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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yuéToM deaepaabHOn
paboueiil mporpaMMbl BOCIIUTaHUS M KOHIEMIINYU TpenoaBanus yueOnoro npeamera «Pusnkay B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaausyloolMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydaromuxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3yabTataM OOY4YeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peau3ald MEXIIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yJbTaThl OCBOCHUS Kypca (PU3HMKH: TMUYHOCTHBIE, METAIIPEIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera « Pu3uKay mo rogam o0yUdeHHs.

dwu3mKa Kak HayKa 0 HanOosee 00X 3aKOHAX MPUPO/IbI, BEICTYIAst B KAUECTBE YIEOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaloLleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUH, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHs HOBBIX MaTepUaloB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIaJ B (GOPMUpPOBaHHE
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa 0Oydaromuxcs, B (popMHUpOBaHUE YMEHUN NPUMEHSTh
HAy4YHBIM METOJ1 TO3HAHUS IPU BBIMOJIHEHUN UMU YUEOHBIX UCCIIEI0OBAaHUI.

B ocHOBy Kkypca (u3nku JUist ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (DU3MKHU, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIHanta (PU3NYeCcKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KpPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pa3sBUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYy>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HopMUpOBaHHE MPEACTABICHUI O CTPYKTYpEe MOCTPOCHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucreMHO-IeTEIbHOCTHBINA MOJIX0 B Kypce GU3MKHU PeaTu3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3ay IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpble B mporpamMme Mo (GuU3NKe OObETUHEHBI B OONIMI CITHCOK
YUYEHUYECKUX MPAKTHYEeCKUX paboT. Brinenenue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYaCTHHKaMH 00pa3oBaTEIbHOTO
npolecca UCXOIsl U3 0COOEHHOCTEH TUTAaHMPOBAHMS M OCHaIeHus kKabuHera gusuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE yAENsAETCs PELICHUI0 PacUETHBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zela Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlyis KayecTBEHHBIX 3aJay MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi YpOBEHb Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIIETO
00pa3oBaHMs JODKEH M3y4aTbCs B YCIOBUSX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4YHOro nukia. B kaOunere (usuku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE [UIS BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3KUKe yUYeHUYECKUX MPaKTHUECKUX padoT U IEMOHCTPAIIMIOHHOE 000pYJOBaHHUE.
JeMoHCTpaniioHHOe  000py/IOoBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY IEPEUHCIIEHHBIX B IPOrpamMme 1o
¢u3uKe KIIOUEBBIX JEMOHCTPALUN JUIsl WCCIEOBAaHUS M3Y4YaeMbIX SBJICHHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.
JlaboparopHoe 00opyAOBaHUE ISl YUEHHYECKUX MPAKTUYECKUX paboT (opMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOeCleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemMaTudeckue KOMIUIEKTHI JIabopaTOpHOro 00OpyIOBaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:
e (opMupoBaHME HHTEpeca M CTPEeMJIEHHS OOYdYaloOUIMXCS K HayyHOMY HW3YyYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYyaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyyHOM MeETOA€ TMO3HaHUs U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHHEe YMEHHUI OOBACHATD SBJICHUS C UCIIONIb30BaHUEM (PU3UUECKUX 3HAHUN U
Hay4HbIX JI0KA3aTENIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTiwkenne 3TUX menel oOecreyrBaeTcsl PelIeHHeM CIEAYIONIMX 3agad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, STEKTPOUHAMUKY, KBAHTOBYIO
(GU3HKY ¥ 3JIEMEHTHI aCTPO(DHU3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKHE 3HAHUS Jid OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS TMPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOUH
MO/JIEJIbI0, 3a/1a4, IOIPa3yMEBAIOINX CAMOCTOSTENILHOE CO3AaHNE (PU3NUECKON MOJIEIH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJOTHYECKUX MTPOLECCOB, X BIUSHUSA HA OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUSI M MPOBEICHUS (PUINUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEIbHOCTH.

Ha wusyuenue ¢usumku (6a30BbI YpOBEHb) Ha YpPOBHE CpeaHEro ooOiiero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYUTENb JENaeT BBIOOp MPOBEACHUs JTabOpaTOpPHBIX paboT H
OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®dusnka — Hayka o npupoje. Hayuneie MeToabl Mo3HaHUs OKpyxarouiero mupa. Pomib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOM KapTUHBI MUpPa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmkeHUE. OTHOCHUTENBHOCTh MEXaHWYEeCKOro ABrkeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHENHOe NBKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U NIEPEMEIICHUS MaTEPHUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiinoe naBuxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, TMHENHas ckopocTs. [lepuoa n yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHUE.

TexHu4eckue ycTpocTBa U MPaKTUUYECKOE MPUMEHEHHE: CIIUIOMETD, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEeIAYn.

Llemoncmpayuu
Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.
[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.
Habmroienue nmxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.
HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.
HccnenoBanue COOTHOLIEHUSI MEXKY MyTSAMU, IPOHAEHHBIMH TEJIOM 3a I1OCJIe10BATEIbHbIE
paBHBIE TIPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHHUH C HadalbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3ydenue nBUKEeHUS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cuid. Brtopoit 3akoH HeroTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

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

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

Tpenue. Buapl Tpenus (1okosi, CKoJibkeHus, kauenus ). Cwina tperus. Cyxoe tpenue. Cuna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPU
JBUKEHHUU TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue nBuxkeHust Opycka Mo HaKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIMIMX B MPYXUHE M PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILEr0 OCh BPAIlCHHMS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMIyJjbca. PeakTuBHOE ABM)KEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckasi sHeprus MaTepualibHOW TOYKH. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
DHEPIHUH.

[ToTennmansHas sHeprus. [loTeHnnanpHas sHeprus ynpyro aeopMHUpOBaHHON MIPYKUHBI.
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NMPAKTHYECKOE MPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyenue aOCONMIOTHO HEYNPYroro yjaapa C TOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C U3MCHEHHUEM MEXAHWYECKON SHEpruu Tena Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe nsuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTEW U TBEPABIX TENl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YypaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBuna. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe MpeNCcTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJIEKyI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOTY JABJICHHS ra3a HA CTEHKHU COCyJa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UCAIbHOTO Ira3a, H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHsSs 3HEpPrus TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOAaTOMHOTO
UJeanbHOro raza. Buasl Teruonepenaun: TemIoNpOBOJHOCTh, KOHBEKIUS, U3TyUeHHe. Y AefbHas
TEIUI0EMKOCTH BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMHUKH K H30IpolieccaM. [ 'papuueckast UHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamMuku. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.

TennoBsie MamuHblL. [IpuHIUTIBL [eiCTBUS TeTTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeTUIOBBIX MamuHax. KoaduuuenT nonesnoro neiictsus Temnaosoit Mamuubl. [{uka Kapho u ero
KOA((UIIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOrHUECKrUe TPOOIeMbl TEMII0IHEPTETHKY.

TexHuyeckue yCTpoMCTBa M MpPaKTUYECKOE IMPUMEHEHHUE: JBUTaTelb BHYTPEHHETrO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OYTBUIKH TIOJT IEHCTBUEM CIKAaTOTO BO3IyXa, HarpeBaHue d(upa B JaTYHHOU TpyOKe MyTéM TpEeHUs
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHue yaenbHOM Term10EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3/1yXa. HacelmeHHblil map. YaenbHas TEIuioTa mapooOpazoBaHHsA. 3aBUCUMOCTh
TEMIEPATYpPbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOIUH MOJYUCHUA COBPEMCHHBIX MATCPHUAJIOB, B TOM YHUCJIC HAHOMATCPHAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3neu 4. DiekTpoamHaMuka

Tema 1. Dnexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUuyeckud 3apan. JlBa Bua dJIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneictue 3apsnoB. 3akoH Kynona. TouedHslii  2JIEKTpUYECKHM  3apsi.
Onexkrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuun
ANEKTPUYECKUX MOJEH. JINHUK HANPS)KEHHOCTH SIIEKTPUYECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. [{udnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. OJeKTpOEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEprus
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoWCTBa M IMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
arnmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU3OBAHHbBIX TEIN.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOTO KOHIEHCATOPA OT IUIOIIA M IIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOYHUKH TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUUYECKOE COTNPOTHUBIICHUE. Y nensHOE COIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COETMHEHNE TPOBOAHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 3JEKTPUYECKOTO TOKa.

DNEKTPOABMKYIIAs CUJIa M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ans
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTH CONIPOTHUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYIPOBOIHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBoIHUKOBbIE TPUOOPBHI.

DNEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJICKTPOJIUTOB. DIEKTPOJIUTHYUECKAS
Juccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4eckue ycTpoicTBa U MPaKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKYyMHBIM JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IEKTpOABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoii pa3psa u NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne cMenmaHHOTO COETMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbI UICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHUM, TMHEWHAs QyHKIHS, apadoina, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETPpUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX MPOEKIMU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdysusi, 0CMOC, TEIUI000OMEH
JKUBBIX OPraHU3MOB (BH[IbI TEILJIONEpeIayl, TEIJIOBOE PaBHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEJN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, JIEKTPOJIUTHYECKAS JUCCOLUAIMS, TalbBAHUKA.

l'eocpaghus: BNaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUH C UCTIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIUIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHUS HMITyJIbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), [BUTATEeNb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIUIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJyUYeHHUsI COBPEMEHHBIX MaTEpPHAliOB, B TOM YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, AJIEKTpOHATrpEeBaTEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bexrop marauTHONM MHAYKIMH. [[pyHIMI Cynepno3uuuyu MarHUTHBIX 1ojei. JINHMY MarHUTHOM
uHAyKuuu. KapTiHa TuHUI MarHUTHON MHAYKIMU TOJISl HOCTOSTHHBIX MarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUMU MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO ITPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HneKTpOMarHWTHOM WHAYKHMH. [IOTOK BEKkTOpa MarHUTHOM HHIYKIHH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHIykuuu dapazes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYIIAs CHjla WHAYKUUU B IPOBOJHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NHayKTUBHOCTE. SIBIEHHE CAMOMHTYKIIMU. DIEKTPOABIKYIIAs CHUjla CAMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHuueckue yCTpOWCTBAa W MPAKTUYECKOEC MPUMEHEHHE: TOCTOSIHHBIE MAarHuThl,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUILL, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABIKYIIEH CUJIbI UHAYKIHMUA OT CKOPOCTH U3MEHEHUS MarHUTHOTO
IMOTOKa.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHne MarHuTHOTO MOJIsl KATYLIKU C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOOgHBIE MexaHMYeCKHe KoneOaHus. [ apMoHMYecKue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa konebanuid. [IpyXMHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. Y paBHEHHE rapMOHMUYECKUX KojeOanuii. [IpeBpalienue sHepruu npu
rapMOHUYECKUX KOJeOaHHsIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUSI B HEaTLHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTusl MEXIYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyX/1€HHBIE 2I€KTPOMarHuTHbIE KOJIeOaHusl.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYJTHOE U IEUCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynpTypa ucCHoab30BaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOHCTBA M TNPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3aryxaromux KoleOaHuu.

WccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumiutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJICHCATOPA.

Monenb TuHUY 2IEKTPOoNEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU Tpy3a Ha HUTHU OT JJIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue IEPEMEHHOIO TOKa B LENM U3  IOCIENOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAaZHUMHbIE 60IHbL

MexaHnyeckue BOJIHBI, yCI0BHs pactpoctpadenus. [lepuon. CkopocTs pacpocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL. MHTepdepeHuus u gudpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHs W3JIyYEHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BeKTopoB E, B, V B anexkTpomaraHuTHOi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMEeHEHME 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl.

TexHnuyeckue yCTpoiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBas JUAarHOCTHKa B TEXHUKE M MEAMIMHE, panap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEUYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakii MEXaHUUECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYIOM M 4acTOTOM
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, TMpEeIoMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMJICHHS CBeTa. AOCOJNIOTHBIM TOKa3aTelb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxxHbIi coctaB 6eoro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOM JTUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPECHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOiCTBa M TMPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEHIETKY.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['panubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemenmuvt K6anmoBoi ONMUKU
®oronsl. ®opmyna [Tnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuma» pororddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYeckue ycTpOWCTBA M MpPaKTHYSCKOE MpUMEHEeHHe: (POTOodaeMeHT, (POTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOT'O YPOBHS 3HEpIruu Ha Jpyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yacTtull. Bonubl e bpoiinsa. KopryckyisipHO-BOJIHOBOM J1yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIA AaHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopaa mo onpeneneHuto coctaBa paaroakTUBHOro u3nydyeHus. CoiicTBa anbda-,
Oera-, raMMa-u3IyuyeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykionHas monens sigpa ['eitzenOepra—Banenko. 3apsi
anpa. Maccooe uncio sapa. M3oromnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKIJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IIpobimembl M MEpClEKTUBBI  AIEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.
®yHaaMeHTanbHbIe B3auMoelcTBus. EquncTBo hrusnyeckoil KapTHHBI MHUpA.

TexHMUECKHe yCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH

Oransl pa3BuTus actpoHomui. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.



Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpaMmma «CIeKTpalIbHbINA KIacC — CBETUMOCTbY. 3BE3/1bI INIABHOM
IIOCJIEI0BATEIBHOCTH.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb»  JUld  3BE3]  IJIABHOM
nocieaoBarelbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBIE MPEACTABIECHUA O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuku v kBa3apsl. YEpHbIe AbIPHI B Apax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumonenns HeBOOpYKEHHBIM IJ1a30M C HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHOTo nostymapus U sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NoBTOpeHHE

Ponp (u3MKM M acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHOM U
3THUYECKON chepax AesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOU
HAayyHOM KapTHUHE MHUpaA, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
¢u3nUeckoil KapTuHe MUpPA, MECTO (PU3MUECKOW KAapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

Nzyuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcss ¢ y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU NI0JI00MS TPEYTOIbHUKOB, ONpPEeNIeHNE TUIOIAIU TUIOCKUX GUTyp U o0bEMa Ted.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOM pUpoe, KojaeOaTeabHbIe TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU IPUPOAE, ACUCTBUE PalUallMU HA JKUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB W MOJIEKYJ, KpUCTAJNIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX pya, GOTOChEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonocusi: MTUHUN 3JIEKTpOIEpead, TeHEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs Te4yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHEero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro mnpeamera «DPHU3MKa» TOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTAM POCCHMCKOro  0OIlecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTo OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKONW UAEHTUYHOCTH, IaTPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUAs CTETUKY HAyYHOT'O TBOPYECTBA, MPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oyayiiell mpodeccun u
peanr30BBIBATh COOCTBEHHBIEC )KU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KyJIbTyphbl, OCO3HaHME IJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPY KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMUECKOW HAMpaBJICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHUWE IIEHHOCTH HAYYHOM JIeATEILHOCTH, TOTOBHOCTh B IPOIIECCe U3yUeHUs (PU3UKHU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIIbHOCTh HHINBUIyJIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTe/bHBbIE YHUBEPCAJIbHBIE YUeOHBIE AeiicTBUSA
Bba3oBble Jornyeckune AeiicTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3HPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIPEIETIATh e JeITEILHOCTH, 3a/1aBaTh IIApaMETPhl U KPUTEPUU UX JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B pACCMAaTPUBAEMBIX (PH3UUECKHX SBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepPUATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHHBATh COOTBETCTBHE PE3YJIBTATOB IIEIISIM,
OLICHUBAThH PUCKHU TOCIIEICTBHI ACATEILHOCTH;

KOOPJAWHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSIX pPEATBHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBble ucciien0BaTeIbCKUE NeHCTBHA:

BJIAJIETh HAYYHOH TEPMHHOJIOTHEH, KIFOUYEBHIMU TIOHSATHSIMH W METOJaMH (U3NYECKOM
HaYKH;

BJIaJIETh HAaBBIKAMU y4eOHO-MCCIIEJOBATEIbCKON U MPOEKTHOM NEATENIbHOCTH B 00JacTh
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUMCKY METO/OB pelIeHHs 3a71a4
(bU3MIECKOro comepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB TIO3HAHMS,

BJIAJICTh BHUJAMH JIEATEIBHOCTH MO IOJyYEHHIO HOBOTO 3HAHHS, €ro WHTEPIpETAIHH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMUHBIX YU€OHBIX CUTyallUsAX, B TOM YHCIIE IPU CO3aHUU
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATh
THIIOTE3y €€ PelIeHNs, HAXOUTh apTyMEHTHI JUTsI JOKa3aTeIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napamMeTpbl ¥ KpUTEPUU PeIICHUS;

aHaAJTM3UPOBAThH MOJyYEHHBIE B X0J1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBHUTH U (pOpMyIIMpOBaTH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON IEITETLHOCTH, B TOM
quciIe IPU U3yUYeHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00JI1aCcTh KU3HEIESTETLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJCH, IPEJIaraTb OPUrHHAIBHbIC TOJXO0bI U PELICHHUS;

CTaBUTh NPOOJIEMBI U 33J]a4H, OMYCKAIOIIUE aJIbTEPHATUBHBIC PEIICHUS.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3Ha4YeHUs HHPOPMALIUH U 1IeTIEBON ay IMTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY MpeICTaBICHUS
U BU3yaJIH3alliH.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eiiCTBUA:

OCYILECTBIISITH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U UCIIOJIb30BaTh MMPEUMYIIECTBA KOMaHIHOW ¥ MHMBHUIYaJTbHON paboTHI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEUCTBHAM, PACIIPEAEIIAT POJIA C Y4ETOM MHEHHN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHMBATh WAECH C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranmusanms:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIAH PENICHUsI PACUETHBIX M KAaYeCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHHS] TMPAKTUYeCKO paboThl ¢ Y4ETOM HUMEIONUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM;
pacIIMpSTh paMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMUHBIX MPEIOUYTCHUH;
JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYAUIMH B 00J1aCTH (DPU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/UIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

MCIOJIb30BaTh MPUEMBI pedIeKCUH 71l OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporecce 4OCTHXEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y oOydaroIIUXCsl COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUSI, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHMIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 MPHU OCYLLECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CITIOCOOHOCTH BBICTPAWBATh OTHOMICHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y 0O0YHAIOLINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS H3YUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANBHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOIECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JBUKEHHE [0 OKPY>KHOCTH, HHEPIUS, B3auMoieiicTBuUE Tel, Tuddy3us, OpOyHOBCKOE JBUKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUEe 00bEMaA Tell IPU HarpeBaHUU (OXJIaXKACHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIIICHNE JABJICHUS ra3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXIy IapaMeTpamMu COCTOSIHHs ra3a B HM30Ipolleccax, JIEKTpH3alus Tel, B3auMOJACHCTBUE
3aps/0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAaJIbHAs OSHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHYeCKas MOIIHOCThb; MIpHU
OMKMCAHUU MPABUIHLHO TPAKTOBATH (PU3NUYECKUI CMBICIT HCIIOIb3YyEMbIX BEJTMUMH, UX 0003HAUCHUS
U eIMHULBI, HAXOAUTHh (POPMYJIbI, CBSA3BIBAIOUINE NAHHYIO (PU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYUHAMU;

ONHKCHIBATh W3yUCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIB3YS
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora rasza, KO3(pQUIUEHT IOJIE3HOTO JIEHCTBHUS TEIIOBOTO
JIBUTATEIS; IPU OTMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

OIMCHIBATh M3YYECHHBIC JJICKTPUYECKHE CBOICTBA BELIECTBA M DIIEKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YyeMbIX BEIWYMH, MX OOO3HAYCHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
PaBHOIIPAaBHS MHEPIHATBHBIX CHCTEM OTCUETA, MOJEKYIISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO BHKCHUS
MOJIEKYJT ¢ aOCONIOTHOM TeMIepaTypoi, MepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUs
AIIEKTPUUYECKOTO 3apsija, 3aKoH KyJioHa, pu 3TOM pa3iuyarh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHITHITBI ICHCTBHS MAIIMH, TIPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3inyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHHIO (DPU3MUYECKUX SBIEHUN U IPOLIECCOB C
UCTIOIb30BAHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYITUPOBATH
npoOeMy/3aiady v TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPE/I0KEHHOTO
000pyAOBaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBIE H3MEPEHHs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUsT M HCIOIb30BaTh W3BECTHBIE METOJBI OICHKU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCHMOCTH MEXKIY (PM3MUECKUMU BEIMUYUHAME C UCTIOTB30BAHUEM MPSMBIX
U3MEpPEHH, TPU TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOITYYCHHOUN
3aBUCUMOCTH (DM3MYECKHX BEJTMYWH B BUE TaOIHI U TpadUKOB, ENaTh BEIBOJIBI 10 pe3yJIbTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJAa MpU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPOUCTB U J1aOOpaTOPHOTo 000PY0BAHMUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeNIb, BBIACNATh (DU3NYECKHE BEIUYMHBI M (POPMYJIbI, HEOOXOAMMBIE Uil €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU PEIIeHUH Y4eOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HMHTEPIPETALUU M MpPEICTaBICHHUS Y4yeOHOM M Hay4dHO-
HOIYJIAPHOIM MH(OPMAIUH, T0JTyY€HHON U3 Pa3JINYHbIX HCTOYHUKOB, KpDUTUYECKH aHAIU3UPOBATh
noJy4aeMyro uH(opMaImio;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHUSA 10 (PU3HMKE B TOBCEJHEBHOM XKU3HHU JUI 0OecreueHus
0€301acHOCTH MpU O0paILIEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS COXPAHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloOIIe cpejie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IPYNIbl, palMOHAIBHO paclpelieniaTh O00S3aHHOCTH M IJIAaHUPOBATh JEATENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y 00YHAIOLIUXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJeNeil: TO4YeyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJI€b aTOMa, HyKJIOHHAs
MO/JI€JIb ATOMHOTO sJipa MPHU peLIeHnH (PU3NUECKUX 3a1au;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIpoIecCchl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYIIMHCS 3apsi,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DSJICKTPUUECKUH 3aps], cujaa TOKa, DJJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYyIIKH, SHEPTHs SJIEKTPUUYECKOrO0 M MAarHUTHOTO MOJIeH, MepuoJ M 4YacToTa KojeOaHHH B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX OOO3HAUEHUS U EIUHMIIbI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIyibc (OTOHA, MEPHOJ IOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sJiep, HpU OMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHNE (PU3UUECKON BETMUMHBEI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DHHIITEHA U1t poTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXpPaHEHHUS MAacCOBOIO 4YHCIIA,
noctynatel bopa, 3akoH paguOAaKTHUBHOIO pacmajna, OpU OSTOM pa3iuyaTh CJIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BBIPAXEHHWE M yCJIOBHA (TpaHUIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3aqady v TUIIOTE3y y4eOHOT0 HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 IPEIOKEHHOTO
000pyA0BaHUs, TIPOBOAUTD OMBIT U POPMYJIUPOBATH BHIBOIBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IpUA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
buznyecKuX BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (HU3MYECKOW MOJeNblo, HUCHONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyUYEHHOTO 3HaUeHUsT (PU3UUECKON BETMYMHBI;

pemarb KayeCTBEHHBIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LIETIOUKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIIEHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HHTEPIPETAlMd U TPEACTaBICHUS Yy4eOHOW U Hay4dHO-
MOMYJISIPHOM MHGOPMAIUH, TOTYYEHHOU U3 PA3INIHBIX HCTOYHUKOB, KPUTHUYECKH aHATHU3UPOBAThH
noJty4aemMyro HH(OpMaIuio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMUCTB, pa3andarh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3UKE B TOBCEAHEBHOM KU3HU [ OOeCTIeueHus
0€301acHOCTH MpH O0paIIEHUH ¢ MPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Uil COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpY Kartollei cpejie;



paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHBIX COIUANBHBIX POJIEH, IUTAHUPOBATh paboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTI/I‘lCCKI/Ie 06PA30BATENBHBIE
padoThI padoThI pecypesl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 duzuka 1 MeToIbI HAYYHOTO MO3HAHUS 2 bubmiorexa HOK
' Y https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka S https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunavmia ! https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo paszueny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpUU https://m.edsoo0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OcHOBEI TepMOTMHAMAKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK
) ®dazoBbIe IEPEXOAbI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24
Paznen 4. DJIEKTPOJANHAMUKA
bu6mmorexa [IOK
41 IIIeKTPOCTATHKA 10 1 https://m.edso00.ru/7f41bf72
492 ITocTostHHBIN IIeKTpUYECKU TOK. TOKH B 12 1 1 bubnnorexka [JOK

PAa3IMYHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 22

PezepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68
ITPOTPAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/t NporpaMMEI pas Beero Konrtpoabusbie IIpakTnueckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecype
Pa3nea 1. JIEKTPOJANHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubmmoreka [JOK
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 9 1 bubnuorexa [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4eCKHE U JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Ok 10 3 E&‘fﬁﬁ&f&‘sﬁﬁﬁmmgn
Hroro o pazueny 24

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®DU3UKA
. bu6mmorexa [IOK
4.1 JIEeMEHTHI KBAHTOBOU OITHUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 517pO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
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bubmuorexa [JOK

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IIOBTOPEHUE

6.1 O06o01aroriee NTOBTOPCHHE 4 Egggﬁ;ﬁ;{;gﬁ%f 41c97¢
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
n/n Tewa ypoka Bcero KOﬁHTpOJILHLIe HpﬁaKanecRue u3yuyeHusi  oOpa3oBaTesibHbIE
padoTbl padoThI pecypes
®u3nka — HayKa 0 IPUPOJIE.

1 Hayunsie MeT(}), bl HO?I,)HaI.)HIfﬂ 1 Bubmiorexa LOK

Y o https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Ponb u Mecto pusuku B
dbopMHUpPOBaHUH COBPEMEHHOMN bubnnorexa [JOK

2 . 1 .

Hay4YHOW KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIbHOCTH JII0IeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubnuorexa [{OK
nBwxenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubmmnoreka HOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnnorexa [JOK
CBOOOIHOIO MagEHU https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe ABUKEHUE.

7 I[II;I/DKGHI/IG Mmare iaHBHOﬁ TOYKH 110 1 bubmorexa [IOK

p https://m.edsoo.ru/ffOc3ada
OKPY’>KHOCTHU
[IpyuHLIKTT OTHOCUTENBHOCTH
PUHIL bubnunorexa LIOK
8 [anunes. UaeprmnanbHbie CHCTEMBI 1

orcyera. IlepBblii 3akoH HeroTOoHA

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuia. [lpunnun

9 CYIIEPIIO3UIINHY CHII. BTOpOI 3aKk0oH Bubmiorexa LIOK
yiep ) P . https://m.edsoo.ru/ff0c3be8
HproToHa asis MatepuaibHON TOUKU

10 Tperuii 3akoH HproToHa 11 bubnuoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHUpHOro TsaroreHus. Cuiaa

11 TspKecTH. Ile pBa;I KOCMHYeCKas Bubmiorexa LIOK

- 1eP https://m.eds00.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec Bbu6moteka LJOK
TEa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment
TpeHusi. Cuiia COnpoTUBIIEHUS ITPU bubnnorexa [JOK

13 :

JIBIDKEHUH TEJ1A B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpaliaTesibHOE

14 JBIDKCHHUE a0COJIFOTHO TBEPIOTO bubnunoreka LIOK
Tesma. MomMeHT cuiabl. 11imedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecHs TBEPOTO Tea
HMitynsc MaTepUallbHON TOUYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYEK. bubnnorexa [JOK
Hmnynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBJKEHHE
PaboTta 1 MOIIHOCTH CHJIBL.

16 Kunerndeckas sHeprus bubmmnoreka HOK
MaTepuaibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETHYECKOW SHEPTUU
[ToreHunanbHas sHeprus.

ITorennmanbHast YHEPTHS YIIPYTO

17 edo fm OBaHHOU rlf )KI?IIHII:)IY bubmorexa [TOK
ACHOPMHUD Py ’ https://m.edsoo.ru/ffOc461a
[ToreHmmanpHas 3HEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

18 ITorenmnunanspuble 1 bu6nunorexa LIOK

HEIIOTCHIMAJIBbHBIC CHUJIBI. CBs13b

https://m.edsoo.ru/ff0c478c
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19

20

21

pa60T51 HCIIOTCHIMAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHHMISCKOM OHEpPIrun
CHCTEMBI TEJl. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM OHEPIrun

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPruM Telia Ha IPUMepe
pacTSKCHUST PE3HHOBOTO KT'yTa)

KonTponbhas pabota no Teme
«Kunemaruka. J[nHamuka. 3aKOHbBI
COXpaHEHUs B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABUKEHUE.

Muddysus

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaktep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, JKUIKOCTEH
Y TBEPIBIX TEN

23

24

25

Macca monekyn. KonuuectBo
BeniecTsa. I[locrosnHas ABoraapo
TemoBoe paBHOBecue. TemnepaTtypa
u e€ uzMmepenue. Illkana remneparyp
Lenbcus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

bubmmoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

27

AOGcomoTHas TemrepaTypa Kak Mepa
CpPEIHEYW KUHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

3akoH JlanbpToHa. ['a30BEIC 3aKOHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e



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

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH

28 MEXIy MapaMeTpamMu COCTOSIHUS
pa3peKeHHOro raza»

N3onporiecchl B uaeaaibHOM raze u bubnunorexa LIOK

29 .
uX rpaduuecKoe MpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 criocoOn! e€ m3meHenus. KoanuectBo bubnuoreka [{OK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUs OJJHOATOMHOT'O UICATTHBHOTO
raza

31 Buasl Temonepenaun bubnnorexa LJOK

https://m.edsoo.ru/ff0c5c36
VY nenpHast TEMI0EMKOCTh BEIIECTRA.

30 KonuuecTBo TemnoTs! mpu bubmmoreka [JOK
Teronepenaye. AnnadaTHbIN https://m.edsoo.ru/ff0c5c36
poliecc

33 IlepBbIil 3aKOH TEPMOJAMHAMUKHU U bubmmnoreka HOK
€ro MpMMEHEHHE K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
Heob6patumocTs nporieccoB B

34 an/Ip(I))z[e. Bropoit EaII(IOH bubmmorexa LIOK

https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 [Tpunnun aeiicteus u KITJ{ bu6mmoteka IIOK
TEIJIOBOM MAallIMHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KII/|

37 DKOJOTH4YecKHe MpoOIeMbl
TEIUIOPHEPTETHKHU
Oobmarompit ypox bubmuoreka [{OK

38 «Monexynsprast pusuka. OCHOBBI

TCPMOAMHAMUKH)

https://m.edsoo.ru/ff0c6938
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KonTtponpHas pabora o Teme

bubnmoreka [IOK
39 «MomnekynspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI)
40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. bubnuoreka [JOK
Hcnapenue u Kunenue https://m.edsoo.ru/ff0c63b6
A6
M wrocn. novyxa. Hacsmenmui BuGmionera LIOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucraminueckue u
amo e Tesa. AHU30TPO
42 C;JOIESrI;BII(p:IcJTIaJmo};H }K;Pﬂ;i’[ bubmorexa HOK
) https://m.edsoo.ru/ff0c65f0
kpuctaybl. CoBpeMEHHbIE
MaTepuabl
IT .
43 Yacrsnas temtora wianncins Bubmotera LIOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubnunoreka LIOK
a4 YpasHeHue TeMosoro banarca https://m.edso0.ru/ff0c6820
C) .0 7
g | oo e S Bumorera 0K
AL A p https://m.edsoo.ru/ffOc6bcc
3aps0B
[IpoBOIHUKH, TUDTIEKTPUKH U
46 H(I))HynpﬂOBOI[HI/?KI/I 3aK0pH bubmorexa LOK
) https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs 3JIEKTPUUYECKOTO 3apsia
B i .
4 Konom Toseumant omecrpraccuaii BuGmiorera LIOK
4 ) P https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanps>k€HHOCTB 2IEKTPUYECKOTO
48 nosist. [lpuHnun cynepno3unuu bubmuorexa [IOK

ANEKTPUUECKHUX ToneH. JInnun
HaINpPsKEHHOCTH

https://m.edsoo.ru/ffOc6df2
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49

Pabota cui anekTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIAATIOB

bubnmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IE)JICKTpI/I‘-IeCKaH IIPOHUIIACMOCTDb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

51

52

53

OnekTpoéMkocTh. KoHnnencarop

DNEKTPOEMKOCTH TIOCKOTO
KOHJIeHCaTopa. JHEprus
3apsHKEHHOr0 KOHJIeHcaTopa

JlaGopaTtopHas pabora "M3mepenue
NEKTPOEMKOCTH KOHIEHCAaTOpa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

bubmuoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHum nelcTBUs U NPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
arnmapara, CTpyMHOro IIpHHTEpa.
DNEeKTpoCTaTUYECKasl 3allUTa.
3a3eMileHHe AIEKTPONpuOOpOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma s
y4acTKa Ienu

56

57

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHKKOB. JlabopaTopHas
paborta «M3yueHne cMenanHoro
COETMHEHUS PE3UCTOPOBY»

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxkoyins-Jlenma

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc74f0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa A1 OJTHOM (3aMKHYTOI)
anexTpuyeckoit nenu. Kopotkoe
3ambikaHue. JlaboparopHas padoTa

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«M3mepenne D/1C ncrtouHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

DIIeKTpOHHAas IPOBOJAUMOCTh
TBEPJBIX METAUIOB. 3aBUCUMOCTh

59 COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60 DNEKTPUUECKUN TOK B BAaKyyMe.
CBoiiCTBA JIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs

61 Y IIPUMECHAs IIPOBOIUMOCT. bubnuoreka [IOK
CaolicTBa p—N-niepexoa. https://m.edsoo.ru/ff0c84ae
[TomynpoBoAHUKOBBIE TIPHOOPHI
DNEKTPUUECKUH TOK B pacTBOpPax U

62 pacriuiaBax 3JeKTPOIHUTOB. bubnuoreka [IOK
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamMocTosTenbHBIN U bubmmnoreka HOK
HECaMOCTOSITEIIBHBINA pa3psIl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
OnexTpudeckrue Npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE bubmuoteka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnnorexa [JOK
«DNEKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o teme

66 «2nextpocraruka. [TocToSHHBIN bubnmnoreka [JOK
ANEKTpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHbiil ypok. KoHTponapHas bu6muoreka [JOK

paboTta no Teme "DIeKTpoAHAMHKA"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBHeIit ypok. O0o0maromnmmii bubnmnoreka HOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tewa ypoka Bcero Kontpoabueie  Ipaxtiieckue fll3y'leHI/lﬂ :)Iﬁ;)l)aI;OBaTeJILHbIe
padoThI padoThI pecypeb
[TocTossHHBIE MATrHUTHI U UX

1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [JOK
BekTop MarHuTHOM UHAYKIWH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKLIWU
MarauTHoO€e noJie MPOBOIHUKA C

2 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
B3anmozeiicTBre NPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue

3 MarHIETHol;)o HOJI;I KaTyIHKI/IyC 1 1 bubmnorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOMY
JleficTBMEe MarHuTHOTO MOJISI Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanne nefcTBHA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JleicTBME MarHuTHOTO MOJISI Ha

5 JBUKYIIYIOCS 3aPSKEHHYIO 1 bubnuoreka [IOK
yactuiy. Cuina Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia
DNIeKTpOMarHuTHasE WHIYKITHS.

IToTok BekTOpa MarHUTHOM
6 nHaykiuu. DJ1C nHaykiuu. 3akoH 1

ANEKTPOMATHUTHON UHAYKIUU
®Dapanes



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

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTSL. fBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUU. DHEPrusi
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEeKTPOMAarHuTHOE IOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

TexHudeckue ycTpoiucTBa u ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIIEKTPOMArHHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTUIL,
MHAYKIMOHHAs I1€Yb

O6o6maromuii ypok «MarauTHoe
nosie. DJIEKTpOMarHuTHas
HUHIYKIIS

KonTponbHas pabota mo Teme
«MarsuTHoe mnone.
DONeKTpOMAarHUTHAS] WHTYKITHS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. ['apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHUH.
IIpeBpatienue s3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuil rpys3a Ha
HUTH OT AJTUHBI HUTH U MacChl
rpy3a»

14

KonebaTtenbHbIi KOHTYD.
CB0060OHbIE ANEKTPOMArHUTHBIE
Koie0aHus B MacaILHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

K0JIeOaTeIbHOM KOHTYpe. AHAIOTHS
MEXIy MEXaHHYCCKUMU H
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHCHHS YHEPTUU B HICATHHOM
K0JIe0aTEIIbHOM KOHTYPE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxarIux
KoJieOaHusAX. BeIHYKIEHHBIC
MEXaHMYECKHUE KOJICOaHus.
Pe3onanc. BeiHyxaeHHbIe
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.

CuHycounanbHbI IEPEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUIUTYHOE U JEHCTBYIOLEE
3HAYEHHUE CHJIBI TOKA M HAMPSKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpancdopmarop. [IpousBozactso,
nepezaaya u norpediieHue
JIEKTPUYECKON SHEPTUU

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, JINHUM 3JIEKTpoIepeaay

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucmnons3oBanus
AIIEKTPOIHEPTUU B MOBCETHEBHON
KHU3HH

21

MexaHnueckne BOJIHBI, YCIIOBUA
pacripoctpanenus. [lepuo.
CxopocTb pacnpocTpaHeHHS U
JuinHa BOJHBL. [lonepeunsie u
IMPOAOJBbHBIC BOJHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CKOpoCTh 3ByKa. I poMKOCTh

bu6mmoreka [IOK

22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoMcTBa U ckopocTh. [Ikana BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ffOccfeQ
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pa3Burue cpeacTs
cBs3u. Paguonoxarus
o5 Kontponbnas pabota «Konebanus u bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpejie. bubnnoreka [JOK
ToudeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus cera. [loctpoeHnue BH6J_IHOTeKa LOK
N https://m.edsoo.ru/ffOcd4e0
M300paXEHUI B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
08 BHYTPEHHEE OTpaKEHUE. bubnnoreka [JOK
IIpenenbHbI yroa noJHOro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaXKEHHUs
29 JlaGopatopHas pabora «M3mepenue bubnnorexka [JOK
MOKa3aTelisi NPEJIOMJICHHS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenne nzodpaxenuit
% bu6mmoreka [IOK
30 B 1uH3e. DopMyIia TOHKOW JTMH3BL. https://m.edsoo.ru/ffocddle
YBenu4yeHue JuH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
U300paXeHUH B TMH3AX»
32 Hucnepcus ceeta. Cll0KHBIN COCTaB

6enoro csera. L{Bet. JJabopaTopHas



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

pabora «Habmonenue nucnepcuu
CBETa»

33 Unrepdepennus crera. Audpakius bubnmoreka [JOK
cBeta. [ludpakimonnas pemeéTka https://m.edsoo.ru/ffOced22

34 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtruueckue mpuOOpHl M YCTPOMCTBA

35 U YCJIOBHSI MX 0€30I1aCHOTO
IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIACCUYECKON MEXaHUKH. bubnnorexa [HOK
[TocTynatel cienuanbHOU TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE bubmmorexa LIOK

https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus U UMIYJIbC

38 pensTUBUCTCKON yacTulibl. CBS3b bubnuoreka [IOK
MAacCChl C DHEPIUEN U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi MoKos
KonTponshnas pabora «Onruka.

39 OCHOgbl cneulﬁaanoﬁ TEOPUH Bubmioreka IJOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®oronsl. opmyia [Inanka. bubnuoreka [IOK
DHeprus U UMNyJiasc GoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCNE0BaHNE

bubmuorexa [JOK

41 porosddexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Ppororddexra. YpaBHeHHE

42 OunmreitHa i porodddexra. bubmorexa LIOK

«KpacHas rpanuna» porospdexra

https://m.edsoo.ru/ff0d015e



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Hasnenue ceera. OnwiTh [1. H.

bu6mmoreka [IOK

43 JleOeneBa. XMMUYECKOE IEHICTBUE https://m.edsoo.ru/f0d04a6
cBeTa
TexHudeckue ycTpoucTsa u

44 MPAKTUYECKOE MPUMEHEHHE!
¢dorosnemenT, HoTOAATUHK,
coJiHeuHas OaTapesi, CBETOUO/T

45 Pemenue 3aiay no reme «JI1€MEHTHI bubnmoreka [JOK
KBaHTOBOU OITUKU https://m.edso0.ru/ff0d0302
Mopnens atoma ToMmcona. OnbITbI

46 Pe3);[ dop1a 1o paccesTHUIO O- bubmmorexa LIOK

PLOPA p https://m.edsoo.ru/ff0d091a
yactull. [InanerapHast Mmojenp aroma
bu6mmoreka [IOK

47 Hocrynaret bopa https://m.edsoo.ru/ff0d0afa
Wznyuyenue u nornouieHue GOTOHOB
IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK

48 . :

YPOBHS 3HEpruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIEKTPOB

BonHoBBIE cBOMCTBa YacTull. BosHbI

ne bpoins. KopnyckynspHo- bubnuoreka [IOK

49 . :

BOJTHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE M3TyUYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiThl Pesepdopaa no bubnnorexka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOTO U3ITyUEHUS
Cgoiicta anb(a-, 6era-, ramma-

51 u3iydeHus. BousHue
pPaZlMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52 OTKpbITHE TPOTOHA M HEUTPOHA. bubnmnoreka [JOK

W3oronsl. Anbda-pacma.

https://m.edsoo.ru/ff0d1162



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

53

54

55

DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usinydeHue

DHeprus CBA3U HYKIOHOB B SIIpE.

S nepHble peakuuu. AnepHbli
peakrop. [IpoGiemMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKThI AIEPHOMN
SHEPreTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMEHTaJIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
bu3nYECKOI KapTUHBI MUPay

Bun 3Bé3agnoro Heba. Co3Be3aus,
SPKUE 3BE3/bI, INIAHETBI, UX
BuguMoe asmxeHue. ConHeuHas
cucTeMa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

56

Comure. CoHeyHast aKTUBHOCTb.
Ucrounuk sueprun CosiHIla 1 3BE3]1

57

58

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
IIOCJIEI0OBATEIbHOCTH. BHYyTpeHHEe
cTpoenue 3B€311. COBpEMEHHBIE
IIPEACTABIICHUS O IPOUCXOXKICHUU U
sposmony CosHIa U 3BE37

Mineunsiii [Iyts — Hamna
I'amakTuka. ITomoxkenne U IBMKCHHE
Comnnna B 'amaktuke. ['anakTuku.
UéEpHbie IbIPHI B siApax rajlakTUK

59

Bcenennas. PasOeranne rajlakTuk.
Teopust BoJibIIOTO B3pHIBA.



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

60

PenukroBoe uznyueHue.
MeTaranakTuka

Hepemennsie npo6iieMsl
ACTPOHOMHH

61

62

63

KonTponpHas padora « DJI1eMeHThI
ACTPOHOMHH U acTPOPUIUKI))

O6o6matomuii ypok. Pons dhuzuku
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJOTUYECKOMH, COIUATILHOU U
ITHYECKOH cdepax NesTeTbHOCTH
YyeloBeKa

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAYyYHOU KapTHHE
MUpa

64

Ob6o6maromuit ypok. Posb
¢du3nveckoii Teopun B
(opMHpOBAaHUY MPEICTABICHUH O
¢du3nyecKoil kKapTuHe MUpa

65

O6o06matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O MPUPOJE

66

67

68

PesepBHBI ypok. MarautHoe moue.
ONEeKTpOMAarHuTHAasE UHAYKIIUS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEJILHOCTH

Pesepnsiit ypok. KBantoBas ¢usuxa.
DNeMEeHTHl aCTPOHOMUU U
acTpopU3UKI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 10 knace/ Msaxkumies I'.51., byxosues b.b., Corckuit H.H. ox
penaknueti [TapdenteeBoii H.A., AknnonepHoe o6mecTBo «3maTenscTBO
«IIpocBenienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakiueit [lapdpentreBoit H.A., AkuinonepHoe o0iiectBo «M31arenbeTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET
Sknacc py



