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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHEro oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeacTtaBieHHbBIXx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHS W KOHLEIIMU MPENOJaBaHUsl Y4eOHOTO
npeamera «®usuka» B oOpaszoBaTenbHBIX — opraHmzammsx — Poccuiickoit  Deneparum,
peanu3yomux OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Copnepxanue nporpaMMbl MO (U3MKE HaNpaBlIeHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyvaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM U METaIlpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBIBAET HEOOXOJUMOCTb pealu3alii MEXIpPeAMETHBIX
cBsi3el (PU3UKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHMS Kypca (GU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIC, INpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3uKe BKIFOYACT:

® [UIAHUPYEMBbIE PE3yIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3YNIbTAThI M0 TO1aM 00YUYEeHHUS;

e coaepxaHue yueOHoro npeamera «Pu3ukay 1o rogam o0ydeHHUs..

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KalolleM MHpeE.
[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMMA MJii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTUBHOE
OpUMeHeHHe (U3MUYECKUX 3HAHMW ONpeAessieT XapakTep M Pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3NKu BHOCUT OCHOBHOM BKJaJl B
(dopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUH
OPUMEHATHh HAYYHBIH METOJ IO3HAHUS MPH BBHITIOJTHEHUH MU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBY Kypca Ghu3UKH A1 YPOBHS CpeHEro 001ero o0pa3oBaHus MOJIOXKEH Pl UIICH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUY € HEW KypC SIBJISIETCS JIOTUYECKHU 3aBEPIUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuall Kypca (PU3UKH 0ObEAUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MCloJib30BaHUE T'yMaHUTApHOTO
noreHuana GU3NYECKON HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nuku npenmnoiaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTNYECKUX MPUIIOKEHUI U3yYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEpIKaHUS,
NOCBALIEHHBIX 3KOJOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyX IeHHUs po0JIeM palroHaIbHOTO IPHUPOOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu (HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usmueckoii Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucTteMHO-IIeSITeNbHOCTHBIN NOAX0/] B Kypce (DU3MKN pean3yeTcs Mpexk/e BCero 3a CUET
OpraHM3alUy 3KCIEPUMEHTAIBHON IesATeIbHOCTH o0ydatomuxcs. Jins 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke oObEIWHEHBI B OOLIMI CIUCOK
YYCHHYECKUX MPaKTHYECKUX paboT. BriieneHune B yka3aHHOM IepedHe JabopaTOpHBIX pador,
IPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OO0pa3oBaTEIHLHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAaHMS U OcHaleHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIIEIOBAaHUS 3aBHCHUMOCTEH (M3NYECKHX BEIWYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpeITI0KEHHBIX TUIIOTES.

Bonbuioe BHUMaHUE yIenseTcsl peleHHI0 pacu€éTHBIX U KayecTBEHHBIX 3a1adu. [Ipu sTom
JUIS pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJETbIO,
MO3BOJIAIOIINE TIPUMEHSTh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena
Kypca, TaK ¥ UHTETPUPYs 3HAHUS M3 Pa3HBIX pa3aesoB. s KaueCTBEHHBIX 3a/ad IPUOPHTETOM
SBIISIIOTCS 3aJaHusl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHHUM U IPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallud HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro Tmporecca 0a30BbI ypOBEHb Kypca ()M3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJHDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEJMETOB €CTECTBEHHO-HAYYHOro KA. B xabuHere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJabopaTopHOE 000PYIOBAHKE /TSI BBIMOJHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YUEHHYECKUX NPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C IPUHIMIIOM
MHHHUMAJIBHOM JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAaHOBKY MEPEUUCICHHBIX B MPOTpaMMe 110
¢u3uKe KIIOYEBBIX JEMOHCTPALMWN MAJs MCCIEJOBAHUS W3y4aeMbIX SIBICHUHA W IIPOLIECCOB,
AMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHH.

JlaGopaTopHoe 00opymoOBaHHE ISl YYCHHUYECKUX MPAKTUUECKHX paboT (opmupyercs B
BU/IE TEMAaTHYECKHX KOMIUICKTOB M OOECIeunBaeTcsi B pacuére OJHOTO KOMIUICKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOpHOTO OOOpYIOBaHMUSA JIOJKHBI OBITH
IIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BUJIE IN(POBBIX JTa00PaTOPHIA.

OCHOBHBIMU TIEISIMU U3yUYeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

e (QopMupoBaHHE HHTEpPECa W CTPEMJICHHS OOYdYalOIMXCsi K HAyYHOMY H3y4YCHHUIO

HPUPOJIBI, Pa3BUTHE X WHTEIUICKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE NPEACTaBICHHH O HAaydYHOM METOAE IMO3HaHUS H  (opmMHupoBaHHE
MCCIIEIOBATEIbCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBJICHUSM;



dbopMUpOBaHUE HAYYHOTO MUPOBO33PCHUS KaK Pe3yIbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMHpoBaHUE YMEHHI OOBSICHSITH SBJICHHS C UCIIOJIb30BaHNEM (DU3MUECKIX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHEpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JlocTrxkeHne 3TUX Teneld 00ecreurBaeTCsl pelieHUueM CIEAYIOMUX 3a1ad B IpoIecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0Iero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBbl 3HaHUN 00 OOImMX (U3UUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISAPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(DU3UKH,

dbopMupoBaHHEe YMEHUN TMPUMEHATH TEOPETUYECKUE 3HaHUS [UIsl OOBSCHEHUs
busznyecKkux SBICHUA B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIICHUl B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIOCOOOB peHIeHMs] pa3MuYHbIX 3a7ad C SBHO 33JaHHON (PU3NYECKO
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHUMaHHE (PU3MYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPELY;

OBJI/ICHUE METOJAaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3/IaHUE YCJIOBHUH JJISI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JESITEIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypoBEeHb) Ha ypOBHE CpEIHEro odumiero odpa3oBaHuUs
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hexemno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipennaraemselii B mporpamme 1o (pu3uke nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JelaeT BbIOOp MpoBeAeHUs 1a00paTOpHBIX paboT u
OTIBITOB C YUETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT' O MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUsA OKpyXkarowero mupa. Pomib
OKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenvupoBanue GU3HMYECKUX SIBICHUN | TporieccoB. Haydunsie runore3sl. Ouznveckue
3aKOHBI U TEOpUU. |'paHUIIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IprHIIMIT COOTBETCTBUS.
Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Llemoncmpayuu
AHazorosble 1 IU(PPOBBIE U3MEPUTENIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
otcuéta. Tpaekropus.

[Tepememnienue, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMU HAa OCU CHUCTeMbl KoopAauHaT. ClloKEeHUE MepeMenieHu u
CJI0’KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHUE. [ 'paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U MepEMEIICHUSI MaTEPUAIbHOU TOUKU OT BPEMEHH.

CBoOonHOe majieHne. Y CKOpeHne CBOOOIHOTO TaCHHUS.

KpuBonuneliHoe nBwxeHue. J[BHokeHME MATEpUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHWHas CKopocTh. l[lepwom u
yacTtoTa oOpamieHus. [[eHTpocTpeMUTENEHOE YCKOPEHHE.

TexHudyeckue yCTpoOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJIOMETpP, IBUKEHUE
CHaps/0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETA, MIUTFOCTPALNS KHHEMATHUYECKUX XapaKTePUCTUK JIBHXKCHHUSI.

[IpeoOpazoBanue IBUKECHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOTo MO/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus cBOOOIHOTO MaeHHUS.

Hamnpagsnenue ckopocTy npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHHMS — MEXAY — OYTSIMH,  NPOHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM IMPHU PABHOYCKOPEHHOM JIBJKEHHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenune qBUKEHUS apUKa B BI3KOW HKUJKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anuies. [lepssiii 3akoH HproTona. MHEpruanbHbie CHCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buapl Tpenust (1okosi, cKoibxeHus, kadenus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJBXKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuiaa cCOmpoTUBIICHUS
NP ABUKEHUH TeJla B dKUJKOCTHU WM Tase.

[ToctynarensHoe 1 BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpauieHus. Ilnedo cuibl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIMIHUKYA, IBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTB CHIIBI YIIPYTOCTH OT JAedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TAJCHUH.

CpaBHEHHE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUMX B NPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue yciioBUl paBHOBECHS TBEPIOTO TeEla, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

HNmnynsc MaTepralibHOM TOYKHU (T€a), CUCTEMbl MaTepualbHBIX TOUEK. MIMITynbC CHIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEPIHH.

[HorennmaneHas sueprus. [lorennuansHas sHeprust ynpyro 1e(opMHPOBAHHOM MIPYKHUHBI.
[MoTennmansHas 3HEPrHst TeIa BOIM3U OBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMAIBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol



N3ydyeHre aOCOMIOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIBI C W3MEHCHHMEM MEXaHWYECKOW JHEPIHH Tella Ha
pUMepe PacTSHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwkenue. Quddys3msa. Xapaktep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJiend CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEllECTBA Ha OCHOBE 3TUX Mozeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BeliecTsa.
[TocrosiHHast ABorazpo.

TemnmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UeaTbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBMKEeHHMs dactul ra3a. [llkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MennaeneeBa—Kianeiipona. 3akon [lanproHa. M3omponeccsl B UACaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
u30x0pa, n3obapa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITh, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbrTel 10 AU GY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOEHCTBUS.

Mogenb, WITIOCTpUPYIOLIAsk IPUPOJTY 1aBJICHUS ra3a Ha CTEHKHU COCY/a.

OnBITHL, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

OnpeneneHnne Macchl BO3JyXa B KIIACCHOW KOMHATE€ Ha OCHOBE HU3MEpeHHH 00BhEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATyphbl BO3/lyXa B HEil.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmoauHamMuueckas cucrteMa. BHYTpEeHHsS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
criocoObl e€ u3mMenenus. KonuuecTBo TemnoTel U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJEANbHOrO0 ra3a. Bupl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEMJI0EMKOCTD BelecTBa. Koau4ecTBO TEIOTHI P TEIIoNepeaaye.

[lonarue 06 anmabatHOoM mpouecce. I[lepBbiii 3akoH TepMmoauHamuku. IlpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoObpaTuMOCTh IPOIIECCOB B MMPUPO/IC.

Tennossie MamuHbl. [I[puHIMANBL AEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TEIUIOBbIX MamuHax. KoadduimeHT none3Horo neicTBus teraoBod mamuHbl. [ukn KapHo u
ero Ko3((UIMEHT MOJE3HOT0 ASHCTBHSL. DKOJIOTHYECKHE IPOOIeMbI TEIIOHEPT eTHKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHIUIIUOHED.



Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPrHM Tela IMPH COBEPUICHUHM pabOoThI: BBUIET NMPOOKU U3
OYTBUIKH TOJI JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTpEHHEH dHEprun (TeMIieparypsl) Tejaa Ipy Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl

[TapooOpazoBanne u koHjeHcanus. Mcmapenne U kureHue. AOcCOmOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HaceleHHslil map. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBHCHUMOCTb TEMIIEPATYPhl KUIICHHS OT aBJICHMSL.

Tsépnoe Teno. Kpucrannnueckue u aMmop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramiel. CoBpeMeHHble Marepuanbl. IlnaBneHue m kpucramimzauus. YIenbHas
TerioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUTOBOTO OalaHca.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOJIY4YEHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIE
HaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM J1aBICHUH.

Crioco0Ob! U3MEpEHMsI BIaKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMOHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tel. ONeKTpUYecKuil 3apsan. JlBa Bua 3IIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOJTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOTro 3apsa.

B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuyHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro nossd. [lpuHuun cynepno3uuuun
ANIEKTPUYECKUX MOJIeH. JINHUK HAaNPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpOoBOTHUKY M AUDJIEKTPUKH B JIEKTPOCTATUYECKOM TTouie. JluanekTpruieckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. Konpencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEPrus
3apsKEHHOT0 KOHJIEHCATOpa.

TexHu4eckne ycTpoMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ IPUHIUIT ICUCTBUA SJIEKTPOMETpA.

B3auMopeiicTBrue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHYECKOM IOJIE.

DNeKTpocTaTUYECKas 3alluTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOWAAW IUIACTHH,
pacCTOsTHUSA MEXKY HUMH U IU3JIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3apsyKeHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUUECKUI TOK. Y CIOBUS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTPUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHoOE, NapajiebHOE, CMEIIAHHOE COEIMHEHHE MPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DIEKTPOABUKYILAs CUJIA U BHYTPEHHEE COIPOTHUBIICHHE MCTOYHHUKA TOKA. 3akOH Oma 11
NOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTkoe 3aMbIKaHueE.

DNEKTPOHHAs IPOBOAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBeHHass W MPUMECHAs TMPOBOJUMOCTH TOJTYIPOBOIHHKOB.
CgoiicTBa p—n-nepexoaa. [lomynpoBoJHUKOBBIE TPHOOPHIL.

DJIEKTPUYECKUH TOK B PACTBOpaX M pacIjiaBax »3JIEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIUccolManus. IIEKTPOIU3.

DneKTpuuecKkuil ToK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[Lmazma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTpOHArpeBareibHble MPUOOPHI, 3IIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIH U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuilbl TOKa U HapsHKEHMS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMenaHHoe coeTMHEHUE IPOBOJHUKOB.

[Ipsamoe m3MepeHHe 3IEKTPOIBHKYIIEH cuiibl. KOpoTKkoe 3aMbIKaHHE TajlbBAaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBUCUMOCTD COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISE TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IeKTpOABMXKYLIEH CHJIBI  MCTOYHHMKA TOKA H  €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexTpoiusa.

MexnpeaMeTHbIe CBA3H

Wzyuenue kypca ¢usuku 0azoBoro ypoBHsS B 10 Kimacce ocCymIecTBISETCS C y4&€TOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpadvu U TEXHOJIOTHH.

Mescnpeomemnuvie nouwsamus, CBA3aHHBIE C HM3YYCHHEM METOAOB HAyYHOTO ITO3HAHMSL:
SIBIICHWE, HAy4yHbI (akT, TUmore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHUH, JMHEWHas QyHKIUA, TMapadora,
runepooia, ux rpaguKH U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBAa TBEPIBIX TeJ, KUIAKOCTEW W Ta30B, 3JIEKTPUUYECKUE
CBOWCTBA METAJIJIOB, JICKTPOJIUTHYECKAS IUCCOLUAIIHS, TaJIbBAaHHKA.

I'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE NBMKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET M JIpyrue), JBUTATENIb BHYTPEHHEIO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOIYYEHUSI COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAaHOMATepHaJlioB, M  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOpPOB, KCEPOKC, CTPYWHBIM MpPUHTEp, dSJIEKTpOHArpeBaTeslbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

ITocTossHAbIe MarHuThl. B3amMojeiicTBHE IIOCTOSHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHON MHAYKIUU. [[pUHIUIT CyNepno3uluk MarHUTHBIX MOJeH. JIMHUM MarHUTHOM
MHAyKIuY. KapTuHa TMHUA MarHUTHOM MHIYKLIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie mTpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIMKA MarHUTHOTO TOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenta.

SIlBieHne HIEKTPOMArHUTHOM WHAYKUIMUHM. [lOTOK BekTOpa MarHUTHOW MHAYKIUH.
DIIEKTPOABMKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Dapajes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYIIAs CUJa WHIAYKIUU B TMPOBOJHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJIHOPOIHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenua.

NHayKTUBHOCTB. SIBIICHUE CAMOMHIAYKIIMU. DJIEKTPOABMKYIIAsI CHJIa CAMOUHYKIIUH.



DHEprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJeE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUII, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHIYKIMY MarHATHOTO TIOJISL.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIIWH.

[TpaBuio Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
IMOTOKA.

SIBrieHME CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHnrne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBiIeHUS 3IEKTPOMarHUTHON MHTYKIIUH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

Konebarenbnast cucrtema. CBOOOgHBIE MeXaHWYECKHWe KoyeOaHusa. [apMoHHMUYeckue
koneOanus. Ilepuwon, wacrora, ammmryga W ¢asza koiebanwit. [Ipy>KWMHHBIA MasSTHUK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IPU TAPMOHUYECKUX KOJICOaHUSX.

KoneGarenpupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUSl MEXIy MEXaHWUYECKUMH M 3JIEKTPOMArHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIBHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KoseOaHusx. BelHyX/IeHHbIE MEXaHUYEeCKHE KOoJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

ITepemennbiii Tok. CUMHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYIHOE U IEHCTBYIOLIEE 3HAUEHNUE CUIIbI TOKA U HAIPSYKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SICKTPUUECKON SHEPIHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCHosib30BaHusA
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN UM MaTeMaTHYEeCKUH
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mocneaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHIAYKTUBHOCTH U
KOH/JIEHCATOopA.

Mogenb TUHUU 3JEKTPOINEepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MTEPHOJa MaIbIX KoJleOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEeHHOro TOKa B LENUM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBIE 60TIHbL

MexaHudeckne BOJHBI, YCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mpomosbHbIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3Jy4€HUs SJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IpeJloMJIeHHue, mnoyspu3anys, audpaxmus, uHTepdepeHnus. CKOpocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUNBI paIuOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMArHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, pPajHuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE MOMEPEUHbIX U MPOAOIbHBIX BOJIH.

Kone6uomeecs Teno Kak HCTOYHHK 3BYKA.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUYIECKUX BOJH.

Hab6nronenue natepdepeHImu u UG pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipu3anus, Judpakius, THTepdepeHIIns.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3arenb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTPaKEHUS.

Hucnepcus ceera. CloxHbIH cocTaB 6eoro cBera. LBer.



ColOuparonue W paccewBaroIIMe JIUH3BI. ToHKas nuH3a. DOKyCHOE paccTosHHUE |
ONTUYECKasl CHJIa TOHKOW JMH3BL. [locTpoeHne nu300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOW JIUH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHHH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHUYECKHME YCTPOWCTBA U MPaKTUYECKOE MPUMEHEHHE: OYKH, Jiyma, Qoroarmmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PaKIHMOHHAS
peméETKA, TOISPOU/I.

Llemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpakeHHEe W MpesomiieHue cBeta. OnrTuyeckue
PUOOPHI.

[TonHoe BHYTpeHHEee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.

Hab6nronenue audpakuuu cBera.

Habmronenue aucnepcuu cBera.

[losnydyeHue cnekTpa ¢ HOMOLIbIO IPU3MBI.

[TomydeHue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.

Habmonenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienIHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH
I'panuipl NPUMEHUMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl crienuanbHON TEOpHUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJSA CKOPOCTH CBE€Ta B BAaKyyMmMe, IPHHLHI
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILIEHUE ITTUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHILIBI.
CB43b MaCChI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmul K6AHM OGO ONMUKU
®dotonbl. ®opmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
dboToHa.
OtkpeiTie u uccinegoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmTeitna aus porospdexra. «Kpacnas rpanunay porodddexra.
JaBnerue cBera. OnbiTel [1. H. JIeOGenena.
XUMHYECKOE IEUCTBUE CBETA.



TexHuueckue YCTpONCTBA M MpPaKTHUYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (HOTONATUUK,
CoNTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroguo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uactui. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXoJe aroma ¢
OJIHOTO YypOBHS »Hepruu Ha npyrod. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruuM aroma
BOZOpOJA.
BosHoBbIe cBoiicTBa yacTull. Bonuel ge bpoitnsa. KopnyckynsspHO-BOIHOBOW Tyaau3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJINU3
(cieKTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTEP.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIIEPUMEHTHI, JOKa3bIBAIOIIINE CJIOXHOCTh CTPOEHHs  djpa. OTtkpebiTHE
panuoaktuBHOCTH. OnbITHI Pe3epdopaa 1o onpeneneHnio coctaBa paJluoakKTUBHOTO U3ITy4EHUSI.
CaoticTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas mopmens siapa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio siapa. M30Tonsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMma-uznyueHue. 3akoH
pPaauoaKTUBHOTO pacraja.
DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. J{edekT maccer sapa.
Snepublie peakuuu. JleneHue u CUHTES Aep.
Snepubiii peaxktop. Tepmosnepubiii cuHTe3. I[IpobmemMbl M TNEPCIEKTUBBI  SACPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI AEPHON SHEPTrEeTUKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIIOIEHUS U pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoelcTBus. EquacTBO hrsnueckoit KapTUHBI MUpA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

Cu€T4rK HOHU3HUPYIOIINUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHUH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, NX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Connne. ConHeuHas akTUBHOCTh. Mcrounmk sHeprun ConHIAa M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpaMma «CHEKTpajbHBIH KJlacC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM MOCHEA0BAaTeIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoLMH COJIHIA U 3BE3T. DTallbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennMkToBOE H3TydeHUE.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M C UCIOJIB30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHHIMA
JUTSL OTIPEJICIICHUS] TIOJIOKEHUSI HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noaymapus u sipkue 3BE3/IbI.

Hab6mronenus B Teneckon JIynsl, mraner, Maeunoro [lyru.

O0o0mariee NOBTOPeHUE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOHW, COLMATBHOU U
ITHYECKON cdepax [esATEIbHOCTH 4YeNOBeKa, POJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON HAay4YHOM KapTWHE MHUpa, pPOJb (uU3NUeCKo Teopun B (HOPMHPOBAHUU
MIPEACTABICHUH 0 PU3NUECKON KapTUHE MHUPA, MeCTO (PU3UIECKON KapTUHBI MUPA B OOIIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPEICTABICHUM O TPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kimacce oCymecTBIseTcs ¢ y4ETOM
COJIEp’KaTENIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcaMH MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Medwxcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHUEM METOJIOB HAYyYHOI'O MO3HAHUS:
SBJICHHE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
3KCHEPUMEHT, MOJAEINPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
pU3HAKU I0100MS TPEYTOJIbHUKOB, OIPEEICHNE TUIOIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: >meKTpudecKue SBICHUS B KUBOW MPHUPOJAE, KOJeOATeNbHBIC IBIKECHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAEC, ACUCTBUE paJvalliid HA >KUBBIC
OpTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX TeT,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (poTochEMKa 3eMHOI
MOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSICEHUM.



Texnonozcus: NTUHUM DIIEKTPOIIEpPENady, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajxap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapesl.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpeamera «®du3nka» Ha YpPOBHE CpEIHEr0 OOIIEro 0Opa3oBaHUS
(6a30BBII  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3MKa» IJOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHMEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  OOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OIbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUETOBEYECKUX T'YMAHHCTUUYECKUX U JIEMOKPATHYECKHX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuiy;

YMEHHE B3aUMOJCHCTBOBATh C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHHM C UX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH)KEHMSIM POCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIIGHMBATh CHTYAllMI0O M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOrO OYAylIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nueckoil Hayke;

5) TpyaoBOro BocnuTaHMS:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHATbHOW JEeSTeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu U pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSIKEHUH BCEU KU3HU,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYphl, OCO3HaHHME TJ00AJBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBUI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBbHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B IMpOLIECCe U3YUEHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACSITENbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENILHO (POPMYIMPOBATh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeAeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

paspabarbIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCIIEICTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHITUSIMH W MeToAamu (pu3udecKkon
HAYyKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEAOBATEIbCKON U MPOEKTHON AEATEeIbHOCTH B 001acTu
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB pPeIlIeHus 3aaa4
(GU3HYECKOTO COAepKAHUS, TPUMEHEHHUIO PAa3IMIHBIX METOJ0B MTO3HAHMUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYYSHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHHI0 M MPUMEHEHUIO B Pa3jMYHbIX Y4YEOHBIX CHUTyallMsiX, B TOM 4YHUCIE MpU
CO3JIJaHWHU YU4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJM3MpPOBaTh 3a7ady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHl MJsl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OIICHUBATbH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynIHpOBaTH COOCTBEHHBIC 3a7aud B 00pa30BATENBHOW JEATEIHHOCTH, B
TOM YHUCJIE IPU U3yYECHUH (PU3UKH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEAEATEILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXOAbl U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTepPHATUBHBIEC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(OpMaruu (GU3NYECKOTO COACPKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alHI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (OPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OPMAIIHY;

UCIIOJIb30BaTh CPEACTBa HMH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€30MTaCHOCTH, TUTHEHBI, PeCypcoCOepeKeHHS, TPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pa3NUYHBIX (opMmaTax ¢ y4ETom
Ha3HAueHUs MHPOpPMALMU W LEJNEBOM ayIuTOpUH, BBIOMpaAs ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS U BU3YATH3ALUH.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOM NESATEIHLHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOHMINKTHL,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON M UHIUBUIYaTbHONU PaOOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKOr0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH W KOOPAWHHUPOBATH
JIEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEITh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA U KaXAOr0 YYaCTHHKA KOMaHJbl B OOIIMI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyaraTb HOBBIE NPOEKTHI, OLIEHWBATH UAEH C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JIacCTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUJIAH PEIICHHs] PAacUETHBIX M KA4eCTBEHHBIX 3ajJiay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUI;
JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM;
pacIUpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;,
JienaTh OCO3HAHHBIM BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAMLMU B o0NacTH  (pU3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHD.
CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJICKT:



JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B JESATEIbHOCTH, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUI
Y MBICJIUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIeKCUU TS OLIEHKH CUTYalllud, BbIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATDH PELICHUS M0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI PYTUX TIPU aHAIHU3E PE3YNIbTATOB ACATEIbHOCTH;

NPUHUMATD ce0sl, TOHNUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IPU3HABATh CBOE MPaBO U MPABO JPYTrUX Ha OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS IIPOTPaMMBI IO (PU3HKE ISt
YPOBHsI cpefHero olImiero oopa3oBaHus y OOYyYarONIUXCSI COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEIJJIEKT, peArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTHh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHOU C(hepbl, OBITh YBEPSHHBIM B ce0e;

caMOperyJIupoBaHuUs, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh AaJalTUPOBAThCA K SMOIMOHAJIbHBIM
WU3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LENM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE ApPYrux,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU
JIOJBbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM

JNEMOHCTPUPOBATh HA MpUMEpPaxX poyib U MecTOo (U3MKU B (POPMUPOBAHUHM COBPEMEHHOU
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
JIeITEeILHOCTH JIFOACH

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOAENeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éTa, aOCOJIOTHO TBEPLOE TEJIO, MACANBHBIM Ta3, MOJAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIA AICKTPUUYECKUU 3aps]l IIPU PELICHUU
busznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHE, CBOOOAHOE MaJeHHE Tell,
NBIDKEHUE 110 OKPYXHOCTH, WHEpUUs, B3auMojaeucTBue Tein, auddysus, OpoyHOBCKOE
JBI)KEHUE, CTPOCHUE JKUAKOCTEM M TBEPIBIX Tell, U3MEHEHHE 0O0bEMa Tesl NpU HarpeBaHUU
(oXJaXJeHUN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJICHHE, KPUCTAIIIN3aL1s,
KHUIIEHUE, BJIAKHOCTH BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMu COCTOSIHMS ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPs/I0B;



ONKCHIBAaTh MEXAHMUYECKOE JBI)KEHUE, MCIOJB3Ys (hU3MUecKHe BEeNWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJIa, UMIYJbC Tela, KMHETUYECKas
DHEprus, MOTCHIMANbHAS JHEPTHs, MEXaHW4ecKas pabdoTa, MeXaHWYecKas MOIIHOCTh; IMpH
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, UX
0003Ha4YeHHsI U €IMHUIIBL, HAXOAUTH (YOPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMS, WCIIOJIb3Ys
¢usznueckue BEIMYMHBI: JaBlIEHUWE Tas3a, TemIepaTypa, CpeAHssi KHHEeTHYecKas JHeprus
XAa0THUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Ko3((QUIMEHT IOJIE3HOTO IEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMMCAHUH MPABUIBLHO TPAKTOBATh (PUINUSCKUIN CMBICI HCIIOIB3YEMbIX BEIIMYHUH,
uX O00O3HAYeHUS M EIUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO (HU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYNHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(porecchl), UCTONb3ys (U3NUECKUE BEIUUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HaIlpsOKEHHOCTh MMOJIS, TOTEHLUHAN, pa3HOCTh ITOTEHUUAIOB; IPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IUHUIIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYUHY C JPYTHMH BETUIHHAMU,

aHaANM3UpPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (pU3MUECKUE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHLMI CYNEPHO3ULNUNA CUJ, IPUHLIUII
PaBHONPABUS MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoH, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JNIEKTPUYECKOT0 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHITUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuy4aTh yCIOBUS X O€30MMaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHHIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH, Tpu ITOM  (POpPMYyIUPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MpSAMble U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEJIWYMH, MPU ITOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIONIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHHEM
OpSIMBIX U3MEPEHHM, MPU HATOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUpPOBATH pPE3yJIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJE TAOMUIl U rpadUKOB, 1eIaTh BHIBOIBI
110 pe3yJIbTaTaM MCCIIEA0BAHNUS;

coOnronarh mpaBuia O€30MacHOro TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0OpaTopHOro 000pyIOBAHNUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢duznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeb, BBIACIATH (U3NYECKUE BEIMYMHBI M (GOpPMYJbl, HEOOXOAMMBIE Ml €€ pEelleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH IMOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMUUHBI;



pemath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
paccyXJIeHHIi ¢ ONTOpOol Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIIONIb30BAaTh TIPU  PEIICHWH Y4YeOHBIX 33aJa4 COBPEMEHHbIE HMH(OPMAIIMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBIeHHs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON M3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH TOTyJaeMyto HH(pOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCUICKUX M 3apyOCKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 10 (U3UKE B TOBCEJHEBHOW JKU3HU JUId
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IPYIIE C BHIITIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJei, MIaHUPOBaTh paboTy
TpyNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B
HECTAH/IAPTHBIX CHUTYalHsX, aJ€KBATHO OICHWBATH BKJIAJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xonmy o0yuenus B 11 kjacce mpeIMeTHBIE Pe3yIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

JNEMOHCTPUPOBATh Ha MPUMEpaxX poyib U MecTO (U3MKu B (HOPMHPOBAHUHU COBPEMEHHOM
HAay4YHOU KApTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSITeIbHOCTH JIIOJIEH, LIEJIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHHS H3YyYEHHBIX (PU3NUYECKUX MOJeNel: TOYEeUHBIH
ANEKTPUUECKUN 3apsii, Jyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, sJ€pHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIpa MPH pelieHnH HU3HUECKUX 3a7ad;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECcChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
JMEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIHS, JCHCTBME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PAaCIIPOCTPAaHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3aLUsg CBETa, JTUCHEPCUsi CBETa,
dorornekrpudeckuit 3¢pdext (pororddekr), CBeToOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTH;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BeIIECTBA (IEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U 3JIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JJIEKTPHUUECKUIM 3apsia, CHia TOKa, JJIEKTPHUECKOE
HapPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAIIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Amnepa, cuna JlopeHlla, MHIYKTUBHOCTb
KaTYILIKH, SHEPrusi 3JIEKTPUUYECKOr0 W MArHUTHOTO MOJeH, MepuoJ M YacToTa KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJia TOKa B MPOIECCe TAPMOHHYECKUX SJICKTPOMATHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWUU IMPABUIHHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHs] M €IUHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUUHY C JPYTMMH BETUYMHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Yys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, JHEPTUs W
UMIyasCc (OTOHA, IMEpPUOJ ToJypacrhana, SHEpPrHs CBsI3W AaTOMHBIX Sep, MpU OMHCAHUU
MPaBUJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCMOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbL, CBS3BIBAIOLIUE NAaHHYIO (DU3UYECKYI0O BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YyS (U3MUECKHUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCHEAOBAaTENIbHOIO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 ¢orodddexra, 3aKOH COXpPAaHEHUS HHEPIUHU, 3aKOH
COXpaHEHMsI HMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPHUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajMoOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MATEeMAaTUYECKOE BBIPAXKEHUE U YCIOBHs (TPAHUIIBL,
001acTH) TPUMEHUMOCTH;

OTIpeIeNIATh HAaIpaBJICHWE BEKTOpa MHAYKLUWW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiibl Amniepa u cuiibl Jlopenna;

CTPOUTH M OITUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICIOBAHHUIO (U3NYECKUX SBICHUH M IPOILIECCOB C
UCIIOJIb30BAaHMEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3TOM  (POpMyIupoBaTh
npoOiemMy/3agady W TUMOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH ONBIT U (JOPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEHHs] (DU3MYECKHX BEIWYUH, TPH ITOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJTMYUH C UCMOJIB30BAHUEM MIPSIMBIX U3MEPECHHUIA:
IpH 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTAThl MOJYYCHHON 3aBUCHUMOCTH
¢usznyecKkux BENWYMH B BHAE TaOmull U TpapuKOB, JAeiaThb BBIBOABI IO pe3ylibTaTaM
UCCJIEJIOBAHUS,

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa MPU TPOBEIACHUHM HCCICNOBAHUN B paMKax
y4eOHOrO0 OJKCIEpUMEHTa, Y4eOHO-UCCICTOBATENLCKOH UM TMPOCKTHOW JEATENBHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PyAOBAHMUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (U3MYECKOM MOJEbI0, HUCHOJIb3Ys
dusznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJIeTb, BBIACIATh (PU3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
IIPOBOAMTD PAcu€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pemath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUYKY
pacCyXICHHI ¢ OIOPON Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUECKHE SIBIICHUS;

UCIIONIb30BaTh TIPU  PEIICHUH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUs] y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTy4aeMyto HH(pOpMAIIHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andaTrh
yCIIOBUS UX 0€30MaCHOTO UCIIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

PUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHHUS 10 (U3UKE B TOBCEJHEBHOW JKU3HU IS
obecrieueHust 0€30MaCHOCTH MTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpaHEHHUs 310POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO MOBECHUS B OKPYKaIOILel cpene;



paboTaTh B IPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJei, MIaHUPOBaTh paboTy
TPYNIIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOrO M3 YYAaCTHUKOB IPYIIIbI B
pelIeHrne paccMaTpUBaeMO MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOTI'O ITO3HAHUSA
1.1 ®dusuKa 1 METO, ay4HOT0 TTO3HA: 2 0 0 BuGmiorexa LIOK
. N3U U METOAbI H HOT'O ITIO3HAHUA
A yi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarika . 0 0 https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
2.2
Hutamika ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe eXaHuKe 6 1 1 brbmiorexa LHOK
. HBbI XpPaHCHUA B MCXAaHU
p https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 | bubmuorexa [JOK
’ TEOPUHN https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2 1 1
3 OCHOBBI TCPMOHHAMH K1 0 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUS BEIIECTBA. 5 0 0 bu6mmoreka [IOK

®a3oBble IEPEXOIbI

https://m.edsoo.ru/7{41bf72




Hroro no pazneny

24

Paznea 4. JIEKTPOJIUHAMUKA

bubmuorexa [JOK
4.1 1
DUICKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
47 [ToctosiHHBIN AeKTpUYecKuid TOK. TOKHU B 12 bubmuorexa [JOK
’ Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KUIIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
MaruutHoe nose. JIeKTpOMarHuTHas bubmmoreka [IOK
1.1 11 1 3
WUHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 9 0 | bubmuorexa [JOK
’ Kose0aHus https://m.edsoo.ru/7f41c97c
29 MexaHuyeckue U 3J1€KTPOMArHUTHBIE 5 1 0 bubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [IOK
23 O 10 0 3
Ha https://m.edsoo.ru/7f41c97c
Hroro o pasaeny 24
Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH
31 OcCHOBBI crielIUaIbLHON TEOPUHI 4 1 0 bubmmoreka [JOK
’ OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOM ONTUKHU 6 0 0 bubmuorexa LIOK

https://m.edsoo.ru/71f41c97c¢




bubmuorexa [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7141c97c¢
bubmuorexa [JOK
4. A
3 TOMHOE ARpo > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHI aCTPOHOMUU U aCTPODHU3UKH 7 bubnmorexa LHOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Paznen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o061matoniee MOBTOPEHUE 4 EES;;ﬁ:ii?i TE41e97e
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hdara uudgposbie
Tema ypoka Kontpoabusie IIpakTuueckue

n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE

padoThI padoThI
pecypchbl
Puznka — Hayka o pUpoJIE.
1 Hayunblie MeT(})’K bl HOSH;)HI;IHSI 1 0 0 bubmorexa HOK
v g https://m.edsoo.ru/ff0c32¢2

OKpPY>KaloIllero MuUpa
Poxw 1 mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHOU 1 0 0 bubmmoreka [JOK
HAay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOACH
MexaHn4ecKoe ABUXEHHUE.

3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 0 0 bubmnorexa [JOK
nerxkeHusd. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpsIMOIMHENHOE ] 0 0 bubmmoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 0 0 bubnuoreka [IOK
JBUKECHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majienue. Y CKopeHue 1 0 0 Bbu6nmuoreka [JOK
CBOOOIHOTO ITaICHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE TBUXKEHUE.

. bubmuorexa [JOK

7 JIBM>KeHHE MaTEPUATIbHON TOUKH 110 1 0 0

OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada




[Tpuniun oTHOCUTENBHOCTH ["anumes.

Bbu6nuoreka [JOK

Touku. Teopema 00 U3MEHEHUH
KUHETUYECKOW YHEPTUH

8 HNueprmansHBIe CUCTEMBI OTCUYETA.
pit . https://m.edsoo.ru/ff0c3be8
[TepssIii 3akoH HproTOHA
Macca tena. Cuna. [Ipunnun
9 cynepno3uinu cuil. Bropoi 3axon buGnnorexa LIOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa 111 MaTepuaabHOM TOYKH

10 Tpertuii 3akon HerotoHa st bubanorexka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumia

11 TspxecTH. IlepBas kocMudeckast bubmorexa [IOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cwuia tpenud. Koadduiment TpeHus.

13 Cuna CEH OTI/IBJIGI?I/I({)I pu I[BI/IE(GHI/II/I bubmmorera [IOK

p p https://m.edsoo.ru/ff0c3{76
Tea B JKUAKOCTH HJIN ra3e
[ToctynarensHOE U BpaIareabHOE

14 JBIKEHUE a0COTIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cunbl. [1medo cunsl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPLOIO TENA
Nmnynbc maTepuanbHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOYEK. bubanorexa [HOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE TBUKEHUE
Pabora 1 MOIIHOCTH CHUJIBL.

16 Kunernueckast sHeprust MmarepuaabHON bubmmoreka [JOK

https://m.edsoo.ru/ff0c4502




17

[ToreHumansHas 3HEPTHS.
[ToreHunanbHas 3HEPTUS YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.
[TorenunanpHas sHeprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTGHI_II/IaJIBHBIe 1 HEIIOTCHIIMAJIbHbIC
cuibl. CBsI3b pabOTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYEeCKOW IHEPTHUH CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUUECKOMN
SHEPTUU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopaTtopHnas pabota
«HccrenoBanue cBsi3M pabOTHI CHJIBI C
W3MEHEHHEM MEXaHHUECKOW YHEPTUN
TeJa Ha MMPUMEPE PACTHKCHHS
PE3UHOBOTO KI'yTa

20

KontponbHas paboTa mo teme
«Kunematuka. JlnHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMO/ICVICTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyin. KonuuectBo
BemtectBa. [locTostHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTypa




u e€ usmepenue. Illkana remneparyp
Henscns

WUneanpusiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TemIepaTypa Kak Mepa
%6 cpeaHel KHHETUYECKON SHEPrUun bubanorexa [HOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota
73 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapameTpamMu COCTOSIHUS
pa3peKeHHOTO Ta3a
79 N3omponeccsl B UACAIBHOM ra3e U UxX bubnuoreka [IOK
rpaduyecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOIMHAMUYECKOW CUCTEMBI U
30 crroco0nI €€ n3meHenus. KoanuectBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJJHOATOMHOIO UJI€aTbHOTO
rasa
31 Buael rerionepenaun bubmmorera IOK
https://m.edsoo.ru/ff0c5¢36
VYnenbHas TEMI0EMKOCTh BEILIECTBA.
32 KonunuecTBo TeniaoTsl npu bubmmorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AnuabaTHbIi porecc
1 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnnorexa [HOK

MPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ff0c5efc




Heo6paTumocTs nporeccoB B

34 npupoze. Bropoii 3akoH bubmmorexa [IOK
PHpOJE. p https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHI
35 [punuun nevictus u KI1J{ TernoBoit bubmnorexa [JOK
MaIllMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKosornyeckre mpoodIeMbl
TETTOHEPTETUKH
18 Oo6o6matomuii ypok «MomnekymsipHas bubanorexa [HOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme
39 «Monexkymnspaas ¢uszrka. OCHOBBI bubmorexa HOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKHI
40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOoNIOTHAS 1 OTHOCHTEIbHAS
41 BJIQXKHOCTh BO3/1yXa. HachIeHHBIM bubmorexa HOK
AYxa- o https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucraminyeckue u
47 amopdHbIe Tena. AHU3OTPOIHS bubanorexka [HOK
CBOICTB KpucTa/IoB. Kujakue https://m.edsoo.ru/ff0c65{0
Kkpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI
[TnaBneHue u KpucTaUIM3aIUA.
43 VY enbHas TenaoTa miaBJICHUs bubmorexa HOK
s ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [IOK
44 VYpaBHEHHE TEIJIOBOTO OalaHca
DABHCHHE TEI0BOT f https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aus Tel. DIEKTPUIECKHUI bubmuorexa [JOK




3apsan. JlBa BUJa JIEKTPUYECKUX
3aps/10B

https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKHU, TUATIEKTPUKHU U

bu6mmoreka [IOK

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS
yrp p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aunmoneiicTBue 3apsaoB. 3aKOH
47 Kynona. TodeuHbIi aieKTpruIeCKU bubmmorera [IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsin
Harpsx€HHOCTB JIEKTPHIECKOTO
43 nostst. [IpuHnmn cynepno3unuu bubmmoreka [JOK
ANEKTPUUECKUX NoseH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cwt anekTpocTaTHaeckoro
49 noist. Ilorenmnman. PasHocth buGnnorexa LIOK
’ ) https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
IIpOBOMHUKA U TUDIEKTPUKU B
50 anpeKT OCTaTUYECKOM HOIjIe buGnnorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JlusnexTpudeckast IpOHUIIAEMOCTh
Bbu6nmuoreka [JOK
51 OnekTpoéMrocTh. Konmencaro
p P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCATOpa. DHEPIUA 3apKEHHOTO buGnnorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlaboparopnas pabora "M3mepenue
NIEKTPOEMKOCTH KOHJeHcaropa"
DJIEKTPUYECKUH TOK, YCIOBUS €0
54 cymiectBoBaHus. [I0CTOAHHBIN TOK.

Cuna toka. Hanpsbxkenue.




Conporusnenue. 3akon Oma st
y4acTKa Ieru

55

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMMUPOBAIILHOTO
arrapara, CTpydHOro npuHTEpa.
DneKTpocTaTUYecKas 3aluTa.
3a3zeMJieHre IEKTPOIPUOOPOB

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«/3ydeHue cMEIIaHHOTO COCTMHCHUS
PE3UCTOPOBY

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 IOJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/1C nctouHuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs! TPOBOAMMOCTH TBEPIBIX
METaJIOB. 3aBHCHMOCTD
COHpOTI/IBJIeHI/I}I METAJIJIOB OT
TeMieparypsl. CBEpXIIpOBOIUMOCTh

60

DIIEKTPUYECKUI TOK B BAKyyMe.
CBOICTBA IEKTPOHHBIX MTYYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAS U
IIpUMeCHast MpoBoAUMOCTh. CBOMCTBa
p—n-nepexona. [TonynpoBogHUKOBEIE
pUOOPHI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DJNEeKTpUUYECKUH TOK B pacTBOpax U

2 pacriaBax 3JIEKTPOIUTOB. 1 bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJNEKTpUUYECKUM TOK B ra3ax.

63 CamocTosTebHbIN U 1 bubmnorexa [JOK
HECAaMOCTOATENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudecKue nNpudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE ] bubmmoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 Oo6o06matromuit ypok 1 bubanorexa [HOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «9nektpocraruka. [locTosTHHBIN 1 bubanorexka [JOK
AJEKTpUYeCKUil TOK. TOokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesephblii ypok. KonTponsHas 1 bubmmoreka [JOK
pabora o Teme "DeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBIE
(]
J:;n Tema ypoka Bcero Koutpoapupie  IMpakruyeckue i[:;:eﬂﬂﬂ :)lg[()l;l;zz:feﬂbﬂme
padoTsI padoThbI pecypen
[TocTosiHHBIE MATHUTHI U KX

| B3auMoOJIeicTBHE. MarHuTHOE II0JIE. 1 but6mmoreka [IOK
Bektop MaruuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKLIHHU
MarauTHO€e 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6nuoreka [IOK
BzaumopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | 1 bubmmoreka [JOK
MAarHUTHOTO TOJIA KATYIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 | Bubmuotexa [JOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 Bbubmuotexa [JOK
Cwuta Jlopenma. PaGota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHaykus. [TotTok

6 BEKTOpa MarHUTHOM MHAYKIuu. 31C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHON




nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue SBICHUS
3JIEKTPOMArHUTHOU UHTYKLIUK

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIIeHUE
camouHaykiuu. IJIC caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre yCTpoucTBa U UX
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMAarHUTBI, 3JIEKTPOABUTATENb,
YCKOPUTENH 3JI€MEHTAPHBIX YaCTHII,
AHIAYKLIHUOHHAsA [1€Yb

10

O6o006maromuii ypok «MarautHoe
noJie. DIeKTPOMAarHuTHAs MHIYKITHS)

bub6munoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora o Teme
«MarsuTtHoOe nozJe.
DeKTpoMarHuTHas MHIYKIUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHMUecKue
KoyieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOoIeOaHuH.
[IpeBpaiienue sHepruu

bubmunorexa LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajblxX KoJieOaHuid rpy3a Ha
HUTH OT JJTUHBI HUTH U MACChI TPY3a»

14

Konebarenbublil koHTYp. CBOOOJHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCXKAY MCXaHUYCCKNMHU U
OJICKTPOMariMTHbIMHU KOJIEOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUU B UICAJIbBHOM
K0JIe0aTeTbHOM KOHTYpE

bubmmnoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxXarIUX
KosieOaHusX. BoHyXIeHHBIC
MexaHu4deckue kojebanus. Pezonanc.
BBIHy)K,Z[eHHBIG SJICKTPOMArHMTHBIC
KoJsieOaHus

bub6munoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsiii Tok. CUHYCOUJANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOIO TOKa. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYCHUE CUIIBI TOKA U
HaIPsKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpolcTBO M TPAaKTHUECKOE
IPUMEHEHHE NIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOICTBE AIIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
UIEKTPOIHEPTUH B IOBCEAHEBHOM
KU3HU




Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocthb

bubmunoreka LIOK

21 pacnpoCTpaHEHHUS U JIITMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOJIOJIbHBIE BOIHBI

” 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX

23 CBOKCTBA U CKOpOCTh. IlIkana Bubmmorexa [IOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paHOCBSI3U U

24 teneBuaeHus. Pa3Butre cpeacTs
cBs3u. Pagnosnokanus

’5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBD https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPAHEHHE

%6 CBETa B OJHOPOJHOMU cpejie. bubmmoreka [JOK
Toueunslii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [locTpoeHue n3o0paxeHuii B Bubmmorexa [IOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe

73 BHYTpeHHeE oTpakeHue. [IpeaenbHbii bu6nuoreka [IOK
YTOJI IIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUs

29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
TOKAa3aTels MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a

30 JIunzsel. [Moctpoenue n3obpaxeHuii B bubmmoreka [JOK




nuH3e. DopMysia TOHKOU JIMH3BL.
VBennueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas paboTa

31 «ccneqoBanue CBONCTB
U300paXCHUI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
0 oenoro cBera. Llet. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»
13 UnTepdepenmus crera. Audpaxius bubmmoreka [JOK
cBeta. JludbpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. Bu6muotexa [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckrie MpuOOPHI M YCTPOICTBA U
> YCIIOBUS UX 0€30MacHOTO IPUMEHEHUS
['paHuIBI MPUMEHUMOCTH
16 KJIaCCM4YeCKOM MexaHuKH. [locTynarel bubnuoteka [JOK
CIIelIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpaIEHUE bubnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus ¥ UMIYIbC PENITUBUCTCKOM
38 yacTuilbl. CBA3b MAaCChI C SHEPTUEH U bubnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonTtponbHas padora «OnTuka.
39 OCHOBBI crielIUaIbLHOU TEOPUH bubmmorexa [OK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0




®oronsl. opmyna [Inanka. Dueprus

bubmunoreka LIOK

40
U UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfe16
OTkpbITHE U HCCIEN0BAHNE Eu6 [IOK
nOIMoTEeKa
41 .0 A.T.
orospexra. Onprrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHnsl hoTodrhdekra. YpaBHeHne
42 DitamreitHa 115 hororddexra bubmorexa [TOK
A ) https://m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» porosrddexra
HaBnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XuMuueckoe AeHCTBHE bubmorexa HOK
ACBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTpoiucTsa u
44 MPaKTUYECKOE MTPUMEHEHHUE:
dboTorneMeHT, HOTOIATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «3JI€MEHTBI bubmuoreka [{OK
KBAHTOBOM OITHKI)) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbBITE
46 Pesepdopna o paccesHuro o-4actu Bubmmorexa [IOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
bu6mmoreka [IOK
47 IT b
ocTyTaTe bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u noraomieHue (HoTOHOB
48 I H};[qe exoJie aTOMaL.H co H(?;o OBHS bubmorexa [IOK
P pexo . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPYroi. Buasl cieKTpoB
BonHoBEIe cBoOiicTBa yacTull. BomHEI
. . bubmuoreka [IOK
49 ne bpoiina. KopnyckynsipHO-BOJTHOBOM

nyanu3Mm. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8




BBIHYXJICHHOC U3JTYUCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuio cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bnusaaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacman.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMma-uznydeHue

bub6munoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B siJIpe.
Snepublie peakuuu. S nepHbii
peaktop. [Ipo6iieMbl, MEpCIEKTUBHI,
AKOJIOTHYECKHE aACIIEKTHI SIEPHOU
SHEPTEeTUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUulbl. OTKPBITHE
no3uTpoHa. MeToibl HaOMIOACHUS U
PEruCTpALMH 3JIEMEHTAPHBIX YaCTHUL.
Kpyrsiit ctonn «@yHaaMeHTalbHbIE
B3auMozencTBus. EquHCTBO
¢u3nUecKoil KapTUHBI MUPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0ro Heba. Co3Be3aus,
SIpKHE 3BE3/IBI, IIAHETHI, KX BUIMMOC
nekerne. ConHeuHast cucTeMa

56

Comnnne. ConHeyHasd aKTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE31




57

3BE3/bI, X OCHOBHBIE
XapaKTepUCTUKH. 3BE3/IbI NIABHOM
nocliefi0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMEeHHbIE
MPEICTABICHUS O MPOUCXOXKIECHUU U
sBomonuu CoJHIa ¥ 3BE3]1

58

Mueunsiii [1yte — Hama ["anakTuka.
IMonoxxenue u nrxenue CoyHIIa B
lNanaktuke. ['anaktuku. YEpHbIE OBIPHI
B SIZ[pax rajakTHK

59

Bcenennas. Pazberanue ranakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTPOHOMUU

61

KoHnTtposbHas pabota «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyelloBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3UKY U aCTPOHOMHUU B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

64

O6o06maromuii ypok. Ponb
duznueckoit Teopur B GOPMUPOBAHUH
MIPEACTABICHHUH O QU3NIECKOM
KapTHHE MHpa




Ob6o06maromuit ypok. Mecto
(bU3UIECKON KapTUHBI MUPa B 001IIEM

65 1
PAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTaBICHUN O IPUPOE

66 PesepBHbIi ypok. MaruutHoe 1oste. 1
DNEeKTPOMarHUTHAS WHTYKIIHSI
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CIelUaIbHON TeOpuun 1
OTHOCHUTEJIbHOCTHU
Pesepnsrii ypok. KBantoBas (usuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
actpousuku
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Guzuka, 10 knace/ Msaxumes I'.51., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AkuinonepHoe oomecTBo «M31aTenscTBo

«IIpocseienue»

METOINUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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