKTUBHBIX MOAYJIEH JIEJIaTh BBIBOJI O CTaTyCe NMPEJI0KEHHON
https://learningapps.org/impres | runoTessl;
sum.php -co0roAaTh MpaBuiia 6€30IacHOro TPyAa Npu [TpakTrueckas
MPOBEJCHUH MCCIICIOBAHUIN B pabora
paMKax y4eOHOIro SKCIIepUMEHTa
Hroro no paszneny 6

Pa3zpgen 2. MEXAHUKA



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

2.1

Kunemaruka

10

Caiit- «Pusuka.ruy»

http://www fizika.ru/index.php
oOpasoBarenbHas miardopma
SIKnacc https://www.yaklass.ru
oOpasoBarenbHas miardopma
PO https://resh.edu.ru/
ouobmmnorexa MOIII
https://uchebnik.mos.ru/catalog

-pa3nuyaTh yCIOBUS IPUMEHUMOCTH MOJIENEH
(GU3NUECKUX TEeN U IMPOLECCOB (SIBICHUH):
MHEpIUAIbHAs CUCTEMa OTCUETa, MaTepUaibHAs
TOYKA, PABHOYCKOPEHHOE JBIKEHUE, CBOOOJHOE
naJIcHue;

VYcTHBIT onpoc

ue?class_level ids=11

Caiit «®@u3uKa B 1IKOIE) -
aHUMAIINH U CUMYJIISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org cailt
MOAJEPKKH 00YUeHUS U
MPEenoaBaHus ¢ TOMOIIBIO
HEOOJIBIINX O0IIETOCTYITHBIX
WHTEPAKTHUBHBIX MOJTyJICH
https://learningapps.org/impres

sum.php

-aHAIM3UPOBATH M OOBSACHATH MEXaHUUECKUE
IIPOLIECCHI U SIBJIEHUS, UCIIOJIb3Ysl OCHOBHBIE
MI0JIO’KEHHUS U 3aKOHBI MEXaHUKHU
(OTHOCUTEIBHOCTH MEXAHUYECKOTO JIBUXKEHUS,
(opMyJibl KHHEMATUKU PaBHOYCKOPEHHOIO
JBUKEHHUS, TpeoOpa3oBanus ["anumnest mis
CKOPOCTH U MIepeMeIeHUs);

VYeTHBII onpoc
Pemenne yueOHbIX
U TIPAKTHUKO-
OPHECHTUPOBAHHBIX
3a1a4

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

VYcrHbIl onpoc

-00BSACHATh OCOOCHHOCTU MPOTEKAHUS
(¢u3NYECKUX SIBJICHUM: MEXaHUYECKOE

Pemienune yueGHbIX
Y TIPAaKTUKO-

JABHKCHUC, OPHUCHTUPOBAHHBIX
3aaad

-IIPOBOJAUTH UCCIICAOBAHNUEC 3aBUCUMOCTH ITYTH Ha60paT0pHa;I

OT BPEMCHH C UCIIOJIb30BAHUEM IIPAMBIX pa60Ta

M3MEpEHUH, IPH 3TOM KOHCTPYUPOBAThH
YCTAHOBKY, (PMKCUPOBATh PE3Y/IbTaThI
MOJIyY€HHOU 3aBUCUMOCTH (PU3NUECKUX BEIUUUH
B BHUJI€ TPAQUKOB C YU4ETOM aOCONIOTHBIX
MOTPEIIHOCTEN U3MEPEHUM, JIE€TaTh BHIBOIBI 11O
pe3yJibTaTaM UCCIIEN0BAHNUS;
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-pelaTh pacuE€THBIE 3a/1a4u C ABHO 33IaHHON U
HEsIBHO 3aJ]aHHON (PU3NYECKOM MOJENBIO: Ha
OCHOBaHUWU aHAJIN3a YCIOBUS 0OOCHOBBIBATH
BBIOOP (DM3UYECKON MOJIEIH, OTBEUAIOIEH
TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIHI,
3aKOHbI, 3aKOHOMEPHOCTHU U MOCTYJaThl
(hU3HUECKUX TEOPHId TTPH UCIIOJIE30BAHUN
MaTeMaTHYeCKUX METOJIOB pElICHUs 3a/1ay,
MIPOBOJUTH PaCUEThl HA OCHOBAHUY UMEIOIINXCS
JAaHHBIX, aHATTU3UPOBATH PE3YNIbTATHI U
KOPPEKTHPOBATh METO/IbI PEIICHUS C YIETOM
TIOJIYYEHHBIX Pe3yJIbTaTOB;

Pemenue yaeOHbBIX
U TMPaKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
KoHntposbHas
pabora

-pelaTh KaueCTBEHHBIE 3a/1aul, TpeOyroIue
MIpUMEHEHHUs 3HaHul u3 pasnena «Kunematukay
Kypca (pU3MKH, a TAK)Ke UHTETpallui 3HAaHUN U3
JPYrUX MPEeIMETOB €CTECTBEHHO-HAYYHOT O
LAKJIA: BBICTPANBATh JIOTHYECKYIO LIETIOUKY
pacCyKI€HUN ¢ OIIOPOM Ha U3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3NYECKUE SIBICHUS.

Pemenue yueOHbIX
U TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3a1a4
KoHntponbHas
pabota

2.2

Jnnamuka

10

Cailt- «dus3uka.ru»

http://www fizika.ru/index.php
oOpa3oBatenbHas miatpopma
SIKmacc https://www.yaklass.ru
oOpa3oBatenbHas miatpopma
PO https://resh.edu.ru/
ouobanorexa MOIII
https://uchebnik.mos.ru/catalog
ue?class_level ids=11

Cait «®u3uKa B IIKOJIC -
AHUMAITUHU U CUMYIISIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caift
HOJICPKKH O0YyUCHHS U
MIPENOIaBaHMsl C TTOMOIIBIO
HEOOJIBIINX O0IIETOCTYITHBIX

-pa3nu4arh ycI0BHs IPUMEHUMOCTH MOJENIEN
(U3MYECKUX TEJ U MPOLIECCOB (SIBJIECHUN):
MHepLHUalIbHas CUCTeMa OTCUéTa, aOCONIFOTHO
ynpyras n1epopmanus;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1a4

-pa3nuyarh yclnoBus (TpaHHIIbI, 00IaCTH)
MIPUMEHUMOCTH 3aKOHOB HBEFOTOHA, MTOHUMATh
BCeOOIUI XapaKTep 3aKOHOB M OTPAaHUYEHHOCTh
WCIIOJIb30BAaHMUS YACTHBIX 3aKOHOB;

Pemenue yueOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1a4

-aHaNTU3UPOBATh U OOBSICHATH MEXaHUYECKHE
IPOUECCHI U ABJICHUSA, UCITIOJIB3Ys1 OCHOBHBIC
TOJIOKEHUS U 3aKOHBI MEXaHUKHU
(mpeobpazoBanus ["anmes 1ist CKOPOCTH U
nepeMenieHus, 3aKkoHbl HploToHa, MpUHIIHIT
OTHOCUTCIIBHOCTHU FaJ'II/IJ'IGSI, 3aKOH BCEMHUPHOT'O
TATOTEHMUS, ), IPU ITOM UCIIOJIH30BATh
MaTeMaTHYeCKOE BBIPaKCHNE 3aKOHOB,
yKa3bIBaTh YCIOBUS IPUMEHUMOCTH (PU3HYECKHUX

YcTHBII onpoc
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WHTEPAKTHBHBIX MOJTYJICH
https://learningapps.org/impres

sum.php

3aKOHOB: MpeoOpa3oBaHuil ["anumies, BTOporo u
TpeTbero 3akoHoB HploTOHA, 3aKoHA
BCEMUPHOIO TATOTEHUS;

-OIIUChIBATDH (1)PI3H‘I€CKPIC IMPONLCCChI U SABJICHUA,
HCIIOJIb3Yys BCIIMYMHBL: CUJIA TSKCCTHU, CHUJIA
YIpyrocTtu, Cujia TpCHUsI;

VYcrHblil onpoc

-IIPOBOJUTH OIIBITHI I10 IIPOBEPKE TUIIOTE3BI O
HE3aBHCUMOCTH BPEMEHU JBH)KEHHUS OpycKa 1o
HAKJIOHHOM IIJIOCKOCTHU Ha 3alaHHOE PAaCCTOSTHUE
OT €r0 MacChl: INIAHUPOBATh HKCIIEPUMEHT,
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
AHAIIM3UPOBATh IIOJYYCHHBIE PE3YJIBTATHI U
JIeJIaTh BBIBOJL O CTaTyCe NPEUI0KEHHON
TUIIOTE3BI,

IIpakTuyeckas
pabora

-IPOBOJIUTH MCCIIE0OBaHNE ABMXKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH € UCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3YIHTAThI
MOJTY4EHHOU 3aBUCUMOCTH (PU3NYECKHUX BETHMUNH
B BH/JIE TPAPUKOB C YUETOM a0COIOTHBIX
MOTPEUTHOCTEN U3MEPEHUH, 1eT1aTh BHIBOBI 110
pe3ysibTaTaM HCCIIeI0BaHus;

JlaGoparopHas
paborta

-pemaTh pacu€THbIE 3aJ]a4M C SIBHO 33JJaHHOU U
HEeSIBHO 3aIaHHON (PM3UUYECKON MOJIENBIO: Ha
OCHOBaHWU aHAllM3a YCIOBUS 00OCHOBHIBATH
BbIOOD (pU3MUECKON MOJIeNH, OTBEYaroLIei
TpeOOBaHUSAM 3374, IPUMEHSTH (HOPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIaThl
(bU3MYECKUX TeOpU IPHU UCIIOIE30BAHUN
MaTeMaTUYeCKUX METOOB PEIICHUs 3a/1a4,
HpOBOI[I/ITI: paC‘-IéTBI Ha OCHOBAHHUU UMCHOIIIUXCS
JTAHHBIX, AaHAJTU3UPOBATH PE3YJIBTATH U

Pemenune yueGHBIX
U IPAKTHKO-
OpUEHTHPOBAHHBIX
3a1a4
KoHnTponbsHas
paborta



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

KOPPEKTUPOBATh METO/IbI PEIICHUS C YIETOM
MOJIyYE€HHBIX PE3yIbTaTOB;

-pelaTh KaueCTBEHHBIE 3a7]auu, TpeOyIolue
MpUMEHEHUSI 3HaHUH U3 pazzaena «JluHamuka
Kypca (QU3UKH, a TAK)Ke UHTETPAIlUH 3HAHUH 13
JIPYTUX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTUUYECKYIO LIETIOUKY
paccyXJAeHUI ¢ ONOPOil HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS.

Pemenue yueOHbIX
U MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
KoHntpoisbHas
pabora

-aHaANTU3UPOBATh U OOBACHATH MEXAaHUYECKHE
IMPOUECChI U ABJICHHA, UCII0JIb3Yyd OCHOBHBIC
MOJIOKEHUST M 3aKOHBl MeXaHHWKH (YyCIOBUA
paBHOBECHS TBEPAOTO TEIIA;

Pemenne yaeOHbIX
U TIPAKTHKO-
OPHEHTHPOBAHHBIX
3amaq

2.3

Craruka TBEPAOTO
Tena

Caiit- «Dusznka.ru»

http://www fizika.ru/index.php
oOpa3oBarenpHas mwaTgopma
SIKnacc https://www.yaklass.ru
oOpa3oBaTenbHas miarpopma
POIII https://resh.edu.ru/
ouobmnorexa MOIII
https://uchebnik.mos.ru/catalog
ue?class_level ids=11

Caiit «®u3HuKa B IIKOJIEY -
AHUMAIIMHA U CUMYJISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caif
MOAJICPKKHA 00yIEHUS U
MPENoIaBaHus C TOMOIIbIO
HEOOJIBIINX 00IIETOCTYITHBIX
MHTEPAKTUBHBIX MOAYJEH
https://learningapps.org/impres

sum.php

-OIMUCBhIBATh (I)I/I3I/I‘IGCKI/IG IIpOonuecCChl U SABJICHUA,
HCTIOJIb3YA BCIIMUUHBI: MOMCHT CHUJIbBI,

YcTHBII onpoc

-IIPOBOJUTH UCCIIEJOBAHNE YCIOBUA PAaBHOBECHUS
TBEPOTO TEJA, UMEIOILEr0 OCh BPALCHUSI C
HCIIOJIb30BAHUEM NPSAMBIX U3MEPEHUN, IPU 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH
(Gu3NYeCKUX BEMYMH B BHJIE Tpa(UKOB C
y4€TOM aOCOJIOTHBIX OTPEIIHOCTEN
HU3MEPEHUH, 1eJ1aTh BBIBOJBI 110 pe3yIbTaTaM
HCCIIEAOBAHUS;

JlaboparopHas
pabora

-pelaTh pacu€THBIE 33/1a4U C SIBHO 3aJJaHHON U
HESIBHO 3aJaHHON (PM3WUYECKON MOJIEIBIO: Ha
OCHOBaHUU aHAIIM3a yCIOBUS 0OOCHOBBIBATH
BBIOOD (pU3MUECKON MOJIENH, OTBEYaroLIeit
TpeOOBaHUAM 3a7auu, MPUMEHSITH (OPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIaThI
(hU3HYECKUX TEOPUid TPH UCIIOIb30BAHUU
MaTeMaTHU4YCCKUX METOI0B peHIeHI/ISI 3axaad,
MPOBOJIUTH PACYETHl HA OCHOBAaHUU UMEIOILIUXCS
JAHHBIX, aHAJTM3UPOBATH PE3YJIbTATH U
KOPPEKTUPOBATh METO/IbI PELICHUS C YUETOM
IIOJIYYEHHBIX PE3YILTATOB;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
KonTponbHas
pabora
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-UCIIOJIB30BATh TCOPCTUUCCKNUEC 3HAHUA IJISA

Pemenue yaeOHbBIX

00BSICHEHUS! OCHOBHBIX MPUHIUIIOB PaOOTHI U TIPAKTUKO-
OPUEHTUPOBAHHBIX
3ajaq
KoHntposbHas
pabora
-pa3iuyaTth yCJIOBUS MPUMEHHUMOCTH MOJIENICH Pemenue yueOHbIX
(hM3MYECKUX TeJ U MPOLIECCOB (SIBICHU): U TIPAKTUKO-
abCOJIOTHO yIpyroe U aOCOJIIOTHO HEYIIPYTroe OPHEHTUPOBAHHBIX
CTOJIKHOBEHHUS; 3aja4
2.4 | 3akoHbI 10 Caiit- «®Pusuka.ru» -pa3nuyarh ycloBus (TpaHHIIbI, 00JIaCTH) Pemenne yaeOHbIX
COXpaHEHUS B http://www fizika.ru/index.php | IpUMEHUMOCTH 3aKOHOB COXPaHEHHUsI, IOHUMATh | U MPAKTUKO-
MEXaHUKe oOpa3oBatenbHas iargopma | BceoOmuit xapaktep GpyHIaMEeHTaTbHBIX OPUEHTUPOBAHHBIX
SKnacc https://www.yaklass.ru | 3aKOHOB ¥ OTPaHUYEHHOCTh MUCIIOJIb30BaHUS 3a1a4

oOpa3oBarenpHas maTgopma
POII https://resh.edu.ru/
ouonmorexa MOIII
https://uchebnik.mos.ru/catalog
ue?class_level ids=11

Caiit «®u3HuKa B IIIKOJIEY -
AHUMAIIMHA U CUMYJISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caif
MOAJICPKKUA 00yUIEHUS U
MPENoIaBaHus C TOMOIIBIO
HEOOJIBIINX 00IIETOCTYITHBIX
WHTEPAKTUBHBIX MOAYJIEH
https://learningapps.org/impres

sum.php

YaCTHBIX 3aKOHOB,

-aHAJIM3UPOBATH U OOBACHATH MEXaHUYECKUE
IIPOLIECCHI U SIBJICHHUS, HCIIOIb3Ysl OCHOBHBIC
MIOJIO’KEHMSI U 3aKOHBI MEXAHUKH (3aKOHBI
COXpaHEHUs UMITYJIbCa U MEXAHUYECKOU
SHEPI'uH, CBsI3b PabOTHI CUIIbI C U3MEHEHUEM
MEXaHUYECKON SHEPIUH), PU 3TOM
HCIIOIb30BAaTh MATEMATUYECKOE BBIPAXKCHUE
3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH
(U3NYECKUX 3aKOHOB COXPAHEHHS UMITYJIbCa U
MEXaHUYECKOU DHEPIUH;

Pemenne yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amaq

-ONHUCHIBATh (pU3MUYECKHE MPOLECCHI U SBICHUS,
WCIIOJIb3YS BEJIMUMHBL: UMITYJILC TEJIa U CUCTEMBI
TEJ, NOTEHLIMaIbHAas SHEPIUs, KUHETUYECKast
SHEprus, MeXaHu4ecKasi SHeprus, padoTa CUIIbl,
MOIIHOCTb, SHEPTUs B3aUMOAECHCTBHSI TENA C
3emnéil BOIM3H €€ MOBEPXHOCTH, SHEPTUs

ynpyroii neopMaliuu Npy>KUHbI;

YcTHBII onpoc
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-IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS NMITYJIbCA,
KAHETHYECKOW U MOTCHIIUAILHOW YHEPTUH,
paboThI, TP STOM BBIOMPATH ONITUMATHHBIN
METOJI U3MEPEHUSI, OIICHUBATh a0COIIOTHBIC U
OTHOCHUTEIILHBIC TOTPEITHOCTH MPSMBIX U
KOCBEHHBIX H3MEPEHHIA;

JlaGoparopHas
pabora

-pelarh pacu€THBIE 3a/1a4u C ABHO 33IaHHON U
HESIBHO 33/IaHHOM (PM3UYEeCKON MOJIENbIO: Ha
OCHOBAHWU aHAJIHM3a YCIOBHS 000CHOBBIBATH
BbIOOD (hr3MUecKOi MOJIeNH, OTBeYaroIIeit
TpeOOBaHUAM 33729, IPUMEHATH (POPMYJIBI,
3aKOHbBI, 3aKOHOMEPHOCTHU U MOCTYJaThl
(U3HYECKUX TEOPHIA TTPH UCIIOJIb30BAHUN
MaTE€MaTUYECKUX METOJO0B pelleHus 3a/1ay,
MIPOBOAUTH PACUETHI HA OCHOBAHUHM UMEIOIIUXCS
JAHHBIX, aHAJTU3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATh METO/IbI PEIICHUS ¢ YUETOM
MOJYYEHHBIX PE3YyJIbTATOB;

Pemenue yueOHbIX
U MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
KoHntponbHas
pabora

-pelaTh KaueCTBEHHbIE 3aJjauu, TpeOyrolue
IPUMEHEHNU 3HaHUH U3 pa3zaena «KuHematuka»
Kypca (pU3MKH, a TaK)Ke UHTETpallii 3HAaHUN U3
JAPYIUX PEIMETOB €CTECTBEHHO-HAYYHOT O
LAKJIA: BBICTPANBATh JIOTHYECKYIO LIETIOUKY
pacCyKI€HUU ¢ OIIOPOIl Ha U3YyYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3NYECKHE SIBICHUS.

Pemienue yaeOHbIX
U MIPaKTHKO-
OpPHEHTUPOBAHHBIX
3a1a4
KoHntponbHas
pabota

Hroro no pazgeny

35

Paznea 3. MOJIEKVYJISIPHASA ®PU3UKA U

TEPMOAUNHAMUKA

3.1 OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOU
TEOPHUH

15

1

4

Caiit- «dusuka.ru»

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

oOpa3oBatenbHas iatgopma
SIKnacc https://www.yaklass.ru

oOpa3oBatenbHas miatpopma
POIII https://resh.edu.ru/

oubamnorexa MOIII

https://uchebnik.mos.ru/catalog

ue?class level ids=11

-aHAITU3UPOBATh U OOBSACHATH TEILIOBBIC
MPOLECCHI U ABJIEHUS, UCTIOb3Ys] OCHOBHBIE
nostoxkeHuss MKT u 3akoHBI MOJIEKYIISIpHOI
(bu3uKY (CBS3b AaBIEHUS U1€aIbHOTO ra3a co
CpeaHEel KHHETUYECKON DHEPTUEN TEILIIOBOIO
JIB)KEHUS M KOHUEHTPAILMEN €ro MOJIEKYJI,
CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPEIHEN
KUHETHUYECKON YHEPTUEHN TETJIOBOTO ABUKEHUS
€ro YacTHIl, CBSI3b JABJICHUS HJIcaJbHOIO T'a3a ¢

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amaq
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Caiit «®u3mKa B IIKOJIC) -
AHUMAITIHN U CUMYJISIIUU
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org cait
HOJICPKKH OOYyUCHHS U
MIPENOIaBaHMsl C TTOMOIIBIO
HEOOJIBIINX 00IIETOCTYITHBIX
WHTEPAKTUBHBIX MOIYJICH
https://learningapps.org/impres

KOHIICHTpaLed MOJIEKYJI U €70 TEMIIEPATYPOH,
ypaBHeHue MenneneeBa—Knaneipona,), npu
ATOM HCIOJIb30BaTh MAaTEMATUYECKOE
BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS
IIPUMEHUMOCTH YpaBHEHUsI MeHeneeBa—
Knaneiipona;

sum.php

-00BSICHITh OCOOEHHOCTH TTPOTEKAHUS
(U3NYECKUX SBIICHHIA: TETIJIOBOE JIBIKECHHUE
YaCTHI] BEIIECTBA, TEMIOBOE paBHOBECHE,
OpoyHOBCKOE nBUXKEeHHE, MU y3us;

YcrHblii onpoc

-IPOBOJUTL OMNBITBI IO M3YYEHUIO TIa30BBIX
3aKOHOB: TUIAHUPOBATh SKCIIEPUMEHT, COOUPATh
AKCIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJIM3UPOBATh IOJIyYEHHbIE pPE3yJbTaThl MU
JIeNIaTh BBIBOJ O CTaTyce MPENIOKEHHOU
TUIIOTE3BI;

JlaGopaTopHas
paborta

-pemaTh pacuéTHbIE 3a/1a41 C SIBHO 33JaHHON U
HESIBHO 33J1aHHOIN (pU3NYECKON MOJIENbIO: Ha
OCHOBAaHMH aHAJIN3a YCIOBHsI 0OOCHOBBIBAThH
BbIOOD (pU3MUECKON MOJIeNH, OTBEYAIOLIEH
TpeOOBaHUAM 33/1a4H, IPUMEHSATH (HOPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJATh
(bu3nUecKuX TeOpHil MpH UCTIOIb30BAHUHU
MAaTEMAaTUYCCKHUX METOAO0B PCIICHUA 3aaa4,
IIPOBOAMTH PacU€Thl HA OCHOBAHUY UMEIOIINXCS
JAaHHBIX, aHAJIM3UPOBATH PE3YJIbTAThI U
KOPPEKTHPOBAaTh METO/IbI PEILIEHUS C YIETOM
MIOJIYYEHHBIX PE3YyJIbTATOB;

Pemenne yueOHbIX
U TIPaKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
KoHnTponbHas
paborta

-peniath KaueCTBEHHBIC 334, TpeOyoIre
MIpUMEHEHHUs 3HaHUH u3 pazaena «OCHOBBI MKT)
Kypca (GU3HKH, a TaK)Ke MHTETPAIlMK 3HAHUN U3
JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTUUECKYIO LIETIOUKY
pacCy X IEHUM C ONOPOIl HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU U (I)quecm/le ABJICHUS.

Pemenune yueGHBIX
U IPAKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4
KoHnTponbsHas
paborta



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

-pa3nIuyaTrh yCIOBUs IPUMEHUMOCTH MOJEIIEH

Pemenue yaeOHbBIX

(hU3UYECKUX TEJl U TIPOLIECCOB (SIBJICHUN): 1 TIPaAKTUKO-
XKHUAKOCTU U TBEPOTO (KPUCTAIIIMNIECKOIO) OPUEHTUPOBAHHBIX
Tena, 3a/a4
3.2 | Tepmonunamuka.Ten | 20 Caiit- «®Pu3uka.ruy» -aHaJIM3UPOBATh U OOBSACHATH TEIIOBBIE Pemenue yueOHBIX
JIOBBIE MaIIMHbI http://www fizika.ru/index.php | mpouecchl u sIBI€HUS, 3aKOHbI TEPMOJIMHAMUKN | U IPAKTUKO-
oOpa3oBatenpHas muargopma | (EpBbIid 3aKOH TEPMOAUHAMUKH, 3aKOH OPUEHTUPOBAHHBIX
SIKnacc https://www.yaklass.ru | COXpaHeHHsI JHEPTUU B TEIIOBBIX MPOIECCax); 3aaa4

oOpa3oBarenpHas maTGopma
POIII https://resh.edu.ru/
ouonmorexa MOIII
https://uchebnik.mos.ru/catalog
ue?class level ids=11

Caiit «®u3HuKa B IIKOJIEY -
AHUMAITIHN U CUMYJISITUU
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org cait
MOAJICPKKHA 00yUIEHUS U
MPENoIaBaHus ¢ TOMOIIbIO
HEOOJIBIINX O0IIETOCTYITHBIX
WHTEPAKTUBHBIX MOAYJIEH
https://learningapps.org/impres

sum.php

-OIIUChIBATH (1)I/I3I/I‘-ICCKI/IG MMpoUECCChl U ABJICHUA,
UCIOJb3Ysl BEJIMYMHBI: KOJMUYECTBO TEILIOTHI,
abcotoTHas TeMIleparypa Tena, pabora B
TEpPMOJIMHAMMKE, BHYTPEHHSS SHEPTUs
UJeaIbHOTO OJJHOATOMHOIO ra3a, pabora
U7eaIbHOI0 ra3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa, KII/] uaeansHOro TemioBoro
JBUTATEIIS,

YcrHblit onpoc

-IIPOBOAUTH MCCIIEI0BAHNE aI1abaTHOrO C
HCIIOJIB30BAHNUEM NIPSMBIX U3MEPEHUH, IIPU 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCUPOBATH
pE3yJIbTaThl OJIyY€HHOM 3aBUCUMOCTHU
(u3MUEeCKUX BEJIUYUH B BUJIE I'PaUKOB C
y4€TOM aOCOJIOTHBIX MOTPELTHOCTEN
W3MEPEHUH, JIe1aTh BBIBOJIBI 110 PE3yJIbTaTaM
HCCIIEIOBaHMS;

JlaboparopHas
pabota

-pemarh pacu€THbIE 3a/1a4M C SBHO 3aJJaHHOU U
HESIBHO 33JJaHHOM (pr3nyecKkoit MOJEIbIO: Ha
OCHOBAHUU aHAJIM3a yCIOBHsI 00OOCHOBBIBATh
BbIOOp (U3NUECKOI MO/IEH, OTBEYAIOIIEH
TpeOOBaHUAM 3a7auu, IPUMEHATH HOPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl
(bu3MYECKUX TEOPUl IPH UCIIOJIb30BAHUN
MaTeMaTHYECKUX METOJOB pELICHU 3a/1a4,
MIPOBOAUTH Pacu€Thl HA OCHOBAHUU UMEIOIINXCS
JTAaHHBIX, AaHATTM3UPOBATh PE3YNIbTATHI U
KOPPEKTHPOBATh METO/IbI PELIEHHUS C YUETOM
IIOJIYYEHHBIX PE3YyJIbTaTOB;

Pemenne yueOHbIX
U TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3aj1a4
KoHnTtponbHas
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, TpeOyromume
MIpUMEHEHUsI 3HAHUN U3 pa3jena
«TepMonnHamuKay Kypca pU3HUKH, a TAKXKe
WHTErpaluy 3HaHUH U3 IPYrux MpeIMeToB
€CTECTBEHHO-HAYYHOI'O [IUKJIA: BEICTpauBaTh
JIOTHYECKYIO LEMOUYKY PacCyKJIEHUMN C 0Nopoii
Ha U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(busnueckue IBICHHUS.

Pemenue yaeOHbBIX
U TMPaKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
KoHntposbHas
pabora

-UCIOJIb30BaTh TEOPETHYECKUE 3HAHUA I
OOBSICHEHUS! OCHOBHBIX TPUHIMIIOB PabOTHI
TEIJIOBBIX MAlIWH;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHECHTUPOBAHHBIX
3amad

-OIIKUChIBATh (1)I/I3I/I‘-IGCKI/I€ IMpOLECCChI U ABJICHUA,
HCIIOJIb3YA BCIIMYMUHBI: OTHOCUTCIIbHAA
BJIA’KHOCTBb BO31yXa.

YcTHBIH onpoc

33

ArperaTtHblie
COCTOSIHHS
BelecTBa. PazoBble
TIePEXOIbI

14

Caiit- «Dusznka.ru»

http://www fizika.ru/index.php
oOpa3oBatenbHas miatpopma
SIKmacc https://www.yaklass.ru
oOpa3oBatenbHas miatopma
PO https://resh.edu.ru/
ouobanorexa MOIII
https://uchebnik.mos.ru/catalog
ue?class_level ids=11

Caiit «®Du3uka B IIKOIC)» -
AHUMAITUHN U CUMYIISIIUU
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org cailt
HOJIEP>KKH O0yUeHHS U
MIPETOaBaHUS C IIOMOIIBLIO
HEOOIBIINUX O0IIETOCTYITHBIX
WHTEPAKTHBHBIX MOIYJICH
https://learningapps.org/impres

sum.php

-00BSACHATH OCOOEHHOCTH IIPOTCKAHHA
(bHSI/I‘-IGCKI/IX SIBIICHHIA: HUCMAapCHUEC, KUIICHUC U
KOHACHCAllUA, TNIABJICHUC U KpUCTAJIJIN3alusd,
HaIpaBJICHHOCTH TCILJIONICPEAAYIHN,

YcTHBII onpoc

-IIPOBOJUTH KOCBEHHBIEC U3MEPEHHUS
OTHOCHUTEIIBHOM BIIAXKHOCTH, YIE€IbHON
TETJIOEMKOCTH, IPU 3TOM BBIOUPATh
ONTUMAaJIbHBIA METOJ U3MEPEHUS, OLICHUBATh
a0COJIIOTHBIE M OTHOCUTEJbHBIE TOTPELTHOCTH
NIPSIMBIX ¥ KOCBEHHBIX U3MEPEHHU;

JlaGoparopHas
pabora

-pelaTh pacu€THbBIE 33/1a4U C SIBHO 3aJJaHHON U
HESIBHO 3aJIaHHON (PU3WYECKON MOJIEIBIO: Ha
OCHOBaHUU aHAIIM3a yCIOBUS 00OCHOBBIBATH
BBIOOD (pU3MUECKON MOJIENH, OTBEYaroLIeit
TpeOOBaHUAM 3a7auu, MPUMEHSITH (OPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIaThI
(U3HUECKUX TEOPUid TPH UCIIOIb30BAHUU
MaTEeMaTU4YCCKUX METOI0B peHIeHI/ISI 3aj1a4,
HpOBOIII/ITB paC‘-IéTI:I Ha OCHOBAHHUH UMCHOIIUXCA
JAHHBIX, aHAJTU3UPOBATH PE3YJIbTATHI U
KOPPEKTUPOBATH METOJIBI PEIICHUS C YU4ETOM

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
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MOJIyYE€HHBIX PE3yJIbTaTOB;

-pemath KaueCTBEHHBIE 3a/1a4l, TpeOyroIne
MPUMEHEHHUS 3HaHUM U3 paszzaena «Da3oBbie
nepexoap» Kypca (pU3uKH, a Takke HHTETrpaluu
3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LIMKJIA: BEICTPAUBaTh JIOTUYECKYIO
LIENOYKY PACCYKJICHHI C OMOPOM HA U3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHe
SIBJICHUSL.

Pemenue yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3ama4
KonTponbhas
pabota

Uroro no pazgeny

49

Paznea 4. 3JIEKTPOJAMHAMUKA

4.1 | DnekTpuyeckoe mose

24

Caiit- «Dusznka.ru»

http://www fizika.ru/index.php
oOpasoBarenbHas matgopma
SIKmacc https://www.yaklass.ru
obOpasoBarenbHas matgopma
PO https://resh.edu.ru/
ouobanorexa MOIII
https://uchebnik.mos.ru/catalog
ue?class_level ids=11

Caiit «®Du3uka B IIKOIC)» -
AHUMAIIHN U CUMYIISIIUU
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caift
HOJIEPKKH O0yUeHHS U
MIPETOaBaHUS C IIOMOIIHIO
HEOOIBIINUX O0IIETOCTYITHBIX
WHTEPAKTHBHBIX MOIYIICH
https://learningapps.org/impres

sum.php

-aHAJIM3UPOBATH U OOBSACHSITH dJICKTPHUCCKHE
SIBIICHHSI, UCTIOJIBb3YSl OCHOBHBIE MTOJIOKEHHS U
3aKOHBI AJIEKTPOIMHAMUKY (3aKOH COXPaHEHHSI
NIEKTPUYECKOro 3apsaa, 3akoH Kynona,
MOTEHIUAIBHOCTD AJIEKTPOCTATUIECKOTO TTOJIS,
MPUHIUI CYTIEPIIO3UIIUH FIEKTPUIECKUX TMOJIEH,
IIPU ATOM YKa3bIBasl yCIOBHs IPUMEHUMOCTH
3akoHa Kynona);

Pemenne yaeOHbIX
Y TIPAKTHKO-
OPHEHTHPOBAHHBIX
3amaq

-OIIUChIBATH (I)I/I3I/ILI€CKI/IG IMPpOLECChI U ABJICHUA,
HCIIOJIB3YA BCIIUYUHBIL: 3JICKTPUYICCKOC I10JIC,
HaHpH)I(éHHOCTB QJICKTPUYICCKOTO IT10JIA,
HaHpﬂ)KéHHOCTI) IOJIAA TOUCYHOI'O 3apsdaa Ui
3apsKCHHOTIO IIapa B BAKYYME U B TUDJICKTPUKE,
MOTCHIHUAJI SJICKTPOCTATUUCCKOI'O ITOJIA,
Pa3HOCTb MOTCHIHUAJIOB, 3JICKTPHUYCCKAA €MKOCTb
IIJIOCKOI'0 KOHACHCATOpa, SHEPIru-d
QJICKTPHUYICCKOIO IMOJISA KOHACHCATOPA,

YcTHBIN onpoc

-00BSICHATH 0COOEHHOCTU POTEKAHUS
(bU3NYECKUX SABICHUNA: STICKTPU3ALUS Tel,
SKBUIIOTEHIMAILHOCTD TOBEPXHOCTHU
3apsHKEHHOI0 TPOBOJAHMKA,

YeTHBIN onpoc

-pemarh pacuéTHbIE 3a/1a4M C SBHO 3aJJaHHOU U
HESIBHO 33JJaHHOM (pr3MyecKoi MOJETbIO: Ha
OCHOBAHMU aHAJIM3a YCIOBHS 0OOCHOBBIBAThH
BBIOOp (DM3UYECKOI MOJIEITH, OTBEYAIOIEH

Pemenne yueOHbIX
U TIPAKTUKO-
OPHEHTUPOBAHHBIX
3ajga4
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TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
(bU3NYECKUX TEOPHUl P UCTIOIH30BAHUU
MaTEeMaTHYECKIX METO/IOB PEIICHHS 33/1a4,
MIPOBOJIUTH PAcUE€Thl HA OCHOBAHUN UMEIOIIUXCS
JaHHBIX, AHATU3UPOBATH PE3yIbTATHI U
KOPPEKTHPOBATH METO/IbI PELICHHUS C YIETOM
HOJIYYCHHBIX PE3yJIbTaTOB,;

KonTponbHas
pabora

-pelaTh KaueCTBEHHBIE 3a]]auu, TpeOyrolue
IPUMEHEHNUs 3HaHUH U3 paszaena «Pa3oBble
nepexoap» Kypca QU3UKH, a TAKKe UHTETPAIlH
3HAHHUU U3 JPYTUX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA: BBICTPAUBATh JIOTHUECKYIO
LENIOYKY PACCYKICHHM € ONIOPON Ha U3yYEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHE
SIBJICHUSL.

Pemenue yueOHBIX
U MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
KoHntponbHas
pabora

-aHAJIM3UPOBATh U OOBACHATH DJIEKTPUUECKUE
SIBJICHUS, UCTIOJIb3YsI OCHOBHBIE TIOJIOKEHUS U
3aKOHBI 2JIEKTPOJUHAMUKY (3aKOHBI OMa J11s
y4acTKa LU U AJI 3aMKHYTOHN 3JIEKTPUYECKON
uenu, 3akoH Jxoyns—JIeHua, mpaBuia
Kupxroda,);

Pemenue yueOHbIX
Y TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4

4.2

TlocTosTHHBIN
3JIEKTPUUYECKUN TOK

24

Caiit- «dusuka.ru»

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

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

oOpa3zoBaTtenbHas miarpopma
POUI https://resh.edu.ru/

ouommmorexa MOIII

- OITMChIBATh (1)I/ISI/I‘~IGCKI/IC IIPOLECCHI U SIBJICHUA,
HCITOJIb3YS BCJIWMYHUHBI: SJICKTPOABUIXKYIIAA CHJIA,
CHuJia TOKa, HAlIPSKECHUE, MOIITHOCTh TOKaA,
CONMPOTUBJICHUC YUAaCTKa LCIU C
MOCICA0BATCIIbHBIM 1 ITapaJlJICIbHBIM
COCAUHCHUEM PE3UCTOPOB;

YeTHBIR 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 «®u3HuKa B IIKOJIEY -
AHUMAIIMM U CUMYJISIIAN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caidT
MOAJICPKKH 00yUEHUS U
MPENoIaBaHus C TOMOIIBIO
HEOOIBIINUX 00IIETOCTYITHBIX
WHTEPAKTUBHBIX MOIYJECH
https://learningapps.org/impres

sum.php

-TIPOBOJIUTH UCCIIEJIOBAHUE 3aBUCUMOCTH CHIIBI
TOKa OT HAMNPsHKEHUS C UCMOJIb30BAHUEM
MPSMBIX U3MEPEHUIA, IPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3yIbTaThI
MOJIY9EHHOM 3aBUCUMOCTH (PU3NIECKUX BEITMUUH
B BHJIC TPa(UKOB C yIETOM aOCOTIOTHBIX
MOrPEMIHOCTEN U3MEPEHUM, JIETIATh BBIBOBI 10
pe3ylibTaTaM HCCle0BaHNUS;

JlaGoparopHas
pabora

-pemaTh pacuéTHbIE 3a/1a4H1 C SIBHO 331aHHON U
HESIBHO 33/1aHHOM (PM3MYeCKON MOJIENbIO: Ha
OCHOBAHUU aHaJIM3a yCIOBHsI 000OCHOBBIBATh
BBIOOP (PH3UYECKOM MOJIENN, OTBEYAIOIICH
TpeOOBaHUAM 3a/1a4l, IPUMEHSTH (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl
(bu3nYecKux Teopuil MpHU UCHOIb30BAHUU
MAaTCMAaTUYCCKUX MCTOAOB PCIICHHA 3a1a4,
IIPOBOAMTH PACUETHI HA OCHOBAaHUHU UMEIOIINXCS
JAaHHBIX, aHAJIU3UPOBATDb PE3YJIbTAThI U
KOPPEKTUPOBATH METO/IbI PEILEHUS C YIETOM
IIOJIyYEHHBIX PE3YJIbTATOB;

Pemenne yaeOHbIX
U TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3amad
KonTponbhas
pabota

-pelaTh KaueCTBEHHBIE 3a/1aul, TpeOyroIue
IIPUMEHEHHUsI 3HaHUM U3 pasaena «Pa3oBble
nepexoab» Kypca pU3UKH, a TAKKe UHTErpaIliu
3HaHUN U3 IPYTUX IPEIMETOB €CTECTBEHHO-
Hay4YHOT'O LIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIETIOYKY PACCYKJIECHHI C OMOPOM HA U3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECKHE
SIBJICHUSL.

Pemenue yueOHbIX
U TIPAKTUKO-
OpPUEHTUPOBAHHBIX
3a1a4
KonTponbHas
pabora

-aHAJIIM3UPOBATH U OOBSICHATD OJICKTPUYCCKUEC

Pemenne yueOHbIX

SIBIICHHSI, UCTIOJIb3YS] OCHOBHBIE TIOJIOKEHUS U U TIPAKTHKO-
3aKOHBI JICKTPOIMHAMHKH (3aK0oHBI Dapaest OpPHEHTUPOBAHHBIX
VIS DIIEKTPOIIN3A); 3a1a4
4.3 | Toku B pa3IU4YHBIX Caiit- «Pusuka.ru» -TIPOBOJIUTH KOCBEHHBIC U3MEPEHHUS 3apsiia [TpakTrueckas
cpenax http://www.fizika.ru/index.php | ogHOBaIEeHTHOTO HOHA, TP 3TOM BBIOMPATH pabota

oOpa3oBatenpHas miardopma

ONTUMATbHBIN MCTO U3MCPCHUS, OLICHUBATDH
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SIKmacc https://www.yaklass.ru
obOpasoBarenbHas atgopma
PO https://resh.edu.ru/
ouobanorexa MOIII
https://uchebnik.mos.ru/catalog
ue?class_level ids=11

Caiit «®u3HuKa B IIKOJIEY -
QHUMAIIMM U CUMYJISIIIN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caidT
MOAJEPKKU 00ydeHUs U
MIPETOAABAHUS C IOMOIIBIO
HEOOIBIINUX 00IIETOCTYITHBIX
WHTEPAKTHBHBIX MOIYJICH

a0COJIFOTHBIE 1 OTHOCUTEJIbHEIE IOrpe€IIHOCTHU
IPAMBIX 1 KOCBCHHBIX I/IBMepeHPlﬁ;

-peuarh pacu€THBIE 3a/1a4u C ABHO 33IaHHON U
HEsIBHO 33JJaHHOM (pr3MuecKoil MOEIbIO: Ha
OCHOBAHWU aHAJIHM3a YCIOBHS 000CHOBBIBATH
BBIOOp (pU3MUECKOM MOJIeNN, OTBEYArOIIeH
TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThI
(bu3NYECKUX TEOPHUil P UCTIOIB30BAHUU
MaTeMaTHYeCKUX METOJI0B PELIeHUs 3ajay,
MPOBOJIUTH PAcUEThl HA OCHOBAaHUH UMEIOIINXCS
JAHHBIX, AHAIU3UPOBATh PE3YJIbTaThl U
KOPPEKTHPOBATH METO/BI PEIICHHUS C YIETOM
MOJTyYCHHBIX PE3yJIbTATOB;

Pemenue yueOHbIX
U MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4

-pelaTh KaueCTBEHHBIE 3aauu, TpeOyrolue

Pemenue yueOHbIX

https://learningapps.org/impres | mpuMeHeHHs 3HaHHH U3 pa3aena «Tok B Y TIPAKTHKO-
sum.php pa3IMYHBIX cpefax» Kypca GU3NKH, a TAaKKe OpPUEHTHUPOBAHHBIX
MHTETpaluy 3HAHUH U3 IPYTUX MIPEIMETOB 3a1a4
€CTECTBEHHO-HAYYHOI'O [IUKJIA: BEICTpauBaTh
JIOTHYECKYIO LIEMOYKY PACCYKJIEHUH C OIIOpOi
Ha U3y4EHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(bu3nyecKue sIBICHUS.
Wroro no pazneny 54
Paznen 5. ®U3MYECKUU MPAKTUKY
5.1 | ®usnveckuit 16 0 16 Caiit «®u3uka B HIKOJIE) - -IPOBOAUTH KOCBEHHBIE U3MepeHus ¢pusndeckux | [IpakTuueckas
PaKTUKYM aHUMAIMHN U CUMYJISIUU BEJIMYHH, IPU STOM BBHIOMpATh ONTUMAIbHBIN pabota
https://www.vascak.cz/physics | MeToJ U3MEepeHUsl, OLICHNBATh A0COIIOTHBIE U
animations.php?l=ru OTHOCHUTEIIbHBIE MTOTPEIIHOCTH MPSMBIX U
LearningApps.org caifT KOCBEHHBIX U3MEPEHHN;
NOAJEPKKU 00y4eHUs U -IIPOBOJIUTH OIIBITHI IO MTPOBEPKE [TpakTnueckas
IIPENoAaBaHus C IOMOIIBIO MIPETI0KEHHON TMIOTE3bI: INIAHUPOBATH pabota
HEOOBIINX OOMENOCTYIHBIX | 3KCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO
MHTEPAKTHUBHBIX MOJTyJIeH YCTAHOBKY, aHAJIM3UPOBATh MOJIY4YEeHHBIE
https://learningapps.org/impres | pe3yabTaThl U JAeIaTh BHIBOJ O CTATyCE
sum.php MIPENTI0KEHHON TMIOTE3bI;
-co0r01aTh TIpaBuiIa 0€30MMacCHOTO TPY/ia IPH [TpakTuueckas



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
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

MIPOBEICHUH MCCIIEJOBAHUH B paMKax yuyeOHoro | pabora
JKCIIEPUMEHTA, MPAKTHUKYMa U y4eOHO-
MCCIIEI0OBATENBCKON U MMPOEKTHON EATEIIEHOCTH
C HCIIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U
71a00paTOpHOTO 000PYIOBAHNUS;
-co0uro1aTh paBuiia 6€30MacHOro Tpyaa npu [TpaxTrueckas
MIPOBEJICHUU HCCIIEIOBAaHUN B paMKaxX yueOHoro | pabora
JKCIIEPUMEHTA, MPAKTHUKYMa U yueOHO-
MCCIIEIOBATEILCKON U MIPOSKTHOM JeSITEIbHOCTH
C HUCIIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U
1a00paToOpHOTO 000PYIOBAHMUS;
Uroro no pazneny 16
Pa3nes 6. UTorosoe nopropenne
[ToBTOpeHue 10 1 0 Caiit «®du3nKa B IIKOJE) - -pemiath pacuéTHBIC 3a/1a4M C SBHO 337aHHON U | Pemienue yueOHbIX
AHUMAaLUU U CUMYJISALUN HESIBHO 33JJaHHON (pr3MUYecKoi MOAEIBbIO: Ha U TIPAKTHKO-
https://www.vascak.cz/physics | oCHOBaHHWHU aHaNIK3a YCIOBUS 00OCHOBBIBATH OPUEHTHUPOBAHHBIX
animations.php?l=ru BBIOOD (hPU3UUECKON MOJIEITH, OTBEYAIOIIEH 3aaa4
LearningApps.org caifT TpeOOBaHUAM 3a7auu, MPUMEHATH HOPMYIIBI, KonTponbHas
MOJIEP>KKH OOYUSHHS U 3aKOHBI, 3aKOHOMEPHOCTH H MTOCTYJIaThI pabota
MPENoJIaBaHMsl ¢ TOMOIIbIO (bu3nYeCcKUX TeOpuil P UCIOIB30BAHUU
HEOOJIBIINX OOIIEAOCTYHBIX | MaTeMAaTHYECKUX METOJIOB PEIICHHs 3a/1a4,
WHTEPAKTUBHBIX MOAYJIEH MIPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOLTUXCS
https://learningapps.org/impres | JaHHBIX, AHAJTU3UPOBATH PE3YJIbTAThl U
sum.php KOPPEKTHPOBATh METO/IbI PELLICHUS C YUETOM
MOJIYYEHHBIX PE3YNIbTATOB;
-pelaTh KaueCTBeHHbIE 3aJjauu, TpeOyrolue Pemenue yaeOHbIX
MPUMEHEHHSI 3HAHUH U3 pa3HBIX Pa3/ielioB Kypca | M MPaKTHKO-
(bu3KKY, a TaKKe WHTETPAIUH 3HAHUHA U3 JPYTUX | OPUEHTHPOBAHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA: 3aja4
BBICTPanBAaTh JIOTHUECKYIO [IEMOYKY KonTponpHas
paccyXJIeHHI ¢ OOpOi Ha M3yUYEHHBIE 3aKOHBI, | paboTa
3aKOHOMEPHOCTH ¥ (pU3HUYECKHE SIBICHUS;
OBUIEE KOJIMYECTBO 170 10 37
YACOB 110
I[TPOT'PAMME
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