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T[TOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 ypoOBHS Ha YpOBHE CPEIHEro o0Iero o0pa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHHH M TPeOOBaHUM K pe3ynbTaTaM OCBOEHHsI OCHOBHOW 0Opa30BaTeNbHON MpPOrpaMMBbl,
npeacrasieHHbXx B PI'OC COO, a takxke ¢ yu€Tom denepanbHoi pabodeld mporpaMMbl BOCIIUTAHUS H
KOHLEMIMKM TpenofaBaHus ydeOHoro mpeamera «Pus3mka» B 00pa3oBaTENbHBIX OpPraHU3ALMAX
Poccuiickoit ®enepannu, peaau3yomUX OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

CopnepxaHue TporpaMMbl 10 (QU3HKE HANpaBiIeHO Ha (OpMUpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI
mupa odyuatomuxcst 10—11 knaccos npu 00yueHnn ux Gpu3uKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-
JesTeqbHOCTHOrO monxoxa. llporpamma mo ¢wusuke coorBercTByeT TpeboBanusiv PI'OC COO k
TUTAaHUPYEMBIM JIMYHOCTHBIM, NPEIAMETHBIM M METalpeJAMETHBIM pe3ylbTaraM oOy4YeHHs, a TakKxKe
YUUTHIBACT HEOOXOAMMOCTh peau3allid MEXIPEIMETHBIX CBs3eH (PU3MKM C ecTeCTBEHHO-HAyYHBIMH
yueOHBIMU TIpeAMeTaMu. B Heill ompenenstoTcsi OCHOBHBIE LIENH U3y4YeHUs! PU3UKH HA YPOBHE CPEIHETO
obmiero 00pa3oBaHuWs, IUIAHUPYEMBIE PE3YJIbTaTbl OCBOEHHsI Kypca (U3MKH: JIMYHOCTHBIE,
MeTanpeMETHbIC, TPSAMETHEIC (Ha 0a30BOM YPOBHE).

[TporpaMma mo (u3MKe BKIIOYACT:

TUTaHUPYEMBIE PE3yNbTaThl OCBOCHHUSI Kypca (M3UMKKM Ha 0a30BOM YpOBHE, B TOM YHCIE TpEAMETHEHIC
pe3yIbTaThI 10 rojaM O0yUYEeHHST;

conepkanue yuebHnoro npeamera «Duznkay Mo rogaMm o0ydeHHs..

®dusnka kak Hayka o HaubOoyiee OOIIMX 3aKOHAX MPHPOJIbI, BHICTYMAsl B KAUeCTBE Y4eOHOro mpeaMera B
IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMYy 3HaHWH 00 okpyxkatomem mupe. LlIkomsHBI Kypc
¢u3uKH — CcUCTEeMOOOpasyIoIMH Il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HPEAMETOB, MOCKOJBKY
¢du3nuecKue 3aKOHBI JIE)KaT B OCHOBE IPOLECCOB M SIBICHUI, H3yyaeMbIX XUMHEH, OuOJOorueH,
¢usngeckoii reorpadueii u actpoHoMuei. Micronp3oBaHe 1 aKTUBHOE ITPUMEHEHUE (PU3NIESCKUX 3HAHUIMA
OlpelesIIeT XapaKTep M Pa3BUTUE PAa3HOOOPA3HBIX TEXHOJOIMH B cdepe SHEPreTHKH, TPAHCIOPTA,
OCBOCHHSI KOCMOCa, MOJIyYCHHS HOBBIX MAaTE€pUaloOB C 3aJaHHBIMHU CBOICTBaMH M ApYrux. M3ydenue
(U3MKU BHOCUT OCHOBHOM BKJIaJ B (HOPMHPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaroImuxcs,
B (hopMUpOBaHHWE YMEHMH MPHUMEHITh HAYYHbIH METOJ IO3HAHHS TNPH BBIIOJIHEHHH HMH Y4YEOHBIX
HUCCJIEIOBAHUN.

B ocHOBy Kypca ¢u3ukM IUIs ypOBHS CpelHero oOuero oOpa3oBaHUs MOJOXKEH PAL HAEH, KOTOpBIE
MOYKHO paccMaTpUBaTh KaK HPUHIMIIBI €T0 TOCTPOCHUSI.

Wnes uenoctHocTd. B cOOTBETCTBHM ¢ HEH Kype SBISIETCS JIOTMYECKH 3aBEPILIEHHBIM, OH COACPXKUT
MaTepuajg M3 BCEX pa3fenoB (DU3MKH, BKIIOYAET KAaK BONPOCHI KJIACCHMYECKOH, TaK W COBPEMEHHOM
(bu3uKw.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HEl MaTepuan Kypca (GU3NKH 00BeIUHEH BOKPYT (HHU3MUIECKUX
Teopuil. Beaymum B kypce siBiisieTcst JOpMUPOBaHKE NPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTE€pHH,
BEIIIECTBE U IOJIE.

Wnes rymanutapuzaumu. E€ peammzanust mpeanosiaraeT HCIOJNb30BaHWE TYMaHHTapHOIO IOTEHLMAa
¢u3nuecKkoll HayKH, OCMBICJICHHE CBS3M DPAa3BUTUS (U3MKH C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKIMH, HDABCTBEHHBIMU M SKOJIOTHUECKHMHU TPOOJIEMaMH.

Wness npuknagHoW HampaBieHHOcTH. Kypc (umsuku mpeamonaraeT 3HaKOMCTBO C IIMPOKHM KPYTroM
TEXHUYECKUX U TEXHOJIOTMYECKHX MPIIIOKECHUN H3YIEHHBIX TEOPUH H 3aKOHOB.

Unes skosoruzanyy peajgu3yercss IMOCPEICTBOM BBEJCHUS JIEMEHTOB COJEPKAHUS, TOCBSIIEHHBIX
9KOJIOTHYECKUM MpobIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a
Takxke 00CyXIeHHs pobiIeM paloHATFHOTO MPUPOJIONIOIH30BaAHMS U SKOJIOTUIECKOH Oe30MacHOCTH.
Crep>XHEBBIMH JJIEMEHTAaMH Kypca (HU3MKH Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUs SBISIOTCS
¢usnueckue teopun ((HopMHpOBaHUE NPEICTABICHUHA O CTPYKTYpe MOCTPOCHUsI (U3MUECKOW TEOpHH,
poiH QyHIaMEHTANBHBIX 32aKOHOB W MPHUHIWIIOB B COBPEMEHHBIX TPEJICTABICHUSX O TPUPOJIE, TPAHUTIAX
NPUMEHUMOCTH TEOPHA, JIJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUN M MPOIIECCOB).



CucTeMHO-IeATeNFHOCTHBIM MOAX0A B Kypce (DU3HUKU peain3yeTcsl MPEKAe BCEro 3a CUET OpraHu3aluu
9KCIEPUMEHTAILHON JesTenbHOCTH oOyvaromuxcs. /s 06a3oBoro ypoBHsS Kypca (HU3MKH — 3TO
WCIIOJIb30BaHUE CHCTEMBI (PPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JabOpaTOpHBIX padorT,
KOTOpbIe B MporpaMme no (usuke oObeAMHEHBl B OOIIUI CMHCOK YYCHWYECKUX MPAKTHYECKHX PadoT.
Boienenne B yka3aHHOM TiepedHe JaOOpaTOpHBIX PadOT, MPOBOAMMBIX Ui KOHTPOJS U OILICHKH,
OCYIIECTBIISIETCSl YIaCTHUKaMU 00pa30BaTeNbHOTO Mpoliecca UCXOAs 3 0COOCHHOCTE! MIaHUPOBaHUA U
ocHamieHust kabOunera ¢usuku. Ilpm sTOM OOecmeumBaeTcs OBIaJeHHE OOYYAIOUIMMHUCST YMEHHUSIMHU
MPOBOJNTH KOCBEHHBIE M3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BENUYMH W MOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE yAEISIETCS PELICHUIO PACYETHBIX M KaueCTBEHHBIX 3a1a4. [Ipu aToM 1t pacy€THBIX
3a7ady TPUOPHUTETOM SBIIIOTCS 3aJaud C SIBHO 33JaHHOH (U3UUECKONW MOJEIbIO, TO3BOJISIOIINE
NPUMEHSTh M3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3zieia Kypca, Tak U WHTETpUpYys
3HAHMS U3 Pa3HBIX pa3nenoB. /i1 KadyecTBEHHBIX 3a1a4 PHOPUTETOM SBISIOTCS 3a/laHUA HA OOBSICHEHUE
NpoTeKaHusl (pU3MYECKUX SBJICHWH M TIPOLIECCOB B OKpYKAaIOMIeH >KU3HH, TpeOyromue BbiOOpa
¢bu3nuecKoi MOAEH ISl CHTyalli IPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanmsMu ®I'OC COO k mMarepuanbHO-TEXHHUECKOMY O0ECIIEUCHUIO Y4eOHOTO
mporecca 0a30BBI ypOBeHb Kypca (DM3MKH Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs JOJDKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOMHeTa (U3UKH WM B YCIOBHSX MHTETPHPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOwHere (U3MKM JIOJDKHO OBITh HE00X0auMoe
nabopatopHoe 00OpYZOBaHHE il BBHINOJHEHUS YKa3aHHBIX B TporpamMme Mo (PHU3MKE YYEeHHYECKHX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PYTIOBaHHE.

JeMoHcTpanioHHOe  00opynoBaHHe (opMHPYeTCs B COOTBETCTBHHM C IPHUHIWIOM MHHUMATbHON
JOCTaTOYHOCTH W O0ECHeYMBaeT MOCTAHOBKY IIEPEYMCICHHBIX B IMpOTrpaMMe MO (H3HKE KIFOUEBBIX
JEMOHCTpAallMi Ul  WCCIEIOBAaHMS W3y4aeMbIX SBICHHH M  TPOIECCOB, OSMIMPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKHUX ITPUMEHECHUII.

JlabopaTropHoe o0OOpyZOBaHWE IS YYCHHYECKHX IMPAKTHYECKUX paboT dopmupyercs B BHIC
TEeMaTHYECKUX KOMIUIEKTOB M OOecleunBaeTCcs B PacuéTe OAHOTO KOMIUIEKTA Ha JBYX OOYYarOIIMXCH.
TemaTtnueckre KOMIUICKTHI Ja0OpPaTOPHOTO 00OPYIOBAHUS OJKHBI OBITH MOCTPOSHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUH aHAJIOTOBBIX M U(POBBIX TPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B
BuJIe U(POBHIX JTab0opaTOpHil.

OCHOBHBIMH IEIISIMU H3YYeHUS (PU3NKHU B 00ILIEM 00pa30BaHUU SBIISIOTCS:

(GopMupoBaHHE MHTEpECa U CTPEMJICHUS! 00YYalOUIMXCsl K HAYYHOMY M3YYEHHIO NPUPOJBI, Pa3BUTHE HX
MHTEIJUIEKTYAJIbHBIX H TBOPYECKHX CIIOCOOHOCTEN;

pa3BUTHE NPEJACTABICHUH O HAyYHOM METOJe TIO03HaHUS W (OPMUPOBAHHE HCCIEJOBATEIBCKOTO
OTHOILICHHUS K OKPYKAIOIINM SIBIICHHSM;

(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa HM3YYeHHsS OCHOB CTPOCHHS MAaTepuH |
(GyHIIaMEHTaTbHBIX 3aKOHOB (PH3UKH;

(GopMupoBaHHE YMEHUWI OOBACHATH SBICHUS C HCIOJIb30BaHMEM (GHU3MYECKUX 3HAHUH W Hay4YHBIX
JIOKa3aTeNbCTB;

(dbopMHpOBaHHE MPECTABICHUI O POJIM GUIUKHU JUIS Pa3BUTHSL APYTHX €CTECTBEHHBIX HAayK, TEXHUKHU H
TEXHOJIOTHH.

JocTmkeHne 3THX Iienell obecrieunBaeTcsl pelieHneM CIEAYIONINX 3aj7a4 B Tpollecce M3y4YeHus: Kypca
(GU3NKU HA YPOBHE CPEJHET0 00IIero o0pa3oBaHMs:

nproOpeTeHHe CUCTEMBI 3HAHUH 00 00IIMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHIX, BKIIOYAs
MEXaHHKY, MOJIEKYIISIPHYIO (DU3UKY, DIIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPH3HUKH;
(GhopMUpPOBaHHE YMEHHUI TNPUMEHITh TEOPETUYECKHE 3HAHUS JUIS OOBSICHEHUS (PU3NUECKUX SIBJICHHH B
MPUPOAE U JUISl IPUHATHS IPAKTUYECKUX PEILIEHUIN B IOBCEHEBHOM XKU3HH;

OCBOCHHE CIIOCOOOB pEIICHHS PA3UYHBIX 33Jad C SIBHO 3aJ]aHHOW (U3UYECKOW MOJeNbIo, 3ajad,
MOJIpa3yMEeBaIONINX CAMOCTOSTENIFHOE co31anue (HU3NIECKON MOJIENH, aJIeKBAaTHON YCIIOBHSM 3a/1a4H;



MOHUMaHUEe (PU3NYECKUX OCHOB W TPUHIUIOB JCHCTBUS TEXHUYCCKHX YCTPONCTB U TEXHOJOTUYECKHUX
MPOIIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJIaMU CaMOCTOSITCIHHOTO TUIAHUPOBAHUS U TPOBEACHUS (PU3MUECKUX 3KCIICPUMEHTOB,
aHaJIM3a U MHTePIpETaIi HHGOPMAIUH, OTIPEACICHHS JOCTOBEPHOCTH TIOTYYCHHOTO Pe3yJIbTaTa;
CO3/IaHUE YCJIOBHU JJIsl Pa3BUTHUS YMEHUH MPOCKTHO-UCCIIEA0BATEIBCKON, TBOPUSCKOM JESTEILHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIli YpPOBEHb) Ha YPOBHE CpelHEro oOmiero odpaszoBaHus OTBOIUTCS 136
gyacoB: B 10 kiacce — 68 yacoB (2 yaca B Heflelnto), B 11 kimacce — 68 yacoB (2 yaca B HEZICIIO).
[Ipemnaraemplii B mporpaMMe 1o (hU3MKE NEPEUYCHb JTAOOPATOPHBIX U MPAKTHUECKUX PAOOT SIBIISCTCS
PEKOMCH/IOBAaHHBIM, YUYUTENb JEJIacT BHIOOp MPOBEACHUS JIAOOPATOPHBIX PabOT M OMBITOB C y4ETOM
WHIMBUTyAJTbHBIX OCOOEHHOCTEH 00YyYaroIuXxcsl.



COZEPXAHUME ObYUYEHUA
10 KJIACC

Paznen 1. dusuka u MeTOABI HAYYHOTO TIO3HAHUS

®usuka — Hayka o nmpupojae. HayuHnble MeToabl MO3HAaHUA OKpYy:Karolero Mupa. Ponp skcrnepuMenTta u
TEOPHH B MPOLIECCe TO3HAHHUS NPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MogenupoBanre (U3NUYEeCKUX SBICHUH M mpoueccoB. Haywnbie rumore3sl. dusuueckue 3aKOHBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB. [I[pUHIINT COOTBETCTBHSL.

Pons u mecto Qusuku B QOpPMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTHHBI MHUpA, B HPAKTUYECKOU
JIeSITENIbHOCTH JIIOJIEH.

JeMoHncTpanuu

AmnarnoroBsle U I(POBBIC H3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemartuka

Mexanuueckoe nBrkeHre. OTHOCHUTEILHOCT, MEXAHUYECKOTO nBIKeHua. Cucrema oOTCUETA.
Tpaexropus.

Ilepememienne, ckopocTh (CpeAHsisl CKOPOCTb, MICHOBEHHAs CKOpPOCTb) M YCKOpEHHE MaTepHaIbHON
TOUYKH, UX MIPOEKLIUU Ha OCH CUCTEMBI KoopauHaT. ClokeHHne NepeMelieHnid U CI0KeHUE CKOPOCTEeil.
PaBHOMEpHOE M PAaBHOYCKOpPEHHOE NPsAMONMHEHHOEe aBmxXeHue. ['paduku 3aBHCHMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHMSI, ITyTH U NIEPEMEILEHHS MaTEPHAIbHON TOYKH OT BPEMEHHU.

CBobOoHOE TTaieHne. Y CKOpeHre CBOOOTHOTO MaACHUS.

KpuBonuneitHoe nBuxeHuE. J[BIKEHHE MaTepUaIbHOM TOUKHU IO OKPY>KHOCTHU C IIOCTOSIHHOM MO0 MOZAYJIIO
CKOPOCTBIO.  YTJOBas CKOpPOCTb, JIMHEHHass ckopoctb. llepwony W  d9actota  OoOpalieHws.
IleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHUYeCKHEe yCTPOWCTBA M MPAKTHYECKOE NMPUMEHEHHUE: CIHIOMETpP, ABM)KEHUE CHApSAOB, LIETHBIE U
PEMEHHBIE IIEPENAYH.

JeMoHcTpannu

Mopnens cucTeMBI 0OTCUETA, MINTFOCTPALNS KHHEMATHYIECKUX XapaKTEPUCTHUK IBHKECHMSL.

IIpeoOpa3oBanue ABHKEHUH € UCTIONB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITagenne Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTBE.

Habmonenue nprxeHus Tena, OpOLIEHHOTO IO YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepeHne yckopeHusi CBOOOTHOTO MaJeHusl.

Hampasnenue ckopocTH NpH IBHKEHUH IO OKPYKHOCTH.

Y4eHnuecKuil 3KCIEPUMEHT, J1a00paToOpHbIe PabOTHI

N3ydeHne HepaBHOMEPHOIO ABMIKEHUS C LIETBIO ONPEAEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanrne COOTHOWIEHMSI MEXIAY IMyTSAMH, NPOWIEHHBIMH TEIOM 3a IOCJIEJOBATEIbHBIE PABHBIC
MIPOMEXKYTKH BPEMEHH IIPY pPaBHOYCKOPEHHOM JIBHKEHHH C HAYaJIBHON CKOPOCTBIO, PABHOM HYJIIO.
N3y4yeHue NBUKEHMS IIAPUKA B BA3KOM KUJIKOCTH.

Nzydenune nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpunuun otHocuTensHocTy I"anunes. [lepslii 3akoH HeroToHa. MHEpIMAIbHBIE CUCTEMBI OTCUETA.
Macca tema. Cuma. [lpunanun cymepno3uruu cuil. Bropoii 3akoH HproToHa 1 MaTepHaaTbHON TOYKH.
Tpetuii 3axkoH Hbl0TOHA 117151 MaTEpHUaIbHBIX TOYEK.

3akoH BceMupHOTo Tarorenus. Cuna TspkectH. [lepBast KocMudeckas CKOpOCTb.

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

Tpenne. Bunael Tpenus (mokos, ckonbxeHus, kaueHus). Cuna tpermns. Cyxoe tpenme. Cuma TpeHUs
CKOJILKEHUs U cuia TpeHus nmokos. Koadduiment tpenus. Cuna conpoTHBICHUS NIPU JBHKEHUH TENa B
KHUIKOCTH WJIH Ta3e.



[octynaTensHOE U BpalaTeIbHOE IBMKEHUE a0COIIOTHO TBEPAOTO TEa.

MOoOMEHT CHIIbI OTHOCUTENBHO OCH BpalleHus. [Inedo cumsl. YcnoBus paBHOBECHS TBEPAOTO TeNa.
TexHu4yeckrue ycTpOWCTBAa M IPAKTUUECKOE NMPUMEHEHHE: MOJIIWIHUKH, JBHKEHHE HCKYCCTBEHHBIX
CITyTHUKOB.

JeMoHncTpanuu

SIBnenue uHepLUM.

CpaBHEHHE Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

W3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT J1e(pOpMaLny.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U aJACHUU.

CpaBHeHME CUJI TPEHUS MTOKOS, KaUYeHNS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEpAOro Tena. Bunsl paBHOBeCH .

Y4eHuuecKuil SKCIEPUMEHT, J1a00paToOpHbIE pabOTHI

N3yyenne nBukeHus: OpycKa 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE W PE3MHOBOM 00pasie, OT HX
nehopMaIum.

Uccnenosanue ycioBuil paBHOBECHS TBEPAOTO TEJIa, UMEIOLIEr0 OCh BPAILIEHUS.

Tewma 3. 3aK0oHBI COXpaHEHHSI B MEXaHHKE

Hmnynec MaTepuanbHON TOUYKU (Tesa), CUCTEMbl MaTEpPHAJIbHBIX TOUEK. VMIMIyibc CHIIBI M U3MEHEHHE
UMITyJIbCa TeNa. 3aKOH COXPaHEHUs UMITyNbca. PeakTHBHOE NBIKEHHE.

Pabota cuitbl. MOIITHOCTE CHITHI.

Kunerndeckas sHEprusi MaTepuaIbHONH TOUKH. TeopemMa 00 N3MEHEHNN KHHETHYECKOW YHEPTHH.
[lorenunanbHas oSHeprusa. l[loTeHuuanbHas 3HEprus  ymnpyro JaeOpPMHUPOBAHHOM  HPY>KUHBI.
[ToreHunanbHas SHEpryus Tejaa BOIU3KU HOBEPXHOCTH 3eMIIN.

[loreHunanbHple W HEMOTEHUHMAJIbHBIE CHIbl. CBs3b PabOTHl HEMOTCHUHUAIBHBIX CHJI C H3MEHEHHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUECKOW SHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHHUecKHe yCTpOHCTBA M MPAKTUYECKOE NPHUMEHEHHE: BOAOMET, KOMNEp, NPYKUHHBIA MHCTOJET,
JBIDKEHHE PAKET.

JeMoHcTpanuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE JBUKEHHE.

Ilepexon NOTEeHIMATBHON 3HEPTUH B KUHETHUECKYIO M 00OPATHO.

Y4eHnuecKuil 3KCIEPUMEHT, J1a00paToOpHbIe PabOTHI

N3yuyeHne aOCOIIOTHO HEYNIPYroro yaapa ¢ MOMOIIBIO IBYX OJAWHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue CBsS3M PabOTBI CHJIBI C W3MEHEHHEM MEXaHMYECKOW SHEpruu Tejla Ha Ipumepe
pacTsHKEHUS] pE3UHOBOTO XKy Ta.

Paznen 3. MonekynsipHas GU3UKa U TEPMOJHMHAMHKA

Tema 1. OCHOBBI MONIEKYIIPHO-KUHETHYECKON TEOPUHU

OCHOBHBIE TTOJIOKEHUST MOJIEKYJIAPHO-KHHETHYECKOI TEOPHH U UX OMBITHOE 000CHOBaHME. bpoyHOBCKOE
newkenne. Quddysus. Xapaktep ABIKEHHUS M B3aUMOJCHCTBHS YaCTHI[ BeliecTBa. MoJEN CTPOSHUs
ra3oB, XKHUIKOCTEH M TBEPABIX TeNl M OOBSCHEHHE CBOWCTB BEIIECTBA Ha OCHOBE ITHX Mojeneld. Macca u
pasmepsl Mmosekyi. KommaectBo BemecTsa. [loctosiaaas ABoramnpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopens uneanpHoOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOW TEOPHUH UISABHOTO Ta3a.
AGcomoTHas TemrepaTypa Kak Mepa CpefHeld KMHETHYECKOW 3HEPTruu TEIUIOBOTO ABIDKEHUS YaCTHIL
raza. lllkanma temmneparyp KenpBuHa. ['a3zoBbie 3akoHbl. YpaBHeHne MenneneeBa—Knaneipona. 3akoH



HansToHa. W3ompouecchl B MAeaqbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
IpeACTaBIeHUE N30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOMCTBA U PAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

JeMoHncTpanuu

OnbIThl, AOKA3bIBAIOUIME TUCKPETHOE CTPOEHHE BemecTBa, (oTorpaduu MOJEKYJN OpraHMYeCKHX
COEIHECHU.

OnbITel 10 TG PY31N KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBHXKECHUSL.

Mogens onbita LTepHa.

OnBbITHI, OKA3BIBAIOLIUE CYIIECTBOBAHNE MEKMONEKYIIIPHOTO B3aUMOJIEHCTBHUS.

Mopnens, HTICTpUpYIONIas MPUPOAY JAAaBICHHS ra3a Ha CTEHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOLUE YPAaBHEHNE COCTOSHUS UAEAIBHOIO Ta3a, U30IPOLIECCHI.

Y4eHuuecKuil SKCIEPUMEHT, 1a00paTOpHBIE PabOTHI

OmnpenesneHne Macchl BO3AyXa B KJIIACCHOH KOMHATe Ha OCHOBE M3MEpeHuil 00bEMa KOMHATHI, JaBIICHHS U
TEMIIEpaTyphl BO3yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSHUS Pa3peKeHHOTo rasa.

Tema 2. OCHOBBI TEPMOJIUHAMHUKHI

TepmoanHamuueckasl cucTeMa. BHYTpeHHsSSI DHEPrusi TEPMOAMHAMHYECKONW CHCTEMBI M CIIOCOOBI €&
n3MeHeHus. KonnyecTBo TerioTel 1 padota. BHyTpeHHss HEprusi oAHOATOMHOTO HAEalbHOIO rasa.
Bunel Temonepenaun: TemIONPOBOAHOCTb, KOHBEKIMA, U3TyUeHHE. Y IebHas TeIIOEMKOCTh BEIIECTBA.
KommuecTBO TETIOTHI pH TeIUIoNepeaye.

[lonstne 06 ammabatHoM mporecce. llepBeiii 3akoH TepmomuHamuku. [IpiMeHeHHe MepBOro 3aKoHA
TEPMOIMHAMHUKHY K H30Mporieccam. I padudeckas uHTepIpeTarys paboTs rasa.

Bropoii 3akoH TepMoauHaMukn. HeoGpaTuMocTh IpoIieccoB B IPUPOJIE.

TenmoBsie MammHbl. [IprHIMTBI NeiicTBUS TEIUIOBBIX MamvH. [IpeoOpa3oBaHusl 3HEPTUH B TEIUIOBBIX
MammHax. KoaddumueHnTt mone3noro meicTBus TeruioBor mamuHbl. [ukim Kapao u ero xoaddummeHnt
MOJIE3HOTO JIEHCTBHSL. DKOJOTHUECKHE TPOOIEMBI TeTTIOOHEPT e THKL.

TexHUYEeCKHEe yCTPOWCTBA M MPAKTHUECKOE MPHMEHEHHUE: NIBUTATEIh BHYTPEHHETO CrOopaHUs, OBITOBON
XOJIOJTMITBHHK, KOHJIUIIMOHED.

JeMoHcTpauuu

H3MeHeHnue BHYTpEeHHEH JHEpPTUM Tella MPH COBEPIICHWH PAaOOTHI: BBUIET NMPOOKKM W3 OYTBUIKHA TIOJ
JIEHCTBHEM CXKaToro BO3/AyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOke TmmyTéM  TpeHUs
(BUEOeMOHCTpAIHS).

H3Menenue BHyTpeHHEH SHEPryuu (TeMIepaTypsl) Tela MpH Terionepeaye.

OnbIT 110 aAa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBEIM OTHUBOM).

Mopenu apoBoii TypOUHBI, BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Y4eHnueCKni 3KCTIEPUMEHT, JIa0OpaTOpHBIE pabOTHI

Nzmepenune ynenpbHON TETIIOEMKOCTH.

Tema 3. ArperaTHble cOCTOSIHUS BellecTBa. Da3oBbIe NEPEXOIb

[NapooOpa3oBanue u KoHjAeHcalus. VcnapeHue u kuneHue. AOCOMIOTHAS U OTHOCHTEIbHAS BJIAXKHOCTh
BO31yxa. HacelmeHHbI# nap. Y ienbHas TEmioTa napooopa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KMITCHUS
OT JJaBJICHHUA.

Teépmoe Teno. Kpucramimueckue u amopdHbie Teida. AHHM30TPOIHUS CBOMCTB KpucTawioB. JKuiakue
kpuctayuibl. CoBpeMeHHbIe MaTepuaibl. [ImaBnenne u KpucTammu3anus. Y JeibHas TEIUIOTa IJIaBICHUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOTO Oaanca.

TexHnYecKre YCTPOICTBA M TMPAKTUYECKOE MPHMEHEHHE: TUTPOMETP W ICHUXPOMETpP, KallOpPUMETD,
TEXHOJIOTHH MOyYEHHSI COBPEMEHHBIX MaTepPHAIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.
HeMoHncTpannu

CBoiicTBa HACKHIIIEHHBIX ITAPOB.



Kunenne npu NoHNKEHHOM JIaBIECHUU.

Crioco0b1 n3MepeHust BIaKHOCTH.

Habmtonenue HarpeBaHus 1 TIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.
JleMoHCTpalus KpUCTaIoB.

Y4eHuuecKuil SKCIEPUMEHT, 1a00paTOpHBIE PabOTHI

N3MepeHre OTHOCUTEIBHON BIaKHOCTU BO3/AyXa.

Paznen 4. DnexTpoauHamMuKa

Tema 1. DnexTpocTaTka

OnexTpuzaumsa Tel. ONEeKTpUYecKMi 3apsa. JBa BuAa »3IeKTpHUUecKHX 3apsanoB. llpoBogHukw,
JUBIIEKTPUKY U MOTYTIPOBOAHUKH. 3aKOH COXPAHEHUS DIEKTPUUECKOTr0 3apsa.

Bzaumogpeiicteue 3apsnoB. 3akoH Kynona. TodeuHslit aneKTpuUUecKdd 3apsia. DIEKTPUUECKOE TOJIE.
HampsoxéaHocTh  anekTpudeckoro mnosd. [IpuHIMN cynepno3unmu 3ieKTpudeckux mnosed. Jluaum
HaNPsKEHHOCTH JEKTPUIECKOTO MOJIS.

Pabora cun oanextpocratnyeckoro mnons. [lorennman. Pasnocte mnoreHnmanos. IlpoBoaHuku u
JTUAJIEKTPUKH B 3JIEKTPOCTaTHUECKOM ToJje. JuaaekTpuieckas IpOHUIIAeMOCTb.

Onektpoémkoctb. KonmeHncaTop. OneKTpoEMKOCTh IJIOCKOTO KOHAEHCATopa. DHEpPrus 3apsKeHHOTO
KOHJIeHCaTopa.

TexHndyeckue  ycTpoHCTBA W MpaKTUYECKOE  TNPUMEHEHHE:  BJEKTPOCKOIN,  BJIEKTPOMETP,
ANIEKTPOCTATHYUECKAs 3allUTa, 3a3eMJICHHE DJICKTPOIPUOOPOB, KOHACHCATOP, KOMMPOBAIBHBIN amlmapar,
CTpYUHBII NpUHTED.

HeMoHcTpanuu

YCTpoCcTBO U MPUHIUI IEHCTBUS 3IEKTPOMETPA.

B3aumoneiicTBre Ha3IEKTPU30BaHHBIX TEIl.

DJEeKTpUUECKOE M0JIE 3apsHKEHHBIX Tell.

ITpOBOOHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTAaTUYECKAs 3aUTA.

JM3IeKTPUKH B 3JICKTPOCTATUIECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOTO KOHIEHCATOpa OT IJIOLIA N IJIACTHUH, PACCTOSHUS MEXKAY HUMHU
U TUDJICKTPUUECKOW MPOHUIIAEMOCTH.

OHeprus 3apsLKeHHOr0 KOHJIEHCaTopa.

Y4eHnuecKuil 3KCIEPUMEHT, J1a00paTopHbIE PabOTHI

W3mepeHne 371eKTpOEMKOCTH KOHEHCATOPA.

Tewma 2. [TocTostHHBIN 3N1eKTpUYECKUNA TOK. TOKHM B pa3IMYHBIX Cpeaax

OJNEeKTPUUECKUH TOK. YCJIOBUSI CYLIECTBOBAHHUS IEKTpHUecKoro Toka. Mcrounmku Toka. Cuia TOKa.
[TocToSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Juist yyacTka LEnu.

OJEeKTpUUECKOe  CONPOTHBIICHHE. YIEeNbHOE  CONpOTHBIEHHME  BemlecTBa. [locienoBarensHoe,
napaieabHOe, CMEIIaHHOE COSAMHEHHE IPOBOAHUKOB.

PaboTa sanextpudeckoro Toka. 3akoH Jxoynsa—JIenia. MomHOCTh 3JEKTPUIECKOTO TOKA.
ONEeKTPOABMKYILAs CUIa U BHYTPEHHEE COIPOTHUBIEHHE HCTOYHHKA TOKa. 3akoH Owma Ui TOJHOM
(3aMKHYTOH) 3MeKTprudecKkoi ermu. KopoTkoe 3aMbIKaHHE.

ONeKTpoHHas: TPOBOAWMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTh COMPOTHUBJICHHS METAJUIOB OT
Temneparypsl. CBepXIIPOBOAUMOCTb.

DnexTpuyecKkuil TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYYKOB.

HonynpoBoguuku. CoOCTBEHHAass W TPUMECHAs MPOBOJAMMOCTH IONYNMpPOBOAHHKOB. CBoiicTBa p-N-
nepexosa. [lomynpoBogHIKOBBIE TPUOOPEI.

ONEeKTpUYECKHl TOK B pacTBOpPAax M pacIUlaBax dJIEKTPOIUTOB. DIEKTPOIUTHYECKAs] IHUCCOLIHAITHS.
DIIeKTPOITH3.

OnexTpuyeckuil TOK B razax. CaMOCTOATEIbHBIN 1 HECAMOCTOATENbHBIN pa3psia. Monaus. [lna3ma.



TexHHUECKHE YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETpP, PEOCTaT, HCTOYHUKU
TOKa, DIIEKTPOHArpeBaTEIbHBIC IPUOOPHI, HIEKTPOOCBETUTEIBHBIE TPHOOPHI, TEPMOMETP COMPOTHBIICHNS,
BaKyyMHBIH MO, TEPMHUCTOPHI B (HOTOPE3UCTOPHI, ITOTYTIPOBOTHUKOBBIA JHO/, TaJIbBAHUKA.
JeMoHncTpanuu

W3mepeHne CHITbl TOKA M HAPSDKEHUSL.

3aBUCUMOCTD CONPOTHUBJICHUS! LWIMHAPUYECKUX TPOBOJHUKOB OT JJIHMHBI, IUIOLIaTd IOMEPEYHOTO
CEUeHHs U MaTepuana.

CMmenraHHOe coeTMHEHUE TPOBOTHUKOB.

[IpsmMoe wu3MepeHue SICKTPOABIKYIIeH cuibl. KopoTkoe 3amblkaHUE TallbBaHMYECKOTO JJIEMEHTa M
OLICHKA BHYTPEHHETO COMPOTHUBIICHHS.

3aBUCUMOCTH CONPOTHBIICHUSI METAIJIOB OT TEMIIEPaTypBI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsit ¥ IPOBOAUMOCTD BO31yXa.

OmHOCTOPOHHSIS MPOBOJIUMOCTD AUOJA.

Y4eHuuecKuii SKCIEPUMEHT, 1a00paTOpHBIE PabOTHI

N3yyeHne cMeIaHHOTO COeIMHEHNUST PE3UCTOPOB.

I/I3MepeHI/IC BHGKTpOI[BI/I)KyHIeﬁ CHJIbI UICTOYHHUKA TOKA U €0 BHYTPCHHETO COIMMPOTUBJICHUS.

HabmroneHue anekrposusa.

MexnpeIMeTHbIE CBSI3U

N3zyuyenne kypca ¢u3uku 6a3oBoro ypoBHs B 10 kimacce OCyIIECTBISETCS ¢ YYETOM COJEpPIKATEIbHBIX
MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTHUKy, OMOIOT U, XMMUH, Feorpaduu 1 TeXHOJIOTHH.
MexmpeaMeTHbIe TOHTHS, CBSI3aHHBIE C U3YYEHHEM METOJOB HAY4YHOT'O ITO3HAHUS: SIBIICHHE, HAY4HBIN
¢baxT, runoresa, pusnUeckas BEIWUYMHA, 3aKOH, TEOpHs, HAOJIOIEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
MOJIeJIb, U3MEPEHHE.

Maremaruka: pemieHrne CUCTeMbl ypaBHEHU, tnHelHas QyHKIus, mapadoina, runepboia, ux rpaQuku u
CBOWCTBAa, TPUTOHOMETpUYECKHE (YHKLUMH: CHHYC, KOCHHYC, TAaHIC€HC, KOTaHICHC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI M UX MPOEKIHNU Ha OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.
buonorus: MexaHndeckoe IBW)KEHHE B JKMBOM mpupone, auddys3us, OcMOC, TEIIOOOMEH >XHMBBIX
OpraHu3MoB (BHIbI TEIUIONEPEIauH, TEIUIOBOE PAaBHOBECHE), JIIEKTPUIECKUE SIBICHNS B )KUBOW IIPUPOJIE.
XuMHSL: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEILECTBA, MOJISPHAS
Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, KUAKOCTEH M Ta30B, JIEKTPUUECKUE CBOICTBA METAILIOB,
3NIEKTPOJINTHYECKAsT AUCCOLUALINS, TAJIbBAHHKA.

I'eorpadusi: BIaXXHOCTH BO3IyXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHonorus: npeoOpa3oBaHHE ABWXEHHUH C HMCIIOIb30BAHMEM MEXAaHH3MOB, YUYET TPEHHS B TEXHUKE,
NOJIINIIHUKY, WCIONb30BaHUE 3aKOHA COXPAHEHHS MMILYJIbCa B TEXHHKE (pakera, BOOOMET U ApyTHe),
JIBUraTellb BHYTPEHHEIO CropaHus, MapoBas TypOuHA, OBITOBOH XOJIONWIBHUK, KOHIHILIMOHED,
TEXHOJIOTHH TOJIyYeHHS COBPEMEHHBIX MAaTEpUAJIOB, B TOM YMCJIEé HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
9JIEKTPOCTATHYECKasl — 3allluTa, 3a3€MJICHHE 3JIEKTPONPUOOpPOB, KCEPOKC, CTPYHHBIH IPHHTEP,
3JIeKTPOHArpeBaTeIbHbIE NPUOOPHI, AEKTPOOCBETUTENBHBIE TPUOOPHI, FAJIbBAHUKA.

11 KITACC

Paznen 4. DnexTpoauHaMHUKa

Tewma 3. MarautHoe mosie. DJIeKTpOMarHUTHAS MHIYKITUS

IloctosiHHbie MarHuThl. B3aumMoeicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHoe 1oJie. BeKTop MarHuTHOM
UHAYKOUKU. [I[pUHIMI CyNeprno3uiui MarHUTHIX 1ojiei. JInuuu MarHuTHOW MHAyKuuu. KapTruHa nuHui
MAarHUTHOM WHIYKITAH TIOJIS TOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJie NpPOBOJHMKA C TOKOM. KapTWHa JHMHMA WHIAYKUUM MarHUTHOTO IOJIS JUJIMHHOTO
MPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHKA, KATYIIKH ¢ TOKOM. OmBIT Dpcrena.
BzaumoaeiicTBre NpOBOJJHUKOB C TOKOM.



Cuna Amriepa, e€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOAy b U HampaBieHue. [[BrKeHUE 3apsyKEHHOM YacTULIBI B OTHOPOJIHOM MarHUTHOM
nosie. Pabora cuiet Jlopenia.

SlBneHue 3MEeKTPOMarHUTHOW HMHIYKUMU. [IO0TOK BekTOpa MarHUTHOW HMHIYKIUHU. DIEKTPOABIKYIIAs
cujia UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM uHaykuuu Papanes.

BuxpeBoe anekTpuueckoe moje. DICKTPOABMXKYIAS CHIa HHAYKIMU B TMPOBOJIHUKE, IBIKYIIEMCS
MOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM TIOJI€.

ITpaBuno Jlenna.

NHayKTUBHOCTS. SIBICHUE CAMOMHIYKIIUU. DIEKTPOIBIKYIIAS CUTIa CAMOMHTYKIUH.

DHeprusi MarHUTHOT'O TOJISL KaTYIIKU C TOKOM.

ONeKTpOMarHuTHOE MoJe.

TexHudeckue yCTpoMcTBa M NPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE MAarHUTHI, DJIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIHU JIEMEHTAPHBIX YACTUII, UHAYKIIHOHHAS M1E€Yb.

JeMoHncTpanuu

OmnsIT Opcrena.

OTKIOHEHNE QJICKTPOHHOI'O ITyYKa MariHuTHBIM I1OJIEM.

JInaun WHAYKIIUA MaroiuTHOTI'O I1OJIA.

B3aumoneiicTBrEe 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cunbl JIopeHia Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3MEeKTPOMarHUTHON MHAYKLIUH.

IIpaBuino Jlenna.

3aBUCHMOCTb DJIEKTPOIBIKYIIEH CHIIBI HHIYKITUH OT CKOPOCTH M3MEHEHUSI MAarHUTHOTO TIOTOKA.
SIBneHne caMOMHAYKIINH.

Y4eHnUeCKni IKCTIEPUMEHT, JIA0OpaTOpHEBIE PabOTHI

N3ydenne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

HccnenoBanne necTBUS TIOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne SBIEHUS AIIEKTPOMATHUTHOW WHAYKIINH.

Paznen 5. Konebanus v BOJIHEI

Tema 1. MexaHuueckue 1 3J€KTPOMarHUTHBIE KOJIeOaHHS

KonebarenpHast cucrema. CBoOoaHBIE MexaHU4Yeckue KoneOaHus. I'apmMonndeckue konebanus. Ilepuon,
4acToTa, aMILIUTya U ¢da3a konebanuil. [IpyxuHHBINA MasTHUK. MaTeMaTn4ecKuii MasiTHUK. Y paBHEHUE
rapMOHHYECKUX KojieOaHui. [IpeBpaliene sHeprum Mpyu rapMOHUYECKUX KOJIEOaHUsX.

KonebarenpHblii KOHTYp. CBOOOIHBIE BJIEKTPOMArHUTHBIE KOJIEOAHUS B HIEaJIbHOM KOJeOaTeIbHOM
KOHTYype. AHAJIOTHA MEXIy MEXaHHMYECKUMH U 3JIEKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna TomcoHa.
3aKOH COXpaHEHHS YHEPTUH B UI€AIbHOM K0JieOaTeIbHOM KOHTYpE.

[IpencraBnenue 0 3aTyxaloUMX KosieOaHUAX. BbIHyXIeHHble MexaHHMueckue KoyeOaHus. Pe3onanc.
BrIHyXI€HHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHusl.

Ilepemennsit Tok. CHHYCOMIAIBHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMITUIUTYAHOE U
JIeHCTBYyIOIIee 3HAUEHNE CHIIBI TOKA U HANIPSHKEHUS.

Tpanchopmatop. IlponsBoncTBo, mepenada M MOTPEOICHNE INEKTPUUECKON SHEPTHH. DKOJOTHYECKHE
PUCKH MPH MPOU3BOJICTBE NMEKTPo3HEpruu. KympTypa HCTIONB30BaHUS 3JIEKTPOIHEPTHH B TIOBCETHEBHON
KU3HU.

TexHudeckue yCTpoiiCTBA UM INPAKTUYECKOE IPUMEHEHHUE: AJIEKTPUYECKUM 3BOHOK, I'E€HEPATop
MIEPEMEHHOT0 TOKA, TMHUH AJIEKTPOIIepe iad.

HeMoHncTpannu

HccnenoBanne mapaMeTpoB KoJiebaTenbHON CUCTEMBI (TIPYKUHHBIN MIIM MAaTEeMaTHIECKHA MasTHHK).
HaGnroieHue 3aTyXxamomux KojaeOaHuii.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHMIA.



HaGnronenue pezoHanca.

CB0OOIHBIC 3JICKTPOMATHUTHBIE KOJIEOaHUsI.

OcummorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa M HANpSDKEHUS OT BPEMEHH) Ul SJIEKTPOMAarHUTHBIX
KoJIeOaHuii.

Pe3onanc npu nocnenoBaTenbHOM COEAMHEHUH PE3UCTOpa, KaTyIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.
Mopenb TUHUM 3IEeKTpoTepeiadH.

Y4eHuuecKuil SKCIEPUMEHT, 1a00paTOpHBIE PabOTHI

HccnenoBanne 3aBUCUMOCTH MEPUOJa MANIBIX KOJeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.
HccnenoBanre nepeMeHHOro ToKa B LIETIH U3 MOCIEA0BAaTENIbHO COSANHEHHBIX KOHIEHCATOPa, KaTyIIKU U
pe3ucropa.

Tema 2. MexaHH4YeCcKUE U 3JIEKTPOMarHUTHBIE BOJHBI

MexaHnuyeckue BOJIHBI, yciIoBHA pactpocTpaHeHus. llepuon. CkopocTh pacnmpoCTpaHEHHs W JUIMHA
BoJHBI. [lomepeunsle U pooIbHbIe BOMHEL. UHTepdepenuns u audpakiuus MeEXaHUIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHuTHbBIE BOJHBI. YCIIOBUS M3IIydEHHUs 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas opueHTanus
BekTopoB E, B, V B anextpomarHuTHOi BojHe. CBONCTBA 3J€KTPOMArHMUTHBIX BOJIH: OTpakKeHUE,
nperoMIIeHre, moysipuzanus, audpaxnus, narepdeperus. CKOpocTh 37EKTPOMArHUTHBIX BOJIH.

[Tkana 3MeKTPOMarHUTHBIX BOJH. [[pUMEHEHNE DIIEKTPOMAarHUTHBIX BOJTH B TEXHHUKE U OBITY.

[TpuHLMIBI pauOCBSI3U U TENEBUACHUSA. Pagnonokanus.

ONeKTpOMarHuTHOE 3arpsA3HEeHNE OKPYIKaIOIIe cpeibl.

TexHUYeCKHEe yCTPONWCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaIbHBIE HHCTPYMEHTHI, YJIBTPa3ByKOBasI
JUAarHOCTHKA B TEXHUKE M MEOULMHE, pajap, pagiuonpuéMHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBU-
eYb.

HeMoHcTpannu

OO6pa3oBaHue U pacIpOCTPaHEHUE MTONEPEYHBIX U IPOAOJIBHBIX BOJIH.

Konebmromeecs Te10 Kak HCTOUYHUK 3BYKA.

Habmronenue oTpaskeHus ¥ IPETOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue naTepdepeHnnu u nudpakiini MEXaHUIECKAX BOJH.

3BYKOBOH pE30HAHC.

Habmtonenue cBs31 TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM U 4acTOTOM KoseOaHuH.
HccnenoBanue CBOMCTB ANIEKTPOMAarHUTHBIX BOJIH: OTPaskeHHE, IPEeIOMIICHUE, NOJspU3aus, Andpakuus,
uHTep(EepeHIINA.

Tema 3. Onrtuka

I'eomeTtpuueckast ontuka. IIpsaMonnHeiiHOe pacnpoCTpaHEHNE CBeTa B OJHOpPOAHOU cpene. JIyd cera.
To4deuHblil HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaKeHHUs cBeTa. [locTpoeHre n300paskeHHid B TNIOCKOM 3€pKalle.
IIpenomiieHne cBeta. 3aKOHBI MPEJIOMIICHHUsS cBeTa. AOCOMIOTHBIA NOKaszarenb npeiomieHus. [lomHoe
BHYTpEHHEE OTpakeHHe. [IpenenbHbIi yroi MOJHOrO BHYTPEHHETO OTPAKEHMSL.

Hucnepcus ceera. CnoxHblil cocTaB Oenoro csera. Lger.

Cobupatonime M pacceuBaronie IUH3BL. ToHKkas JnH3a. DOKYyCHOE pacCTOSHHE W ONTHYECKas CHiia
TOHKOH nuH3KL. [TocTpoeHre H300pakeHi B COOMPAIOIINX M PACCEHBAIONIMX JHH3aX. DopMyrna TOHKON
JIMH3EIL. Y BEIIMUCHNE, TaBaAEMOE JTMH30M.

IIpenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. Huatepdepenuns cBera. KorepeHTHble HCTOYHUKH. YCJIOBUSA HaOJIOACHUS
MaKCUMyMOB W MHHHMYMOB B HHTep(EpEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHHKOB.

Hudpaknus csera. JudppaknuoHHas pemiéTka. YcClIoBUEe HAONIOJCHUS TJIABHBIX MaKCHUMYMOB TIpU
MaJIeHU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKITMOHHYIO PEMIETKY.

Ionsipu3anus ceera.



TexHHUECKHE YCTPOWCTBA M TMPAKTUYECKOE MPHMEHEHUE: OYKHM, Jymna, (oroanmapaT, NPOCKIMOHHBIN
amnmapar, MUKPOCKOII, TeJIECKOTI, BOJIOKOHHAsI OIITHKA, AU(PAKINOHHAS PEIETKA, TTOISAPOUI.
JeMoHncTpanuu

[IpsMonuHeliHOE pacpocTpaHEHUE, OTPasKeHHE U IpejoMiieHHe cBeTa. ONTHYECKUE MPUOOPHI.
IlonHOE BHYyTpeHHEE OTpakeHne. Mosiens CBETOBOIA.

HccnenoBanue cBOMCTB M300pakeHUA B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKOIa.

Habmionenue natepdepeHun cBeTa.

HabGnronenue mudpakiuu ceera.

Habmronenue aucnepcuu ceera.

Ilomyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4enue crekTpa ¢ HOMOUIBIO JUPPAKIHOHHON PEIIETKH.

Habmionenue monsipuzamnuu cBera.

Y4eHuuecKuii SKCIEPUMEHT, 1a00paTOpHBIE PabOTHI

N3mepenue nokazaTens MpeaoMIIeHHs CTEKA.

HccnenoBanue cBOMCTB M300paKeHUIA B JIMH3AX.

HaGmronenue qucnepcuu cBeta.

Paznen 6. OcHOBBI cielIMaIbHON TEOPUHU OTHOCUTEIHHOCTH

I'paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTynaTel  cHelUMaJIBHONH  TEOpHUH
OTHOCUTEIILHOCTH: WHBAapPHAaHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, IPHHLIUI OTHOCHUTEIBHOCTH
OWHIITEWHA.

OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMENTICHIE BPEMEHH U COKPAIICHUE ITHHBI.

OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MACCBI C SHEPTUEH U UMITYJIBCOM PESITUBUCTCKOM YaCTULbI. DHEPTHUs IOKOSL.

Paznmen 7. KBanToBas ¢uznka

Tema 1. DmeMeHTBI KBAaHTOBON ONTHKH

®otonsl. Popmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOH. DHEprus U UMILYJIbC (POTOHA.
OtkpeiTue u uccnenosanue Gporoddpdexra. Onbitel A. I'. Ctonerosa. 3akonsl horosddexra. YpaBueHnue
OnHiTeiHa 1 horoaddexra. «Kpacnas rpannna» Gpotosddexra.

JlaBnenue ceera. OnbiThl I1. H. JIeOenena.

XuMuueckoe AeiCTBUE CBETA.

TexHHUecKHe YCTPOHCTBa W NPAKTUYECKOE IpPHUMEHEHHe: (OTO3NEMEHT, (OTONATYHK, COJIHEUHAs!
Oarapesi, CBETOHOI.

JeMoHcTpanuu

®Doto3ddeKT Ha yCTaHOBKE C IMHKOBOW TTACTHHOM.

HUccnenoanne 3akoHOB BHenTHero (poTorddekra.

CBeToaHnoI.

Conneunas Oatapes.

Tema 2. Ctpoenue atoma

Mopnens atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHuio o -4actuil. [lnaHeTapHas MOJIENb aroma.
[ocrynarer bopa. M3nydyenne u nornonienne GOTOHOB MpH MEPEXo/ie aToMa C OJHOTO YPOBHS dHEPIHU
Ha npyroi. Buapl ciekTpoB. CrieKTp YpOBHEH 3HEPTHUH aTOMa BOJOPO/IA.

Bosinossie cBoiicTBa yactuil. Bosnbl e bpoiinsa. KopnyckyisipHO-BOJTHOBOM JyaIu3M.

CrioHTaHHOE 1 BBIHY)KIEHHOE U3Ty4YCHHE.

TexHUYecKHe YCTPOICTBA M MPAKTUYECKOE MPUMEHEHHUE: CHEeKTPalTbHBIN aHaTu3 (CIEKTPOCKOI), J1a3ep,
KBaHTOBBIA KOMITBIOTED.

HeMoHncTpannu

Mopnuens onbita Pesepdopaa.



Onpenenenye AIUHBI BOJHBI J1a3epa.

Habmionenue nuHEHYATHIX CIIEKTPOB U3IMYUCHHS.

Jlazep.

Y4eHuuecKuil SKCIEPUMEHT, 1a00paTOpHBIE PabOTHI

Habnroienue muHeHyaToro CrexKTpa.

Tema 3. AToMHOE SIIPO

OKCHEpUMEHTHI, JOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHUs snapa. OTKpeITHE paguoaKTUBHOCTU. OTIBITHI
Pesepdopaa mo ompeneneHnio coctaBa pagHoOakTHBHOro u3inydeHus. CpolicTBa anb(da-, 6era-, ramma-
U3Iy4YeHus. BausHue painoakTHUBHOCTH Ha KUBBIE OPraHU3MBI.

OtkpbiTHe TpoToHAa W HeWTpoHa. Hyxmonnas mogens siapa [elizenOepra—MBanenko. 3apsn sizpa.
Maccosoe uncio suapa. F3oronsl.

Anbda-pacniaz. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. 'amma-u3nyueHune. 3aKOH paAMOaKTHUBHOTO
pacrnaza.

OHeprust CBsA3M HYKJIOHOB B siipe. Snepubie cuibl. JledekT macchl saapa.

Snepusle peaknuu. JleneHue u CUHTES sIEp.

Anepubiii  peaktop. Tepmosimepusiii cuHTe3. [IpoOneMbl W TEPCHEKTHUBHI SJEPHONH DHEPIETHKH.
OKOJIOTHYECKHE aCTEeKTHI SIEPHON SJHEPTreTHKH.

OnemMeHTapHbIe YacTHIBI. OTKpPBITHE TTO3UTPOHA.

MeTO}II)I Ha6J'IIO[IeHI/IH " perucTpanru 3JIEMCHTAPHBIX YaCTHUII.

®dyHnaMeHTa IbHBIC B3aUMOJICHCTBHS. ENMHCTBO (hu3HuecKoi KapTHHBI MUpa.

TexHuueckue yCTpPOMCTBa M MPAKTHUYECKOE IPUMEHEHHE: OO3UMETP, Kamepa BuiibcoHa, simepHbIi
peaxTop, aToMHast boMOa.

HeMoHcTpanuu

CuéTYnK HOHM3UPYIOIIKX YaCTHII.

Y4eHnUeCKni IKCTIEPUMEHT, JIA0OpaTOpHEBIE PabOTHI

HccnenoBanne TpekoB 9acTHIl (10 TOTOBBIM (OTOTpadusIM).

Pazpmen 8. DieMeHTHI aCTPOHOMHH U aCTPOYHU3UKU

Ortarnsl pa3BUTHs acTpoHOMHUU. [IpuKkinanHoOe 1 MUPOBO33pEHYECKOE 3HAUEHHE ACTPOHOMUH.

Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHE.

ConneyHas cucrema.

Connue. ConHeuyHast akTMBHOCTb. lMcrounmk sHeprum ConHna u o 3BE€34. 3BE3IBI, WX OCHOBHBIE
XapaKTepUCTHKH.  JlMarpaMMa  «CHEKTpPalbHBIM  KJIacc —  CBETHUMOCTBb». 3BE3NBI  TJIaBHOU
MOCIIEA0BATENIEHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3[ TJIaBHOW MOCIEA0BATENBHOCTH.
Baytpennee ctpoenue 38€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUN U dBoonnu ConHIa u
3BE3]1. DTanbl )KU3HU 3BE3I.

Muneunsiid Ilyte — Hama T'anaktuka. [lonoxxenue u nBukenue Connua B 'anaktuke. TUIBI ranakTHK.
Panuoranaktuku u kBa3apsl. YEpHbIE OBIPHI B siApaxX ralakTHK.

Bcenennas. Pacmpenune Beenennoii. 3akon Xa60ma. Paz6eranne ranaktuk. Teopus bosbmoro B3pria.
PenukroBoe usiydyeHue.

Macmrabnas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie npo01eMbl aCTPOHOMHMH.

YdueHuueckue HAOIIOICHUS

Habmroenusi HEBOOPYXKEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX TMPUIIOKEHHN ISt
oTpeAeNeHNs TOJIOXKEeHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fust CeBepHOTo
MONTyIIAPUS U SIPKHE 3BE3BI.

Ha6mronenus B Teneckor JlyHsl, manet, Mieudoro ITytu.

Oobo06miaroiiee MOBTOPEHHE

Posib pu3uKM M acTPOHOMHU B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAILHON M dTHUYeCKoW cdepax
JeSITeIbHOCTH YeJIOBEKa, POJIb M MeCTO (PM3UKH U aCTPOHOMHHU B COBPEMEHHOM HAyYHOW KapTHHE MHUDA,



ponb ¢pu3mueckold Teopud B (HOPMHUPOBAHWHU TPEACTABICHHA O (U3UUECKONW KapTHHE MHUpA, MECTO
¢u3nuecKkoll KapTUHBI MHpa B OOILEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHHH O
MIPUPO/IE.

MexnpeaMeTHbIE CBA3H

N3zyuyenne kypca ¢u3uku 6a30BOro ypoBHS B 11 Kiacce OCyIIECTBISIETCS C YYETOM COIEPKATEIbHBIX
MEXKITPEMETHBIX CBSI3EH ¢ KypcaMy MaTeMaTHuKy, OMOJIOTHH, XMMUH, Feorpaduu 1 TEXHOJIOTHU.
MexnpeaMeTHbIe MOHATHA, CBA3aHHBIE C U3YYEHHEM METOJ0B HAy4YHOIO TMO3HAHUSA: SBJICHHE, HAyYHBIN
¢axT, rumnoresa, pusnyeckas BENWYHMHA, 3aKOH, TEOPHs, HAONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
MOJI€]b, U3MEPEHHE.

MarteMaTrKa: peleHne CUCTEMBl YPaBHEHHUH, TPUTOHOMETpHUYeCcKie (QYHKIMU: CUHYC, KOCHHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOEKIMH Ha OCH KOOpPIHMHAT,
CIIO’)KEHHE BEKTOPOB, MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIMH, MPU3HAKW MOJOOHS TPEYTrOJbHHUKOB,
ompeJiesieHNe TUIOIAAHN IIOCKUX GUryp u o0bEMa Ted.

Buonorust: snexTpuieckue SBICHUS B JKMBOW MpHUpoje, KojeOaTeIbHbIE ABWXECHUS B )KUBOW HPHUPOIE,
ONTHYECKHE SIBIICHUS B )KUBOM MPUPOJIE, IEHCTBHE pafiallii Ha )KUBbIE OPraHU3MBI.

XUMHS: CTPOCHHE aTOMOB M MOJEKYJ, KPUCTAINIMYECKAs CTPYKTypa TBEPIABIX TeEJ, MEXAHHU3MBI
00pa3oBaHMs KPUCTAUTMYECKOHN PEIETKY, CIIEKTPAIbHBINA aHAaJH3.

['eorpadusi: MarHuTHBIE MOJIOCa 3€MIIM, 3aJIe)KM MarHUTHBIX pyl, (OTOChEMKA 3eMHOW MOBEPXHOCTH,
IPECKA3aHUE 3eMIIETPSICEHUM.

TexHonorus: TMHUM dJIEKTpoIepeaay, TeHepaTop MEPEeMEHHOr0 TOKa, AIEKTPOIBUraTelb, MHIYKIIMOHHAS
neYb, paaap, paauonpHEMHUK, TEIEBH30p, aHTeHHa, TeinedoH, CBU-meuys, MpOEKIMOHHBIN ammapar,
BOJIOKOHHAsI ONITHKA, COJTHEYHas Oarapesl.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA TIPOTPAMMBI 110 ®U3UKE HA VYPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUIA

OcBoenue yueOHoro mpeamera «®dusmuka» Ha ypoBHE cpenHero oliiero odopasoBanus (0a30BbIi
YPOBEHB) AOJDKHO 00ECIEUNTh JOCTIKCHUE CIEAYIONINX JIMIHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATBI

JlmaHOCTHBIE pe3ymbTaThl OCBOCHHA Yy4eOHoro mpeamera «Du3mka» TOMKHBI OTpPakaTb
TOTOBHOCTH M CTIOCOOHOCTBH O0YYArOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HUIIHEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAllM{, TO3UTHUBHBIX  BHYTPEHHUX  yOeXICHHI,
COOTBETCTBYIOIIMX TPAAUIUOHHBIM LEHHOCTAM POCCHICKOTO OOIIeCTBa, pPaCIIUPEHHE >KU3HEHHOTO
OMbITa M OMBITA JEATEIBHOCTH B MpOIECCe peajr3aliid OCHOBHBIX HAampaBJeHUH BOCIHTATEIHHOMN
JesITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa)/1aHCKOTO BOCITUTAHUSA:

c(OpPMHUPOBAHHOCTh TPAXKAAHCKOW MO3WIMHU OOYHYAIOMIErocsl KaK aKTHBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUHCKOTO O0IIECTBa;

NPUHATHE TPAAUIMOHHBIX 00IEYETOBEUECKUX TYMAHUCTUIECKUX U IEMOKPATHIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HMHTEpEcax TPaKAaHCKOrO OOIIECTBa,
y4acTBOBaTh B CAMOYIPABJICHUH B 00pa30BaTeIbHOI OpraHu3aliu;

YMEHHUE B3aUMOJCHCTBOBATh C COIMAIbHBIMA WHCTUTYTaMH B COOTBETCTBUH C MX (YHKUUSIMH H
Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) maTpUOTUYECKOTO BOCTIUTAHUS:

c(OpMHUPOBAHHOCTH POCCUHCKON TPayKAaHCKOW UICHTUYHOCTH, IATPUOTU3MA,

[EHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIXKCHUSM POCCHUMCKHX YYEHBIX B
o0nacT (U3HUKY U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEJICHUSI;

CIOCOOHOCTh OIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHUs, OPHUEHTHPYSCh Ha
MOpaJThbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIEHOCTH YUEHOTO;

OCO3HaHHWE INYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYHUBOTO Oy IyIIEero;

4) 3CTETHYECKOTO BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas O3CTETHKY HAy4YHOTO TBOPYECTBA, IMPHUCYIIETO
(u3nYecKoil HayKe;

5) TpyIOBOTO BOCIIMTAHUS:

WHTEpEC K pa3iauuHbiM cepam NpodecCHOHAIBLHOW NEATENBHOCTH, B TOM YHCIIE CBS3aHHBIM C
(U3UKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccuu M pealn30BhIBATh
coOCTBEHHBIE )KU3HEHHBIC TUTAHHI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpa30BaHWIO B o0JacTh (GU3WKH Ha
NPOTSKEHUU BCEH JKH3HU;

6) 5KOJIOTMYECKOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTh ~ JKOJOTMYECKOM  KYJIBTYpBl, OCO3HaHHE  [JIOOAIBHOIO  XapakTepa
9KOJIOTHYECKHX MPOo0IIeM;

TUIAaHUPOBAaHUE W OCYLIECTBICHHE ICWCTBHI B OKpY)KalOLIeld cpele Ha OCHOBE 3HAHUS Lejer
YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBRA,

pacuIMpeHre OmbITa AEATENILHOCTH HKOJOIMYECKOH HANpaBIEHHOCTH Ha OCHOBE HMMEIOLIUXCS
3HaHUH 1o QU3MKE;

7) IEHHOCTH HAYYHOT'O MO3HAHUS:



C(OPMHUPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIEIO COBPEMECHHOMY YPOBHIO pa3BUTHUS
¢bu3nuecKoi HayKu;

OCO3HaHHME IICHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTh B TMpoOLECCe H3YYCHUS (QHU3UKU
OCYLIECTBIISTH MPOSKTHYIO ¥ UCCIICOBATEIBCKYIO ICSTEIbHOCTh UHIMBUIYaIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDI

[lo3HaBaTenbHBIC YHUBEPCATLHBIC YUCOHBIC ICHCTBHS
bazoBbie J0oruueckue AeHCTBU:

CaMOCTOSTENHHO (hOPMYJIUPOBAThH M aKTYAIM3UPOBATH POOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENIEIATH eI JESTENBHOCTH, 3371aBaTh apaMEeTPhl U KPUTEPUU UX JOCTHKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NUYCCKUX SBICHUSX;

pa3pabaThiBaTh IUIAH pPEUICHHS NPOOJEMbl ¢ YYETOM aHAIM3a MMCKOIIUXCS MaTepPUAIbHBIX W
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JACSITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LIECISM, OIICHUBATh
PpUCKH HOCJ'ICI[CTBI/Iﬁ JACATCIIBHOCTH,

KOODAWHHUPOBATh W  BBIIONHATH pab0OTy B  YCIOBHAX pPEambHOrO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aHMOCHCTBUS;

pa3BUBaTh KPEAaTHBHOE MBIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

bazoBrie HccnenoBaTebCKue JEHCTBHS:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MOHATHAMA U METOIaMU (HU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEJIOBATEIHCKON U MPOEKTHOU NEATENLHOCTH B 0OJACTH (PU3UKH,
CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY TMOWCKY METONIOB PEIIeHHs 3a7ad (pu3HIecKoro
coJleprKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHWS,

BIQIeTh BUAAMH JEATEIBHOCTH IO IMIONyYE€HUI0 HOBOTO 3HAHHSA, €ro WHTEPIIPETaInH,
MpeoOpa3oBaHUIO0 W TMPUMEHEHWIO B Pa3MYHBIX yUEOHBIX CHTYallWsSX, B TOM YHCJIE TPU CO3TaHUU
y49e0HBIX POEKTOB B 00JIACTH (PU3UKU;

BBISBIIATE TTPUYUHHO-CIICACTBEHHBIE CBA3M W aKTyalH3UpPOBaTh 3a/ady, BHIIBUTATH THIIOTE3y €€
pellleHnsl, HaXOAWTh ApPTYMEHTHI Ui JIOKA3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh IapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAM3UPOBATH TOJIYYCHHBIE B XOJI€ PEIISHHUS 3a7add Pe3yibTaThl, KPUTUYECKH OIEHWBATh HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 337]a4l B 00Pa30BaTEIbHON JESITETLHOCTH, B TOM YHCIIE
TP U3YYCHUU PU3HKH;

JIaBaTh OIEHKY HOBBIM CUTYAIlHsIM, OTICHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HAHUS 0 (PU3HKE B MIPAKTHYECKYIO 00JIACTh )KU3HEESITEFHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeii;

BBIABHUI'aTb HOBBIC NACHU, IPEAJIaraTb OPUTrMHAJIBHBIC ITOAXO/Abl U PCIICHUA,

CTaBUTH HpO6J’ICMBI 1 3a7a4, JOITYCKAOIUEC AJIbTCPHATUBHBIC PCUICHUA.

Pabora ¢ unopmarueii:

BJIaACTb HaBbIKaMHU IIOJIYUYCHUSA I/IH(i)OpMaHI/II/I (1)H31/I‘-I€CKOFO COJZCPpKaHUA U3 UCTOYHUKOB pa3HbIX
THIIOB, CaMOCTOATCIIBHO OCYIIECTBJIATEL IIOUCK, aHaJIn3, CUCTEMATU3ALINIO U HHTCPHOPETALUIO
WHQOPMAITUK PA3TUYHBIX BUAOB 1 (HOPM MPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTh MH()OPMAILIUH;

HCIIOJIb30BaThb CpPEACTBA HHq)OpMaHHOHHBIX U KOMMYHHKaAIlMOHHBIX TEXHOJIOTUHU B peUIICHUN
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX H OpraHMu3alMOHHBIX 3aga4 C CO6HIO)IGHPI€M Tpe6OBaHI/II\/‘I
SPrOHOMUKH, TEXHHKH O€30MacCHOCTH, TUTHEHBI, PECypcocOepeXeHHs, MPABOBBIX M ITHYECKUX HOPM,
HOPM MH(OPMAIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUYECKOTO COJEPXKAHMS B pPazIM4YHBIX (opMaraXx ¢ Y4ETOM Ha3zHAUCHHS
WHQOPMAITUH U 1IeIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBbHYIO (JOpMY TPE/ICTABICHHS U BU3YTU3AIHH.



KomMmyHHKaTHBHBIE YHUBEpCAJIbHBIE yueOHBIC NEHCTBUS:

OCYIIECTBIATH OOIIEHNE Ha YPOKax (PM3UKH U BO BHE-YPOUHOU JEATENbHOCTH;

pacro3HaBaTh NPEINOChIIKH KOHQINKTHBIX CUTYyalluii U CMSIT4aTh KOH(IUKTHL

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh M UCTOIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBULyaIbHOMN paboThI;

BBIOMpaTh TEMAaTUKy M METOABl COBMECTHBIX JACHCTBHH ¢ y4€TOM OOMIMX WHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMUMATH 1IEJTH COBMECTHOM €ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH AEHCTBUSA O €&
JIOCTHKEHHIO: COCTaBJIATh IUIaH JEHCTBHM, paclpeiensTb poJd ¢ Y4ETOM MHEHUH YYacTHHKOB,
00CyX1aTh pe3ylbTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKAOTO YJYacTHHKA KOMaHAbI B OOMIMH pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;

npejyaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJEH C TO3ULIUM HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh MO3UTHBHOE CTPATETHUECKOE MOBEJEHHE B PA3IUYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh HHULIUATHBHBIM.

PerynsatuBHbIe yHUBEpCAIbHBIE YU€OHBIE JCHCTBUS
Camoopranuzarusi:

CaMOCTOSITETIbHO ~ OCYLIECTBIIATh IO3HABAaTEIbHYIO JEATEIBHOCTH B 007MacTH (QU3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOSITETIBHO COCTaBJSATh IUIAH PEIICHHA pPacYETHBIX M KAa4eCTBEHHBIX 3a/1ad, IUIaH
BBITIOJIHEHUSI TPAKTHYECKON pabOThl ¢ yIETOM MMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MpEANOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh PaMKU y4eOHOI 0 IpeIMeTa Ha OCHOBE JIMYHBIX MPENIOYTECHHIH;

JeNaTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILCHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO 3PYAULUM B 00jacTh (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIBTYPHBIH yPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATIBHBIA HHTEIJIEKT:

JaBaTb OLIEHKY HOBBIM CHUTyalMsM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTH, OLCHHUBATDH
COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaJeTh HaBBIKAMH I103HABATEIILHOW pe(UIEKCMH KaK OCO3HAaHMSA COBEPIIAEMBIX IEHCTBUH U
MBICIIUTENIBHBIX MIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH;

WCIIOJIB30BaTh NPUEMBI peQIICKCHH AJISl OLEHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PEIICHHS [0 UX CHHKEHUIO;

NPUHUMATh MOTHUBBI K apI'yYMEHTHI APYTHX NIPH aHAJIM3€ PE3YNIbTAaTOB ACATEIBHOCTH;

IIPUHUMATh ce6;1, IIOHMMasi CBOHM HEAOCTATKH U JOCTOMHCTBA,

NIPUHUMATL MOTHUBEI M apI'yMEHTHI IPYTUX [IPH aHATIU3€E PE3YILTATOB AE€ITEILHOCTH,

MpHU3HABATh CBOE MPAaBO U MPABO JIPYTHX HA OMINOKH.

B nporecce H0CTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPaMMBbI TI0 (U3UKE JIJISI YPOBHS
cpeqHero oOmero oOpa3oBaHHs y OOYYAIONIMXCS COBEPUICHCTBYETCS SMOIMOHAIBHBI HHTEIUICKT,
Mpenosarauuii copMHUpPOBAHHOCTD:

CaMOCO3HAaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE, BHUJIETh
HaIpPaBJICHUS Pa3BUTHSA COOCTBEHHOM IMOIIMOHAIIbHOM c(hepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMUs, BKIIIOYAIOMIETO CAMOKOHTPONb, YMEHHE IMPHUHUMATh OTBETCTBEHHOCTH 3a
cBOE IIOBCACHUC, CHOCOGHOCTB aIalTUpOBaATHECA K SMOIMOHAJIbHBIM U3MCHCHUAM U IIPOABJIATH FI/I6KOCTB,
OBITH OTKPBITHIM HOBOMY;;



BHy’I’peHHeﬁ MOTHUBAaIH, BKHIO'{aIOHIGﬁ CTPCMJICHUC K NOCTUKCHUIO ICJIN U YCIICXY, OITUMU3M,
WHHUIOWATUBHOCTH, YMCHUC ﬂeﬁCTBOBaTB HCXOOA U3 CBOUX BOSMO)KHOCTeﬁ;

OMIIaTuu, BKJ'IIO‘IaIOHlefI CIIOCOOHOCTh ITOHUMATH SMOLNUOHAJIBHOC COCTOAHUEC APYTrUX, YUYHUTHLIBATH
€TI0 IMpH OCYHICCTBIICHUN 06HICHI/I$I, CITOCOOHOCTH K COYYBCTBHIO U COIICPCIKMBAHUIO,

COMAJIbHBIX HAaBBIKOB, BKJIHOYAIOIINUX CIIOCOOHOCTH BBICTPAMBATh OTHOUICHHUA C IPYT'UMH JIFOAbMU,
336OTI/ITI)C}1, IMPOABJIATH UHTEPEC U pa3pClIaTh KOH(I)J'II/IKTI)I.

INPEAMETHBIE PE3VIJIbTATHI

K xonmy obyuenus B 10 kiacce npegMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXaTh
c(hOpMHPOBAHHOCThH y 00YYAIOIIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOM HAY4YHOM
KapTHUHBI MHUpa, B Pa3BUTHH COBPEMEHHOH TEXHUKHM M TEXHOJOTHH, B NMPAaKTUYECKOH AESITEIbHOCTH
JIIOJICH;

YUUTHIBaTh TPaHULBl NPUMEHEHHS M3YYEHHBIX (U3WYECKHX MOJeJel: MaTephalbHas TOYKa,
WHepIHaIbHas CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO, WACANBHBIA ra3, MOACIH CTPOCHUS Ta30B,
JKUIKOCTEH M TBEPABIX TEJ, TOUCUHBII MEKTPUUCCKUI 3aps IPU PEIeHUH GU3NIEeCKUX 3a1ay;

pacmno3HaBatTh (hU3MUECKUe SBICHUS (TIPOIECCHl) U OOBSACHATh MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIADHO-KHHETHYECKOM TEOpPUH CTPOCHHSA BEUIECTBA W JIIEKTPOJUHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJHMHEHHOE IBIKEHHE, CBOOOJHOE MaJCHUE TEJ, ABWKECHUE MO OKPYXHOCTH,
UHepLMs, B3auMoaeiicTBue Ten, nuddysus, OPOYHOBCKOE IBMKEHHE, CTPOCHUE KUIKOCTEH M TBEPIBIX
TeJ, U3MEHEHHE 00BEMa Ten IMpH HarpeBaHuWH (OXJIAXKAEHHM), TEIUIOBOE DPAaBHOBECHE, HCHApEHHE,
KOHJEHCcAIus, IUIaBJICHNUE, KpUCTAUIN3alus, KAIIEHNE, BIAKHOCTh BO3/TyXa, MOBBIIIEHUE TABICHUS ra3a
IIPH €r0 HarpeBaHWH B 3aKPBITOM COCYZE, CBA3b MEXy MapamMeTpaMH COCTOSHHS raza B M30IpoLeccax,
NIEKTPU3aLUs Tell, B3aUMOACHCTBHE 3apsII0B;

OINMCHIBATh MEXAHWYECKOE IBIDKEHHE, HCIONb3ys (PU3MdYecKue BEJIWYMHBL KOOpIMHATA, IYTh,
NepeMENIeHHe, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHila, UMIYIbC Tela, KHHETHYeCKas JHEPIHud,
NOTCHIMANbHAS YHEPTHUsl, MEXaHUYecKasi padoTa, MEXaHHYECKasi MOILIHOCTh; MPU OMHMCAHUU IIPABUIBHO
TPaKTOBaTh (PU3MUYECKHHA CMBICT HCIOJIB3YEMbIX BEIMYUH, MX OOO3HAYEHHS M EIWHHLBI, HAXOAWTh
(bopMyJIBl, CBSI3BIBAIOLINE NAHHYIO (U3MUYECKYIO BEJIMUMHY C APYTUMH BEJIMUUHAMU;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJIICHHS, MCIONB3Ys (pusndeckue
BEJIMYUHBL JAaBICHHE Ta3a, TEMIEparypa, CPeAHssl KMHETHYeCKas 3HEPrus XaOTHYECKOTO JBMKEHUS
MOJIEKYJI, CPEIHEKBAAPATUYHASL CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS SHEprus, padora
raza, ko3 puIueHT none3Horo ASWCTBHUS TEIJIOBOTO JBUraTelsl; MPH ONMHMCAHUU NPAaBHIIBHO TPAKTOBATh
(GU3NUECKUl CMBICT HCHOJNB3YEMBIX BEIMYMH, MX OOO3HAYCHUS M EOUHMLBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C IPYTUMH BEIHYHHAM;

ONKCHIBAaTh W3YYEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA U DJJIEKTPUUYECKUE SIBICHUS
(mporiecchbl), WCTONB3Ysl (UINUECKUE BEIHYUHBL: DIEKTPUYECKUH 3apsja, JJIEKTPHUYECKOEe TOJIE,
HaNpPsKEHHOCTh TOJISI, MOTEHIHANl, Pa3HOCTh IOTEHIHAJIOB; MPW OIWCAHUHM MPABUIBHO TPAaKTOBATh
(GU3NYECKUIl CMBICIT HMCHONB3YEMBIX BEIMYMH, UX OO0O3HAUEHWsI W €JAMHUIIBI; yKa3blBaThb (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3NYECKYIO BEIUUHMHY C IPYTUMH BEJITMUYNHAMU;

aHATM3UPOBATh (PU3MYECKHE MTPOIECCHI U SBICHUS, UCIONb3ysl PU3MUECKHe 3aKOHBI ¥ TPUHIIUTIBL:
3akoH BceMupHoro TaroteHus, I, II u Il 3akonsl Hbl0TOHA, 3aKOH COXpaHEHHs] MEXAaHUYECKOW SHEPIHH,
3aKOH COXPAaHEHHS HUMIIYJIbCa, MPHUHLMUI CYNEPIIO3UINH CHJI, MPUHIMII PABHOMPABUSA WHEPLUHATBHBIX
CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
cpenHel KHHETHYECKOH SHEPTHUH TEIUIOBOTO ABMKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIlepaTypoi, mepBhIi
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS NEKTPUIECKOTo 3apsiia, 3akoH KymnoHa, mpu 3ToM paznudath
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE W YCIOBHS (TPaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC NPHHLMIBI OCHCTBUS MAallWH, NPHUOOPOB M TEXHHUYECKHX YCTPOMCTB;
pa3nuyath yCIOBHsI HX O€30MaCHOTO UCIIOJIB30BaHMS B IOBCETHEBHOM KHU3HU;

BBIMIOJHATh OKCHEPUMEHTHl 10 HWCCIENOBAaHUIO (U3UYECKUX SIBJICHWH H MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpEHHi, Mpu 3ToM (OpMYIHpOBaTh HpoliemMy/3amady H
TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUS, TPOBOAUTH
OTIBIT U (POPMYIHPOBATEH BHIBOIBI;

OCYIIECTBIISTh NPSMBbIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKHX BEIMYMH, TPU STOM BBIOMPAThH
ONTUMAaJIbHBI CHOCO0 WM3MEPEeHUS] M UCIOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IOTPEHIHOCTEH
U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (GU3NUECKUMH BEIMYMHAMH C HCIOJB30BAaHHEM MPSMBIX
WU3MEpPEHHH, TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, PUKCUPOBATH PE3YIbTATHI TIOIyUYECHHOH 3aBUCUMOCTH
¢u3nUecKuX BEMTUYMH B BUe TaONUI U TpaHKOB, 1eNaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIeIOBAHUS;

coOmoaarh npaBuia 0€30MacHOro TpyJda NpW NPOBEIEHHM HCCIEAOBAaHMN B paMKax y4deOHOro
9KCIEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKOW W MPOEKTHOH  JESTENbHOCTH C  HCHOJNBb30BaHHEM
MU3MEPUTENBHBIX YCTPOMCTB M 1a00paTOPHOTro 000pyI10BaHUS;

pemarh pacuyéTHbIE 3a/la4d C SBHO 33aJaHHOW (DU3NYECKON MOJIENBIO, MCIOJB3Ysl (H3MUECKUE
3aKOHBI W MPUHIMIBI, HA OCHOBE aHaJK3a YCIOBUS 3ajJa4d BHIOMpaTh (PU3NYECKYIO MOJEINb, BBIICISATDH
¢u3nyueckue BeIHMYMHBI U POPMYIIBI, HEOOXOAUMBIE sl €€ pellleHHs, TPOBOAUTH PacYEThl U OLCHUBATD
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUST (PU3NUCCKON BETUUUHEI;

pemaTte KayecTBEHHBIE 3aJauyd: BbICTpauMBaTh JIOTHYECKM HENPOTHBOPEUUBYIO ILIEMIOUKY
paccykKaeHuil ¢ onopoi Ha U3y4EeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU 1 (PU3NYECKUE SABJICHHUS;

UCIIOJIB30BaTh IPU PELICHUH y4eOHBIX 3a7ad COBpEMEHHbIE MH(POPMALMOHHBIE TEXHOJOIUU VIS
MIOWCKA, CTPYKTYPUPOBAHUS, WHTEPHPETalMH W TPEACTAaBICHUS Y4eOHOM U Hay4YHO-TIOMYJISIPHOM
UHQOpPMaLUK, IOJYYCHHOW W3 Pa3NWYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATh IOJIyYaeMyIO
WH(OPMAITHIO;

NPUBOIUTH MPUMEPHl BKIAla POCCHUICKMX U 3apyOeXHBIX Y4EHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BSICHEHHE TPOLIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWUA MO0 (PU3MKE B TOBCETHEBHOM >XKU3HHM [UIA OOecreueHHs
Oe3omacHOCTH TpH OOpallleHMH C NpUOOpaMd W TEXHUYECKUMH YCTPOMCTBAMHM, JUIS COXPaHEHUs
3]10pOBbS U COONIOICHHUS HOPM HKOJIOTMYECKOTO TTOBEICHHS B OKPYXKAIOLIEH cpeae;

paboTaTh B Tpymile C BBHIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pPOJEH, MJIaHUPOBaTh PadOTY
TPyMIIBl, PAHOHAIBHO PacHpeneNiarTs OOSM3aHHOCTH M IUIAHMPOBATH NESTEIBHOCTh B HECTaHJAPTHBIX
CUTYyalusX, aA€KBaTHO OLICHUBATDH BKJIAJ KaXKJI0T0 U3 YYACTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBAEMOi
MPOOJIEMBI.

K xoHmy oOyuenus B 11 kimacce npeagMeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh
c(hOpMHPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HAa NMPHUMEPAxX POJib U MECTO (PU3MKHU B (OPMHUPOBAHUM COBPEMEHHOM Hay4YHOH
KapTHHBl MHpa, B Pa3BUTUM COBPEMEHHOH TEXHUKM M TEXHOJOTHH, B MPAKTHYECKOW AEATEILHOCTH
Jro/1eH, LEJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MHPA;

YUUTHIBATh TPAaHUIIBI IPUMEHEHHS M3YYE€HHBIX (PU3MYECKHX MOJEJeH: TOUCUHBIH 3IeKTPUIECKUi
3apsij, Jdyd CBeTa, TOUEYHBIH HCTOYHMK CBETA, S/IEPHAs MOJENb aToMa, HYKJIOHHas MOJEIb aTOMHOIO
SIpa MY perieHn: (pu3muecknx 3a1ay;

pacrno3HaBath (uU3MYECKHe sBACHMS (IPOIECCH) W OOBSICHATH KX HAa OCHOBE 3aKOHOB
JJNIEKTPOJAMHAMUKH W KBAaHTOBOM (M3WKH: OSJEKTpHUECKas MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE JEHCTBHUS TOKAa, B3aUMOJECHCTBHE MAarHWTOB, 3JEKTPOMArHUTHAS WHAYKIIHSA,
JIECTBIE MarHWTHOTO TIOJIA Ha MPOBOJHUK C TOKOM M JBIDKYIIUICS 3apsf, 3JIE€KTPOMarHUTHBIC
KoieOaHWs ¥ BOJHBI, NPAMOJIIMHEHHOE paclpoCTpaHEHHWE CBETa, OTPaXKEHHE, NPEIOMIICHNE,
uHTepepeHus, Tudpakuus W TOJSIPH3ANUs CBETa, JUCIEPCUsi CBeTa, (OTORNEKTPUUECKU IPPEeKT
(botoaddexT), cBeTOBOEC MaBiIeHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa BOJOPOa,
€CTECTBEHHAsI U HCKYCCTBEHHAS PaliOaKTHBHOCTE;



ONKCHIBATh HW3YUYCHHBIC CBOMCTBA BEIICCTBA (DJIEKTPUYCCKHE, MAarHUTHBIC, OINTHYECKHE,
ANEKTPUYECKYIO POBOAUMOCTD PA3IUYHbIX CPENl) U DIIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), UCIIOIB3YS
¢du3nuecKue BEIMYMHBL: SJICKTPUUECKUH 3apsi], CHila TOKa, JJIEKTPUYECKOe HampsbKeHHe, SIEKTPHIECKOe
COIIPOTHBIICHHE, Pa3HOCTh TOTCHLIUANIOB, 3JIEKTPOABIKYIIAsl CHlla, padoTa TOKA, HHAYKLIUS MAarHUTHOTO
noJisi, cuna Ammepa, cuia JlopeHra, MHAIyKTUBHOCTh KaTYLIKU, SHEPTHUS JEKTPUIECKOTO0 U MarHUTHOTO
MoJield, TIepUoA W 4YacToTa KoieOaHWi B KoieOaTenbHOM KOHTYpE, 3apsil U Chila TOKa B MpoIecce
TapMOHUYECKUX 3JEKTPOMArHUTHBIX KoJieOaHui, OKYCHOE pacCTOSIHUE U ONTUYECKas CUJa JIMH3BI, IPU
ONMCAaHWW TPaBHIBHO TPAKTOBaTh (DU3NYECKUH CMBICT HCHONB3YEMBIX BEJIMYMH, WX OOO3HAYCHHS W
eAMHUIIBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME MJaHHYIO (HU3WYECKYI0 BEIWYMHY C JPYTUMH
BEIMYMHAMY;

OTNKCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, WCHOIB3YS (U3MYECKHE BEITUYHHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, EpHo.
NoJypacnana, HEPrHsl CBSI3H aTOMHBIX SiIEp, PH ONHCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX O003HAuUCHHS W CIUHMILBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE NAHHYIO
(GU3NYECKyI0 BENUYHHY C IPYTUMH BeJIMYMHAMH, BEIYUCIISTH 3HaUeHUE (DU3NYECKOI BEITMYMHEI,

aHaATM3UPOBATh (PU3MYECKHE MTPOLECCHI U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI ¥ TPUHIIUIIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATEIBLHOIO U MapajIeIbHOTO COEANMHEHHUS MTPOBOJHUKOB, 3aKOH Jxoymsa—
Jlenma, 3aKOH 3JIEKTPOMarHUTHON MHIYKIMH, 3aKOH MPSIMOJIMHEHHOIO PaclpOCTPAHEHUS CBETa, 3aKOHBI
OTPaKCHHUsI CBETA, 3aKOHBI INPEIOMIICHHS CBETa, ypaBHCHUE OUWHINTeHHa it ¢Gorodddekra, 3aK0H
COXpaHEHHUsI PHEPTHH, 3aKOH COXPAaHEHHs MMITYJIbCa, 3aKOH COXpPAaHEHMS SJIEKTPUUYECKOIo 3apsjia, 3aKOH
COXpaHEHHUsI MacCOBOr'0 YMCIa, MOCTyaaTsl bopa, 3aK0H pafinoakTUBHOTO pacnaja, MpH 3TOM pas3jindaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKoe BBIpAKEHHE W yCJOBHA (TpaHHIBI, 00JacTH)
PUMEHUMOCTH;

OIpeNeNIATh HANPABICHUE BEKTOpAa MHAYKLUMM MAarHUTHOTO IOJISi NMPOBOJHHUKA C TOKOM, CHIIBI
Awmnepa u cuibl JIopeHua;

CTPOUTH U ONUCHIBATh N300paKEHKE, CO31aBAEMOE IUIOCKUM 3€PKaJIOM, TOHKOHN JINH30H;

BBINIOJIHATh JKCHEPUMEHTHl IO HCCICNOBAHUIO (U3UYECKUX SIBJICHUH M MPOLECCOB C
UCIIOJI30BaHUEM MPAMBIX M KOCBEHHBIX H3MEPEHMH: MpH 3TOM (hopMyiaupoBaTh Hpoliemy/3amady |
TUIIOTE3Y y4eOHOro SKCIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYIOBaHMUs, TPOBOAUTH
OMBIT ¥ (POPMYITHPOBATEH BHIBOIBI;

OCYILLECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEPEHMs (U3MUYECKMX BEJIMYMH, IPU 3TOM BBIOMPAThH
ONTUMAJIBHBI CHOCO0 M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPELIHOCTEH
U3MEPEHU;

MCCIIeIOBAaTh 3aBUCHMOCTH (PM3MUYECKHX BEJIHMYMH C MCIOJIb30BAaHMEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YJbTaThl HOJIY4YEHHOH 3aBHCHUMOCTH (PH3MUYECKHX
BEJIMYMH B BHJIE TAOIUI U rpauKOB, AETaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICAOBAHMS;

cobmonars npaBuia 0€30MacHOro TpyJa IpU NPOBEIEHUH HCCIIEAOBAaHMH B paMKax y4deOHOro
IKCIEPUMEHTa, Y4EeOHO-UCCIIEOBATEIbCKOM W IPOEKTHOM JAEATENILHOCTH C  HCIIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;

pemarh pacuyéTHbIE 3aJla4d C SBHO 3aJaHHON (DU3WYECKOH MOJIENbI0, MCIONb3ysl (U3UUECKUE
3aKOHBI W MPUHIIMIBI, HA OCHOBE aHaJK3a YCIOBUS 3a/1a4d BHIOMpaTh (PU3MYECKYIO MOJEINb, BBIICISATDH
¢du3nyueckue BEIHMYNHBI U GPOPMYIIBI, HEOOXOAUMBIE JUTS €€ pellieH s, IPOBOUTh PACYETHI U OIICHUBATH
peabHOCTD MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BETHIUHBL;

pemars KayeCTBEHHBIE 3aJadd: BBICTpAaWMBATh JIOTHYECKH HENPOTHBOPEUMBYIO IIETIOYKY
paccyKaeHui ¢ onopoi Ha U3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHUE SIBIICHUS;

UCIIOJIb30BaTh TPU PENICHUH y4eOHBIX 3aj71ad COBpEMEHHBbIE MH(POPMAIUOHHBIE TEXHOJIOTHU JUIS
MOWCKa, CTPYKTYPHUPOBAHHS, WHTEPIPETAMH W TMPEACTaBICHUS Y4YeOHOM W HAYYHO-TIOMYJISPHOMN
WHQOPMAIUK, IONYYCHHOW W3 Pa3IMYHBIX WCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH IOJy4acMYFO
UHQOPMAIHIO;



OOBSICHATh TPUHIMIIBI JEHCTBUS MAalllMH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarb
yCIOBHUS X 0€30IMacHOr0 HCIIOJIb30BaHUS B TOBCEAHEBHON JKU3HM;

NPUBOJIUTH MPUMEPHI BKIIA/la POCCUIICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3MKE B IMOBCEIHEBHOH >KM3HU ISl OOecreueHHs
0e3omacHOCTH TMpH OOpallleHMH C NpuOOpaMd W TEXHUYECKUMH YCTPOWCTBAMHM, IS COXpPaHEHUS
3710pOBbs M COOJIIOICHUSI HOPM KOJIOTMUECKOT0 MOBEICHHs B OKpY Katollel cpese;

paboTaTh B TpymIe C BBIIOJNHEHHEM pa3IHYHBIX COLMAIBHBIX POJeH, MIaHHPOBaTh pabdoTy
TPYMIIBL, PAaHOHATBHO PaCIpeNeNiaTh OOSI3aHHOCTH M IUIAHHPOBAThH JNIESTEIBHOCTh B HECTaHIApPTHBIX
CUTYyalusX, aA€KBaTHO OLICHUBATDH BKJIAJ KaXXJI0TO U3 YYACTHUKOB TPYIIHI B PELICHUE pacCMaTpUBAEMOi
npoOIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 0 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 0 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 1
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KosaunuyecTBO YacoB JIeKTPOHHbIE
Kontpo MpaxkTn Hara nugposbie JlomaniHee 3aj1aHue
Tema ypoka
n/ Bcero JbHbIE YyecKHe H3y4YeHUA o0pa3oBaTe/ibHbIE
I pa6oTbl  padoTHI pecypcbl
®dusuka — Hayka o npupoje. Hayunsie MmeToabl bubmorexa HOK
K pupode. tayd 1 https://m.edsoo.ru/ff0
MO3HAHUSI OKPY>KAIOIIETO MUpPa 3262
Ponb 1 MecTo pu3uku B opMUPOBAHUN bubnunoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1 https://m.edsoo.ru/ff0
MPAKTUYECKOU JIESITEIBHOCTH JIHOIEH c33e6
Mexannueckoe aBuxeHue. OTHOCUTEIbHOCTh bubnuotexa [JOK
MEXaHH4eCKOro aBuxeHus. [lepemenienue, 1 https://m.edsoo.ru/ff0
CKOPOCTb, YCKOPEHHUE ¢3508
PaBHOMEpHOE U paBHOYCKOPEHHOE TIPSIMOJTMHEHHOE bubmotexa [JOK
p P yerop p 1 https://m.edsoo.ru/ff0
JIBVKCHUS 3620
bu6mmorexa [IOK
CrapToBas quarHocTHKa 1 1 https://m.edsoo.ru/ff0
c372e
CBoOogHoe majienue. Y CKopeHue CBOOOIHOTO bu6mmoreka [JOK
najenusi. KpuBonnHenHoe ABUKeHUE. J[BUKeHNE 1 https://m.edsoo.ru/ff0
MaTepUaAIbHON TOYKHU IO OKPYKHOCTH c39cc
bubmuoreka [JOK
JlaGopaTtopnas pabota Ne 1 mo teme " M3yuenue
PATOpEasp i " 1 1 https://m.edsoo.ru/ff0
JBUKEHHS TeTa, OPOIIIEHHOTO TOPH30HTATIBHO
c3ada
[Ipuniun otHocuTenbHOCTH [anumes. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

HNuepuumansubie cuctemsl orcuera. [IepBrolil 3aK0H
HrroTona

https://m.edsoo.ru/ff0
c3be8

Macca tena. Cuna. I[IpuHIMI cynepno3uiuu cui.

bu6mmoreka [JOK

9 Bropoii u Tperuit 3akoHsl HeroToHa s https://m.edsoo.ru/ff0
MaTepuaJbHOU TOUKH c3be8
10 JlaGopatopHas pa60Tfl Ne 2 "M3yueHne qBMKEHUS Et?fs?/iﬁf(iigrou/llffo
Opycka 1o HaKJIOHHOM TIOCKOCTH "
c3be8
3aKOH BCEMUPHOTO TAroTeHus. Cuna TSHKECTH. bubnmoreka [JOK
11 [IepBas kocmuueckasi ckopocTb. 3akoH ['yka. Bec https://m.edsoo.ru/ff0
Tela. ¢3d00
3aKoH BceMUpHOro TAroreHus. Cuia TSKecTH. bubnuoreka [IOK
12 [IepBas kocmuueckasi ckopocTb. 3akoH ['yka. Bec https://m.edsoo.ru/ff0
Tela. ¢3d00
[TocTynarenbHoe 1 BpaliareinbHOE ABUKEHNE bubnuoreka [IOK
13 abcomoTHO TBEpAOro Tema. MomeHT cuiibl. [lnedo https://m.edsoo.ru/ff0
CUJIBL. YCIIOBHSI paBHOBECHS TBEPAOIO Tea c4l1a6
Cuna tpenus. Koappuument tpenuns. Cuna bubnuorexa [JOK
14 CONPOTHUBIICHHUS ITPU ABUKCHUU TEJIA B )KUJIKOCTH https://m.edsoo.ru/ff0
WJIH Ta3e c3f76
JlaGopatopHas pabota Ne 3 "HccrnenoBanue bubnuorexa [JOK
15  3aBHCHMOCTH CHJI YIPYTOCTH, BOSHUKAIOUINX B https://m.edsoo.ru/ff0
IpYXKUHE U PE3MHOBOM 00pasiie, oT ux aedopmaruu” c3el8
Nmmynbe MaTepuaabHOM TOUKH, CUCTEMBI bubnuorexa [IOK
16 MaTepuanbHbIX TOYeK. MIMIysbe cuibl. 3aKoH https://m.edsoo.ru/ff0
COXpaHEeHMsI UMIyJbca. PeakTMBHOE IBUKEHUE c43d6
Pabora u moutHOCTh cuitbl. Kunetnueckas u bubmorexa HOK
17 https://m.edsoo.ru/ff0

MOTCHIUAJIbHBIC SHCPIUH MaTCpHaHLHOﬁ TOYKH.

c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

Teopema 00 M3MEHEHNN KHHETUYECKOW SHEPTUU

HOTGHHI/I&J’IBHHC M HCIIOTCHIUAJIBHBIC CUJIBI. CBs13b

bubmuorexa [JOK

18 paboThI HEMOTEHIIMATBLHBIX CHJI C H3MEHEHUEM https://m.edsoo.ru/ff0
MEXaHUYECKON IHEPTUU CUCTEMBI TEIL. c478c
19 3aKOH COXpaHEHHs] MEXaHMYECKON YHEPTHU
JlaboparopHuas pabota Ne 4 "MccnenoBanue cBsizu
. bu6mmoreka [JOK
paboThI CUJIBI C U3MEHEHHEM MEXaHHUYECKOM
20 https://m.edsoo.ru/ff0
SHEPruU TeJla Ha MPUMEPE PACTHKEHUS PE3HHOBOTO c461a
xryra "
KonTponbnas padora Ne 1 nmo teme «Kunematuka. bubmorexa [JOK
21 https://m.edsoo.ru/ff0
Jlnnamuka. 3aKOHBI COXPAHEHUS B MEXaHHUKE)
c4b74
AHanu3 KOHTPOJIbHOM paboThl. OCHOBHBIE bubnmoreka [JOK
22 MOJIOKEHUST MOJICKYJIIPHO-KUHETUUECKOU TEOPUH. https://m.edsoo.ru/ff0
Bpoynosckoe nemwxkenue. Huddysus c4dc2
Xapakrep JBUKEHUS U B3aUMOICHCTBUS YaCTHULL bubnuorexa [JOK
23 BelecTsa. Mozenu CTpOeHMs Ta30B, JKUJIKOCTEN U https://m.edsoo.ru/ff0
TBEPABIX TEI c4dc2
bu6mmoreka [IOK
Macca monekyn. KonnuecTBo BemiecTsa.
24 ocTosHHas ABOrAINO https://m.edsoo.ru/ff0
AP c4dc2
N bubnuoteka [JOK
TemoBoe paBHOBecue. Temneparypa u eé
25 https://m.edsoo.ru/ff0
n3Mmepenue. [llkana temneparyp Llenscus
c4dc2
Wneanphsiii raz B MKT. OcHOBHOE ypaBHEHHE Bubmaorexa LJOK
26 https://m.edsoo.ru/ff0
MKT
cafde
97 AbGcoumoTHas TeMIiepaTypa Kak Mepa cpeaHei bubnuorexa [JOK

KHHETHISCKOMN OHCPIrUur ABHUKCHUS MOJICKYII.

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

VYpasuenue Menneneesa-Kianelipona

chlle

bu6mmoreka [JOK

28 3akoH /lanbToHa. ["a30BBIC 3aKOHBI https://m.edsoo.ru/ff0
c4dc2
JlaGopaTtopHnas padora Ne 5 «McciaenoBanue
29 3aBUCUMOCTH MEXIY ITapaMeTpaMH COCTOSHUS
pa3peKEHHOTO Ta3a »
M3omporieccsl B nacaIbHOM Ta3e U uX rpaduueckoe Eubmorexa ITOK
30 p p https://m.edsoo.ru/ffQ
MIPE/ICTABIICHHE 5706
BryTpeHHss 3HEprus TEpMOAMHAMUYECKOU
N bubmuoreka [JOK
CHUCTEMEI U CIIOCO0b! €€ u3Menenus. KoanuecTBo
31 https://m.edsoo.ru/ffQ
TEIJIOTHI U paboTa. BHyTpeHHsIs sHEprus 5952
OJIHOATOMHOI'0 HAEAJILHOI'O ra3a
Bunae! Tenionepenaun. Y nesibHas TEINIOEMKOCTh bu6mmoreka [JOK
32 BerrecTsa. KonnuecTBo TermIorel. AiradaTHbI https://m.edsoo.ru/ffQ
MPOIIECC. €5c36
. bu6mmoreka [JOK
JIaOopatopHas padora Ne 6 "M3mepenue yaeinsHOH
33 patopHaz p perye A https://m.edsoo.ru/ffo
TEILIOEMKOCTH
c5c36
IlepBEIil 3aK0H TEPMOJIUHAMUKY U €r0 IIPUMEHECHUE Bubmzorexa LIOK
34 p P p https://m.edsoo.ru/ffQ
K M30MpoIeccaM c5efc
HeoOpaTtumocTs mporeccoB B mpupoje. Bropoii bubmmorexa [IOK
35 P P PHPOAE. P https://m.edsoo.ru/ff0
3aKOH TEPMOIUHAMUKHI 6230
bu6mmoreka [IOK
36 [Mpunnun nevictust u KII1/] TenioBoi MammHel https://m.edsoo.ru/ff0

c600a



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

37 Hukn Kapno u ero KII{
bu6mmoreka [JOK
38 DKOJIOTHYECKHUE TTPOOIEMBbI TEIJIOIHEPTETUKH https://m.edsoo.ru/ff0
c4dc2
. bu6mmoreka [JOK
0606 K «Morek a 3WKa.
39 0 OOIAIOTIIH YO AeKynApiaz pusn https://m.edsoo.ru/ff0
CHOBBI TEPMOJIMHAMHUKH 6938
bubmuoreka [JOK
K onpHas padora Ne 2 o Teme «Morek a
40 OHTPOILHAT paboT HOTEM AeryIpHad https://m.edsoo.ru/ff0
¢dusnka. OCHOBBI TEPMOAMHAMHKI
c6a50
. bubmuoreka [JOK
A 6otsb1. 11 Opa3oBaHHUE U
41 HETES KOHTPOULHOM PADOTH. 71apoobp https://m.edsoo.ru/ff0
KOHJIeHcanus. Vicmapenue u KurneHue.
c63b6
AOCOIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTh BO3/TyXa. bubmmoreka [JOK
42 Haceimennsiii map https://m.edsoo.ru/ff0
H3Mepenne OTHOCHTENBHOM BIQKHOCTH BO3/IyXa c64d8
bu6mmoreka [JOK
JlabopaTtopHnas pabota Ne 7 "U3mepenne
43 PatopH ﬂup ! Mep },I,H https://m.edsoo.ru/ff0
OTHOCHUTEIIEHOM BJIAYKHOCTH BO3AyXa
c6708
Teépnoe Teno. Kpucrannuueckue u amopgHbie bubnuotexa [JOK
44 Tena. AHU30TPONMS CBOMCTB KpUCTAILIOB. JKuakne https://m.edsoo.ru/ff0
Kkpuctauibl. COBpeMEHHbIE MaTepPHUAIIbI c65f0
bu6mmoreka [IOK
[InaBneHue u KpucTauM3anys. Y enbHas TerioTa
45 https://m.edsoo.ru/ff0
TUTaBJICHUS. Y paBHEHHE TETIOBOTO OanaHca
c6820
DnekTpu3arys Tei. DIeKTpuueckuit 3aps. J{pa bubmorexa [JOK
46 P ' P AR https://m.edsoo.ru/ff0
BUJIA DTIEKTPUUECKHX 3apsiIoB cBhee
47 [IpoBOgHUKY, TUATACKTPUKH U TTOTYIIPOBOTHUKH. bubmuorexa [JOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

https://m.edsoo.ru/ff0
cbbce

B3aumonerictBue 3apsaoB. 3akoH Kynona.

bubmuorexa [JOK

48 y . https://m.edsoo.ru/ff0
ToyeuHblii AIEKTPUUECKUH 3apsij
cbced
Hanpsok€anocTh nexkrpudeckoro noss. [punnun bubnmoreka [JOK
49 CYNEPHO3ULIUHU AICKTPUUECKUX TTosIeH. JInHuun https://m.edso0.ru/ff0
HaIpsKEHHOCTH c6df2
bubmuoreka [JOK
Pabora cun anekTpocTaTuuecKoro moJs.
50 https://m.edsoo.ru/ff0
[Torennuman. Pa3HoCTh NOTEHIIMATOB
c6f00
[IpoBOJHUKY U THUANEKTPUKH B bubnuoreka [IOK
ol 3JIEKTPOCTATUYECKOM IoJIe. J(ManeKTpuueckas https://m.edsoo.ru/ff0
MPOHUIIAEMOCTh c/7018
KonTponbnas padora Ne 3 o teme : bubmoreia OK
52 A ——— https://m.edsoo.ru/ff0
P c7126
AHanu3 KOHTpoJIbHOI paboTel. Konngencarop. bubnuoteka [JOK
53 DNEeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa. DHEeprus https://m.edso0.ru/ff0
3apsKEHHOI0 KOHJIEHCAaTopa €72c0
[IpuHUMN nelcTBUS U IPUMEHEHHE KOH/IEHCATOPOB,
KOIUPOBAIBHOTO anmnapara, CTpyWHOro MpuHTepa bubmorexa [JOK
54 ’ ' https://m.edsoo.ru/ff0
DJNeKTpocTaTUYeCKas 3alluTa. 3a3eMJICHUE cdc?
3JIEKTPOTPUOOPOB.
DNEKTPUYECKUN TOK, YCIIOBHUS €r0 CYLIECTBOBAHHUS. bubnnoreka [JOK
55 [ToctosiHnbI Tok. Cuna Toka. Hanpsxenue. https://m.edsoo.ru/ff0
Comnpotusnenue. 3akoH OMa Juist yyacTKa LU c4dc2
56 [TocnenoBarenbHOE , MapamieabHOE, CMEIIAHHOE

COCIMHCHHUEC ITPOBOAHUKOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

JlaGopaTtopHnas pabora Ne 8 «3yuenue

bubmuoreka [JOK

o7 https://m.edsoo.ru/ff0
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOBY»
c74f0
bubmuorexa [JOK
PaboTta 1 MOLTHOCTH AJIEKTPUUYECKOTO TOKA. 3aKOH
58 . https://m.edsoo.ru/ff0
Hxoynsa-Jlenna. 3akon Oma 1J14 MOJHOMW LIETH.
c7838
JlaGopaTtopHnas pabota Ne 9 «3mepenne DJ1C bubnmoreka [JOK
59 HMCTOYHHKA TOKA U €r0 BHYTPEHHETO https://m.edsoo.ru/ff0
COIIPOTHUBIICHUSD) c7ae0
DNEeKTPOHHAs TPOBOJUMOCTh TBEPABIX METAJLIOB.
3aBUCHUMOCTh COITPOTUBIICHUS METAJIOB OT
60 TEMIEPaTypHI.
CBepXIpOBOAUMOCTD. DIIEKTPUICCKHUI TOK B
BaKyyMe.
61 [IpomexyTounass aTTecTaius.
[omynpoBoAHUKH, UX COOCTBEHHAS U TIPUMECHAs bubnuoreka [IOK
62 npoBoIuMOcCTh. CBOMCTBa p—N-TIepexo/a. https://m.edsoo.ru/ff0
[TonynpoBOAHUKOBBIE TPUOOPHI c84ae
DNEeKTPUYECKHI TOK B pacTBOpax M pacruiaBax bubnunoreka [JOK
63 ANEKTPOIUTOB. DICKTPOIUTHICCKAS JTUCCOIHAIIHS. https://m.edsoo.ru/ff0
DIEeKTPOIHn3 c82ba
. . bubmuoreka [JOK
DJNeKTpuUeCKHid TOK B razax. CaMOCTOSTEIbHBIN U
64 . https://m.edsoo.ru/ff0
HECaMOCTOATENbHBIN pa3pan. Mosnus. [lnazma
c84ae
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX bubmuorexa [JOK
65 IIpaKTU4YecKoe mpuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0
0€30IMacHOCTH c86fc
. bubnmuotexa [JOK
66 Ob6o06maromuit ypok «1eKTpOAMHAMHUKA 1

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

Pemenne 3amad mo Teme I<<3JI€KTpOCTaTI/IKa.

c88be

bu6mmoreka [JOK
67 [TocToSIHHBIN JEKTPUISCKUN TOK. TOKHU B 1 https://m.edsoo.ru/ff0
Ppa3IMYHBIX Cpeax» c8a8a
bubmuoreka [JOK
68 [ToBTOpEeHHmE MO TeMe : "DNEKTpOIMHAMHKA" 1 https://m.edsoo.ru/ff0

c8c56

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

11 KIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue i[:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3auMoOJIelcTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota Ne 1

3 «I/I3yzeHI/Iz MaFI:IHTHOFO 10JIA 1 1 bromorexa LIOK

https://m.edsoo.ru/ff0c98fe
KaTYIIKHA C TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS Ha
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopatopHas paborta Ne 2 1 1 bubmmnorexka HOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIS Ha

5 JBHKYIIYIOCS 3apsSKEHHYIO YACTHILY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHuTHas HHAYKIus. [loTok 1

BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykiuu Papanes

BxoHOW KOHTPOJIb
JlaGopaTtopHnast pabora Ne 3

((I/ICCJ'ICI[OBaHI/IC SBJICHUA
SHCKTpOMaFHHTHOﬁ HHIYKIOUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. IIC caMOMHIyKIIUH.
DHeprusi MarHUTHOTO NOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHMTHOE 110JIE

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUTBI, 3JIEKTPOJABUTaTENb,
YCKOPUTENH JIEMEHTAPHBIX YacTHll,
VMHAYKIIMOHHAs 1e4Yb

11

O6o06maromuii ypok «MaraHutHoe
I10JIC. 3H€KTpOMaFHI/ITHa${ I/IHJIyKIII/ISI»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

12

CBo06oiHbIE MEXaHUYECKHE
KosneOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
IIpeBpaiienue s3uepruu

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

14

JlaGopatopHas pabota Ne 4
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MacChl TPy3a»

KonebarenbHblil koHTYp. CBOOOJHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaH!s B

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

U/IeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJorus Mexy MeXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMU KOJeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHre 0 3aTyXarOIIHX
KosieOaHusx. BeiHyXIeHHBIE
MexaHu4uecKkue Kojiebanus. Pesonamnc.
BI)IHY)I(Z[GHHI)IG 3HeKTpOMaFHHTHBI€
KOJIEOAHU

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemennbIit TOK. CUHYCOUIaTbHBIN
IIEPEMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIEE 3HAYEHHUE CUJIbI TOKA U
HaIPsKEHUS

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

Tpancdopmarop. [IpoussozacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpoUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,

reHeparopa NepeMEeHHOr0 TOKa, TMHUI

ANIEKTpoIepesay
DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJACTBE AJIEKTPOIHEPTUU.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
JKHU3HU

Mexannueckue BOJIHEI, YCJIOBUA

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

pactpoctpanenus. [lepuon. Ckopocth
pacIpoCTpaHEHHS U JITTHHA BOJTHBI.
[Toriepeynble ¥ IPOIOJILHBIC BOTHBI

https://m.edsoo.ru/ffOcca54

3Byk. CkopocThb 3ByKa. I poMKOCTh

bu6nmoreka [IOK

22
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIeKTPOMAarHUTHBIC BOJIHBI, UX
23 cBoOMcTBa U ckopocTs. Ikama Bubmaorexa ITOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJH
[TpuHIUTIIBI paIHOCBS3U U
24 TeneBuieHus. Pa3Burue cpencT
cBs3u. Pagnonokanus
o5 Kontponbhas padota Ne 1«Konebanus Bbu6moteka [JOK
U BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpsMonunelinoe pacopocTpaHeHne
26 CBpeTa B OJITHOPO HIZ)I?I cpe Zp bubnnorexa [JOK
Ij posL pese. https://m.edsoo.ru/ff0cd350
ToueuHbI HICTOYHHK cBeTa. JIyd cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cBera. [TocTpoenne n3o0paxxeHuii B bubnmorexa [JOK
' p p https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKajie
[Tpenomnenue cera. [lomHoe
28 BHYTpEeHHee oTpaxeHue. IIpenenbHblil bubmmnoreka [HOK
YTOJ1 IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
JlaGoparopHasg padora Ne 5
29 «I/I3MIZ CHII)/IC H(§<a3aTeJ1;1 bubmmorera TIOK
p https://m.edsoo.ru/ffOcd67a
MPETOMIICHUS CTEKIIa»
30 JIunzsl. [locTpoenne n3obpaxkeHuii B bubnuotexa [JOK

nuH3e. Popmysia TOHKOU JIMH3HI.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIUH3bI

JlaGopaTtopnas padota Ne 6

31 «HccnenoBanue cBOMCTB
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CloXHBINA COCTaB
Oenoro cBera. L[Bet. JJaboparopHas
32
pabora Ne 7 «Habmonenue
JTUCTIEPCUH, HHTEPPEPEHIINN CBETA
33 Wnrepdepennus creta. dudpaxius bubmmoreka [JOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
[TonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmoteka [JOK
34
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOpPHI U YCTPOICTBA U
YCIIOBUS MX O€30MaCHOTO IPUMEHEHUS
['panuIbl TPUMEHUMOCTH
36 KJIacCUYeCKON MexaHuku. [Toctynarel bubnmnoreka [HOK
CIIeLIMaJIbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHTEITHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqneHne BpeMEHH U COKpaIleHUEe bubnmorexa [IOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus ¥ UMIYIIbC PEIIITUBHCTCKOM
38 yactunbl. CBA3b MAcChl ¢ DHEPTrUE 1 bubmorexa HOK
' p https://m.edsoo.ru/ffOcfc68
UMITYyIBCOM. DHEPTHUS MTOKOS
KonTponbnas padora Ne 2 «Onrtuka.
39 OCHOBBI CHEIUAIBHON TEOPUU bubnnorexa [JOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITEHOCTH
40 ®oronsl. Popmyna [Inanka. Sneprus bubmuoteka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

¥ UMITYJIBC (pOTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/IC 1 UCCJIICOOBAHUC

bub6nmmoreka [IOK
4l orospexra. Ompirst A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddekTa. YpaBHEeHHE
42 BﬁHmTe(I‘/'IbHa J'(Ili){(b(bOTOB(i)(Il))eKTa bubmorexa LOK
A ' https://m.edso0.ru/ff0d015e
«Kpacnas rpanuma» ¢porodaddexra
Jasnenne ceera. Onbrtel I1. H.
43 JleGeneBa. XuMuueckoe AcHCTBUC bubmorexa OK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoucTBa U
MPAKTUIECKOE TIPUMCHEHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHast baTapesi, CBETOIUO/
45 KonTponbnas padora Ne 3 1o teme bubnuoreka [IOK
«DJIeMEHTBI KBAHTOBOU (PUBUKU» https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcona. OnbITHI
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
PPOPA P t https://m.edsoo.ru/ff0d091a
ILnanerapHast Mogenp aToMa
bu6nmnorexa LIOK
47 IT b
OCTYIATR bOpa https://m.edsoo.ru/ff0dOafa
N3nydenne u noriomiecHue GoTOHOB
48 I I/I}ll'lqe exoie aLTOlelJl co H(()I;"O OBHS bubmorexa [JOK
p pexo . a P https://m.edsoo.ru/ffOd0Oafa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
BonHoBble cBolcTBa YacTull. BoaHbI
49 ne bpoiins. KopnyckynsapHo-BoIHOBOM bu6muoreka [JOK

AyaJIn3M. CnoHTaHHOE U
BBIHYKJICHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

Pesepdopaa no onpeneneHuio cocraa

PaarOaAKTUBHOI'O U3TYUCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnan. I'aMmma-nu3ny4yenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

3Hepr1/m CBS3H HYKJIOHOB B spC.

SInepHsle peakuuu. SnepHBII peakTop.

[IpoGiiemMsl, nepcneKTUBHI,
IKOJIOTUYECKHE ACTIEKTHI SePHON
HEPTEeTUKU

bubnuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulibl. OTKpBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpALIMU JIEMEHTAPHBIX YACTHI.
Kpymslii cton «®yHaaMeHTaIbHbIE
B3anMOJIEHCTBHS. EqnHCTBO
buznYecKoil KapTHHBI MUPa»

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bupg 3sé3anoro neba. Co3sesaus,
HpKI/Ie 3Bé3)11)1, IJIAaHETBI, UX BUAUMOC
nemkenne. ConHeyHas cCHCTeEMa

Comure. CotHeYHAsT aKTUBHOCTb.
Ucrounnk sHeprun ComHIA U 3BE3]1

3BE371bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI ITIaBHON



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nocJeoBareibHOCTH. BHyTpeHHee
cTpoenue 38&311. CoBpeMeHHbIE
MPEJCTABICHUS O MPOUCXOKICHUU U
sBostonnu ColnHia u 3BE311

58

Mieunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue u aBmxenne ConHua B
lNanaktuxe. ["anaktuku. YEpHbIE ABIPHI
B fAJIpax rajJakTUK
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Bcenennas. Paz0eranue rajiakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznydeHue.
MertaranakTuka
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Hepemennsie mpo0ieMbl aCTPOHOMUU

HpOMC)KYTO‘lHaH aTTcCTalusi
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O6o6maromuii ypok. Pons pusuxu n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAILHON U
ATUYECKOH cdepax AesITeTbHOCTH
yesoBeKa
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O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA
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Ob6o6maromuit ypok. Poib
buznueckoit Teopun B GOpMUPOBAHUU
MIPEACTABICHHUH O (PU3UIECKOM
KapTHHE MUpa

Ob6o6maromuit ypok. Mecto
¢du3nvecKoil KapTHHBI MUpa B 00IIEM




Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX MPEJCTAaBICHUN O IPUPOJIE

PesepBHBI ypok. MarHuTHOE 110J1€.

66 1
DNEeKTPOMarHUTHAS WHIYKIIHS
Pe3epBHblii ypok. Ontrka. OCHOBBI

67 CIIeIUAJILHON TEOpUHr 1
OTHOCUTEIILHOCTH
Pe3epnniit ypok. KBanToBas dusuka.

68 9neleeHTH}§::T OHOMHMH U ’ 1 bubsmorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusmka, 10 xkmacc/ Mskummes I'.5., Byxosnes b.b., Corckuiit H.H. mox penakmuueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBemienmey
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit

[TapdentbeBoit H.A., AkiimonepHoe o0miectBo «M3aatenberBo «IIpocBenienmey

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

METOINYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Ouszuka 10 knace - A.E.Mapon, E.A. Mapon nuaakTHueckue MaTepuasbl K yaeOHUKY
Msikumes I'.41., byxosues b.b., Cotrckuiit H.H
®wusuka 11 kiacc - MeToguueckoe nocodue K yaeOHUKyY

Msxues I'.JI., byxosues b.b., Yapyrua B.M

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

10-11 KIJIACC

1. BugeoomnsiTsl Ha ypokax. — Pexxum noctymna: http:/fizika-class.narod.ru

2. Enunas xomutekuus 1udpoBbIX 00pa30BaTeNbHBIX pecypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

3. HTepecHbIe MaTepHraibl K ypokaM (U3UKH 10 TEMaM; TECTBI TI0 TEMaM;
HarJIsIHbIe TOCOOMs K ypokam. — Peskum moctyna: http://class-fizika.narod.ru
4. Iludpossie 06pazoBaTeNbHBIE PECYPCHI. — PexuM goctyna:
http://www.openclass.ru

5. DnexkTpoHHbIE YUeOHHUKH 10 (pusuke. — Pexum goctyna:
http://www.fizika.ru

6.lucranumnonnas mkoia Ne368 http://moodle.dist-368.ru/ OTKpbITHIN Ki1acc.
CereBoe oOpazoBaTenbHOE cooOmiecTBo. http://www.openclass.ru/node/109715
7. Enunas kosutekuusi u@poBbIX 00pa30BaTEIbHBIX PECYPCOB.



http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN EHTP UH()OPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTsOps» MaTepuaibl O QUBKKE.
http://archive.lseptember.ru/fiz

11. Aaumanuu pusnyeckux oo6bekToB. http://physics.nad.ru/

12. XKusas ¢usuka: odyqaromias mporpamma. http://www.intedu.ru/soft/fiz.html
13. ®uswmka.ru. http://www.fizika.ru






