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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaétoM deaeparbHOn
paboueii mporpaMMbl BOCIIUTAHUS M KOHLICTIIIUY TpernoiaBanus yueoHoro npeamera «Pusnka» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoit ®enepauny, peaausyloolMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copepxanue mporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa obOydarontuxcs 10—11 kiaccoB npu oOydeHuu ux ¢GusnkKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Noaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTb peanu3allii MEKIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepensitorcs
OCHOBHBIC IIEJIW M3y4YeHUs (U3UKM HA YPOBHE CPEIHEr0 00Iero oOpa3oBaHUs, IIAHUPYEMbIE
pe3yJIbTaThl OCBOSHUS Kypca (PH3UKHU: TNIHOCTHBIC, METAIpeAMETHBIE, TPeIMETHEIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «Pusnkay Mo rojgam o0yueHusl.

®u3rKa Kak HayKa 0 HanboJee OOIIMX 3aKOHAX MPUPOIbI, BEICTYIAs B KAUECTBE Y4EOHOTO
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMH Ui E€CTeCTBEHHO-HAYYHBIX YYEeOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XUMHeEH, Ouosioruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
pPUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cepe HSHEPreTHKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, IOJYyUYEHHUS HOBBIX MaTEpHaJIOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzydenue pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHATh
Hay4YHBIM METOJ1 TO3HAHUS NPU BBIMOJIHEHUN UMU YUEOHBIX UCCIIEI0BaHUI.

B ocHoBy kypca pusuku 11t ypoBHsI CpeiHET0 0011ero 00pa3oBaHUs MOJIO0XKEH Pl UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCeX pas3zesioB (PM3MKHU, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEll MaTepuan Kypca UMK 0ObeJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€pPHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpeanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHnuana Gu3n4eckoi Hayku, OCMBICIIEHHE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU MPOOIEeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUEHHBIX TEOPUI U 3aKOHOB.



Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEJICHHS DIIEMEHTOB COJEPKaHMS,
NOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHM Ha ypOBHE CpeaHEero obuero oOpa3oBaHUsS
SBIISAIOTCS (u3MUeckue Teopuu ((HOpMUpOBaHHME MPEACTABICHHA O CTPYKTYpE IMOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HaYYHbIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (PM3UKU pean3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
7a00paTOPHBIX paboT, KOTOphIE B Mporpamme 1o (usnke oOBEeAUHEHBI B OOUIUH CIHCOK
YUEHHUECKUX MPAKTUUYECKUX padoT. BrlaeneHue B ykazaHHOM IepeyHe J1adOpaToOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAaMH OO0pa3oBaTeIbHOTO
npoliecca UCXOsl U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs kKabuHeta (usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHuE yaenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJISIONINE PUMEHATH H3yYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjerna Kypca,
TaK W WHTETPUPYS 3HAHUS M3 DPA3HBIX pasfesioB. J[is KauecTBEHHBIX 3a/a4 MPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpY’Karollel JKu3HHU, TpeOyrolue BbIOOpa (QU3MUECKOW MOAETM A CUTyalMH MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
o0ecrieyeHnI0 yueOHOro mporiecca 0a30BbIi ypoBEHb Kypca PU3UKU Ha YPOBHE CPEHETO OOIIEro
00pa30BaHUs JIOJKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOr0 KaObuHeTa (PU3MKHM MM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa NPeIMETOB €CTECTBEHHO-HAYYHOTO NHKIa. B kabuHere (u3nku
JOJKHO OBITh HeoOXoJuMoe J1abopaTopHOE OOOpYAOBaHWE JJISl BBIIOJHEHUS YKAa3aHHBIX B
nporpaMMe 1o Gpu3nKe yueHU4eCcKuX NpakTHIeCKUX paboT U JEMOHCTpAIlMOHHOE 000py10BaHHE.

JleMoHCTpalMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECTeUMBaET IMOCTAHOBKY MEPEUMCIICHHBIX B MPOrpamMMe 110
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIENOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
HMIIUPHYUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyJOBaHUE AJIS YUYEHHUECKUX MPaKTHUECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCs B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. TemaTrnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS JOKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (dopMupoBaHHE HHTEpeca W CTPEMJICHHS OOYYaIONIMXCS K HAaydHOMY HW3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE TMPEJICTABICHUH O HAyYyHOM MeETOA€ TMO3HaHUs U (OPMHpPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPYKAFOIIIUM SIBIICHHSIM;



dopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa N3ydeHUSI OCHOB CTPOCHUS
MaTepuy U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopmupoBaHnEe YMEHHI OOBSCHATD SBJICHUS C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUN U
HAay4YHBIX JIOKa3aTeIIbCTB;

dopMupoBaHue MPEACTABICHUH O POIM QU3UKH IS PAa3BUTHSA APYTHX €CTECTBEHHBIX
HaYK, TEXHUKH 1 TEXHOJIOTH.

Joctuxenue 3TUX Iieseld 00ecleurBaceTCsl pEelICHUEM CIEAYIOIUX 3a7ad B Ipoliecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o0Iiero o0pa3oBaHus:

pUOOpeTEeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISPHYIO (PH3UKY, STEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKY;

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

OCBOCHHME CIIOCOOOB pEIICHUS pPa3IMYHBIX 33/Ja4 C SBHO 3aJaHHON (M3MUYECKOU
MOJIeJIbI0, 3a/1a4, TIOPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3AaHNe (PU3NIECKON MOJIEIH,
aJICKBaTHOW YCJIOBHSIM 3a]1a4H;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAaHUPOBAHUS U MPOBEACHUS (PU3MUECKHX
OKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH IIOJIy4EHHOT'O Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JIeATEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YpPOBHE CpeIHEro oOmiero odpazoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 kinacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIIIETCS. PEKOMEH/IOBAHHBIM, YYHTENb JeNaeT BBHIOOp MpoBelAeHHsS 1ab0paTOpHBIX padboT u
OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. dusnka u MeTOAbl HAYYHOI'0 TO3HAHUS
®usnka — Hayka o mpupoge. Hayunsle MeToabl NO3HaHUSA OKpYy’Karouero mumpa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumnores3sl. Ou3nveckne
3aKOHBI ¥ TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HUUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GoOpMHUpPOBAHWM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOICH.

Llemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro aBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssli CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloxkeHue nepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U TIEPEMEIICHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuHneliHoe naBuxeHue. J[[BUkeHHE MarepualibHOM TOYKM IO OKPYKHOCTU C
MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [leproa u yacrora
obparenus. [leHTpocTpeMuTensHOE YCKOPEHHUE.

TexHrMUecKue ycTpocTBa U MPAKTUUECKOE PUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEeIAYn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenre HepaBHOMEPHOTO JBMXKEHHUS C IIEJIBIO OTPEETICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY My TSMH, PONACHHBIME TEJIOM 3a MOCJIeI0BATEIbHbIE

paBHBIE IIPOMEXYTKA BPEMEHU IIPU PABHOYCKOPEHHOM JBHKCHUHM C HAa4daJlbHOM CKOPOCTBHIO,
PaBHOM HYIIIO.

N3yueHne nBUKEHNS MApHUKa B BA3KOW KUIKOCTH.
N3ydenue nBuxeHus Tea, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHumun otHocutenbHOCTH ['anuiies. 1lepoiit 3akoH HeroTona. HepLmanbHble CHCTEMBI
oTCcuéTa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepuaibHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenust (okosi, CKoJIbXeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cuma
TPEHUsI CKOJIbXKEHUsI U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

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

TexHuyeckue yCTpPONCTBA M IPAKTUYECKOE NPUMEHEHHUE: NOJIIMIIHUKY, IBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NaJACHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

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 COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEpTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanbHble M HEMOTEHIMAIbHBIE CUJIBbl. CBSI3b paOOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUU B KUHETHYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

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

Paznen 3. MoJiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U MX OIMBITHOE 000CHOBaHHE.
Bbpoynosckoe asuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOICTB BELIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BeectBa. [loctosHHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHOro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpUHU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHel KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHMS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BeIleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
nzobapa.

TexHu4eckue yCcTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJEKyI
OpPraHUYECKUX COCTUHEHUI.

OmnbiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO IBHIKEHHUSI.

Mogaens onbita [lTepha.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHUS.

Monens, WTIoCTpUpYyIOLas IPUPOLy JAaBICHU ra3a Ha CTEHKH COCy/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHAaTBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHsSs 3HEpPrus TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeanbHOro raza. Buael Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y AebHas
TEIIOEMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpe1aye.

[Tonstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MPOIIeCcCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBEL AeficTBUS TemioBbIX MamuH. [IpeoOpa3oBaHus 3HepTUU B
TeTUIOBBIX MamuHax. KoaduuuenT nonesnoro neiictsus Temnaosoit Mamuubl. [{uka Kapho u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TEINIOIHEPTETUKH.

TexHuuyeckue yCTpoilCTBa U MPaKTUYECKOE MPUMEHEHUE: [BUTaTellb BHYTPEHHErO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OYTBUIKH TIOJ] IEHCTBUEM CIKAaTOTO BO3yXa, HarpeBaHue dupa B JaTYHHOU TPYyOKe MyTEM TPEHUS
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

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

Mopnenu mapoBoii TypOWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO 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/ayXa. HacelmeHHbI map. YaenbHas TeuioTa mapooOpa3oBaHUs. 3aBHCHMOCTH
TEMIEPATYpPbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJUIOB.

Kunkue xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBneHue u Kpucrtainmsauus. Y aeinbHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

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

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenue npu moHW>KEHHOM JaBICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3neu 4. DiekTpoanHaMuka
Tema 1. Dnexkmpocmamuxa

OnekTpuzauuss Ten. OJEeKTpUuuyeckud 3apsan. JlBa Buga AJIEKTPUYECKUX  3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB. 3akoH Kynona. TodeuHslli  AJIEKTpUYECKHI  3aps.
Onexkrpuueckoe mnose. HanpsokéHHocTh anexTpuueckoro noss. IlpuHumn cyneprnosunuun
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. Ilorenuuan. Pasnocts norenuuanos. [IpoBonHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJie. JIusniekTprudeckas IpOHULIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoWCTBa M INMPAKTHYECKOE NPUMEHEHUE: JIJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
arnmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3anMopeicTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpOoCcTaTUYECKas 3alluTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOpa OT IUIOIIA/IH IUIACTHH, PACCTOSHUS
MEXAY HUMH U IU3JIEKTPUYECKON IPOHNULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYLIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BELLECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH [xoyns—JIenmna. MOmHOCTh 37EKTPUUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYIPOBOIHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBoiHUKOBbIE IPUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Juccoryanus. DIEKTPOIIN3.

DJNIeKTpUUYECKHl TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHu4eckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKYyMHBIM JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHMS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IJIOIIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmelraHHOE COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYIIEH cuibl. KopoTkoe 3amMblKaHHE TalbBaHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psa u NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne cMEIaHHOTO COEMHEHHS PE3UCTOPOB.

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

Habmronenue anekrponusa.

MexnpeamMeTrHblie CBSI3H



N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJIEP)KATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

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

Mamemamuxa: penieHre CUCTEMbl YPaBHEHHUH, TMHEWHAs (QyHKIHS, apadoina, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX MPOEKIMU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupojie, nud@ysus, 0CMOC, TeII000MEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKUBOM TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEJN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

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

Texnonoeus: npeodpa3zoBaHne IBMKEHUH C UCTIOIB30BAHUEM MEXaHU3MOB, YUET TPCHUS B
TE€XHHMKE, MOJIIUIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHUS HMITyJIbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJyYEeHUsI COBPEMEHHBIX MAaTEpPHalIOB, B TOM UYHCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHATrpPEeBATENbHbIE MPHOOPHI,
3IEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pasnen 4. DiekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKUMH. [IpyuHIMI Cyneprio3uuy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
nHayKuuy. KapTuHa AMHUI MarHUTHOW MHYKUWU TTOJIS IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpPOBOAHMKA C TOKOM. KapThHa JMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIPaBJICHUE.

Cuwna Jlopennia, e€ MOIyJb W HampaBieHue. JIBUKEHUE 3apsHKEHHOW 4YacTHUIbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6ora cumnsl JlopeHiia.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BekTOpa MAarHUTHOM WHIYKIUH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLIHU. 3aKOH AJIEKTPOMAarHUTHOM MHAyKunn Papajes.

BuxpeBoe ayiekTpuueckoe IMose. ONEeKTPOJABMKyIIas Cuia WHAYKIUU B IIPOBOJHHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHAyKTUBHOCTS. SIBIEHNE CAMOMHTYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH T KIIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuueckue yCTpOWCTBAa W MPAKTUYECKOEC MPUMEHEHHE: TOCTOSIHHBIE MAarHuThl,
ANIEKTPOMATHUTBI, JIEKTPOABUTATEIIb, YCKOPUTENIN 3JI€MEHTAPHBIX YACTHUII, UHTYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JEKTPOHHOIO MyYKa MarHUTHBIM TOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABUKYIIEH CHUJIBI UHAYKIUHA OT CKOPOCTH W3MEHEHHUSI MAarHUTHOTO
MTOTOKa.

SIBiieHME CAMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHrne MarHuTHOTO OJIsI KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa konebanuid. [lpyXMHHBIH MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kojiebanuil. [IpeBpaiiienue sHepruu npu
rapMOHUYECKUX KOJeOaHUSIX.

Konebarenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATBHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYEeCKUMU U  DJIEKTPOMArHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJIeOaTelIbHOM
KOHTYpE.

[TpencraBienue o 3aTyxaroIux KojeOaHUsAX. BbIHYX/IeHHbIE MEXaHHUYECKUE KOJIeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIiil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYJTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, mepegaya U NOTpeOIEHUE SIEKTPUUYECKOM HIHEPIUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTpodHepruu. KynpTypa ucnoiab3oBaHus
AIIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHnueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3aryxaromux KoleOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6nronenue pezonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHus.



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

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamopmuie 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 31eKmpoMazHuUmMHble 60JIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pactpoctpadenus. [lepuon. CkopocTs pacpocTpaHeHus
U JUuMHa BojHbl. [lomepeuHble M MpoAOJibHbIE BOJHBL. MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I 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.

TexHnyeckue yCTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIC MHCTPYMEHTHI,
yJIbTpa3ByKOBas JUAarHOCTHKA B TEXHUKE U MEAMIMHE, panap, paluONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

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.

HccnenoBaHne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETa B OAHOPOIHOMN cpejie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMIICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONHOrO BHYTPEHHETO
OTpaKECHHUSI.

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



ColOuparonue W paccewBaromme JUH3bL. ToHkas mauH3a. DOKyCHOE paccTosHUEe U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBass onrtuka. MuTtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUuecKkue YCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU.

Jlemoncmpayuu

[IpsimonuHeHOE pacHpoCcTpaHEHUE, OTpakKeHHWE W IperomiieHue cBera. OnTuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeHAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Pa3nes 7. KBantoBas pusuka
Tema 1. Dnemenmol K6AHMOB60U ONMUKU
®oronsl. ®opmyna [Tnanka cBsi3u s3Heprun GoTOHA € €ro YaCTOTOW. DHEPrusi U UMITYJIbC
dboToHa.
OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmreitna 1 pororddexra. «Kpacnas rpanuna» porodddexra.
JaBnenune cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuyeckue yCTpOHCTBA M MpaKTHUECKOE NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/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.

BonHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyisspHO-BOJIHOBOM 1yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Jy4YEHHUE.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3JTYYEHHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOLIKE CII0KHOCTb CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHnio coctaBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ayuyeHus. BinsHue panoakTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykionHas monens sigpa ['eitzenOepra—Banenko. 3apsi
anpa. Maccosoe uncio siapa. M3oTomnsl.

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

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

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIeKThI SAEPHON SHEPTreTHKH.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOICHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrsnyeckoil KapTUHBI MUpa.

TexHUUecKue yCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: JO03MMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

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

Pa3nes 8. DjieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

OTaIbl Pa3sBUTHUA ACTPOHOMUH. HpI/IKJ'Ia,ZLHOC U MUPOBO33PCHYCCKOC 3HAYCHNUEC ACTPOHOMUH.



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

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKU. JlarpaMmma «CIeKTpalIbHbINA KIacC — CBETUMOCTbY. 3BE3/1bI [NIaBHOM
IIOCJIEI0BATEIBHOCTH.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb»  JUld  3BE3]  IJIABHOM
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUH U 3BoItoLMU CoslHIA U 3BE3. DTambl KU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTvk. PaguoranakTtiuky v kBa3apsl. YEpHBbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukToBOE U3iIydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJIeNICHUs MOJIOKEHHs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/MS
CeBepHOTo nostymapus U sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NoBTOpeHHE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
3THUYECKON chepax AesITeIbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKU U ACTPOHOMUH B COBPEMEHHOM
HAayyHOM KapTHUHE MHUpaA, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
(du3nyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O pUpoIe.

MexknpeaMeTHbie CBSI3H

N3yuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocylecTBisieTcss ¢ y4€TOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, HayyHbIH (pakT, rumores3a, (Qu3myeckass BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEENIEHNE TUIOIIAIU TIIOCKUX (pUryp u oo0bEma Te.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOI pUpoe, KojaeOaTeNbHble TBUKEHUS B )KUBOMH
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUaLlMU HA )KUBBIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyaA, (POTOChEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: MTUHUU DIEKTpOIEpeiad, TeHEPaTOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAS Te4yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U IIPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yJbTAaThl OCBOEHHs yueOHOro mpenmera «DPu3MKa» TODKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIMXCsi pyKOBOJCTBOBATHCS C(hOPMUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILIECTBa,
pacmmpeHue XU3HEHHOTO OIbITa M OIbITA JESATEIBHOCTH B IPOIECCE PEaTN3allii OCHOBHBIX
HAaIpaBJICHNUI BOCIIUTATEIBHON IESTEIHHOCTH, B TOM YHCJIE B YACTHU!

1) rpa:kIaHCKOro BOCHUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOydYalOmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHICKOT0 O0IIECTBa;

NPUHATHE TPAJAUIMOHHBIX OOIIEYEIOBEYECKHX T'YMAHUCTUYECKUX M JIEMOKPATHUECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX T'Pa)KITaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3allHy;

yYMEHHE B3aUMOJEHCTBOBATh C COLMAIBHBIMH HHCTHUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTapPHON M BOJIOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

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

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3¢TEeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil HayKe;

5) TpyaoBoro BocnuTaHusi:

MHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIN BbIOOp Oynymiel mnpodeccuu u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

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

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHE TJ00AILHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPY KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYHUBOTO 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 ACSITSIPHOCTh HHIMBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble Jjornueckue aeiicTBHA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3MpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATh eI ACSITEIBHOCTH, 33/1aBaTh MAPaMETPhl U KPUTEPUU UX JTOCTUIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEIILHOCTh, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB LIEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEITbHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH pPadOTy B YCIOBHUSIX pPEaJbHOT0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBILUICHUE MIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BIIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHATUSAMH W MeToAamH (pu3mdeckoin
HaYKH;

BIIAJICTh HABBIKAMHU YYEOHO-UCCIE0OBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUS 3a]1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUAAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €ro HMHTEpIIpETaluH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YUYCOHBIX CUTYAIIUSIX, B TOM YHUCJIE MPU CO3JJaHUHU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3M W aKTYallM3UpPOBATh 3a7ady, BbIJBUTATh
TUIIOTE3Yy €€ PEeIIeHMs], HAXOAUTh ApTYMEHTBI ISl JOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHYECKH OLICHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTeIbHON ACSITETLHOCTH, B TOM
YUCJIe MPU U3y4eHUU (PU3UKH,

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHHBATh IPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTUUYECKYIO 001aCTh KU3HEACSITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHUA I/IHq)OpMaI_II/II/I (I)I/I3I/I‘-IGCKOFO COACPpKaHHA U3 NCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKaAIUOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3UYECKOTO COACPXKAHHUS B Pa3sIUYHBIX Qopmarax ¢ y4EToMm
Ha3Ha4YeHUs HHPOPMALIUH U 1IeTIEBON ay IMTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY MpeICTaBICHUS
U BU3yaJIH3alliH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOU JESITEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI C y4é€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAUMHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHON padOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 YYacTHHKA KOMaHIbl B OOLIUI pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

IpejyiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B PAa3IMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEIbHYIO JESATENBHOCTh B 00JacTU (U3UKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3aJIauH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € YYETOM HUMEIOUIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTCHUM;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CHocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUHU B 00J1aCTH (PU3NUKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAJIbHBII MHTEIEKT:



JlaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJIMTEIIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallH, BEIOOpa BEPHOI'O pEeIIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHUXKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporecce 4OCTHXEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHsI CpeAHero obuero oOpa3oBaHusi y oOydyarolIMXCsl COBEPILIEHCTBYETCS HIMOLMOHAIbHBIN
UHTEJUIEKT, PeAIoaraloui copMIUpOBAHHOCTS!

CaMOCO3HAHUSl, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKIIOYAKOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ IOBEJICHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHHSIM U TPOSIBIIATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMD)KEHUIO LEJIM U YCIexy,
ONTUMM3M, HHULIMATUBHOCTh, YMEHHE JEHCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEN;

SMIATHH, BKJIIOYAIOIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE COCTOSHUE JpPYTHUX,
YUUTBIBATh €T0 MPHU OCYLLECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHUMU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 10 ki1acce npeaMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YyHAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpPaxX poJjib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JESATEIIBHOCTH JIIOEH;

YUUTHIBaTh T'PAHUIBl NPUMEHEHHUS H3YYEHHbIX (PU3NYECKUX MOJeNel: MaTepHhajbHas
TOYKa, MHEpLUalbHasl cHUCcTeMa OTCYéTa, a0COIIOTHO TBEPJOE TEJIO, UACANBHBIM ra3, MOJEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUYHBIA DJIEKTPUYECKHUM 3apsA] NPU PELICHUU
du3nyeckux 3anay;

pacno3HaBaTh (U3MYECKHE sBJIEHUS (Tpolecchl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUs BEUIeCTBa M BJIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBI)KEHHE, CBOOOJHOE WaJeHue Tel,
JIBIDKEHUE 110 OKPY>KHOCTHU, HHEPLIUS, B3aUMOAEHCTBHE Tell, U dy3ust, OpOyHOBCKOE JBHKEHUE,
CTpOEHHE KUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE paBHOBECHE, HCMapeHue, KOHJEHCAlus, IUIaBJIEeHHE, KpHUCTaUIM3alus, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, NOBBILIEHUE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYAE, CBA3b
MEXJly NapaMeTpaMu COCTOSHMsI ra3a B H30IIpoleccax, 3JEKTpU3alus Tejl, B3auMOJCHCTBUE
3apsI/I0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
MyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHiia, UMIYJIbC Tella, KHHEeTUYeCcKas
DHEprus, MOTCHIMAIbHAS SHEPTUs, MEXaHWYeckas pabdoTa, MEXaHMUYeCKas MOIIHOCTh; IPHU
OMKMCAHUU MPABUIHLHO TPAKTOBATH (PU3NUYECKUI CMBICIT HCIIOIb3YyEMbIX BEJTMUMH, UX 0003HAUCHUS
U eIMHULI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIUE JaHHYI (U3UYECKYIO BEIUYUHY C APYTUMU
BEJIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS, HWCIOJB3YS
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBWXKEHUS MOJIEKYJ, CPEJHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT MOJIe3HOr0 JEHCTBUS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O00O03HAYEHUS M EIUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (DU3HMYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

OTHCHIBATh M3YUYEHHBIC JJICKTPUUYECKHE CBOWMCTBA BEIICCTBA M AJICKTPUUYCCKUE SIBICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, PAa3sHOCTh MOTEHUHUANOB; TpPU OINKCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINEC JAHHYIO (DU3MUECKYIO BEJTMUMHY C JPYTHMH BETUIHHAMU;

AHATM3UPOBATh (PU3NYCCKUE TPOIECCHl M SBIICHUS, UCIONB3Ys (U3NYCCKUE 3aKOHBI H
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
PaBHOTPABUS WHEPIHATBHBIX CHCTEM OTCYETA, MOJICKYJSIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHMH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MEepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHEHUS
ANEKTPUUYECKOTO 3apsia, 3akoH KynoHa, mpu 3ToM pa3nudarh CIIOBECHYIO (hOpPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BRIPAXKECHUE U YCIOBHS (TPaHUIIbI, 00JaCTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHl 10 HUCCIIEOBAHUIO (PU3UYECKUX SBICHUN M TPOLIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu 3TOM  (HOpMyIHpOBaTH
npoOeMy/3aiady v TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPE/I0KEHHOTO
000pyAOBaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYUIECTBIISATh TPSMbIE M KOCBEHHBIE H3MEpEeHHs] (PU3MYECKHX BEIUYMH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHWS ¥ HCIOJB30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCHMOCTH MEXKIY (PM3MUECKUMU BEIMYUHAMH C UCTIOTB30BAaHUEM MPSMBIX
U3MEpPEHH, TIPU 3TOM KOHCTPYHUPOBaTh YCTAaHOBKY, (PUKCHpPOBATH pe3yNbTaThl MOTYyYECHHOU
3aBUCHUMOCTH (PU3NICCKUX BEIIMYUH B BHJIC TAOIHI] U TPadUKOB, 1eIaTh BEIBOJIBI 110 PE3yJIbTaTaM
WCCIIC/IOBAHHS,

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4e0HOTO0 OKCIEPUMEHTa, Yy4eOHO-HUCCIEeNOBATENILCKOH M MPOEKTHOW JEATENbHOCTH C
UCIIOJTb30BaHUEM U3MEPHUTEILHBIX YCTPOHCTB U JIAOOPATOPHOTO 000PYI0BAHHS;

pemate pacuéTHBIC 3aJadll C SIBHO 3aJIaHHOM (DU3WYSCKOW MOJICIIBI0, HCITOJIB3YS
¢dbusznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/la4dl BEIOMpATh (U3UUYECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMYMHBI W (QOPMYIBI, HEOOXOIUMbIE s €€ pelieHus,
MIPOBOJIMTH PACUETHI M OIICHUBATH PEATbHOCTH ITOJTYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXIeHHU ¢ OOPOi Ha N3yYEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH Y4eOHBIX 33]]a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HMHTEPIPETALUU M MpPEICTaBICHHUS Y4eOHOM M Hay4dHO-
HOIYJIAPHOIN MH(OPMALIUK, T0JTyY€HHOHN U3 pa3IMYHbIX UCTOYHUKOB, KDUTHUECKH aHAJIU3UPOBATh
noJy4aeMyro uH(opMaImio;

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

UCII0JIb30BaTh TEOPETUUYECKHE 3HAHUSA 10 (PU3HKE B TOBCEJHEBHOM XKU3HHU U1 00eCTIeUeHUs
0€301acHOCTH MpU O0pAIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloOIIe cpejie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX pOJIeH, JIaHNPOBaTh pabOTy
IpyNIbl, palUOHAIBHO paclpeneNiiarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K konny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JI0/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 P PeLIeHNH (PU3NUECKUX 3aj1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (Ppororddexr), cBeToBOE NaBlieHNEe, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUUHBIX CPEJ) M IJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUila TOKa, DJIEKTPHUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIICHUE, PAa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYILIas CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cuwia Amnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MArHUTHOIO TOJeW, MepHoA W yacToTa KosiebaHui B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOsHWE M ONTHUYEeCKas Cuja JIMH3bI, MPU OMUCAHUM TPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
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
UMIysibc (OTOHA, TMEPHOJ IOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
NPaBUIbHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBICHUS, UCIONB3Ys (U3NYECKUE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
MNPSIMOJIMHEMHOTO PacipoCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUE DUHIITEHA st HOTOdD(EKTa, 3aKOH COXPAHEHUS YHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXpPaHEHHUS MAacCOBOIO 4YHCIIA,
noctynartel bopa, 3akoH paguoOaKTHBHOIO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMYyIIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHWE M YCIOBHUS (TpaHUIIBI, 001acTH)
MPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH M OITUCHIBATh N300paKEHHE, CO3/1aBAMOE TUIOCKUM 3€PKajiOM, TOHKOW JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 110 HWCCIICOBAHWIO (PU3WYCCKUX SIBICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3aqady U TUIIOTe3y y4eOHOTo AKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUS, TPOBOJINUTH OTBIT U POPMYITUPOBATEH BHIBO/IBI;

OCYUICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHUN:
IPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3YyJIbTATHl MOJYYCHHON 3aBUCHMOCTH
buznyecKux BENWYMH B BHAE TaOMUIl M TpaUKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30HaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4e0HOr0 OJKCIIEpUMEHTa, Y4EeOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIHHBIX YCTPONUCTB U 1aO0OpaTOPHOTo 000pyAOBaHNUS;

pemiate pacu€THbIE 3ala4dl C SIBHO 3a/laHHON (U3UYECKOW MOJENbI0, HCIOIb3YS
(du3nyecKre 3aKOHBI M TIPUHIIUAIIEI, HA OCHOBE aHAJIN3a YCIOBHS 33J1a4¥ BBIOUPATh (PU3NUCCKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIBI, HEOOXOIUMBIC ISl e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAbHOCTD MOYYEHHOTO 3HAaYeHUs (PU3NUECKON BETHUNHBI,

peliaTh KayecTBEHHbIE 3a7aud: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUMBYIO IIETIOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

HCIIOJTL30BATh IPH PEIICHUH YIeOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUs, HHTEPIPETallMd W TPEACTaBICHUS Yy4yeOHOW U Hay4dHO-
MOMYJISIpHOM HHGOPMAIUH, TOTYUYEHHON U3 PA3IMYHBIX UCTOYHUKOB, KpUTHUECKU aHATTM3UPOBAThH
noJiygaemMyro HH(OpMaIuio;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, pa3IndaTh
YCIIOBUS UX 0€30MacHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00BSICHCHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

HCIIOJTb30BaTh TEOPETUICCKHE 3HAHUS 10 (PU3HKE B TOBCEHEBHOMN KU3HU JUTSI O0SCTICUCHUS
0€30MacHOCTH TIpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOHUCTBAMHU, IS COXPaHEHUS
3/I0POBbS U COOMIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHHUS B OKPYKAIOIIEH CpeIe;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TpYNIIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KoaunvecTBO yacos JJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne i/ KonTpoabubie  IlpakTnueckue
NporpaMMsI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
Bu6nmoreka [JOK
11 ®u3uKa ¥ METOIbI HAYYIHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/
Hroro mo paznemy 2
Paznen 2. MEXAHUKA
bubmunoreka LIOK
2.1 Kunemaruka 5 https://m.eds00.ru/7f41bf72
https://resh.edu.ru/
bubmmoreka LIOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/
bubmmoreka LIOK
2.3 3aKOHBI COXpaHEHHSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/
Wroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON bubmorexa [JOK
3.1 9 1
Teopuu https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMHUKH 10 1 bubmiorexa LIOK

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



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
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https://resh.edu.ru/
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AFpCFaTHBIe COCTOsHUA BCUICCTBA.

Bbu6nmoreka [JOK

3.3 o 5 https://m.edsoo.ru/7f41bf72
a30BBIC HCPEXO/IB! https://resh.edu.ru/
Uroro no pazneny 24
Pasznen 4. JIEKTPOIUHAMUKA
bu6nmoreka [JOK
41 JrIekTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
N N Bu6nnoreka [JOK
[TocTostHHBIN 3nEeKTpUUECKHUi TOK. TOKH B
4.2 12 https://m.edsoo.ru/7f41bf72
PAasIIMHHBIX Cpeax https://resh.edu.ru/
Hroro mo paznemy 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoaunvecTBO yacon JJIeKTPOHHBIE
HaumeHoBaHue pa3aejioB U TeM uupoBbIe
Ne n/m P KonTpoabnbie | IlpakTnyeckue (1ubp )
MPOrpaMMsl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
Pazpen 1. 9JIEKTPOANHAMMUKA
bubnuoreka LIOK
MarsautHoe noje. DIeKTpoMarHuTHas
11 I 11 1 3 https://m.edsoo.ru/7f41c97c
AYKIL https://resh.edu.ru/
Hroro no pazneny 11
Pazaen 2. KOJIEBAHUS U BOJIHbBI
M bubnuoreka LIOK
€XaHWYECKHE U JICKTPOMArHUTHBIC
2.1 6 9 1 https://m.edsoo.ru/7f41c97¢c
KOJIChaHA https://resh.edu.ru/
M bubmuoreka LIOK
€XaHUYECKHE U AJICKTPOMArHUTHBIC
2.2 BOIHEL 5 1 https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/
bubmmoreka IIOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/
Wroro no pazneny 24

Pazzen 3. OCHOBBI CIEIIUAJIbBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIELIMATIEHON TEOPUU 4 1 bubnuoreka IIOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 4
Paznen 4. KBAHTOBAS ®PU3UKA
41 DneMeHThl KBaHTOBOM ONTHKHU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c
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4.3

4.2 Crpoenue atoma
AToMHOE SIIpO

Uroro no pazneny

15

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢c

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKN

5.1 DJeMEHTHI aCTPOHOMHH M aCTPO(UUKU 7 E’[I;II?SJ:I/I;Irz.T:;sic])_.Ir(JII?MICQTC
Hroro mo paznemy 7
Paznen 6. OBOBIIAIOIEE IIOBTOPEHUE

6.1 O06o01maroIee MOBTOPSHHE 4 E’[I;ISSJ:I/I;I;T:;S%ES/I?MRQTC
Hroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoaunvecTBO yacos JJIeKTPOHHBbIE
Ne Jara nuppoBbIe
Tema ypoka Koutpoabusie  IIpakTunyeckue op
n/n Bcero u3yueHuss  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®usuka — Hayka o nmpupoae. Hayunsie 1 Bubmumorexa [JOK
METO/bI ITO3HAHUS OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Pounb 1 MecTo ¢pusuku B hopMUpOBAHUU
2 COBPEMECHHOM i)a JHOM K(z 1T)HHE MHpa, B 1 buomaorexa LIOK
P N Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JIEATSILHOCTH JIIOICH
Mexanndeckoe aprkeHue. OTHOCUTEIIHOCTD
3 MEXaHMYECKOTo NBWKeHUs. [lepemenienue 1 buomiorexa LIOK
a - iepemett ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NPSIMOJIMHEITHOE JBUXEHHUE 1 bubmmorexa LIOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MPSIMOJIMHEHHOE 1 Bbubnuorexa LIOK
JIBIOKEHUE https://m.edsoo.ru/ff0c372e
6 CBo0ojiHOE TajieHue. Y CKOpeHue CBOOOHOTO 1 Bubnuoreka [IOK
nagcHus https://m.edsoo.ru/ff0c39cc
7 Kpuponuneitnoe nmwkenne. JIprmkenne 1 bubmnoreka IIOK
MaTepraIbHON TOUYKH 11O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[punnun otHocutenbHOCTH ["anmues.
8 I/II:Ie HaJTbHbIE CUCTEMBI OTcueTa. IlepBhIit 1 bubmmorexa [IOK
pit - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. ITpuHIUIT CyTIepIIO3UITUN
9 cui. Bropoii 3akoH HimT]j)Ha ?1;{ ’ ) 1 bubmmorexa LIOK
) p . a https://m.edsoo.ru/ff0c3be8
MaTepHUaIbHON TOUKU
10 Tpetnii 3akoH HproTOHA 17151 MaTEpUATIBHBIX 1 Bubnmnoreka [IOK

TOYECK

https://m.edsoo.ru/ff0c3be8
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1 3akoH BceMHupHOTO TaroTerns. Crira bubmmorexa LIOK
TspKecTu. [lepBas kocMHuuecKas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka IJOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yipy y https://m.edsoo.ru/ff0c3e18
Cuna tperns. Koo dumment tpenns. Cumna
13 con oTTEIBneHHﬂ n (Il)d(bﬂBI/ImeHI/II/II) Tena B brbmorexa [JOK
P p https://m.edsoo.ru/ff0c3f76
KUIKOCTH FITH Ta3e
[loctynarensHOE U BpalaTenbHOE TBHKEHIE
14 abcomoTHO TBEPIOTO Teaa. MOMEHT CHJIBI. Bubmmorexa [JOK
[Ineqo cunbl. YciioBus paBHOBECUS TBEPAOIO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc MaTepuaabHON TOUKH, CUCTEMBI
15 MaTepuaIbHbIX ToueK. mMmynbe cunbl. 3aKoH Bubmmorexa [JOK
COXpaHEeHUs uMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKCHHE
PaGota u MmomHOCTH cribl. KuHetnyeckas
16 SHEPrusi MaTepuaabHOW Touku. Teopema 00 bubmmorexa LIOK
P P o, Teop https://m.eds00.ru/ff0c4502
M3MEHEHUN KHHETHYECKOW YHEPTHH
[lorenumanpras sHeprus. [lorenuansHas
17 9HEPrus ynpyro aeopMupoBaHHON Bubmuoreka [JOK
npyxuHsbl. [loTeHnmanbHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIN3U TOBEPXHOCTU 3EMIIU
[loTeHnmanbpHBIE U HENOTEHIMAILHBIC CHITBI.
CBs13b paGOTLI HCEIIOTCHIIMAJIbHBIX CHUJI C
18 M3MEHEHUEM MEXaHUUECKOW SHEPTUHI bubmorexa LIOK
P https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJ1. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPIUU
Jlaboparophas pabora «lccinenoBanue CBA3H
a0OTBI CWJTBI C U3BMEHEHUEM MEXaHHUYECKOM
19 P https://resh.edu.ru/

SHEPTHUH Tella Ha IPUMEPE PacTHKEHUS
PE3UHOBOTO KTyTa»



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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KontponbHas pabora mo TeMe «KnHeMartunka.

bu6nmoreka IJOK

20
Jnaamuka. 3aKOHBI COXpaHEHHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-

. bu6nmoreka IJOK
21 KHUHETHYECKOU Teopuu. bpoyHOBCKOE
https://m.edsoo.ru/ff0c4dc2
nerkenne. Jnddysns
XapakTep ABUKEHUS U B3aUMOJICUCTBUS

22 4acTHUll BEHECTBA. MOJENN CTPOCHHUS Ta30B, https://resh.edu.ru/
JKUJIKOCTEMN M TBEPABIX TEI
Macca monekyn. KonndecTBo BemiecTsa.

23 Y B https://resh.edu.ru/
[TocTostnHas ABoraapo
TemnoBoe paBHoBecue. TemnepaTypa u eé

24 p paTyp https://resh.edu.ru/
n3mepenue. lllkana remneparyp Lienscust

o5 Hneanpnsrii raz B MKT. OcHOBHOE bubmuoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcommoTHas TeMItepaTypa Kak Mepa CpeHei

26 KHHETUYECKON SHEPTUH JBIKEHUS MOJIEKYIT bubmorexa LIOK

p N Yo https://m.edsoo.ru/ff0c511e
VYpasuenue Meneneepa-Kianeiipona

27 3akoH JlanbToHa. ['a30BBIC 3aKOHBI https://resh.edu.ru/
JlaGoparophas padora «Mccnenopanue

28 3aBHCHUMOCTH MEXIy NapaMmeTpamu https://resh.edu.ru/
COCTOSIHHS Pa3peKEHHOT 0 Ta3a»

29 W3omporeccrl B uieanbHOM ra3e U ux Bubmoreka [JOK
rpaduyecKoe NpeaCTaBlIcHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEPrus TEPMOJUHAMUYECKON

30 CHCTEMBI ¥ CLIOCOOBI €€ U3MEHEHHUSI. Bubmoreka [JOK
KonuuecTBo TermoTsl u pabota. BHyTpeHHSsS https://m.edsoo.ru/ff0c5952
SHEPTHsI OAHOATOMHOTO UICATBHOTO raza

bubnmnorexa [{OK
31 Bune! rerutonepenaun 1

https://m.edsoo.ru/ff0c5c36
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V nenpHast TEINIOEMKOCTE BEILIECTBA.

32 KonuduecTBO TEIIOTH MPH TEILIonepeaaye. brbmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIH porece
33 [TepBbIit 3aKOH TEPMOJUHAMUKU U €TI0 bu6nmoreka IJOK
NpUMEHEHNE K U30IpoIleccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatnuMocTh IpoI1ecCoB B IPHUPOIC. bubmmoreka [JOK
Bropoli 3aKk0H TepMOAMHAMUKHN https://m.edsoo.ru/ff0c6230
35 [Ipunnun aeiicreus u KI1J Temmooit bubmuoteka LIOK
MAIlVHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ
37 DKOJIOTHYECKHUE MTPOOIEMBI TETTIOIHEPT e THKH
38 Oo6o06marommii ypok «MoJiekysipHas bubmmoreka [IOK
¢m3nka. OCHOBBI TEPMOJMHAMHKID) https://m.edsoo.ru/ff0c6938
KonTponbHas pabora o teme
39 «MonekysipHas ¢pusnka. OCHOBBI brbmorexa [JOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKIDY
40 [TapooOpa3zoBanue U KOHAEHCALIS. Bbubnuorexa LIOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAas ¥ OTHOCUTEIbHAS BIAYKHOCTh Bubnunoreka [IOK
Bo3ayxa. HaceleHHslii nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammmueckue u
42 amopdHsie Tena. AHM30TPOIHUS CBOMCTB Bbubmuorexa LIOK
KpucTayuioB. JKukue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTepHaIbl
43 [TnaBneHue u KpucTAUIH3AIU. Y eTbHAS Bu6mmoreka IJOK
teruiora miasneHus. CyOnumanus https://m.edsoo.ru/ff0c6708
Bu6mmoreka IJOK
44 YpaBHeHHE TEIUIOBOTO OanaHca httos://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Teq. DIEKTPUUECKUM 3apsi. Bubnmnoreka [JOK

I[Ba BHUJA DJICKTPUYCCKUX 3apAa0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHUKH, TUIIEKTPUKH U

46 TTOJTYTIPOBOTHUKH. 3aKOH COXPAHCHHSI brbmorexa [JOK
YHpOBOA ' P https://m.edsoo.ru/ffOc6bcc
ANIEKTPUIECKOTO 3apsijia
47 BzaumopeiictBue 3apsaaos. 3akon Kynona. bubmmorexa [IOK
ToueuHbIN 3IEKTPUUECKUM 3apsij https://m.edsoo.ru/ffOc6ces
Hampspk€HHOCTD 3IIEKTPHYECKOTO OIS,
48 [TpuHIHAIT CYyTIEPIIO3UIINHT K TPHUSCKUX brbmorexa [JOK
P o YHep N P https://m.edsoo.ru/ff0c6df2
noJjieH. Jluauun HaIMps>KCHHOCTU
Pabora cuit 351eKTpOCTaTHYECKOTO MOJIS. bubmmorexa [IOK
49
[Torenuuan. PasHocts noTeHMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBoAHUKY U AVPICKTPUKH B
50 3JIEKTPOCTATUUCCKOM I10JIC bubmorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JudnexTpryeckast IPOHUIIAEMOCTh
Bu6nmoreka IJOK
51 OnexktpoémrocTh. KoHmencarto
P A P https://m.edsoo.ru/ff0c7126
59 DNMeKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa. bubnmorexa [IOK
OHeprus 3apsHKEHHOr0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
JlaboparopHnas pabora "HM3mepeHue
53 paTopHaz p bex 1 https://resh.edu.ru/
3IEKTPOEMKOCTH KOHJIEHCATOPa
ITpuHun necTBUs U NPUMEHEHNE
KOHJICHCATOPOB, KOMTUPOBAILHOTO arapara,
54 Hv p P P https://resh.edu.ru/
CTPYHHOTO pUHTEPa. DIIEKTPOCTATHIECKAS
3amuTa. 3a3eMIIeHUE JIEKTPOPHOOPOB
DNEeKTPUYECKUI TOK, YCIOBUS €T0
cymiectBoBaHus. [TocTossHHBIN TOK. Crita
55 ym https://resh.edu.ru/
toka. Hanpspkenne. ConpoTtuBnenne. 3akoH
Owma 1 y9acTka e
[TocneaoBarenbHOE, MapaieIbHOE,
56 CMEILIAHHOE COEUHEHUE IPOBOIHUKOB. 05 bubmoreka [TOK

JlaboparopHnas pabora «3yuenune
CMEIIIaHHOTO COCTUHEHUSI PE3UCTOPOBY»

https://m.edsoo.ru/ff0c74f0
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PaboTa 1 MOIIIHOCTH IEKTPHUYECKOTO TOKA.

bu6nmoreka IJOK

57
3axon xoymns-Jlenma https://m.edsoo.ru/ff0c7838
3axon OMa 11 TTOTHOH (3aMKHYTOM)
aieKTpuueckoi nenu. KopoTkoe 3aMbIkaHue. Bu6 110K
HOJIMOTEKA
58 JIaGoparopHas padora «M3mepenue D/1C 0.5
patop p p A https://m.edsoo.ru/ffOc7ae0
HCTOYHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBJICHUSD)
DNeKTpOHHAs MPOBOAMMOCTH TBEPIBIX
METAJUIOB. 3aBUCHUMOCTH COIIPOTHBIIEHUS
59 p https://resh.edu.ru/
METaJUIOB OT TEMIIEPaTypHI.
CBepXIpoBOAUMOCTb
DneKTpUYECKN TOK B BakyyMe. CBoiicTBa
60 i vy https://resh.edu.ru/
3JIEKTPOHHBIX ITYYKOB
[TomynpoBOgHUKH, HX COOCTBEHHAS U
61 MpUMecHas mpoBouMocTh. CBoiicTBa p—N- bubmmorexa LIOK
p P ) https://m.edsoo.ru/ff0c84ae
niepexoza. [lomynpoBoTHUKOBBIE IPUOOPHI
OneKTpUYECKUI TOK B pacTBOpax n
62 pacIuiaBax 3JeKTpPOJIUTOB. Bubmmorexa [JOK
OJIEKTPOIUTUYECKAS JUCCOLIUALIUS. https://m.edsoo.ru/ff0c82ba
OnexTponns3
DIEKTPUUYECKUH TOK B Tra3ax.
. . bubmoreka IJOK
63 CaMOCTOSTEIBHBIN U HECAMOCTOATEIHLHBIN
https://m.edsoo.ru/ff0c84ae
paspan. Monuus. [lnasma
DnexTpudecKue MpUOOpPhl U yCTPOUCTBA B UX
64 npakTAdecKoe npuMenenue. [Ipasmia buGmnorexa I1OK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
bubmunoreka IIOK
65 O0001IAaIIUN YPOK «DIEKTPOINHAMUAKA))
HIAIOTHH Yp po https://m.edsoo.ru/ff0c88be
66 KonTponbHas pabora mo teme Bubnmnoreka [JOK

«3nexrpocratuka. [locTosHHBII

https://m.edsoo.ru/ff0c8a8a
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SNIEKTPUUECKUN TOK. TOKH B pa3IuYHBIX
cpemax»

67 PesepBHsrii ypok. Kontponpraas paboTta mo 1 bubnunoreka [JOK
Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 Pezepsuslii ypok. O6o0marommii ypok no 1 bubnuoreka [IOK
temam 10 xmacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
Ne Jdara uudposbie
Tema ypoka KonTtpoabnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi =~ o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
ITocTosiHHBIC MAarHUTHI U UX
1 B3auMozericTeue. MaruutHoe noie. Bektop 1 bubamnoreka [HOK
MarHUTHOW MHAYKUUU. JINHUYA MarHUTHOU https://m.edsoo0.ru/ff0c9778
WHIYKIAA
MarsuTHOE 110JI€ TPOBOJHUKA C TOKOM.
2 OmnsiT Opcrena. Bzaumoneiicteue 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 Jlaboparophas padota «/3ydenue 1 1 Bbubaunoreka [JOK
MarHUTHOTO TIOJS KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOI'O MOJISl HAa IPOBOJHUK C
4 tokoM. Cuna Amnepa. Jlabopatopnas pabota 1 1 bubanoreka [HOK
«HccnenoBanue AeCTBUSA IIOCTOSSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHura Ha pamMKy ¢ TOKOM»
JleiicTBME MarHUTHOIO MOJISl Ha
5 JBIKYIIYIOCS 3apsDKEHHYIO yacTuny. Cuna 1 bubmorexa [HOK
i P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cumst Jlopennia
DnekTpoMarauTHas HHIyKus. [ToTok
6 BEKTOpa MarHUTHOW MHAYKIMU. DJ1C 1
WHIYKITAA. 3aKOH DJIEKTPOMarHUTHOU
uHaykiuu Papaznes
7 Jlaboparophas padbora «Hccnenopanue 1 1 bubnmnoreka [HOK
SIBJICHUS 3JIEKTPOMAarHUTHON MHTyKIIUN» https://m.edsoo.ru/ff0cal50
8 NHnykTUBHOCTD. SIBIEHUE CAMOUHAYKIIUH. 1 bubmmoreka [JOK

9J1C caMOMHIYKITHN. DHEPTHUSI MATHUTHOTO

https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

IIOJIAI KaTYIIKHU C TOKOM. SHCKTpOMaFHI/ITHOG
II0JIC

TexHU4ecKUe yCTpOUCTBA U UX IPUMEHEHUE:!
MMOCTOSTHHBIE MArHUTHI, JIEKTPOMATrHUTHI,
3JIEKTPOIBUTATENh, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHUIl, HHIIYKIIMOHHAS TIEYb

O6o06matonuit ypok «MarautTHoe IoJie. bubnunoreka [JOK

DNeKTpOMarHuTHAsE UHTYKITHSDY https://m.edsoo.ru/ffOcab82

bubnmoreka IJOK
nosie. DIEKTPOMAarHUTHAsE UHIYKIUS» https://m.edsoo.ru/ffOcad58

KonTtpoibHas pabora 1o Teme «MarauTHoe

CB00OOTHBIE MEXaHUIECKHE KOICOaHMsI.
apmonnyeckue KonebaHus. YpaBHEHUE Bu6mmoreka [IOK

rapMoHH4YeCKuX konebanuii. [IpeBpamienne https://m.edsoo.ru/ff0caf06

SHEPTUuu

JlaGoparophast padora «Hccnenoanue

3aBUCUMOCTH IEPHUOIA MAIBIX KOJIEOAHUM
P 1 1 https://resh.edu.ru/

rpy3a Ha HUTH OT JJTUHBI HUTH U MacChI
rpy3a»

KonebarensHblit KOHTYp. CBOOOTHBIE

QJICKTPOMAarHuTHBIC KOJ'Ie6aHI/I$I B UJ€AaJIbBHOM
bub6mmoreka [IOK

0 LA 1
KOJICOATCIIbHOM KOHTYPC HaJIOTUS MEXKAY hitps://m.eds00.ru/ff0ch820

MEXaHUYSCKUMHM U 3JIEKTPOMArHUTHBIMU
KOJIeOaHUsIMU

®opmyna Tomcona. 3aKoH COXpaHEHUS
butmmoreka [IOK

3HEPIrUM B UACAUILHOM KOJIeOaTeNbHOM 1
p A https://m.edsoo.ru/ffOcb9c4

KOHTYpE

[IpencrasieHune o 3aTyXaromux KoJIeOaHUsX.
BrinykieHHbIE MEXaHHYECKHE KOJIeOaHMsI. bu6mmotexa [IOK

Pe3onanc. BeiHyx/1eHHbBIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMarHUTHBIE KOJIeOaHUs
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ITepemennsIit Tok. CHHYCOUTATBHBIHN
MepeMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO

bubmmoreka [IOK

17
TOKa. AMIITTUTYHOE U JeCTBYIOIIEE https://m.edsoo.ru/ff0chd34
3HAYCHUE CHJTBI TOKA U HANIPSKCHUS
18 Tpancdopmarop. [Ipon3BoacTBo, nepenada u
noTpebiieHHe EKTPUIECKON SHEPTUH
YCTpOHCTBO M MPAKTUUECKOE IPUMEHEHHUE
19 3JIEKTPUYECKOr0 3BOHKA, FeHepaTopa bubmiorexa LIOK
P > L HEPATOP https://m.eds00.ru/ff0cc324
MIEPEMEHHOTO TOKa, IMHHUHN 3JIeKTpoIiepeaad
DKOJIOTHYECKUE PUCKH TIPU MPOU3BOJICTBE
20 3J1eKTpo3Hepruu. KyapTypa nucnonab3oBaHust https://resh.edu.ru/
AJIEKTPOIHEPTHH B TIOBCETHEBHOM JKU3HH
MexaHHuecKre BOJTHBI, YCIOBUS
21 pacnpoctpanenus. [lepnon. CkopocTs Bu6mmoreka [IOK
pacrpoCTpaHeHusl ¥ JJIINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
TMonepeuHblie U POOTBHBIC BOTHBI
29 3Byk. CkopoCTh 3ByKa. [ pOMKOCTB 3ByKa. bu6immoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 ONeKTpOMarHuTHBIE BOJIHBI, X CBOWCTBA U bubanoreka [HOK
ckopocTb. IlIkana 3neKTpoMarHuTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 HpI/IH]_II/IHBI PaaruoCBA3U U TCICBUICHUA.
PasButne cpencts csa3u. Pagnonokanus
butmmoreka [IOK
25 KontposbHas pabota «Konebanus u BOITHBI
p P https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHeliHOE pacpoCTpaHEHNE CBETA B
26 OXHOPOIHOM cpene. TOUYeuHBI HCTOYHHK buGnuorexa IIOK
P pele. https://m.edsoo.ru/ff0cd350
cBeta. JIyu cBera
OTtpaxkeHne cBeTa. 3aKOHBI OTPAKEHHS CBETA.
N bubmuoreka [IOK
27 [ocTpoenne n300pakeHN B TIIOCKOM

3epkaie

https://m.edsoo.ru/ff0cd4e0
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IIpenomnenue cBera. IlosHOE BHYTpEeHHEE

28 otpaxkenue. [IpeiebHbIN yToll TOIHOTO bubmorexa LIOK
P - e Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKCHHS
29 JlaGoparopnas pabota «H3mepeHue bub6mmoreka [IOK
ToKa3artelis MpeOMJIEHUS CTeKIa» https://m.edsoo.ru/ff0cd67a
JIumsel. [locTpoenne n300pakeHUH B JTUH3E.
30 ®dopmysa TOHKOW JIHH3BI. Y BEITUUYCHUE bubmorexa [JOK
Py ' https://m.edsoo.ru/ffOcddle
JIUH3BI
Jlaboparophas padbora «Vccnenopanue
31 ¢ paTop p y oAl https://resh.edu.ru/
CBOWCTB M300payKEHUI B TMH3AXY
Hucnepcus ceera. CnoxHBII cocTaB 0enoro
32 cgera. L[Ber. JlaGoparopHas paborta https://resh.edu.ru/
«Habmoaenne qucnepcuu CBeTay»
WnaTtepdepennus cera. Judpaxims cera. bu6mmoreka [IOK
33 B
JudpaknronHas pemérka https://m.edsoo.ru/ff0ced22
34 IlonepedHOCTh CBETOBBIX BOJIH. bubanoreka [HOK
[Tonsipuzaius ceeta https://m.edsoo.ru/ff0cf02e
Onrryeckue MpruOOPHI U yCTPOMCTBA U
35 PHDOPHL 1 YCTIP https://resh.edu.ru/
YCIIOBHS UX 0€30MaCHOTO MPUMEHEHHUS
I'paHMIbI MPUMEHUMOCTH KIIACCHYECKOMN
36 MexaHukd. [TocTynaTel crienualbHON TEOPUHU buGnmorexa ITOK
) 4 P https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
37 OTHOCHUTEBHOCTh OJTHOBPEMEHHOCTH. bubnmnoreka [HOK
3ameasieHue BPEMEHU U COKpAIICHUE ITTUHBI https://m.edsoo.ru/ffOcfa4?2
DHEeprUs U UMITYJIbC PENSTHBUCTCKON
38 yacTulbl. CBSI3b MAcChl C SJHEPTHUENA U buGnuorexa ITOK
) p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHUS TIOKOS
39 Kontponbnas padora «Ontruka. OCHOBBI Bub6imoreka [IOK

CHGLIPIaJII:HOﬁ TCOPHUHU OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®oronsl. Dopmyna [lnanka. DHeprus u

bubmmoreka [JOK

40
UMITYJIC OTOHA https://m.edsoo.ru/ffocfel6
41 OtkpsiTHE 1 uccienoBanne Gorodddexra. bubnunoreka [JOK
Omeitet A. I'. CronetoBa https://m.edsoo.ru/ffOcffc4
3akonbl porodpdekra. YpaBHeHHE
42 SﬁHmTCIgI)Ha Hqi)lq)(bOToa(b(geKTa «Kpacunas bubmorexa [JOK
g B https://m.edsoo.ru/ff0d015e
rpannna» porodaddexra
43 Hasnenue ceeta. OnbiTel [1. H. JIeGenena. bubanoreka [JOK
XHUMHYECKOe JSHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue yCTpoUCTBA U IPAKTUYECKOE
44 MIpUMEHEHHUe: OTOITEMEHT, (JOTONATIHK,
COJIHEYHast OaTapesi, CBETO O]
45 Pemrenue 3aymad mo Teme «3JI€MEHTBI bubmunorexa LIOK
KBaHTOBOW ONTHKU https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITH
46 Pesepdopaa mo paccesHuO 0-4acTHI] bubmiorexa [IOK
PROPA P ' https://m.edsoo.ru/ff0d091a
IInanerapHast MOZENb aToMa
bub6mmoreka [IOK
47 II b
OCTYNIATHL Hopa https://m.edsoo.ru/ff0dOafa
H3nyuyenune u niornonieHre GoTOHOB NMPHU
48 e zxone aToMa C OJTHOTO q)OBH;{ BHCPFI/II/I bubmmorexa [IOK
P N A P P https://m.edsoo.ru/ff0dOafa
Ha Apyroii. Buapl ciekTpoB
BousHoBBIE cBOlicTBa yacTuil. BosHbI e
49 Bpoiins. KopmyckynsipHo-BOITHOBOK Bbu6imoreka [IOK
ITyanu3M. CHOHTaHHOE U BBIHYKIEHHOE https://m.edsoo.ru/ff0d0ca8
U3IyUYCHHUE
OTKpBITHE PATNOAKTUBHOCTH. OTBITHI
butmmoreka [IOK
50 Pesepdopa no onpeneneHno cocraBa

PAAOAKTUBHOI'O U3TYUCHUA

https://m.edsoo.ru/ff0d0fd2
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51

52

53

CsoiicTBa anba-, 6eta-, raMmMa-u3TydeHHsI.
BinsiHue pagroakTUBHOCTH Ha YKUBBIC
OpTaHU3MBbI

OTKpBITHE IPOTOHA U HEUTpOHA. 30TOMEI.
Anbda-pacniag. DIeKTpOHHBINA U
MO3UTPOHHEIN OeTa-pacnaza. [lamma-
U3ITy4eHHUe

OHeprus CBA3M HYKIJIOHOB B siape. SaepHble
peaxiun. Snepusrit peaxtop. [Ipodiemsr,
MIEPCTIEKTUBBI, IKOJIOTUYECKHE aCTIEKThI
SIIEPHOM SHEPTETUKHU

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmunorexa LIOK
https://m.edso0.ru/ff0d1356

54

55

56

DneMeHTapHble YacTUILbl. OTKpBITHE
MO3UTPOHA. METO/IbI HAOIOICHUS U
perucTpanu 3eMeHTapHbIX YaCTHLI.
Kpyrusiii cron «®@yHnaMeHTaabHbIe
B3aMMOICHCTBUS. EMUHCTBO (husndeckoin
KapTHHBI MUpa»

Bup 3Bé3anoro Heba. Co3Besaus, ipKue

3BE3bI, INIAHETHL, UX BUANMOE IBIKECHHUE.
CosHeyHas cucremMa

Comnuue. CotHeyHast akTUBHOCTE. MICTOYHUK
sHepruu ComnHIa U 3BE311

bubnmoreka IJOK
https://m.edsoo.ru/ff0d0e38

https://resh.edu.ru/

57

58

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3B&3/bI IIIaBHOM MTOCIEA0BATEIILHOCTH.
Bayrpennee crpoenue 38E31. CoBpeMEHHbBIE
MPEACTABICHUS O NPOUCXOKACHUU U
sposroriny CoJTHIIA 1 3BE3]

Mueunstii Iyt — Hama I'anakTuka.
ITonoxenne u neuxenne CosHLA B
lanaktuke. ['anaktuxu. YEpHbIE NBIPHI B
AIpax TaTaKTHK

https://resh.edu.ru/

https://resh.edu.ru/
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Bceenennas. Pazoeranne ramakTuk. Teopust
59 Bonpioro B3peiBa. PenmkToBOE H3mydeHue. 1 https://resh.edu.ru/
MeraranakTuka

60 Hepermennsie npobaeMbl aCTpOHOMHN 1

KonTtponbnas pabota «1meMeHTHI

61
aCTPOHOMUU H aCTPODUZNKI»

1 1 https://resh.edu.ru/

O6o6matonuii ypok. Pons Gusmku
aCTPOHOMHUHU B 3KOHOMHUYECKOMH,

62 1 https://resh.edu.ru/

TEXHOJIOTUYCCKOM, COIMAILHON U 3TUUECKOI
chepax IesaTenbHOCTH YelIOBEeKa

O6o6matonuit ypok. Pons u MecTo hmsuku
63 Y aCTPOHOMHH B COBPEMEHHOW HAYYHOM 1 https://resh.edu.ru/
KapTHHE MUpa

O6o6matonuii ypok. Pons gusundeckoit
64 TEOpUHU B (OPMHUPOBAHHUN TIPECTABICHUH O 1 https://resh.edu.ru/

(uznveckoil kKapTuHe MUpa

Oo6o6miarommii ypok. Mecto Gpusnueckoi

KapTHHBI MHUpa B OOIIEM pSITy COBPEMEHHBIX

65 1 https://resh.edu.ru/

C€CTCCTBCHHO-HAYYHBIX HpeI[CTaBHeHI/Iﬁ (0]
npupoe

PesepBHbIl ypok. MaronuTHoe 1noJie.

66 1 https://resh.edu.ru/

SHCKTpOMaFHI/ITHaH HUHAYKIUSA

PesepBHblit ypok. Ontuka. OCHOBBI

67 1 https://resh.edu.ru/

CHeHHaHBHOﬁ TECOPHUHU OTHOCUTCIIBHOCTHU

Pesepnslit ypok. KBanToBas ¢usuka. bu6mmotexa [{OK

OJeMeHTHl aCTPOHOMHH M acTpO(QU3UKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

68

68 4 7
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» ®uswuka, 10 xmace/ Mskummes ['.51., byxosues b.b., Corckuit H.H. mon penaxmmeit [lapdentpeBoit
H.A., Axumoneproe obmiectBo «M3marensctBo «IIpocBemenne»
» ®usuka, 11 xnace/ Mskumies I'.J1., Byxosues b.b., YUapyrun B.M. non penakiueii [lappenrbeBoit

H.A., Axumoneproe obmectBo «M3marenscTBo «IIpocBemnenne»

METOIUYECKHUE MATEPUAJIBI JIUISA YUUTEJISL
1. ®m3uka. 10 xmacc. YueOHUK 11 00111e00pa3oBar. opraHu3anui ¢ MPIILHA JICKTPOH. HOCHUTEIE:
0a3oBbiii ¥ npodunbHBIN ypoBHU/ I'.51. Mskuiies, b.b. Byxoenes, Corckuit H.H./ M.: [Ipocsenienue,
2020.

2. Kymnepmrreitn 10.C. @usnka. {uddepernunpoanabie KOHTpoIbHBIE paboThL.7-11kmacc.CII6.: Uzn.
Jom «CenTs16pn», 2015.

3. ®uszuka. «KoHCTPYKTOP)» CaMOCTOSTEIBHBIX U KOHTPOIBHBIX paboT. 10 — 11 kmaccel: mocobOue mis
yuurenen ooieoopasonat. yupexaeuuii/ C.M. Auapromeukut, A.C. CinyxaeBckuii.- M.
[Ipoceemenue, 2018.

4. CoopHuk 3ana4 1o ¢usuke. 10-11 knaccer (k yueOnukam I'.51. MskuieBa u.ap.) — M.: Dk3aMeH,
20109.

5. Coopnuk 3ama4 no ¢pusuke s 10—11 kmaccsl: mocodue s ydamumxcs 001eoopazoBar.
opranm3anmii: 6a3oBbiii u nmpodui. yporau / H.A. [Tapdenrbena.- 5-¢ uzn. M .: [Ipoceemenue, 2017 1.

6. ®usuka. 3agaunuk. 10-11 ki.: [Tocobue mist obmeodpazoBart. yupexaenuii / Peimkesud A. I1. - M.
Hpoda, 2019.

7. TemaTuyecKue CaMOCTOSTENIbHBIC U KOHTPOJIbHBIE pa0boThI 1o (usuke. 10 kiacc. / O.U. ['pomiiesa.-
M.: Dk3amen, 2017.

8. A.Il. PeimreBuny. COopHUK 3a1a4 110 (husnke. Mocksa, [Ipoda, 2017 r

9. ®poHTaNBHBIE JIA0OpaTOpHEIE paboThl MO Gu3nke B 7-11 kiaccax o01eoOpa3oBaTeIbHBIX
yupexaenusx: Ku. nius yuurens / B.A. Bypos, F0.W. luk, b.C. 3Bopsikus u 1p.; nmox pea. B.A. bypoga,

I'.I". Hukudoposa. - M.: IIpoceenienune: Yueo, aur., 2015



10. Komudukarop 3;1eMEHTOB COJIepKaHusI U TPeOOBaHUHN K YPOBHIO IMOATOTOBKY BBIITYCKHUKOB
00111e00pa30BaTENbHBIX YUpeXkKAeHUH 171 mposeeHus B 2024 Toy eAMHOTO TOCYAapCTBEHHOTO

sk3amena nmo ®U3UKE.

11. JI. A. Kupuk. ®uszuka 10. COOpHHK CaMOCTOSATEIHHBIX M KOHTPOJIBHBIX padoT. Mocksa «Jirekca»
2019 .

12. ®uzuka. 10 kIace: TeXHOIOTHYECKHE KapThl YPOKOB 1o yaeOHuKy '.51. Mskummesa, b.b.
byxosuesa, H.H. Cotckoro/ aBt.-coct. H.JI. Tlenareituenko.- Bonrorpan: Yuurens. 2019.

13. I'.B. Mapkuna ®usnka 10 knacc. [loypounsie miansl no yueonuky I'.51. Mskumesa, b.b.
Byxosuesa. B.: Yuurens, 2020.

14. COOpHHK TECTOBBIX 33aHU I TEMATHYECKOTO M UTOTOBOTO KoHTpoJis. dusnka 10 kiracc. M.:

«nTemnext-Lentp», 2019

IMN®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET
1. Bubmunoreka [TOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru






