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HOACHUMTEJIBHASA 3AIITMCKA
[Iporpamma 10 (u3uke 0a30BOr0 YpOBHS CpPEOHEr0 YpPOBHS OOIIEro

oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3yibTaram
OCBOEHHsI OCHOBHOI 0Opa3oBaTeiabHOU nporpammel denepanuu, npeacTaBIeHHOMN
B ®I'OC COO, a taxxe ¢ yuétoM (penepanbHOil pabouel mporpaMMbl BOCITUTAHUS
¥ KOHIEMIMM TpenojaBaHus ydeOHoro mpeamera «Du3umka» B 00pa3oBaHUU
OpraHu3aLun Poccuniickon deneparum, peanm3yronmx OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copepxanne mporpaMMbl MO (PU3MKE OPHEHTUPOBAHO HA CTPAHUIIBI
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa yuyauuxcsa 10—11 kimaccoB npu o0yueHun ux
¢uzuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESTEIIbHOCTHOIO
koHTekcTa. [Iporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm PI'OC COO k
€BPOINEHCKUM JIMYHOCTHBIM, MPEAMETHBIM M METallPeIMETHBIM pe3yJbTaTaM
oOy4deHHs], a TaKkKe 00ecleurnBaeT HEOOXOJUMOCTh PeATM3aLUU MEXITPEIMETHBIX
CBA3€H (PU3MKM C €CTECTBEHHO-HAyYHBIMU YYEOHBIMH IpenMeTramu. B kadecTBe
OCHOBHOM LI€JIM M3y4yeHHUs (U3MKM Ha OOLIEM YPOBHE CpelHero oOpa3oBaHUS,
NPUBEACHBI CIEAYIOLIME PE3yJbTaThl HM3y4eHUs Kypca (U3HKHU: JIMYHOCTHBIE,
MeTamnpeIMEeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

. [IpuBoasiTCS pe3ynabTaThl OCBOEHUA Kypca (U3MKH Ha 0a30BOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00yUEHHUS;

. coJiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojam oO0y4eHusl.

®duszuka Kak Hayka 0 Haubosee oOUIMX 3aKOHAX MPHUPOJIbI, MIPeICTaBICHHAS
B BHUJIE€ CHUCTEMbI OOY4YEHMsI IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaa B
3HaHMs 00 okpyxatoieM mupe. LIIkonbHbINH Kype PU3UKU — CUCTEMOOOPa3yIOIIUA
JUISL €CTECTBEHHO-HAYYHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI UCXOMST
U3 OCHOB IPOLIECCOB U HANPABICHUMN, U3y4YaeMbIX XUMUU, OMOJIOTHH, (PU3NUECKOM
reorpaguu U acTpoHOMUU. Mcrionb30BaHUE U aKTUBHOE MTPUMEHEHUE (PU3NYECKHUX
3HaHUU OmNpeeNseT XapakTep M pa3BUTHE MEPENOBBIX TEXHOJIOTMHA B 00JIacTH

9HCPIrCTUKHU, TPAHCIIOPTA, OCBOCHHA KOCMOCA, IMOJYUYCHHSA HOBBIX MATCPHAJIOB C



3aJIaHHBIMU TIPUHIUIIAMA U OpyTruX. 3ydenne Gu3nku BHOCUT OCHOBHOM BKJIaa B
METO/Ibl €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydJaromuXcsl, B METOAaX YMEHUMN
NPUMEHSATh Hay4yHbIE METOJAbl TMO3HAHUS MPU BBHIMOJHEHUM HMMH HAyYHBIX
VCCIICIOBAHUM.

B ocHoBy kypca ¢usuku miis ypoBHS CpeAHero ooOiiero oOpa3zoBaHUs
3aJI0)KeH pANl UJeH, KOTOphIE MOXKHO paccMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOCHUSI.

Hoes xopowa.B COOTBETCTBUHM C €€ KYpCOM SIBJISIETCSl JIOTHUECKHU
3aBEpIIEHHBIM, OH COACPKHUT MaTepHalbl U3 BCEX paslenoB (M3HMKH, BKIIOUYAs
BOIIPOCHI KaK KJIaCCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes cenepanusayuu . B coOTBETCTBUM C MaTepHaliaMH Kypca (HU3HKH,
00BeNMHEHHBIMA BOKPYT (M3HUECKUX Teopuil. Bexymmm B Kypce SBISIOTCS
MPEICTABIICHUS O CTPYKTYPHBIX CJIOSX MATEPHH, IPUPOJIBI U MOJIS.

Hoes cymanumapuzayuu . Ee peanuzanusi npearnoyiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3UUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU M SKOJOTHUYECKHUMH MTPOOIEMaMHU.

Hoes  npuxnaomoii  manpasenennocmu . Kypc — ¢usuku  mpenmosaraer
3HAKOMCTBO C IIMPOKHUM KPYTrOM TEXHUYECKHX M TEXHOJOTMYECKHX TEXHOJIOTHUH,
W3YYCHHBIX TEOPUN U DHEPTETHUKH.

Hoes oxonocuzayuu peanusyercs TOCPEICTBOM BHECEHHUS D3JIEMEHTOB
COJEp)KaHUs, TMOCBSIMIEHHBIX DJKOJOTHYECKHMM TMpoOJeMaM COBPEMEHHOCTH,
BIIMSTHUSL Pa3BUTHS M TEXHOJIOTHUH, a Takke OOCYXICHHs MpoOIeM pa3yMHOTO
MPUPOOTIOIH30BaHUS U 0CO00H O€30MaCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (U3WKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISIOTCS (Puznueckue Teopuu (HopMHpPOBaHUE MPECTABICHHBIX O
MOCTETICHHOM TOCTPOSHUU (U3UYECKUX TEOPHM, POJUKOB (yHIaMEHTATHHBIX
3aKOHOB M TMpPEoOpa3oBaHWi B COBPEMEHHBIX MPEACTaBICHHUAX O MPHUPOJIE,
IpaHUIIAX TPUMEHUMOCTH TEOpW, [JIi ONUCAaHUS ECTECTBEHHO-HAYYHBIX

TEHJICHIIUHN U TTPOIIECCOB).



CucTeMHO-eSTEIbHOCTHBIN MOX0/ B Kypce (PU3UKH peann3yercs Mpexae
BCEro 32 CYET  OpraHu3aludd  OKCIEPUMEHTAIBHOW  JIEATEIbHOCTH
oOyuaronuxcs. [{ns 6a30Boro ypoBHA Kypca (PHU3MKHM — 3TO HCIOJIB30BAHUE
CHUCTeMbI ()POHTAIBHBIX TMOCIEIOBATENBHBIX 3KCIEPUMEHTOB M JIaOOPATOPHBIX
paboT, KOTOpble B MporpaMMme Mo (Gpu3nke oObEAUHEHBI B OOIIEM CIUCKE yYEHUU
MpaKTUYECKUX padoT. BoigeneHne B yka3aHHOM NepeuHe JIabopaTOpHBIX padoT,
IPOBOAMMBIX Il KOHTPOJSI M HAONIOJCHHS, OCYIIECTBISETCS yYaCTHHUKAMHU
00pa30BaTeIBLHOTO IMpoIlecca HAa OCHOBE TUIAHMPOBAHUS M OCHAILCHUS KaOWHETOB
¢usuku. [Ipy sTOM OOyUeHHWIO BIANEHUIO OXPAHON MPUMEHSIOTCS METOIbI
NPOBEJCHUS  JOTOJIHUTEIBHBIX W3MEpPEHUH, HCCIeOBaHUE 3aBUCHUMOCTEH
(bU3MYEeCKUX BEJIMYMH U TTOCTAHOBKA OIBITA B pAMKaX MPE/I0KEHHBIX THIIOTE3.

bonpmioe BHUMaHUE yIeNsSeTCS PEIICHUIO PAcCUYETHBIX U KadeCTBEHHBIX
3anay. [Ipu sTomM 1y1s1 pacy€ra NMPUOPUTETHBIX 3a/1ad SBISIOTCS 3a/Ja4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJIENBIO, TO3BOJIAIOIIEH TPUMEHSTh H3yUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH, KaK W3 OJHOTO paszfenia Kypca, TaKk M MHTETpUPYs 3HAHHS W3
pa3HbIX pasznenoB. s TakuX TPUOPUTETHBIX 3a7ad SBISIOTCS 3aJaHUs TI0
OOBSICHEHHIO MPOTEKaHUA (U3MUECKUX TEHACHIIMNA M MPOILIECCOB B COBPEMEHHOM
KU3HH, TpeOyromue BbIOOpa (U3MYECKUX MOJENEeH JUIsl CUTyalluid MpaKkTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k wmarepuansbHO-
TEXHMYECKOMY OOeCnedeHH0 Impolecca 0a30BOro YpoBHA Kypca (GU3MKH Ha
YpPOBHE CpeaHero oOIero o0pa3oBaHHUs HEOOXOIMMO OOy4aThCS B YCIOBHUSIX
peIMETHOr0 KaOWHeTa (M3HKM WIM B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKiIa. B kabuHeTe (QU3MKU NOHKHO OBITH
HEeoOXoMMoe JlabopatopHoe 00O0pyHOBaHUE IS BBHITIOJHEHUS YKAa3aHHOTO B
nporpamMme 1o (u3nMKe Y4eOHBIX NPAKTHYECKUX PadOT W JIEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JleMOHCTpalluOHHOE o0opymoBaHue COOTBETCTBYET PUHIIAITY
MUHUMAJIbHON JOCTAaTOYHOCTH U OOECHEYMBAET IMOCTAHOBKY KJIACCHYECKOM

nporpaMmal I10 (1)I/I3I/IKC KIIFOYECBBIX )ICMOHCTpaI_II/Iﬁ AJIsT UCCIICJOBAHUS N3YUaCMBbIX



HaIpaBJICHU W TPOIECCOB, AMIUPUYECKUX M (YyHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMCHCHHM.

JlaGopatopHoe o0OOpyIOBaHHME [JI1 YYEOHBIX IPAKTHUYECKUX paboT
dbopmupyeTCcs B BUIEC TEMATHUYECKUX KOMIUICKTOB W KOHTPOJUPYETCS B pacueTe
OHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTndeckue KOMILICKTHI
7abopaTopHOTO O00OpPYAOBAaHUS MOJDKHBI OBITh TOCTPOSHBI HAa KOMILIEKCHBIX
CTaHJAPTHBIX W MUQPPOBBIX MPUOOpaX, a TAKKE KOMITHBIOTEPHBIX H3MEPHUTEIBHBIX
CUCTeMax B BUC U(POBBIX Ta0OPATOPHIA.

OCHOBHBIMU IIPEICTABUTENSAMH (PU3UKH, U3yYaAIOIIMMU o011ee 00pa3oBaHueE,
SIBJISTFOTCSI:

. MOJJICP)KUBAET MHTEPEC M CTPEMJICHUE OOYy4YaloImMXCsi K HAy4YHOMY
W3YUCHUIO TPUPOJIBI, PA3BUTHIO WX HMHTCIUICKTYATbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTaBICHUI O HAyYHBIX METOJIaX I[IO3HAHUS W
VIPABJICHUE UCCICA0OBATEIIBCKUM OTHOIIIEHUEM K MPUPOTHBIM SBICHUSIM;

. METO/Ibl HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaT H3yUYECHHs] OCHOB
MaTepuu ¥ PyHIaMEHTABHBIX SBICHUH (PU3UKH;

. METO/Ibl YMEHUI OOBSCHSIOT SIBJICHUS C UCIIOJIb30BAaHUEM (DU3UIECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

. MPEACTABIICHBI TIPEACTABICHHBIC POJIMKH (U3UKHA I Pa3BUTHS
JPYTUX BUJIOB HaYKU, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne STUX IeNiel PacCMOTPEHHUs CIEAYIOUIMX 3aJad B Ipolecce
n3y4yeHus Kypca (U3UKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

. npuOOpeTeHNE CUCTEM 3HaHUK 00 OOmUX (HU3UYECKUX TPHUHIIUMIAX,
3aKOHAX,  TEOPHUAX,  BKIOYAsS  MEXaHUKY,  MOJEKYIIpHYIO  (DH3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

. METO/Ibl YMEHUN MPUMEHSIOT TEOPETUUECKUE 3HAHUS JIJIS1 OO BSICHEHUS
bU3MYEeCKUX SBJICHUN B MPUPOJE W JUISI TPHHITHS TPAKTUYCCKUX PEIICHUN B

MMOBCEIHEBHOM KU3HH;



. OCBOEHHE CMOCOOOB PELICHHUS Pa3IWYHBIX 33734 C SIBHO 3a/JaHHOM
duznyeckoil MOAENbI0, 3a7ad, OMNPEACTSIONMX CaMOCTOSITENIbHOE CO3JIaHue
bu3nUecKoil MOJIeNH, aIeKBaTHBIX YCIOBUH 3a/1a4;

. NOHMMaHue  (U3MYECKUX OCHOB M  COOJIOJAEHWE  JCUCTBUI
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIIECCOB, UX OKPYKAIOIIEH CPEbL;

. BIaJ€HUE  METOJAaMH  CaMOCTOSITEJIbBHOTO  IUIAHUPOBAHUS U
npoBeJeHUsT GU3NYECKUX IKCIIEPUMEHTOB, aHajan3a U (UHAHCOBOW MH(pOpMAIUH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

. CO3/aHME€  YCJIOBMWA AN pPa3BUTHS ~ YMEHUH  MPOEKTHO-
HCCIIEIOBATENBCKOM, TBOPUECKOMU JIESITEILHOCTH.

Ha uzydenne ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIETo
oOpazoBanusi otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipemyaraembiii B mporpamme HaObop 1o Qu3uke J1abOpaTOPHBIX H
NPAKTHUECKUX pabOT SABISAETCA MPEANOUYTHTEIBHBIM IS YUYHUTENS, ENaloIero
BBIOOp TIPOBENEHUS JTAOOPATOPHBIX PAaOOT M OMbITA C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

COILEPKXAHUE OBYUYEHUA

10 KJIACC

Pa3nen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 TO3HAHUA

®uzuka — Hayka o mpupoje. Hayunble MeTOIbl MO3HAHUSA OKPYKAIOLIEro
mupa. Posb AKCIIEPUMEHTA U TEOPHUH B nporecce NO3HAHUS
IPUPOJIbI. DKCIEPUMEHT B (PUBHKE.

MopenupoBanue  gusnyeckux  gakropoB U mpoiieccoB. Hayunbie
runote3bl. Pu3nyeckue 3aKOHbl U TEOPUH. ' paHMIIBI BaXKHOCTH (PU3UUECKHUX

pacrenuu. [IpuHIMII COOTBETCTBUS.



Ponb um mecro ¢Qu3uku B COBpEMEHHOW HAyYHOW KapTHHE MUpA, B
IIPAKTUYECKOMN JAEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBele W UU(GPOBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIC

JaTUYHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBIkeHrue. OTHOCUTEIBLHOCTD MEXaHUYECKOTO
nerkeHus. Cucrema orcuera. Tpaekropus.

[lepemernienune, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHE  MaTepUalbHBIX TOYEK, WX IMPOEKIMM HA OCH  CHUCTEMBI
KoopauHaT. ClI0)KEHUE TTEPEMENIEHUN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMXKeHue. ['paduku
3aBUCAT OT KOOPAMHAT, CKOPOCTH, YCKOPEHUs, MNYyTH U MaTepUalbHOTO
MepeMeEIeHHS] TOUCK BO BPEMEHH.

CBobosHOe TasieHne. Y CKopeHue CBOOOHOTO TaCHUS.

KpuBonuuennoe  nBwkeHue. [[BUKEHHME  MaTEpHAJIbHBIX  TOYEK IO
OKPYXKHOCTH C MOCTOSIHHOW MO MOJYJII0 CKOPOCTH. YTJOBasi CKOPOCTh, JUHEIHAS
ckopoctk. [lepuon u nepuos oOpamienus. LleHTpocTpeMHUTENIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA W NPAKTHUUECKOE MPUMEHEHHUE: CIHIAOMETP,
JBI>KCHUE OKPY’KAIOUIEH Cpeibl, LIEMHbIE U peMEHHBIC TIEpEeIayH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLTFOCTPAIs KHHEMAaTHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue TBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX OPUEHTHPOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6nronenue 3a nBmkeHrueM Tena, OPOIIEHHOTO IO YIJIOM K TOPU30HTY H

TOPpU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

VYrnpaBieHne CKOPOCTHIO MPH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyeHne HEpaBHOMEPHOIO IBMKECHUS C LIENBIO ONMPENECICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY IIyTSAMH, MPOMACHHBIMU TEJIOM 3a
MOCJICTIOBATEbHBIMU PABHBIMU MPOMEXYTKAMHA BPEMEHHU NPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW BEPOSITHOCTH.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTHU.

N3yuenue aBuxkeHus Tejia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[TprHIMD OTHOCUTEJIBHOCTHU lNanunen. IlepBpriit 3aKOH
Hprorona. lHepumanpHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosunuu cuil. Bropoit 3akon HeroToHa
I MaTepUANbHBIX TOYEK. Tpetuid 3akoH HpOTOHA MJIsi MAaTepuajgbHBIX TOYEK
3peHU.

3akoH BceMupHOro Tarorenus. Cuna TskecTH. [lepBass  kocMuueckas
CKOPOCTb.

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

Tpenue. Bunasl TPEHUA (mokos, CKOJIb)KCHUS, kaueHus). Cua
Tpenus. Cyxoe Tpenuwe. Cujla  TpEHHS  CKOJIBKEHUST W CWila  TPEHUsd
oceHnto. Koadpurment Tpenus. Cuna CONPOTUBJICHUS JBWKCHUIO Tela B
JKUJIKOCTH WJIH B3TIISIZE.

[TocTymarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO TEa.

MOMEHT OTHOCUTENBHO CHUJIbI BeTpa. [lnedo cunbl. YcinoBus paBHOBECHUSA
Tea.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TMOIIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenne nHepuuu.



CpaBHEHHE MacCOBBIX TEIL.

Bropoi 3axkon HeroToHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTbH YIIPYTOCTH OT AehOopMaIiii.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MaJICHUU.

CpaBHeHUE CUJT TPEHUS HEOKUTAHHOCTEHW, KAUEHUN U CKOJIbKECHHUS.

VYcnoBus paBHOBecus Tena. Buael paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yuenue aBmxeHUs1 OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

Hccnenoanne 3aBUCUT OT CHJIbI YIIPYTOCTH, BO3HUKAIOLIEH B MPYXKUHE U
pe3UHOBOM 00pa3Iie, OT ux aedopMarium.

VYcioBus uccienoBanus paBHOBECHS TBEPOTO Tela, Oeblii 0Ch CMapT.

Tema 3. 3aKonbl cOXpaHeHUus 6 MeXaHUKe.

Nmnynec  maTepuanbHOM  TOYKM  (Te€a), CHUCTEMbl  MaTepHAIbHBIX
To4yeK. UMIyNbCcbl CHUJIBI M M3MEHEHUWE HWMITyJbca TeJa. 3aKOH COXPaHEHUs
uMIyJjbca. PeakTuBHOE ABUKEHHUE.

PaboTa cunbHas. MOIIHOCTS.

Kunernueckass sHeprusi marepuainbHON TOukHu. Teopema 00 CcoxpaHEHHH
KUHETHUYECKOU YHEPTUMU.

[ToreHunanbHas sHeprus. [loTeHunanbHas SHEPTUs yIpyro
neopMupoBaHHoi  mpykuHbl. [loTeHIManbHass  SHepruss  Tena  BOIU3H
MTOBEPXHOCTH 3€MJIH.

[ToTenmuanpHble W HEMOTCHIMANbHBIE  CUibHBIC. CBA3bh  PabOTHI
HEMOTEHIIMAIBHBIX CHJI C HU3MEHEHHEM OHHEPreTHYECKUX CHCTEM TeJl. 3aKOH
COXPAHEHUS HKOJOTUYECKOIN YIHEPTUH.

VYupyrue u Heynpyrue npoucxoIAr.

TexHuyeckre ycTpoNCTBa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBHXKYILASACS PAKETA.

Jlemoncmpayuu



3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKCHUE.

[Tepexona cepbe3HOM PHEPTUU B KHHETUYECKYIO U 0OpaTHYIO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyenue Heynmpyroro yjaapa ¢ IMOMOIIBI JIBYX OJWHAKOBBIX HUTSHBIX
a0COJIIOTHO MAasITHUKOB.

Uccnenosanue cBa3u paboOT ¢ U3MEHEHHEM CUJI MH)XXCHEPHOW SHEPruu Tema

Ha OCHOBC HOTp€6J'IeHI/IH PE3UHOBOI'O XKI'yTa.

Pasznes 3. MousiekyasipHas pU3NKa U TEPMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE  TIOJIOXKEHUS MOJIEKYJSIPHO-KMHETUYECKUX TEOPUM U UX
JKCIIEpUMEHTaIbHOE OOOCHOBaHuE. bpoyHoBckoe aBmxenue. Auddysus. Baxen
XapakTep JBWXKEHHUS UM B3aUMOJIEHUCTBUE 4YacTHL. Moaenu TBEPAOCTH Ta3oB,
KUAKOCTEH M TBEPABIX Tel M OOBSICHEHHWE CBOWCTBAa BEIIECTBA, JIEXKAIIETO B
OCHOBE  JTMX  Mozenen. Macca m pasmepsl  MoJekysd. KomnuectBo
BemiecTBa. [locrosHnas ABoraspo.

Tennosoe oTHoweHue. Temmeparypa u ee usMmepenue. lllkana temmeparypsl
Llenbcus.

Mopnenp uaeanbHOro rasa. OCHOBHBIE MOJIEKYJISIPHO-KMHETHYECKUE TEOPHUU
UeanbHOro rasa. AOCONIIOTHasT TeMmIeparypa Kak Mepa CpeJHed KUHETUYECKOH
DHEPrMM  TEIUIOBOrO  JBWKEHMS  4actul  rasa. [llkama  temmeparypsl
KenbBuna. ['a3oBbie 3aKOHBI. YpaBHEHUE MenneneeBa—Knaneiipona. 3akoH
Janbsrona. M3ompouecchl B UIeaJIbHOM raze C COJZIEp/)KAaHUEM
BenlecTBa. [ paduueckoe npeacTaBieHHE M30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuueckue YCTpPOWCTBA U IPAKTUYECKOE IPUMEHEHHE: TEepMOMETD,
Oapomerp.

Jlemoncmpayuu



OneiTel, pokaspBatomue (Qororpadmm cocTtaBa BEMIECTB, MOJEKYII,
M3MEPEHHBIX COCIMHEHHUM.

OnbIThl 10 MU PYy3UN )KUAKOCTEH U rasza.

Mogenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUA.

Mogens, HIUTFOCTPUPYIOIIas JaBJICHHUE ra3a B COCYyJIE.

OnbITHI, WILTIOCTPUPYIOLINE COCTOSIHUE UAEATTBHOTO Ta3a, U30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopnusie padomul

Ornpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE MU3MEPEHUI
o0beMa, TaBJICHUS U TEMIIEPATYPhI BO3/IyXa B HEH.

HccnenoBanne B 3aBUCUMOCTH OT IMAPAMETPOB COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoOUHAMUKU.

TepMmoanHamMuueckass cucteMa. BHYTpeHHSE 3HEprus TEPMOAMHAMUYECKON
cucteMbl U ee u3MeHeHus. KonmndecTBo Teruia u paboThl. BHyTpeHHSsI sHEprus
OJIHOAaTOMHOIO HJI€aJIbHOrO Tra3a. Buapl Temionepenayu: TEMIONPOBOIHOCTb,
KOHBEKIIMSI, HW3JIyY€HHE. YIeJIbHas  TEIUIOEMKOCTh  BemlecTBa. KoinuecTBo
TEIUIOTHI MPU TETUIOTIEPEAAYE.

ITonsitue 00 aauabaTHOM npoiiecce. IlepBriit 3aKOH
TepMoauHaMuku. [IpumeHenue MIEPBOTO 3aKOHa TEPMOIUHAMUKHU K
u3omnpoieccam. Harnsignas uatepriperanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MPOIECCOB B MPUPO/IE.

TenoBeie MatuHbl. [TpuHIUIIBI JIEMCTBUSA TEIUIOBBIX
mamuH. [IpeoOpa3oBanusi 2HEpruu B TEIWIOBBIX  MammHax. Koadduiment
MOJIE3HOTO BO3JEUCTBUS OKpyKaromien cpeapl Ha mamuHy. [H{ukin KapHo u ero
Kod(phunreHT MMOJIE3HOTO JIEUCTBUS. DKOJIOTUYECKUE poOJIeMbI

TCIIJIOOHCPICTHUKM.



TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH HEPruu Teja MPU COBEPIICHUH PaOOTHI: BBLIET
poOKK M3 OYTBUIKM TIOJ] CXKaThIM BO3JYXOM, HarpeB 3(dupa B JATYHHOU TpyOke
MyTeM TpeHUs (BUICOIEMOHCTPALIHS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnpIT 1O aauabaTHOMYy pacHIMPEHHIO BO3JyXa (OMBIT, OCHOBAHHBIM Ha
OTHHBOM).

Mogenu mapoBoil  TypOWHBI, JBUTaTeNsl BHYTPEHHErOo  CropaHus,
PEaKTUBHOTO ABUTATEIIS.

Vuenuueckuii sxcnepumenm, iabopamoptvle pabomuvl

N3mepenune yaeabHOU TENI0EMKOCTH.

Tema 3. Aepecammusvie cocmoanus eeuwgecme. Pazosvle nepexoonvl

[TapooOpa3oBanue u KoHaeHcanus. Mcrapenne U kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3ayXa. HacelmeHHsli map. YenbHas TemnioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI OT JABJICHHUS.

TBépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctajuioB. JKuakue kpuctamibl. CoBpeMeHHbIe  MaTepuaisbl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJbHas TerioTa miasieHus. Cyoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHajoB, B
TOM YHCJIE HAHOMATEPHaAJIOB U HAHOTEXHOIOTHiA.

Jlemoncmpayuu

CBolicTBa HACBIIIICHHBIX MTAPOB.

Kunenue npu moHMKEHHOM JaBJICHUH.

Bo3MoXHOCTH peryaupoBaHus BJIaKHOCTH.

Habmronenune HarpeBaHus | IUIABICHUS KPUCTANIMYSCKUX BEIIECTB.

JIGMOHCTpaLII/IH KpUCTaJJIOB.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HSMGpeHI/Ie OTHOCHUTEIBbHOM BIAXKHOCTH BO3ayXa.

Pa3znen 4. JjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DnexTpu3anus Tell. DIEKTPUUYECKUN 3apsAaHUK. /[[Ba BHIIa 3IEKTPHUECKUX
3apsinoB. [IpOBOHUKYM, MUANEKTPUKA UM MOJYNPOBOJHUKU. /{15  coxpaHeHus
3apsna.

B3aumoneiictsue 3apsaa0B. 3aKOH Kyinona. Toueunsiii MAaIlIUHHBIN
3apsa. Dnektpuyeckoe — mose. Hanpsoxk€HHocTh  BHEMHMX — noned. [lpuHuun
CYNEPIIO3ULIAN JICKTPUUECKUX MOJIeH. JINHNN HAPSy)KEHHOCTU OTKPBITHIX ITOJIEH.

Pabota Cuil AIEKTPOCTATUYECKOTO nons. [lorenuuman. Pasnocts
noteHuuanoB. [IpoBogHKKHN U TUAIEKTPUKU B AIEKTPOCTATUYECKOM
nosie. J{udmekTpudeckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaencaTop. DneKTpoEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apsSKEHHOT0 KOHAEHCATOPa.

TexHuyeckre yCTpoHCTBA M NPAKTHUYECKOE MIPUMEHEHHE: BIIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJICHCATOp, KONMHUPYIOIINUN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLAI IEUCTBUSA JIEKTPOMETPA.

B3auMopeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT KBAaJApPaTHOU
MJIACTUHBI, PACCTOSIHUS MEXK1y HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstit oopadbomannstit mox. Toku 6 paznuunvlx cpedax

DNeKTpUYecKuid TOK. Y ClIOBUA nojajepkaHus Toka. Mcrounuku toka. Cuna
TOKa. I[10CTOAHHBIN TOK.

Hanpspxkenue. 3akon OMa Jij1s y9acTKa 1eru.

DneKkTpuyeckoe CONPOTHUBJIECHUE. Y IEIbHOE COIPOTHUBJICHHE
BelecTa. [locnenoBarenbHoe,  mapajjieibHOE,  CMEIIAHHOE  COEJUHEHUE
MPOBOIHUKOB.

Paborta Britouaet Tok. 3akoH Jxkoyns—JIenna. BeikiirounTe TOK.

OJEKTPOJBHXKYIIAss CUJAa M TEXHOJIOTMM TOCTOSHHOTO HCTOYHHUKA
Toka. 3akoH Oma g MmojaHOM (3aMKHYTOM) 3iekTpuyeckoil nenu. Koporkoe
3aKJIH0YEHUE.

DJIIEeKTpOHHAs IPOBOJANUMOCTD TBEPJIbIX METAJIJIOB. 3aBUCUMOCTh
COMPOTHUBJIEHUSI METAJIOB OT Temrneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBoauuku. CoOcTBEeHHAs! U npuMecHas POBOJUMOCTh
noJTynpoBoAHUKOB. CBOMCTBA 1T — H -niepexo/ia. [1oaynpoBogHIUKOBbIE TPUOOPHI.

DIIEKTPUYECKUM TOK B pacTBopax u pacruiaBax
AIEKTPOJIMTOB. DJIEKTPOIUTUYECKAS AUCCOLUALINSA. DIEKTPOIIU3.

DJIeKTpUUECKUl TOK B Trazax. CaMOCTOSTENbHBIH M HECaAaMOCTOATEIbHbIN
pazpsa. Monunus. [1nazma.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJIBTMETpP, PEOCTaT, WCTOYHUK TOKA, DJJIEKTpOHArpeBaTelIbHbIE TPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HaMPSIKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! LUIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,

MOMmepeYHOro CCUCHUA U MaTCpuala.



CmenianHoe COeIMHEHUE MTPOBOAHUKOB.

[Ipsmoe wm3MepeHHe DIEKTPOABWKYLIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OTKPBHITUE BHYTPEHHETO 3a3E€MJICHUSI.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psia v IpOBOIMMOCTh BO3TyXa.

OaHOCTOPOHHSISI TPOBOAUMOCTH JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydeHune cMenaHHbIX COETMHEHUN PE3UCTOPOB.

N3MmepeHue 3ieKTpOABMKYIIEH CUJIbI UCTOYHUKA TOKA U €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexknpeaMeTHbIE CBSA3H

N3yuenune ¢puzuku kypca 6a3oBoro ypoBHs B 10 kiiacce OCyIIECTBISIETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMONOTHU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsmusi , CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOTO
MO3HAHUA: SBJICHUE, HAy4YHBIH (aKT, TUIOTE3a, M3MEPEHHE BEJIMYMHBI, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEpPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl MaT€MaTUYECKHX, JIMHEHHAs (yHKUUA,
napabosa, runepOosa, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHT€HC, BTOPOE TPUTOHOMETPUUECKOE TOXKIECTBO,
CpeaHee U UX MPOEKIMU Ha OCH KOOPAUHAT, CIIOKEHHE BEKTOPOB.

buonoecus: mexanmdueckoe B KMBOW  mpupone, auddysus, ocMmoc,
TEIJIO0OMEH JKMBBIX OPTraHU3MOB (BHIbl JBMIXKECHUS TEIUIONEpEIayl, TEIIOBOE
PaBHOBECHE), JIEKTPUUECKUE SIBJICHUS B )KUBOM IIPUPO/IE.

Xumusi: CTpOGHME aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAas Macca,
TETJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTA W Ta3bl, JICKTPUUYECKUE CBOMCTBA
METAJIJIOB, JIEKTPOJIUTHYECKAs IUCCOLIMAIINS, TalbBaHUKA.

T'eoepaghus: BNaxXHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.



Texnonocus: npeoOpa3oBaHUE JIBWKEHHM C HCIOJb30BAHUEM MPUHLMIIA,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOEM U JIpYTue), ABUTaTellb BHYTPEHHEH KaMephl,
napoBass TypOWHa, OBITOBOM  XOJOAWJIBHUK, KOHAMIMOHEDP, TEXHOJOTUHU
COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCIIE HAHOMATEpPUAJIOB. , © HAHOTEXHOJIOTUH,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE JIEKTPOIPUOOPOB, KCEPOKC, CTPYUHBIN
IPUHTEP, AJIEKTPOHArpeBaTelbHbIE MPHUOOPHI, AIEKTPOOCBETUTENBHBIE MPUOOPHI,

rajjbBaHHKa.

11 KITACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHuTel. Bzanmonaencraue ITOCTOSIHHBIX
MariHuToB. MarHuTHoe nosie. Bektop MarHuTHOU MHAYyKIUK. [IpuHnmn
CYyHEpIIO3ULIUA MAarHUTHBIX MoJiek. JInHnn MarHuTHOM wuHAyKUuu. Hapucylite
JMHAA MarHUTHOW MHAYKIMH, TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTtHoe o€ TpOBOAHUKA ¢ TOKOM. CXema JIMHUI HAaBOJUT MAarHUTHBIC
MOJIsl JIMHHOTO MPSMOTO MPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJAHUKA,
KAaTyIIKHU ¢ TOKOM. OnbIT Dpcrena. B3anmonecTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOJlyJIb U HAIIPaBJICHUE.

Cuna Jlopenma, ee MOIylb M HampaBieHUe. [[BUkeHNe 3apsKEHHOU
4yacTHIlbl B aTMOC(EepHOM MarHuTHOM noJie. Pabota cuiiel Jlopeniia.

SIBiieHME BIIEKTPOMATHUTHOM WHAYKUMUHU. [[OTOK BEKTOPHBIX MAarHUTHBIX
WHIYKIWI. DNEKTPOABIKYIIAsl  CUJia  TIPOBOJIOB. 3aKOH  3JIEKTPOMArHUTHOMU
nHaykuuu dapazes.

BuxpeBoe »snekrpuueckoe moje. DJIEKTPOJBIKYIAs CUjla WHAYKIWU B

IMPOBOJHUKE ABHIKCTCSA IMMOCTYIIATCIIBHO B CTOPOHY MAaIrHUTHOT'O ITOJIA.



IIpaBuio Jlenna.

NHnykTuBHOCTD. SIBNICHKE CaMOMHIYKLIHH. DJIEKTPOABUKYIIIAs cuia
CaMOMHIYKIIHH.

DHeprusit MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckne yCTpoHWCTBA M NPAKTHUYECKOE IPUMEHEHHE: IOCTOSHHBIE
MarHuThl, SJEKTPOMATHUTHI, DSJIEKTPOJIBUTATENM, YCKOPUTEIU, SJIEMEHTApHbIC
Oarapeu, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHUE ClIeTyeT BHIOUPATh MAarHUTHBIM TTOJIEM.

JIuHyY HaBOJASIT MAarHUTHBIE TIOJIS.

B3anmoneiicTBre 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue JIopeHIIa Ha HOH DJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTh D3JIEKTPOJBIKYLIEH CHUJIbI BENET OT HU3MEHEHUS CKOPOCTH
MAarHuTHOTO MOTOKA.

SBneHne cCaMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne MarHuTHOTO MOJIst KATYIIKH C TOKOM.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBIEHUN 3JIEKTPOMAarHUTHOM MHIYKIWH.

Paznen 5. KosieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1EOAHUA.
KonebanpHas cucrtema. CBOOOIHBIC MEXaHUYECKHe

koJiebanus. 'apmonnyeckue konebanus. [lepron, wacrora, amrmiautyga u (asza



koneOanwii. [Ipy>)kuHHBIA ~ MasATHUK. MaTeMaTHYeCKU  MAasTHUK. Y paBHCHUE
rapMoHuUYecKkux KojeOanui. [IpeBpaiieHue SHEprud NOpU  TAPMOHUYECKUX
KOJICOQHUSIX.

Konebarenbupiii  koHTYyp. CBOOOAHBIC DJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCAaJTbHOM TOBOPOTHOM KOHType. AHQJIOTUS MEXAY MEXAaHUYECKUMU U
AIIEKTPOMAarHUTHBIMU  KoJjieOanusimu. @opmyna TomcoHa. 3akoH  coXpaHEHUs
SHEPIruM B UJICaIbHOM KOHTYpE.

[IpeacraBienue o 3aTyxarmuX KojleOaHusX. BoIHY)IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeiHYK/I€HHBIEC 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

Ilepemennpii  TOK. CHHYCOMANbHBIA  IIEPEMEHHBIM  TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYHAsA CUJIa W JICHCTBYIOIIEE 3HAYEHHWE TOKAa U
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBO, Nepenaya U MOTPEOICHUE ITEKTPUIECCKOM
SHEPIruM. JKOJIOTMYECKUE PUCKU TPU MPOU3BOJACTBE 3JEKTpodHEprun. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuyeckre ycTpoHCTBa M NPAKTHUYECKOE NPUMEHEHHE: MEXaHWYECKUE
3BOHKH, T€HEPATOPHI IEPEMEHHOTO TOKA, TUHUU DIIEKTPOIepeIauu.

Jlemoncmpayuu

N3yunte mapaMmeTpbl NEpEKIIoYarolled Ccuctembl (IPYKUHHBIM WA
MaTeMaTUYECKUI MasSTHUK).

Hab6nronenue 3atyxarmmx KojaeOaHmii.

UccnenoBanue cBOMCTBA BIHYKICHHBIX KOJICOAHUM.

Habmronenue pezoHanca.

CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuwimorpaMmbl (3aBUCUMOCTH CHUJTBI TOKA U HAIIPSIKEHUS OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX BO3JICUCTBUU.

Pe3onanc mnpu mOCIENOBATENBHOM COEIUHEHHHM PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogens TUHUYU 3IEKTPONEpeaauH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



HccnenoBanue B 3aBUCMMOCTH OT IEPUO/IA MajbIX M3MEHEHUI HAarpy3Ku Ha
HUTH OT JUIMHBI HUTU U MAacCChl rpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LEMU MOCIEI0BATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTYILIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YclOBHs pacnpoctpaneHus. [lepuon. CkopocThb
pacrpoCTpaHEHUs 51 JUTHHA BoJIH. [lonepeunsie U JUTUHHBIE
BOJIHBL. THTEepdepeHius u nupakius MeXxaHM4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE  BOJIHBI. YCIOBUS ~ CO3/JAaHMSI  3JEKTPOMArHUTHBIX
BOJIH. B3anmuas OpHEHTaLNs BekTopoB E, B,V B AIIEKTPOMATHUTHOM
BojHE. CBOMCTBA  DJIEKTPOMATHUTHBIX  BOJIH:  OTPAXXEHHE, MPEIIOMIIEHUE,
nossipuzanus, nudpaxkuus, uaTepdepeHnus. CKopocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 37E€KTPOMAarHUTHBIX BOJIH. I[pyMEHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMITBI paguOCBA3H U TeNeBUAEHUA. Panqnonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBAasl JMAarHOCTHKAa B TEXHHKE M MEIWILMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

O0pazoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U JUTUHHBIX BOJIH.

Konebnercs kak ICTOUHHK 3BYKa.

Habmonienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenunn u qudpakiind MEXaHUYECKUX BOJIH.

3BYKOBO pE30HaHC.

HaGmionenue cBsi3u 3Byka 3ByKa W BBICOTBI TOHa C aMIUTUTYJIOM U
YCTOMYHUBOCTBIO.

UccnegoBanne  CBOMCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKECHUE,

npesioMJIeHUE, NoJspu3auus, udpakuus, MHTephepeHIIus.



Tema 3. Onmuka

I'eomerpuueckass onruka. [IpsMonuHEeiHOE paclpoCTpaHEHHWE CBETa B
BHelHeN cpene. JIyu ceera. ToueyHbld HCTOYHHUK CBETA.

OTtpaxenue cBera. 3akOHbI OTpakeHus: cBeta. [loctpoeHue n3oOpakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue CBETAa. 3aKOHBI MIPETOMIICHUS cBeTa. AOCOJIIOTHBIN
nokasarenp npesomiieHus. [loHoe uccnenoBanue orpaxkenud. [IlpenenpHbiid yron
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparomie ¥ pacceuBaroniue JHUH3bL ToHkas  yuH3a. DOKYCHOE
paccTosTHUE M ONTHYeCKas cuia TOHKUX JuH3. [locTpoeHue u3zo0pakeHuii B
coOMparoIMX M pacceuBarolux JHnH3ax. PopMysia TOHKHX JIMH3. YBEJIUYCHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BosHoBas onrtuka. atepdepenuus ceera. KorepeHtHsie
UCTOYHUKHU. YCIIOBUA  HAOMIOJCHUS ~ MAaKCUMyMOB W MHUHUMYMOB B
UHTEeP(PEPEHIIMOHHON KapTUHKE OT IBYX CUH(A3HBIX KOTEPEHTHBIX HICTOUHUKOB.

Hudpakuus cBera. [Judpakumnonnas pemeérka. YcioBue HaOIIOACHUS
OCHOBHBIX MAaKCHUMYMOB TIIpU TMaJI€HUHM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne YCTpPOWCTBA W TMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyMa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
OINTHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeiHOE  paclpoCTpaHEHHE, OTpPaXEHHWEe U  MPEOMIICHUE
ceera. OnTudeckue mpuodopkI.

[TosHOE MCccnenoBanue oTpaxeHus. MoJiesib CBETOBOIA.

HccnenoBanne CBOMCTB H300paKeHUs B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.



Hab6nronenue natepdepenmm cpera.

Ha6nronenue nudpaxiuum ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue Tena ¢ HOMOIIBIO ITPU3MBI.

[ToydyeHue Teruia ¢ mOMOIIbIO TUPPAKITUOHHON PEIIETKH.
Ha6nronenue nosnsipusaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
N3mepenue nmokazatens NpeOMICHHS CTEKIIA.
UccnenoBanue cBONCTB U300pKEHUS B TMH3AX.

HaOnronenue aucnepcuu cBera.

Pa3znes 6. OCHOBBI pacCMOTPEHUS OTHOCUTEILHOCTH

['panuiel PUMEHUMOCTH KJIACCUYECKOMN MexaHuku. [locTynarsl
000CHOBaHBl OTHOCUTEIIBHOCTH: WHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BAaKyyM€, OTHOCHUTEJIbHO MPUHIINNA DWHIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHU M COKpPAICHUE
JUTUHBI.

DHeprust 1 UMIYJIbCHO-PEIATUBUCTCKON YaCTUIIBI.

CBs3b  MacChbl C  AaKTUBHOCTBIO M HUMITYJIbCOM  PEJISITUBUCTCKOM

YaCTHULbI. DHEPIUsl MOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmovl K6AHM OGO ORMUKU.

®ortonsl. ®opmyna  [lmanka  cBs3m  osHeprum  (poTroHAa C  €ro
HaIpsHKEHUEM. JHEPTUsl U UMITYJIbCHOE (POTOHA.

OTtkpsITHE 151 UCCIIEJOBAHUE doTorpdexra. OnbIThHI
A.T. CroneroBa. 3aKkOHbI dotorddekra. YpaBHeHUE DliHIITEHA JUISt

dbotoaddexra. Dotorddext «KpacHas rpaHUiiay.



JlaBenne cBera. OnbiThl I1. H. JleOGenena.

XUMHYECKOE IECTBUE CBETA.

Texnuueckue ycTpoHCTBa M MNPAKTHUYECKOE MpPUMEHEHUE: (POTOINEMEHT,
dboTomaTYNK, COJTHEUHAs1 OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKY C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue BoccTaHOBIIEHUS BHEITHETO (poTo3ddexTa.

CBeToano.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OnbiTel  Peszepdopna 1o  paccesHuro o -
yactull. [Imanetapnas monenb aroma. [loctynater bopa. U3nydenue u pasnenenue
(GOTOHOB TIpU TEpexoJie aToMa C OJHOTO YPOBHS SHEpPruM Ha Apyrou. Bumawbl
cnekTpoB. CIieKTp ypoBHel sHeprun aroma BenukoOputanum.

Bonnogele cBoiicTBa yactull. Bonnsl ne bpoisa. KopnyckyisipHO-BOIHOBOM

JTyaJn3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyYEHHE.

TexHuueckre yCTpOMCTBAa M IPAKTUUYECKOE IPUMEHEHME: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

OnpeneneHue JIMHBI BOJIH JIa3epa.

HaOnronenue MMHENRHBIX CIEKTPOB MPOU3BOIAT.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Hab6nronenue muHeiyaToro KiamMara.

Tema 3. Amomnoe a0po

DKCEPUMEHTHI, JIOKa3bIBAIOIIUE HAaJIe)KHOCTh sapa. OTKpbITHE

paanoakTuBHOCTH. OmbITeI  Pesepdopma  mo  cocraBy — paguoaKkTUBHOTO



uznydyeHus. Coiictea  anbda-,  Oera-,  ramma-usnyudenus. MccrnegoBanue
PaZMOaKTUBHOCTH HA KUBBIX OPTaHU3MaX.

OTtkpbeiTHE TIPOTOHA W HelTpoHa. HyknoHHas moxaens snapa [eiizenOepra—
NBanenko. 3apsna siapa. MaccoBoe uncio sapa. M30Tormsbl.

Anbda-pacnaa. DIeKTpOHHBIN W MO3UTPOHHBIA  Oera-pacnai. ['amma-
U3JIy4eHre. 3aKOH PaJuOaKTUBHOIO 3apaKCHUSI.

DHeprus CBS3M HYKIOHOB B simpe. SAnepubie cwbl. Jledext sapa sapa.

SAnepnbie cocTosiHus. JleJIeHre U CUHTE3 sIIep.

Anepnwiii peaktop. TepmosimepHbiii  cuHTe3. [I[po0aeMbl M MEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

OnemMeHTapHble yacTULBl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOJIIOICHHS U PETUCTPALIUU 3JI€MEHTAPHBIX YaCTHULL.

@dyHIlaMeHTalIbHbIE B3aUMOJICHCTBUA. EMUHCTBO (pu3nUecKuX KapTUH MUpAa.

TexHnuecKue yCTpOoMCTBA U NMPAKTHYECKOE MPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TunK MOHU3UPYIOUIUX YACTHULI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuute Tpeku yactuil (1o rotoBsiM (pororpadusim).

Pa3znen 8. DiaemMeHTHI ACTPOHOMUM U ACTPOPUUKHU

Ortanbel  pa3BUTHS  acTpOHOMMH. [IpukimagHoe W MHPOBO33PEHYECKOE
3HAYEHHUE aCTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3nus, sSipkue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connue. ConHeunass ~ akTUBHOCTh. Mictounnk  sHeprum  CoyiHma u
3BE311. 3BE3/Ibl, UX OCHOBHbBIC XapaKTEPUCTUKU. Jlnarpamma «CHeKTpajibHbIN KIacc

— CBCTHUMOCTB». 3Bé3)1]::1 IJIAaBHOM TOCJIEJ0BATEIbHOCTH. 3aBUCHUMOCTL «Macca —



CBETUMOCTB» JIJIS TJIABHBIX 3BE3]1 M0 MOCIEN0BATENBLHOCTH. BHYTpEHHEE CTpOEHHUE
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoroIMU CoJiHIa U
3BE3/1. DTalbl )KU3HU 3BE3].

Mneunstii [Iyte — Hama I'anaktuka. [lonoxenne u neuxenue CoJiHLA B
INanaktuke. Tunsl ragaktuk. Paguoramaktuky u kBasapbl. UEpHBIE ABIPBL B sApax
raJaKTHKHU.

Bcenennas. Pacuupenue Bcenennoit. 3akon Xabb6mna. Pazberanue
raJlakTUKU. Teopust BEIUKOro B3pbIBa. PEIMKTOBOE U3ITyUYeHHUE.

MacmtabHas cTpykTypa Mupa. MeTaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HabnroneHuss HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUN JUIsl OMNpeNieNieHUusT HEOEeCHbIX OOBEKTOB Ha KOHKPETHBIE TOYKH:
OCHOBHbIE c03Be311s1 CEBEPHOro MOJIyIIapHs U IPKUX 3BE3I.

Habmtonenus B teneckone Jlynsl, manetsl, Miieunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp Qusnku u acTpoHOMHUHM B HKOHOMUYECKOM, TEXHOJOTMYECKOM,
COIIMAJIbHON U ATUYECKON OCHOBAX JICSITEIIbHOCTH YEJIOBEKA, POJIb K MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, POJib GU3HUECKUX TEOPHUIl
B CBEpHYBLIEHCS MPEACTaBICHHONW (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKUX
KapTUH MHpa B  O0IIEM psAay COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
[Ipencrasnenuii o mpupoae.

MexnpeaMeTHbIe CBA3H

N3yuenune ¢pusukn Kypca 6a3oBoro ypoBHs B 11 Kiracce oCymecTBISETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsamusi , CBAI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4YHbIA (DAKT, TUNOTE3a, U3MEPEHUE BEJIWYUHBI, 3aKOH,

TCOpHU:I, Ha6J'HOI[eHI/Ie, 9KCIICPUMCHT, MOACINPOBAHUC, MOACJIb, U3MCPCHUC.



Mamemamuxa: pelieHue CUCTEMBbl  KOOPAWHAT, TPUTOHOMETPUUECKHE
byHKIUU: CUHYC, KOCHUHYC, TaHI'CHC, KOTaHTI'€HC, LIUKJINYECKOE
TPUTOHOMETPUYECKOE TOXKJAECTBO, KOHTYPHl MU MX MPOEKIIMM HAa OCH KOOpJUHAT,
CJIOKEHUE BEKTOPOB, MPOU3BOIHBIC dJIEMEHTApHBIC (QYHKITMW, TPU3HAKHU TO00MS
TPEYTOJILHUKOB, OTIPEICIICHUE TUIOIAIN TJIOCKUX GUTYp U 00BheMa Tel.

buonocus: anexrpudeckre SBICHUS B JKUBOW MPUPOJIC, IEPEMEHHbBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUSA B KMBOW MPUPOJIEC, IEUCTBUE
paananyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa
TBEPABIX  TEJl, MEXaHU3Mbl  O0Opa3oBaHUs  KPUCTAJUIMYECKOW  PEHIETKH,
CIIEKTPAJIbHBIN aHAIU3.

l'eocpaghus: MarHUTHBIE TIONIOCA  3€MJIM, 3alle)KUd MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocus: TUHAM  BJEKTPOIIEpEAayr, TEHEPATOP IIEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,

CoJIHEUHas Oarapes.

IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune ydebHoro mpenvera «®Pusnka» Ha YpOBHE CpPEIHEro OOIIETO
oOpazoBaHus (0a30BbIM YPOBEHB) JIOHKHO 00ECIIEUUBATh JOCTHXKEHUE CIASIYIOITUX

JIMYHOCTHBIX, MCTAIIPCAMCTHLBIX U ITPCAMCTHBIX 06p330BaTeJ'II)HBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUSI Kypca mnpeameTra «DPU3HKay TOJIKHBI
OTpakaTb ~ TFOTOBHOCTb M  CHOCOOHOCTh  OOYYAlOLIUXCS ~ PYKOBOJMTHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JIMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
YCTOMYMBBIX LEHHOCTHBIX IO3MLUH POCCUHCKOrO O0IECTBa, IPOJUICHUSA
JKU3HEHHOT'O OIIbITa M OMNbITA JEATEIBHOCTH B IPOLECCE pealn3alruyd OCHOBHBIX
MPUHIIUIIOB BOCHUTATEIBHOM ACSITEIBHOCTH, B TOM B YaCTHU KOJIUYECTBO:

1) BbICIIEE 0Opa3oBaHMe:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YyYaIOIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE TPAJULUUOHHBIX  OOIIEYETIOBEYECKUX TIyMAHUCTUYECKUX U
JNEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HAYUYHBIX HCCIEAOBAHUAX
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3ally;

YMEHHUE B3aUMOJICHCTBOBATh C KOHKPETHBIMU MHCTUTYTAMH B COOTBETCTBUU
¢ UX (QYHKIUSAMHU U Ha3HAYCHUSIMU;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LHEHHOCTHOE OTHOILIEHHE K TIOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(OpPMUPOBAHHOCTH MOPAJILHOTO CO3HAHUS, 3TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OLEHMBATH CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
YUYEHUYECKOU IEATENBHOCTH;

OCO3HaHME JINYHOTO BKJIaJ|a B TOCTPOEHUE OYAyIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:



ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas JCTETUKY HAyYHOTO
TBOPYECTBA, PUCYIIETO (PU3ZHNUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3iuYHbIM cdepaM MpoPecCHOHATBHON IESITENbHOCTH, B TOM
YHClie MEPEPBIBBI C (PU3MKON U TEXHUKOW, HEOOXOAMMO YUYHUTHIBATh OCO3HAHHBIN
BbIOOD Oyaymiel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTU
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) sK0JI0THYecKOe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTh CBOEOOPA3HON KYJIBTYpbl, OCO3HAHHE TJI00ATBLHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIJAHWUPOBAHWE M IPOTHO3MPOBAHUE JEHUCTBUM B OKPYKAIOLIEH Cpele Ha
OCHOBE 3HaHUI LIeIell pa3BUTHS YEIOBEUECTBA;

pacllipeHHe OIbITa  JAESITENbHOCTH, HAlPaBICHHOCTH HAa  OCHOBE
CYILIECTBYIOLIMX 3HAHUU MO (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COBPEMEHHBIN B3IJIAL Ha pPa3BUTHE
bu3nYecKoil HayKH;

OCO3HaHUE IIEHHOCTEM Hay4HOH JeATeNbHOCTH, FOTOBHOCTh B IIpOLECCE
U3ydeHus (QU3MKH HM3ydaTh MPOCKTHYIO M HCCICIOBATEIBCKYIO EATEIHHOCTh

VHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIEC YHHMBEPCAJbHBIE TEXHOJIOTHYECKHUE JeHCTBUS
Ba3oBbie Jjornyeckue NeicTBUA:
CaMOCTOATENbHO  chopMynupoBaTH U aKTyaJIU3UPOBATh  MPOOJIEMY,

paccMOTpETh €€ BCECTOPOHHE;



OTpeNeNsaTh e NeATeIbHOCTH, 3a/JaBaTh IMapaMeTphl M OIICHWBATH MX
JOCTYKCHUST,

BBISIBJISITH  3aKOHOMEPHOCTH M TMPOTHBOPEYUS B PacCMaTPUBACMBIX
bU3UYECKUX SIBICHUSIX;

PaspaboraTes mnmaH pemieHus TpodieM ¢ y4ETOM aHaIM3a COCTOSHUS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3YNIbTATOB IEHCTBUH, OIIEHUBATH PUCKH MTOCIICIACTBHH JEATEIHHOCTH;

KOOPIWHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINLJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBatebCcKue eiicTBUSA

BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBHIMU TOHSATUSMU U METOJaMU
bu3nUecKoil HayKH;

oOnmagaHue  HaBbIKAMU  Y4€OHO-UCCIENOBATENLCKOW M MPOEKTHOM
NeATeIbHOCTH B 00JMacTH  (U3HWKH, CIHOCOOHOCTM M TOTOBHOCTH K
CaMOCTOSATEILHOMY TTOMCKY METOOB PEIICHHS 3a7a4 (PU3HUECKOTO COACpKaHU,
MPUMEHEHUIO PA3IMYHBIX METOJ/IOB MTO3HAHUS,

BJIQJICNICI] CXEMbl JESITEIIbHOCTH 10 TOJYyYCHUIO HOBBIX 3HAHHUM, UX
npeoOpa3oBaHus, MPeoOpa3oBaHUS W TIPUMEHEHUS B PA3IHYHBIX HAYIHBIX
00BEKTax, B TOM YKCJIE MPU CO3[IaHUU TTPOCKTOB B 00JIaCTH (PU3UKHU;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y PEIICHHUS €€, HaXOAUTh apTyMEHTHI JJIA JO0Ka3aTelhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl U KPUTEPUN PEIICHHUSI;

aHAJIM3UPOBaTh IMOJYUCHHBIE B XOAC PCIICHHWS 3aJayd  pe3yiIbTaThl,
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYIHpPOBaTH COOCTBEHHBIC 3aadyll B 0OOpa3oBaTEIHHOM
NEATESILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JIaTh OLICHKY HOBOMW CUTYaIIMH, OIEHUTh TPUOOPETEHHBIN OTIBIT;



YMETh TMEPEHOCUTh 3HaHUsA N0 (U3MKEe B MPAKTHYECKYI0 001acTh
KU3HECSITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX PETHOHOB CyOBEKTOB;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;

CTaBUTb NPOOJIEMBI U 33]]a4H, IOMyCKas allbTepHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BIQJIETh HAaBBIKAMHU TOJY4YeHHs] WHGOPMAIMOHHOTO COACpKAHUS U3
UCTOYHUKOB pa3HBIX THUIOB, CAaMOCTOSTENBHO H3y4YaTb IIOMCK, aHajmu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUTh JOCTOBEPHOCTh HH(OpMALINY;

HCIIONIb30BaTh  CpPEeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHMKAITHOHHBIX
TEXHOJIOTMM 1 pElIeHUuss  KOTHUTUBHBIX,  KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 33/a4 C COOJIIOJIEHUEM TPeOOBaHUN 3PrOHOMHKH, TEXHHUKH
0€30MMacHOCTH, TUTHUEHBI, PECypcOCOEpPEKEeHUs, MPABOBBIX W ATHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

CO3/1aBaTh TEKCTHI MATEPUATBHOTO COJAEP)KAHUS B Pa3iMUHBIX (opMmaTax C
yKa3aHWEM HazHayeHHs] MH(pOpMAalMM W OTKJIIOYaTh UX, BBIOMpas ONTUMAaJIbHYIO

dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE TEXHOJIOTHYeCKHe 1eiCTBUS:

M3Y4YUTh OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOM AESTENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallud UM  CMsAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAMBUIYabHON

paboTHI;



BBIOEpUTE TEMbl U METOABl JCHCTBHIM YYaCTHHKOB C Y4Y€TOM OOIIMX
WHTEPECOB U BO3MOXHOCTEN KAKJIOI0 YI€HA KOJUIEKTUBA;

COBMECTHAs JEATENBHOCTh, OpPraHU3alMs U KOOPAMHALMS JEUCTBUM MO ee
OCYILECTBJICHUIO: COCTaBUTh IUUIaH JEUCTBUM, 3aIIMCATh JEHUCTBUS C YYETOM LEIEH
MOMX YYaCTHUKOB, 0OCYAUTH PE3YJIbTAThl, IPUHATH COBMECTHYIO paboTy;

OLICHUTh KaueCTBO CBOETO BKJIaJa U KOMaH/bl KaK/I0T0 y4aCTHUKA B OOLIUX
pe3ynbTarax mno pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATh HACU C IIO3ULIHMHM HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW NHHOBALUY;

N3yyaliTe NO3UTUBHOE CTPATETHUYECKOE TMOBEACHUE B  Pa3JIMYHbBIX
yCTpoOicTBax, BKJIOYas KpPEaTUBHOCTb U BOOOpaxkeHHe, 4YTOObl  OBITH

HMHUIIMAaTUBHBIM.

PeryisiTuBHBIE YHMBeEpPCAJIbHbIE TEXHOJIOTHYeCKHeE JeiiCTBUS

Camoopranusamnus:

CaMOCTOSATENIbHO U3y4aTh I03HABATENbHYIO JEATEIbHOCTh B 00JIacTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBUTh IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
€CTECTBEHHBIX BO3MOKHOCTEN U MPEATIOUTCHU;

J1aTh OLICHKY HOBOM CUTYallHH;

YTOUYHEHHE PAaMOK HACTOSIIEr0 MpeaIMeTa Ha OCHOBE JIMYHOTO LIBETA;

JenaTb OCO3HAaHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUTh IPUOOPETEHHBIN OIIBIT;

OGecrnieunBaTh (QopMHupoBaHHUE U oOecredeHue IPYyAUIUA B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:



JaBaTh OIICHKY HOBOW CHUTYyalli¥, BHOCHTH KOPPEKTHUBHI B JCSATEIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YyJIbTATOB JICHCTBUSIM JIHII,

BJIaJIeTh HABBIKAMHM  TO3HABAaTEIbHOM  pediekcur Kak  OCO3HAHUs
MPOUCXOMSIINX JEHCTBUA W MBICIUTEIBHBIX MPOIECCOB, WX pPE3yJIbTAaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MpUEMbI pedaeKcuu JJisg OIICHKH, BRIOOpA CUTYAIIMH BEPHOTO
pEIICHMST;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO MNPUHUMATH PEHICHUS MO HX
CHIKCHHUIO;

MOTHUBBl TPHHATHS W apryMEHTHl JPYyTrUX TIPU aHAIW3€ pPe3yJIbTaTOB
NEeSTeIbHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

MOTHBBI TPUHATHS M apTryMEHTBhl JPYruX TNpH aHaIU3Ee Pe3yJbTaTOB
NEeSTeIbHOCTH;

[Ipu3HaBaTh CBOE MPABO W MIPABO JIPYTHUX HA OIIHOKY.

B mporiecce moctuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no Qusnuke IS YPOBHS CpPEIHEro oOOIero oOpa3oBaHUs Y  YyYalluxcs
COBEPIIIEHCTBYETCS HIMOIIMOHALHBIH UHTEJICKT, MIPEANoIararonmii
c(hOpMHUPOBAHHOCTH:

caMOCO3HaHUE, BKITIOYAIOIIee ClIOCOOHOCTh TOHMMATh CBOE AMOILIMOHAIEHOE
COCTOSIHUE, BUJICTh HAMPABIICHUE PA3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
ObITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMCHHsI MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE€ TMIOBEJEHUE, CIOCOOHOCTH aJanTUPOBAThCS K
OMOITMOHAILHBIM U3MEHEHHSIM Ml THOKOCTH, OBITh OTKPBITBIM HOBBIM;

BHYTPECHHSISI MOTHBAIIUS, BKJIIOYAIONMIAs MOAXOJA K JOCTIDKCHHUIO Ieler U
ycrexa, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH MCXOMAS M3 CBOUX

BO3MOKHOCTEH;



SMIATHH, BKJIIOYAIOIIAsi CHOCOOHOCTh MOHUMATh YMOIMOHAIIEHOE COCTOSIHUE
Ipyrux, o0paiaTh BHUMaHUE Ha €T0 MPHU OOIIEHUH, CIOCOOHOCTH K COUYBCTBUIO U
COIIEPEIKUBAHHUIO;

COLMAJIbHBIE HABBIKM, BKJIIOYAIOIIME BO3MOXKHOCTb KOPPEKTHUPOBATH
OTHOILLIEHHUS C JPYTMMH JIOJBMH, KOHTPOJIMPOBATH, DPETYIUPOBATH HHTEPEC U

paspeniath KOH(MIUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K konny oOyuenuss B 10 kJjacce npeaIMeTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD Y 00YYAIOUIUXCS YMEHHI:

IEPEBECTU Ha MPUMEPHI POJib U MECTO (PU3MKU B COBPEMEHHOM HAy4dHOM
KapTHHE MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B TPAKTUYECKON
JICITEIbHOCTH JIIOJICH;

B mpegenax rpaHunbl NPUMEHEHUS HW3YYEHHBIX (U3HUECKUX MOJEIIEH:
MaTepuagbHas TOUKa, HHepLUUalbHas CUCTEMa OTCYeTa, a0COJIIOTHO TBEPAOE TEJO,
UJCAIBHBIA a3, MOJEIU 3apsA0B rasa, KUIKOCTH W TBEPHABIX TeEJI, TOYEUHBIN
3apsAIHBIN annapar Mpyu BeIMOJIHEHUU (U3HUECKUX 3a/1a4;

pacno3HaBath (hU3MUECKUe SIBICHHS (ITPOLIECCHI) U OOBSICHATh UX HA OCHOBE
MOJIEKYJIIPHO-KMUHETUYECKON TEOPUHM BEIIECTB BEIIECTBA MU AJIEKTPOJUHAMUKHU:
pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUMHEHHOE [IBM)KEHHE, JBHXKECHUE
NajeHUusl Tel, JBWKEHUE II0 OKPYXHOCTH, WHEpLMsS, B3aUMOJEWUCTBHE T,
muddy3usi, OpOyHOBCKOE [BW)KEHHE, ABUKEHUE >KUIKOCTEH M TBEPIBIX Tell,
U3MEHeHHue o0bEMa TeN MpU HarpeBaHUU (OXJIaXJACHUH), TEIJIOBOE PaBHOBECHUE,
UCIIapEHUe, KOHACHCAIUs, IUIaBICHUE, KPUCTAJUIM3AlUs, KHUIIEHHE, BIIAKHOCTH
BO3JlyXa, MOBBIIICHUE [IaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEX]y MapaMeTpaMHU COCTOSIHUSA r'a3a B M30IPOLIECCAX, DJEKTPU3ALMS TENa,

B3aUMOJICCTBUE 3aPSJI0B;



OMKCHIBATh MEXAHUYECKOE NBIKCHHE, MCTONB3Ys (PU3NUECKHE BEITMYHUHBIL:
KOOpAMHATA, MyTh, NEpPEMEIIECHUE, CKOPOCTb, YCKOPEHHE MacChl Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHHUecKas
paboTa, MeXaHHWYECKas MOIIHOCTh; TP OINUCAHUM TMPABWIBHO TPAKTOBATH
(bu3MYeCKUl CMBICI BKJIIOYAIOT BEJIMYMHY, MX 3HAYEHUE U PE3YJIbTAT, HaXOJs
dbopMmyiy, CBS3BIBAIOUIYIO JIaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMU;

onucaTh M3y4YCHHbIC TEIJIOBBIE CBOMCTBA TE€N M TEIUIOBHIE SIBJICHMUS,
UCIONB3Yd (U3UYECKHE BEIWYMHBI: JIaBJICHUE Tra3a, TeMIepaTypy, CPEIHIOI0
KMHETUYECKYIO SHEPIUI0 Xa0TUYECKOTO JIBYDKCHUS MOJIEKYI,
CPEIHEKBAAPATUUECKYIO CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHIOIO
JHEPrur, paboTy ras3a, Ko3(D(UIMEHT TMOJIE3HOr0 JEHCTBUA  TEIUIOBOIO
JIBUTATEJISI; TIPU OTMMCAHUM MPABUIILHO TPAKTOBATh (PM3HUECKUI CMBICIT BKIIOYAIOT
B ce0s BeIMYMHY, HMX 3HAUYE€HHE U CJEJCTBHUE, HAXOXKJCHUE (HOPMYIIHI,
CBSI3bIBAIONIUE JAHHYIO (PU3NUECKYIO BEIMUUHY C JPYTUMU BETUUNHAMU,

ONMUCBHIBATh U3YYEHHBIE 3JIEKTPUUECKUE CBOMCTBA BEUIECTB U AJIEKTPUUECKHUE
aBieHuss (mporeccel), UcCnoyib3ys ¢urypy ¢GOpMBI:  MOIIHOCTH  3apsija,
ANEKTPUYECKOE  MOJie,  HaNpsKEHHOCTh — MOJS,,  HOTEHIMAJ,  Pa3HOCTh
MOTEHIMAJIOB; MPU  MPABUJILHOM OMHCAaHUM (U3UYECKUN CMBICT BKIIOYAET
BEJIMUMHY, MX 3HAYEHHWE W 3HAYCHUE; CIEAYIOUIyI0 (OpMyiy, CBSI3bIBAIOIIYIO
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMH,

aHaJIM3UPOBaTh (HU3NUYECKUE MPOIECCHl U SBJICHUS, UCTIONB3Ys (HU3NUECKUE
3aKOHBI Y MPUHITUIIBI: 3aKOH BCEMHUPHOTO TAroTeHus, 3akonsl | , |1 u 1l HetoToHa,
3aKOH COXpaHEHUS (HU3UYECKOM dHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, TTPUHITUTT
CYNEpHO3UIIUA CHUJIbI, TIPUHIIMII PABHOMPABUS HWHEPIHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHYECKYI0O OCHOBY BEILIECTB, Ta30BbI€ 3aKOHBI, CBSI3b CpEIHEN
KMHETHYECKOW DHEPTUU  TEIJIOBOTO JBWKCHHS MOJEKYJT C aOCOJTIOTHOMN
TeMIepaTypoi, MepBbIil 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUs CHIIbI 3apsijia,
3akoH KyioHa, mpu 3TOM pa3inyaroT CIOBECHYI (DOPMYIHMPOBKY 3aKOHA, €ro

MaTE€MaTUYECKOE BhIPAKEHUE U yCIIOBUS (TPaHHULIbl, 001aCTh) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIEC IPUHIIUIBI PAOOTHI MAIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; CIEAUTh 33 YCIOBUAMHM MX O€30MIaCHOTO UCIOJIb30BAaHUS B
MOBCE/IHEBHOM JKU3HU;

[IpoBecT SKCHEPUMEHTHI IO HCCIAEAOBAHUIO (U3UYECKUX SBICHUN U
IPOLECCOB C HCIOJb30BAHUEM MPSIMBIX M BHEIIHUX HW3MEPEHUH, MpPU 3TOM
copMyIupoOBaTh 3aauy/3a1ady U ClIeJaTh TEOPETUUECKHUI SKCIIEPUMEHT, cOOpaTh
JaHHBIE O TpeIaracéMoM OOOpYyIOBaHUH, MPOBECTH OMBIT U CHOPMYIUPOBATH
BBIBO/IbI;

N3yuute npsiMble U JOTOJHUTENbHBIE U3MEPEHUS (PUZNYECKOTO pa3Mepa, Ha
3TOM BBICOTE, CHOCOO WM3MEPEHMS] U HMCIOJb30BaHUE IOMOJHUTEIBHBIX METOJO0B
U3MEPEHHUS ITIOIPEIIHOCTEN N3MEPEHUN;

YUHUTBIBATh MEXAY (PU3NYECKUMU BEIIMUYMHAMU C UCIIOJIb30BAHUEM MPSAMBIX
U3MEPEHHM, MPU 3TOM KOHCTPYMpPOBATh YCTAaHOBKY, (PUKCHUpPOBATh pPE3yJIbTaThl,
IOJlyYEHHBIE B 3aBUCUMOCTHM OT (PU3MYECKUX BEIUYMH, B BUAEC TaOIUL U
rpauKOB, AE€NaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

co0roaTh MmpaBmiia O€30MacHOTO TPyla IpU MPOBEACHUH HUCCIEIOBAaHUH B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MNPOEKTHOU
JESITEIbBHOCTH C HCIOJB30BaHUEM H3MEpPUTENbHBIX MPUOOPOB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pelINTh pPacuy€THhIE 3a/layd C SIBHO 3a/JlaHHOM (PU3MYECKOHM MOJEINbIO,
UCHOJIB3Ys (pU3MUecKre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUH 3a/ad,
BbIOpaTh (PU3MYECKYI0 MOJEIb, NPEIJOKEHHYIO sl €€ pElIeHUs, MPOBECTH
pacy€Thl U OLIEHUTh PEATbHOCTD MOJYYEHHOTO 3HaUeHUs (pU3ndeckoil opMsl;

pELINTD KA4€CTBEHHYIO 3a1auy: BBICTPOUTH JIOTUYECKYIO
HEMPOTUBOPEUYMBYIO LIETIOUYKY PACCYXKIACHUH C OMOpOMl Ha H3y4yaeMble 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

MCIIOJIb30BaTh MPHU 00ECIEUEHNN HAYyUHBIX 3a/1a4 COBPEMEHHBIE TEXHOJIOTUU
UCCJIEIOBAHUSI, CTPYKTYPUPOBaHUS, OOBSICHEHUS M MPEACTaBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHBIX HCTOYHHUKOB,

yrayOJeHHOTO aHalK3a NojlydaeMor nHpopmanuu;



MPUBONTH BKJIAJl POCCUICKUX U 3apYOEKHBIX YUCHBIX-(DU3UKOB B PA3BUTHE
HayKd, OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHC TEXHUKUA U
TEXHOJIOT UM,

HCITOJIh30BaTh TECOPETUUYECKUE 3HAHUS O (PU3MKE B MOBCEIHEBHOW KU3HH
Tl obecriedeHus: 0€30MacHOCTH MPHU HMCIOJb30BAHUM MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, ISl COXpPAHEHMS 37I0POBbS W COONIOJEHHUS HOPM DKOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TPYIIIE C BBIMOJHEHUEM pPa3JIMYHBIX COITMAJIBHBIX POJICH,
IJIAaHUPOBaTh pabOTy TPYNMbl, palMOHAIBHO COKpalllaTh OOS3aHHOCTH U
MJIAHUPOBATh JICATEILHOCTh B HECTAHIAPTHBIX YCJIOBUSX, aJ€KBATHO OILICHUBATH

BKJIaJ KaXXKI0I'0O U3 YYaCTHHUKOB I'PVYIIIIBI B PCIICHHUC paCCMAaTPUBACMbBIX HpO6JI€M.

K xoniy o0yuenus B 11 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

NEPEeBECTH Ha MPUMEPHI POJIb U MECTO (PU3UKK B CIaJ COBPEMEHHBIX
HAay4YHBIX KapTUH MHUpPA, B Pa3BUTHUE COBPEMEHHONW TEXHHKU M TEXHOJOTHH, B
MPAKTUYECKON JCSATENBHOCTU JIIOJIEH, IIEJIOCTHOCTh M EAMHCTBO (PU3UUYECKUX
KapTUH MUDA;

rpaHulla MPUMEHEHUSI U3YYCHHBIX (PU3UUYECKUX MOJIETCH: TOUCUHBIN 3aps,
Jyd CBETAa, TOYEUHbIH HCTOYHUK CBETA, SIACpHAs MOJEJIb aToMa, HYKJIOHHAas
MOJIEIb @TOMHOTO sJIpa NP BHITOJIHEHUHU (PU3NYECKUX 3a]1aY;

pacro3HaBath (U3UYECKHUE SIBJICHUS (MPOIECCHI), OOBSICHATh U OOBSICHATH
WX HA OCHOBE COINPOTHBJICHHUS OJICKTPOJUHAMUKH ¥ KBAHTOBOW (PU3UKHU:
AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE
JEUCTBUE TOKA, B3aMMOJICHCTBUE MAarHUTOB, OHJIEKTPOMArHUTHAs WHIYKIUS,
JIECTBUE MArHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsi,
AJIEKTPOMArHWTHBIE KOJEOaHUsST W BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHUE
CBETa, OTPAKEHHE, MpPEIOMJICHHE, WHTepPEepeHIus, Tudpakius U TOIIPU3aAIUS

CBeTa, aucnepcusi cBera, porornekrpuueckuit 3¢dext (pororddekrt), cBeToBOE



JaBJICHUE, CBSA3b  JIMHEWYATOro  WM3IydeHuss aroma  BemmkoOpurTanuw,
KOHIICHTPAIIUS U UCKYCCTBEHHAS PAJIMOAKTUBHOCTH;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA BEIIECTB (AIEKTPUYECKYIO, MarHUTHYIO,
ONTUYECKYI0,  BJCKTPUUECKYID  MPOBOAUMOCTH  pa3MYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE sIBIIEHUSI (IIPOLIECCHI), C KCHOJIB30BAHHEM (PU3NUYECKOM
dbopMbl:  MaIMHHBINA  3apsif, CHJIa TOKa, OJJIEKTPUUECKOE  HaIpsHKEHUE,
AIEKTPUUECKOE COITPOTHUBIIEHHE, PA3HOCTh MMOTEHIIMAJIOB, 3JIEKTPOABMKYIIAS CHUJIA,
pabouuii TOK, WHAYKIMS MAarHUTHOTO Toyisl, cuia Awmrmepa, cuia JlopeHiia,
WHIYKTUBHOCTh KATYIIKH, SHEPrus pa3psga WM MarHUTHOTO TMOJig, NEpUuoa u
MEPUOANYECKOE H3MEHEHHE B TMEPEMEHHOM KOHTYpE, 3apsi M cuila TOKa B
MPOIIeCCEe TAPMOHUYECKUX DJICKTPOMArHUTHBIX KoJiebaHuH, (POKyCcHOE paccTosTHue
W ONTUYECKas CUJia JIMH3BI, NPU OMHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUU
CMBIC] BEJIMYUHBI BEJIWYMHBI. , UX 3HAYEHHE U CJIECACTBUE, TPUBEIACHHBIC
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3WYECKYI0 BEIUYUHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh W3yYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHl C MOMOILBIO
(GU3NYECKUX BEIWYMH: CKOPOCTH OJJICKTPOMArHUTHBIX BOJH, JJUHBI BOJH U
4acTOThI CBETA, DHEPIHMHM U UMITyJbca (DOTOHA, TIEpHOJA TMOTypacnaaa, dHEPTruu
CBSI3M aTOMHBIX SIJIEp, IPU OMUCAHWU MPABUIBLHO TPAKTOBATH (PU3MUECKHUI CMBICT
BEJIMUMHBI, UX 00O03HAYEHUSI U CIEACTBUs, (POPMYJbI. , CBS3bIBAIOIIUE JTAHHYIO
bu3MYeCcKyl0 BEIMYMHY C JPYTUMHU BEIUYMHAMH, PACCUMTHIBAIOT 3HAUYCHHE
(bu3nYeCKON BEJIMYUHBI;

aHaJM3UPOBaTh (PU3HUECKUE MIPOIIECCHI U SIBJICHUS C MOMOIIBIO (PU3MUECKUX
3aKOHOB M TPUHUMUIOB: 3akoHa OMbI, 3aKOHOB MOCIJIEIOBATEIIBHOTO U
napajyieIbHOrO  COEIWHEHUS  MPOBOJHMKOB,  3akoHa  JDxoyns-Jlenia,
AJIEKTPOMArHUTHBIX  3aKOHHBIX  HMHAYKIUWA,  3aKOHA  MPSMOJIMHEIHOTO
pacrpoCTpaHEHUs CBETA, 3aKOHOB OTPAXKEHUSI CBETA, 3aKOHOB MPEJIOMJICHUSI CBETA,
ypaBHeHHs DuHIITEeHA U1 hoToddPeKTa, 3aKOHA COXpaHEHUE DHEPTUHU, 3aKOH
COXPaHEHMSI UMITYJIbCA, 3AKOH COXPAHEHHUS 3apsJia, 3aKOH COXPaHEHUS MacCOBOTO

quciia, IMoCTyJIaThbl Bopa, 3aKOH pagvOaKTHUBHOI'O 3apsaad, IpHU 3TOM HPOABIACTCA



ciioBecHasi (GOopMyJIMpOBKa 3aKOHA, €r0 MAaTEMaTHUYECKOE BBIPAXEHHE U YCIOBUS
(rpanubl, 00J1aCTH) IPUMEHUMOCTH;

ONpPENECICHUE HAIPaBJICHUS BEKTOpa HHIYKUHWHA CHJIBI MarHUTHOIO
IIPOBOJIHHMKA C TOKOM, criiol Amriepa u JIopeHna;

IOCTPOUTh M 3amucaTb HM300pakeHUE, cOo3/aTh Oelble 3epKaja, TOHKOM
JIMH30M;

[IpoBecTH SKCHEPUMEHTHI MO MCCIEAOBAHUIO (PU3NYECKHX METOJI0B H
IIPOLIECCOB C HCIIOJIB30BAHWEM IIPSMBIX M BHEIIHMX H3MEPEHUI: IPHU 3TOM
chopMyIMpOBATH 3aa4uy/3a1auy U caenaTb TEOPETUUECKUIN IKCIIEPUMEHT, COOpaTh
JAaHHBIE O TMpenJaraéMoM OOOpYAOBaHUHM, IMPOBECTH OMBIT U CHPOPMYIHPOBATH
BBIBOJIBL;

N3yuute npsiMble U TOTIOJHUTEIbHBIE U3MEPEHUsT (PU3NYECKOr0 pa3Mepa, Ha
3TOM BBICOTE, CIOCOO M3MEPEHHUS M HUCIOJIb30BAaHUE JOMOJIHUTEIBHBIX METOJIOB
U3MEPEHHUS ITOIPEIIHOCTEN U3MEPEHUN;

B 3aBucuMocTH OT (PU3MYECKON BEIMYMHBI C HMCHOJIB30BAHHEM MPSMBIX
U3MEPEHMI: TIPU 3TOM KOHCTPYHUpPOBaTh HACTPOWKY, (PUKCHUPOBATH PE3yJbTaThl
MOJIy4YeHHOW 3aBUCUMOCTH OT (PU3NYECKON BEJIMYMHBI B BUE TA0JIULl U TPpaUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

co0roaTh MmpaBmiia O€30MaCHOTO Tpyla IpU MPOBEACHUHN UCCIEI0BaHUN B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JESITEIbBHOCTH C HCIOJBb30BaHUEM H3MEpPUTENbHBIX MPUOOPOB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pelINTh pPacu€THhIE 3a/ayd C SIBHO 3a/laHHOM (PU3MYECKOM MOJEINbIO,
UCTIOJB3Ys (pU3MUecKre 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUH 3a/ad,
BbIOpaTh (PU3MYECKYI0 MOJEINb, MPEMJIOKEHHYI0 [UIsi €€ pelieHusi, MpOBECTU
pacuéThl U OLICHUTH PEATLHOCTD MOJYUYEHHOT0 3HaUeHUs (PU3HMUECKO (POPMBI;

pELINTD KA4€CTBEHHYIO 3a1auy: BBICTPOUTH JIOTUYECKYIO
HEMPOTUBOPEUYHMBYIO LIETIOUYKY PACCYXKACHUN C OMOpPOMl Ha H3y4yaeMble 3aKOHBI,

3dKOHOMCPHOCTH U CI)I/ISI/I‘-IGCKI/Ie SIBJICHUS,



MCIIOJIb30BAaTh MPH 00ECIICUEHNN HAYyUHBIX 3a/1a4 COBPEMEHHBIE TEXHOJIOTUU
UCCIICIOBaHMSI, CTPYKTYpUPOBaHUA, OOBSICHEHHUS U TPEACTABICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HMH(OpMAIMK, MOJYYEHHOM W3 pa3IU4HbIX HCTOYHHUKOB,
yIIyOJIEHHOTO aHalln3a MoJlydaeMoil HHpopMaIlumy;

OOBSCHATh MNPUHIUNBI JACUCTBHUA MAIIMH, NPUOOPOB MU TEXHUYECKUX
YCTPOMCTB, ONpENensITh YCIOBHS HMX O€30IaCHOrO  MCIOJIb30BaHUS B
MOBCEHEBHOM JKHU3HMU;

IPUBOJUTH BKJIAJ POCCUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOUIETO MHpPa, B PAa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3HMKE B MOBCEAHEBHOM >KU3HU
UIsl obecniedeHusi 0€30MacHOCT MPHU MCMOJIb30BAHUM MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, Uil COXPAHEHHUS 3J0POBbS M COOJIIOJEHUS HOPM SKOJIOIMYECKOIO
IIOBEJCHUS B OKPYIKAIOIIEH Cpele;

paboTaTh B TpYMIE C BBITOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh paboOTy TpPYIIbl, paUOHAJIbHO COKpaliaTth OOS3aHHOCTH U
IUTAHUPOBATh NIEATEIHHOCTh B HECTAHAAPTHBIX YCJOBHSIX, aICKBATHO OIEHUBATH

BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMBIX MPOOIIEM.



TEMATUYECKOE NMJTIAHWPOBAHUE

10 KINACC
Ne Ha3zBanue pa3zaenoB u TeM IporpaMMel KonnyectBo yacoB OnexkTpoHHble (LU(POBbIE) 0OpazoBaTEIbHbIE
n/n Bcero KoHntposbnsie IIpakTrueckue pecypcesl
paboTHI paboThI
Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Pa3nea 2. MEXAHUKA
2.1 Kunemaruka 5 bubnnoreka IIOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubmuorexa [HOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 bubnnorexka HOK
https://m.edsoo.ru/7f41bf72
HWroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANMHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU 9 1 bubnmnorexka HOK
TEOpPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOJAMHAMUKHI 10 1 bubmuoteka [JOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI CYILIECTBEHHBI. 5 bubmuoreka [JOK
da30BBIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pazaea 4. JIEKTPOJANHAMMKA
4.1 DnexTpocTaTHKa 10 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIM TOK 00paboTku. Toku B 12 1 bubmuoreka [JOK
Pa3INYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpemst 2
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I[TPOT'PAMME
11 KNNACC
Ne HasBanue pasjienioB u TeM IPOrpaMMBbI KomuuecTBo yacos DnekrporHble (MU(pPOBBIC) 00pa30BaTEIbHBIC
n/n Bcero KonTposibHbie [IpakTnueckue pecypchl
paboThI paboThI
Paznen 1. JIEKTPO/IMHAMUKA
1.1 MarsuTHoe 1oiie. DIeKTpOMarH|uTHas 11 1 3 bu6muoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKITAS
Wroro no pazneny 11
Paznen 2. KOJTEBAHUS U BOJIHbBI
2.1 MexaHHUECKUE U DIICKTPOMAarHUTHBIC 9 1 bubaunorexa LIOK https://m.edsoo.ru/7f41c97c
KoJIeOaHus
2.2 MexaHHUECKUE U DIICKTPOMAarHUTHBIC 5 1 bubaunorexa LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onruka 10 3 bub6mmorexa [{TOK https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pa3nesa 3. OCHOBHBIE CITEHUAJIBHBIE TEOPUU OTHOCHUTEJBHOCTHU

3.1 OCHOBBI pa3paboOTKH TEOPUU 4 1 bubmumoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIIHHO

Wroro no pazpeny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHTBI KBAHTOBOI ONTHKH 6 bubaunorexa [IOK https://m.edsoo.ru/7f41c97c

4.2 CtpoeHue aToma 4 bubmumoreka [IOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO 5 bubaunoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMMNU U ACTPODPU3SUKU

5.1 | DieMeHTEI acTPOHOMHY H aCTPO(GH3UKH 7 1 | Bubnorexa LIOK https:/m.edsoo.ru/7f41c97¢

Uroro no pazneny 7

Paznen 6. OGOBIIAIOUIEE IOBTOPEHUE

6.1 \ O06o0011aro1Iee TOBTOPEHHE 4 \ bubnrorexa LIOK https://m.edsoo.ru/7f41c97c

Uroro no pazneny 4
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OBUIEE KOJIMYECTBO YACOB I10 68 7

ITPOI'PAMME

NOYPOYHOE NNAHUPOBAHUE

10 KNNACC

Ne Tema ypoka KonnyecTBo yacos [Hara DJEeKTPOHHBIE IU(PPOBBIE

n/n Bcero | Konrtponbhble | IlpakTnueckue | M3y4eHHs o0pazoBaTesbHbIE PECYPChI

paboThI paboThI

1 dusnka — Hayka o npupojae. Hayunsie MeToapl 1 bubnuorexa [JOK
MO3HAHKSI OKPYXKAIOLIET0 MHpa https://m.edsoo.ru/ff0c32e2

2 Poinb 1 MecTO (M3MKK B COBpEMEHHOW HAYIHOM 1 bubnnorexa [JOK
KapTHHE MHpa, B IPAKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/ff0c33e6
JIOJEN.

3 Mexanunueckoe ABmxeHue. OTHOCUTEIbHOCTb 1 bubnuoreka [IOK
MEXaHMYECKOro ABmkeHus. [lepemerenue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue

4 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE 1 bubnnorexa [HOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKECHUE 1 bubnuoreka [JOK

https://m.edsoo.ru/ff0c372e

6 CBoOopaHoe majienue. Y cKopeHrue CBOOOIHOTO 1 bubnuoteka [JOK
MaJICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHuelinoe aBuxkenue. J[BrmxeHue 1 bubnnorexka [JOK
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada

8 [IpuHnnn otHOcuTenbHOCTH ['anunen. aepuunansasie 1 bubnnorexka [JOK
cucteMbl orcueTa. [lepBblii 3akoH HproToHA https://m.edsoo.ru/ff0c3be8

9 Macca tena. Cuina. [IpuHIun cyneprno3uumuy cuil. 1 bubmuorexa [IOK
Bropoii 3akoH HploTOHA /17151 MaTepHATIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8

10 | Tperwii 3akoH HproTOHA 111 MaTepHaIbHBIX TOYEK 1 bubmuorexa [IOK
3pEHHS https://m.edsoo.ru/ffOc3be8

11 | 3akoH BceMupHOro TaroteHus. Cumia TsSHKeCTH. 1 bubnuoreka [IOK

[lepBasg kocMH4Ueckasi CKOPOCTh

https://m.edsoo.ru/ff0c3d00
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12 | Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnmuorexa [JOK
https://m.edsoo.ru/ff0c3el8
13 | Cuna tpenus. Koabdumment tpenus. Cuna npu bubmuorexa [JOK
CONPOTUBIICHUH JBHKCHUIO TEJa B KUJIKOCTH MM https://m.edsoo.ru/ff0c3f76
B3IJISIIIE
14 | TlocTynarenbHOE U BpalaTeIbHOE JBUKCHHUE bubmuorexa [IOK
abcomoTHO TBEPAOTO Teaa. MomenT cuibl. [Tnedo https://m.edsoo.ru/ffOc41a6
CWIBIL. Y CJIOBHSI pABHOBECHS Tella
15 | Ummynbc MaTepralbHON TOYKH, CUCTEMBI bubmuorexa [JOK
MaTepUabHBIX TOYeK. MITyIbC CHITBI. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHCHHS UMITYJIbca. PeakTHBHOE JIBM)KEHUE
16 | Pabota u MomHOCTh cuibl. KnHeTudeckas SHeprus bu6mmoreka [IOK
MaTepHaibHOU TOYKH. Teopema 00 obecrieueHun https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU
17 | IlorennmanbHas sHeprus. [loTeHIIMambHas SHEPTHS bu6mmoreka [IOK
yIpyro nepOopMUPOBAHHON TPYKHUHBI. https://m.edsoo.ru/ff0c461a
[TorennuanpHast SHEPTHs TEJIa BOJIU3U MIOBEPXHOCTH
3emun
18 | [ToTeHIMAaNbHBIE U HEITOTCHI[MAIbHBIC CHIIbHBIC. bu6mmoreka [IOK
CBsi3b paOOTHI HEMTOTEHITMAIBHBIX CHJI C H3MEHEHUEM https://m.edsoo.ru/ff0c478c
JHEPTEeTHYECKUX CHCTEM TeJI. 3aKOH O COXPaHCHUH
HKOJIOTHUECKOH dHEePTUn
19 | JlaGoparopuas pabota «VcciemoBaHue CBSI3U CHII C
W3MEHEHHEM XMMHUUYECKOM SHEePTuu Tella Ha OCHOBE
OTIpEICIICHUS] PE3MHOBOTO KT'yTa)»
20 | KontponbHas pabora o Teme «KnuHemaTHka. bubnuoreka [IOK
JluHamMuKa. 3aKOHBI COXPAHEHHUS B MEXAHUKE) https://m.edsoo.ru/ffOc4b74
21 | OCHOBHBbIE MOJOXKEHUS MOJEKYIIPHO-KMHETUYECKOM bubnmoreka [JOK
teopun. bpoyHoBckoe npkenne. Auddysus https://m.edsoo.ru/ff0c4dc2
22 | BaxeH xapakTep JABIKCHHUS U B3aUMOJICHCTBHE
gacTull. MoAean NCIBLITAHNN Ta30B, JKUIKOCTEH U
TBEPIBIX TEI
23 | Macca momnekyin. KonmaecTBo BemecTBa. [locTossHHAS
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ABorazipo

24 | TenmoBoe oTHOIICHHE. TemrepaTypa u ee U3MEpEeHHE.
[IIxana Temneparypsl Llenbcus
25 | Uneansubrii ra3 B MKT. OcnoBHoe ypaBaenue MKT bubmuorexa [IOK
https://m.edsoo.ru/ffOc4fde
26 | AGcoroTHAs TeMIieparypa Kak Mepa cpeaHei bubnmoreka [JOK
KMHETHYECKOM PHEPIUHU JIBHKCHHS MOJICKYI. https://m.edsoo.ru/ff0c511e
YpasHenue MeHeneesa-Kianelpona
27 | 3akon /laapToHa. ['a30BbIC 3aKOHBI
28 | Jlabopatopnas pabora «MccnenoBanue B
3aBHCUMOCTH MEXJTy IapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO ra3a
29 | M3omporiecchl B UIeaTbHOM B3TIISIC H UX bubnuorexa [JOK
rpaduIecKoe MPEICTaBICHHE https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHSS SHEPTUs TEPMOIUHAMUYECKON CHCTEMBI bubnnorexa [HOK
u ee u3MeHeHus. KonmnuecTBo Temia u paboThI. https://m.edsoo.ru/ff0c5952
BHyTpeHHSs SHEpIrys 0JTHOATOMHOTO HEaIbHOTO Ta3a
31 | Buasl Temionepenayun bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
32 | YaenbHasg TeII0EMKOCTE BelecTBa. KommuecTBo bu6nmoreka [JOK
TEIUIOTHI MPH TeIUIonepenade. AanadaTHbIH MpoIece https://m.edsoo.ru/ff0c5c36
33 | IlepBblii 3aKOH TEPMOJUHAMUKH U €0 IPUMEHEHHE K bubnuoreka [IOK
H30TIPOIIECCaM. https://m.edsoo.ru/ff0c5efc
34 | HeoGpaTumocTs npoleccoB B pupoe. Bropoii 3akon bubnuoreka [IOK
TEPMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 | [lpunnun aeiictus u KI1]] TermoBoi ManimHbI bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
36 | Huka Kapnuo u ero KI1J]
37 | Dxonoruyeckue mpoodIeMbl TEIIOIHEPTETHKU
38 | ObobOmaronmit ypok «MoJekyisspHas pu3nka. bubmmoreka [JOK
OCHOBBI TEPMOJMHAMUKH https://m.edsoo.ru/ff0c6938
39 | KonrponbsHas pabota mmo reMe «MoJieKysspHast bubmmoreka [JOK

(pI/ISI/IKa. OCHOBEI TCPMOIAVUHAMUKU

https://m.edsoo.ru/ff0c6a50
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40 | ITapooGpazoBanue u KOHACHCaus. Mcnapenue u bubnmuorexa [JOK
KHUIICHHUE https://m.edsoo.ru/ff0c63b6
41 | AGcomroTHas U OTHOCHTEIIbHAS BIAKHOCTh BO3/IyXa. bu6mmoreka [IOK
HachbimeHHsii map https://m.edsoo.ru/ff0c64d8
42 | Teépnoe teno. Kpucrammnueckune u amopdHbIe Tea. bubmuorexa [JOK
AHM30TpOIHs CBOMCTB KpUCTALIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KPHUCTAJUIBL. MAaTePHAIIBI
43 | [InaBrneHue M KpUCTAUIU3ANMS. Y AeNbHAS TETUIOTa bubnmoreka [JOK
wiaBiacHus. CyonuMarus https://m.edsoo.ru/ff0c6708
44 | YpaBHEHHE TETUIOBOTO OanaHca bubnmoreka [JOK
https://m.edsoo.ru/ff0c6820
45 | DnexTpuzanus Tel. DIECKTPUUCCKUN 3apsaIHUK. [[Ba bubnuorexa [JOK
BH/Ia DJIEKTPHUCCKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
46 | [IpoBOJHUKH, TUAIEKTPUKH U TIOJTYIPOBOTHHKH. bubnnoreka [JOK
3aKOH 0 COXpaHCHUH 3apsia https://m.edsoo.ru/ffOc6bcc
47 | B3aumogeiictBue 3apsanoB. 3akoH Kynona. Toueunoe bu6mmoreka [IOK
MAaIIMHHOE 3apPsJHOE YCTPOWCTBO https://m.edsoo.ru/ff0c6ce4
48 | Hanpsok€HHOCTH BHEIIHUX ToJIel. [IpuHIumn bubnnoreka [JOK
CYIEPIO3UIIMU dICKTPHUCCKUX TToJie. JIuHun https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
49 | Pabora cw asiekTpocTatndeckoro moss. [ToTermmar. bubnuoteka [JOK
PasHOCTE MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
50 | IIpoBOMHUKH U JUDIIEKTPUKHU B JIEKTPOCTATHICCKOM bubnuotexa [JOK
noJje. Jlusnekrpuueckas IpOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
51 | Dnexrpoémkocth. Konnencarop bubnuotexa [JOK
https://m.edsoo.ru/ff0c7126
52 | DEeKTPOEMKOCTh IUTOCKOTO KOHIEHCATOPa. DHEPTHSI bubnuoteka [JOK
3apsKEHHOr0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 | JIaboparopHas pabota "H3mepeHue 31eKTpoEMKOCTH
KoHAeHcaTopa'
54 | IlpuHuun AeicTBUS U IPUMEHEHUE KOH/IEHCATOPOB,

KOMMHUPOBAJIBLHOTO YCTPOMCTBA, CTPYHHOTO (DUIBTpA.
DNEeKTpOCTaTUYECKas 3alllUTa. 3a3eMJICHUE
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AJIEKTPONIPUOOPOB

55 | DnekTpuyeckuii TOK, 00eCIIEYHBAIOIIHIA €r0
cymectBoBanue. [locrossHubI TOK. Cuia Toka.
Hanpsokenne. Conpotusiienue. 3akoH Oma i1t
y4acTKa Ieru

56 | IlocnenoBaTenbHOE, MapaJLIEIbHOE, CMEIIAHHOE bubnmoreka [JOK
COeIMHEHHE MPOBOAHUKOB. JlabopaTropHas paboTa https://m.edsoo.ru/ffOc74f0
«/3y4eHre CMEIIaHHbIX COCIUHEHUI PE3UCTOPOB)

57 | PaGora 1 MOIITHOCTH OTKIIFOYEHUS TOKA. 3aKOH bu6mmoreka [IOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838

58 | 3akon Oma 11715 MOJTHOM (3aMKHYTOM) SJIEKTPHUECKON bubnnoreka [JOK
uenu. Kopotkoe 3akimouenue. JlaboparopHas padora https://m.edsoo.ru/ffOc7ae0
«U3mepenne 3/1C ucToyHNKa TOKA U €ro
BHYTPEHHETO COMPOTHBIICHUS»

59 | DneKTpoHHAS TPOBOJMMOCTD TBEP/IBIX METAILJIOB.
3aBHCUMOCTH COPOTHUBIICHHUSI METAJUIOB OT
temneparypbl. CBEpXIPOBOJIUMOCTh

60 | DnexTpuyeckuii TOk B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITYYKOB

61 | [lomympoBOIHUKH, UX KOPITyCca U IPUMECHas bubnuoreka [IOK
npoBOAUMOCTh. CBOMCTBA M—H-TIEPEX0/Ia. https://m.edsoo.ru/ff0c84ae
[ToynpoBOTHUKOBBIE TPUOOPEI

62 | DIeKTpUYECKUI TOK B pacTBOpaxX M paciiiaBax bubnuoteka [JOK
AJIEKTPOJIMTOB. DIEKTPOIUTHUECKAS TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DIEeKTPOITH3

63 | DnekTpuyeckuii Tok B razax. CaMOCTOSATENbHBIN U bubnuoreka [IOK
HECaMOCTOSTEIbHBIN pa3psia. Monuus. [Tnazma https://m.edsoo.ru/ff0c84ae

64 | DnexTpuyeckue NpUOOPHI U yCTPOHCTBA U UX bubnuorexa [IOK
npakTHYecKoe npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30MacHOCTH

65 | O6obOmaronmit ypok «JIeKTPOIMHAMHIKA) bubnmuorexa [JOK

https://m.edsoo.ru/ffOc88be
66 | KonrpoisbHas paboTa 1mo TeMe «JIeKTPOCTaTHKA. bubmmoreka [JOK
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[TocTostHHBIN TOK 00paboTKH. TOKM B pa3sHBIX CpeIax»

https://m.edsoo.ru/ff0c8a8a

67 | PesepBHbIii ypok. KoHTponbsHas paboTta mmo teme 1 bubnmoreka [JOK
«DIEKTPOINHAMHUKAY. https://m.edsoo.ru/ff0c8c56

68 | PesepBHbIii ypok. O0obmaronuii ypok mo remam 10 1 bubnmoreka [JOK
KJjacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 3 3

11 KINACC

Ne Tema ypoxka KosmyecTBo yacoB [Hara DNEeKTPOHHBIEC U(PPOBBIE

n/n Bcero | Konrponbusie | Ilpaktuueckue | HM3ydeHHs 00pa3oBaTesbHbIC PECYPChHI

paboThI paboThI

1 [TocTosiHHBIC MATHUTBI U UX B3aUMOJICHCTBUE. 1 bubnmnorexa LIOK
MarnutHoe mosie. BekTop MarHUTHOW MHIYKIHH. https://m.edsoo0.ru/ff0c9778
JIMHUY MarHUTHOM MHIYKIIUU

2 MarHuTHOE 110JIe TIPOBOJHUKA ¢ TOKOM. OTIBIT 1 bubnmnorexa LIOK
Opcreaa. BzanmoeiicTBre IPOBOTHHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas pabota «/3ydueHne MarHuTHOTO MOJIS 1 1 bubnunoreka [JOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

4 JleficTBe MarHUTHOTO TOJISI Ha MPOBOJIHHUK C TOKOM. 1 1 bubmuorexa [JOK
Cuna Amnepa. JlabopatopHas pabora «ccnenoBanue https://m.edsoo.ru/ff0c9ac0
JICWCTBHS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM»

5 JlelicTBME MArHUTHOTO TOJIS1 HA IBHKYIIIYIOCS 1 bubnuorexa [JOK
3apspkeHHyro yactuity. Cuna Jlopenia. Pabora https://m.edsoo.ru/ffOc9df4
cuibHbIe JIopeHna

6 DnekTpoMarHuTHas MHIYKIHS. [I0TOK BEKTOPHBIX 1
MarHuTHbIX UHAYKUUH. [IpoBona 3/1C. 3akon
AJIEKTPOMAarHuTHOM nHykuuu Papanes

7 JlabGopaTtopHas pabora «HMccnenoBanue Bo3eHCTBUS 1 1 bubnuotexa [JOK
AIEKTPOMArHUTHOW MHIYKITUI) https://m.edsoo.ru/ffOcal50

8 WNunyktuBHOCTh. SBNeHne camonnaykuuu. I1C 1 bubanoreka [JOK
CaMOMHYKIIMH. DHEPTUsi MArHUTHOTO MOJISI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

9 TexHu4eckne ycTpoiCcTBa U UX IPUMEHEHHUE: 1

IMMOCTOAHHBIC MAarHUTHI, SJICKTPOMAIrHUTHI,
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AEKTPOABUTATENH, YCKOPUTEIH, JIEMEHTapHbIE
YaCTHUIIbl, UHIYKIIMOHHAS [1€Yb.

10 | O6o6maronuii ypok «MarHuTHOE IoJIe. bu6mmoreka [IOK
DJICKTPOMArHUTHAS WHYKIIHS) https://m.edsoo.ru/ffOcab82

11 | KonTpoasHas pabora 1mo reme «MarHuTHOE 1oJie. bubmuorexa [JOK
DJIeKTpOMarHUTHAsI UHTYKIIUS https://m.edsoo.ru/ff0cad58

12 | CBoOomHbBIE MEXaHUYECKME KOIeOaHUs. bu6mmoreka [IOK
I'apmonnveckue koneOanus. Y paBHEHUE https://m.edsoo.ru/ffOcaf06
rapMOHUYECKUX KojeOanwuii. [IpeBpamenne
HHEPTreTUKU

13 | JIaboparopnas padota «MccneqoBanue 3aBUCUMOCTH
Nepro/ia MaJCHbBKUX Pa3MEpOB OT JIJTMHBI HUTH U Beca
MacChI»

14 | KonebatenpHbiit KOHTYp. CBOOOJHBIE bubnnorexa [HOK
9JIEKTPOMArHUTHBIE KOJCOAHUS B HICATbHOM https://m.edsoo.ru/ff0ch820
MIOBOPOTHOM KOHTYpE. AHAJIOTUSI MEXKIY
MEXaHUYECKUMU M AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

15 | ®opmyna ToMcona. 3aKoH COXpaHEHHs SHEPTUU B bubnnoreka [JOK
UJICATbHOM KOHTYpE https://m.edsoo.ru/ff0cbh9c4

16 | IIpencraBieHue o 3aTyXaroLMX KOJICOAHUSX. bubnuoreka [IOK
BeiHYyK/IeHHBIC MeXaHHYeCKHe KoJieOanus. Pe3oHaHc. https://m.edsoo.ru/ffOcbb86
BbIHYX/IeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUs

17 | Ilepemennsblii Tok. CUHYCOUJAIbHBIN IEpEMEHHBIN bubnnoreka [JOK
TOK. MOIITHOCTh MEPEMEHHOT0 TOKA. AMIUIUTYTHAS https://m.edsoo.ru/ffOcbhd34
CHJIa M ICHCTBYIOIIEE 3HAUYCHHE TOKA U HANIPSDKEHUS

18 | Tpanchopmatop. IlpousBonacTBo, nepenava u
noTpeOJICHUE PIEKTPHIECKON YHEPTHU

19 | YerpoiicTBO M pakTUYecKOe MPUMEHEHHUE MTPH 3BOHKE, bubnuorexa [IOK
reHepaTope MePeMEHHOTO TOKA, IMHUSIX https://m.edsoo.ru/ff0cc324
JJIeKTponepeaayn

20 | DkosornYecKue pUCKU P MPOU3BOJICTBE

anekTpo3Hepruu. Kynbrypa ucnoib30BaHus
3JIEKTPOIHEPTUU B OBCETHEBHOM KU3HU
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21

MexaHnyeckue BOJHBI, YCIOBHS pacIpOCTPaHEHUSI.
[epuon. CkopocTh pacnpoCTpaHEHUs U JUIMHA BOJIH.
[Toniepeunsle U JIMHHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22 | 3Byk. Cxopocts 3ByKa. [ poMKoCTh 3ByKa. BeicoTa bubmumorexa [IOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 | DIeKTpOMAarHUTHBIC BOJIHBI, UX CBOWCTBA U CKOPOCTb. bubnmoreka [JOK
[IIkasa 3J1eKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 | IlpuHIMIBI pauoCBsI3U U TeneBuaeHus. Pa3surue
CpeAcCTB cBsi3U. Pannonokanus
25 | KonrponbHas pabora «Konebanus 1 BOJIHbBI) bubmmoreka [IOK
https://m.edsoo.ru/ffOcc6f8
26 | IlpsmonuHeiiHOE pacIpOCTpaHEHHE CBETa B BHEIITHEH bubnnorexa [HOK
cpene. Toyeunblit HCTOYHKK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 | OrpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnnoreka [JOK
IMocTpoenne n300pakeHHii B IIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
28 | Ilpenominenue ceera. [losHOE uccnenoBanue bu6mmoreka [IOK
orpakeHus. [IpeaenbHbIii yroj MoJHOr0 BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHUS
29 | JlaboparopHas paboTa «3MepeHue mokasaremns bubmmoreka [JOK
IPEIIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 | Jlunzel. [TocTpoenne n3obpaxkeHus B imH3e. Dopmyna bubmmoreka [JOK
TOHKHX JIWH3. Y BeJIMUCHHE JIMH3 https://m.edsoo.ru/ffOcddle
31 | Jlaboparopuas pabota «VcciemoBaHue CBOHCTB
n300pakeHMsl B JIMH3aX)»
32 | ucnepcus cBera. CoKHBINA cOcTaB 0€IOTO CBETA.
LBer. JlaGopaTopHas pabora «Habmronenue
JIICTIEPCHU CBETA»
33 | Unrepdepenuus ceeta. Audpaxus ceera. bubnuoreka [IOK
JludpaknnonHas penérka https://m.edsoo.ru/ff0ced22
34 | IMonepeuyHocTs cBeTOBBIX BOJH. [lomsipusanus cBera bubnuorexa [JOK
https://m.edsoo.ru/ffOcf02e
35 | Ontryeckue mpuOOPHI M yCTPOHCTBA U YCIOBHUS MX

0€3011aCHOTO MPUMEHEHHUSL.



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

36 | I'paHUIIBI IPUMEHUMOCTH KJIACCHYECKON MEXaHHKH. bubmuorexa [JOK
[TocTynatel OIEHKH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHHUE bu6mmoreka [IOK
BPEMEHHU M COKPAICHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprus ¥ UMNYJIbCHO-PEIATUBUCTCKON YaCTHIIBI. bubmuorexa [JOK
CBs3b MacChl C aKTHBHOCTBIO Ml UMITYJIBCOM. DHEPIHs https://m.edsoo.ru/ffOcfc68
OCEHU
39 | KonrponpHas padora «Ontrka. OCHOBBI pa3pabOTKH bubnmoreka [JOK
TECOPHH OTHOCHUTEIILHOY https://m.edsoo.ru/ffOcf6f0
40 | ®otonbl. Dopmyna [manka. DHEPTHS U UMITYIBECHOE bubnmoreka [JOK
¢dorona https://m.edsoo.ru/ffOcfel6
41 | OtkpeiTHE U HccnenoBanue Gorodpdexra. OnbITH A. bubnnorexa [HOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 | 3akonsl poToddhdexTa. YpaBHeHHe DUHIITEIHA TSI bubnnoreka [JOK
dororddexra. Pororpdexr «KpacHas rpaHuiiay https://m.edsoo.ru/ff0d015e
43 | Nasnenue ceera. Onwitel [1. H. JIeGenena. bubmuorexa [JOK
XUMHYECKOE JCHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHUYECKUE YCTPOUCTBA M MPAKTHUYECKOE
npUMeHeHue: (POTOAIEMEHT, POTOAATUUK, COTHEUHAS
Oarapesi, CBETOIUO/I.
45 | Pemenue 3amauu o TemMe «JIEMEHTHI KBAHTOBOM bubnuorexa [JOK
OTITHUKI https://m.edsoo.ru/ff0d0302
46 | Mogens atoma Tomcona. OmbITel Pezepdopra mo bubnuotexa [JOK
paccessHUIO o-vacTuil. [InaneTapHasi MoJienb aToMa https://m.edsoo.ru/ff0d091a
47 | Iloctynatsl bopa bubnnoreka [JOK
https://m.edsoo.ru/ff0dOafa
48 | M3nydenue u paszjencHue (GOTOHOB MPH MTEPEX0/Ie bubnuotexa [JOK
aToMma ¢ OJTHOTO YPOBHS SHEPIUU Ha Jpyroi. Buabl https://m.edsoo.ru/ff0dOafa
CTIEKTPOB
49 | BomHoBBIe cBOWCTBA YacTHIl. BoHbI 1 Bpoiis. bubnuorexa [JOK
KopnyckynsipHo-BosTHOBO# yanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE H3ITyYCHHE
50 | OtkpeiTue paguoakTHBHOCTH. OnbITH Pesepdopaa mo bubmuoreka [IOK
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OIMPECACIICHNUIO COCTaBa PAAWMOAKTHUBHOT'O U3JIYUYCHU

https://m.edsoo.ru/ff0d0fd?2

51

CsoticTBa anbda-, 6era-, raMMa-u3TyICHHUS.
HccnenoBanre paJioakTHBHOCTH Ha KHBBIX
OopraHu3Max

52

OTKpbITHE TPOTOHA M HEUTpOHA. M30TOMBI. Anbda-
pacnaz. DJIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacra.
I"'amma-u3znydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B sipe. SII€pHbIE COCTOSIHUSL.

Snepnsiii peaktop. [IpodaemMsbl, MepCreKTUBEI,
HKOJIOTUYECKUE ACTIEKTHI JIEPHON SHEPTEeTUKU

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

54

OnemeHTapHble YacTULBl. OTKpPBITHE TO3UTPOHA.
MeTo1b1 HaONIOIEHUS U PETUCTPALIIH DJIEMEHTAPHBIX
yactul. Kpyrnsiii cron «@yHnaMeHTaabHble
B3auMozeicTBusl. EqMHCTBO (pu3NUecKuX KapTUH
MUpa»

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

55

Bupn 3Bé31H0r0 HEOa. Co3Be3us, spKue 3BE3/IbI,
IUIAaHETHI, UX BUAUMOE nBrkeHne. CojaHeuHas cucTeMa

56

Comnne. ConHeYHast akTUBHOCTh. VICTOYHHMK YHEPTrUU
CoHIa u 3BE3

57

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3 B
TJIaBHOW MOCJIEI0OBATENIbHOCTH. BHYTpEHHEE CTpOeHUE
3B&311. COBpEMEHHbIE MTPEICTABICHUS O
IPOUCXO0XKACHNUHU U 3BoJtonnu CoslHIA U 3BE31.

58

Muneynsiii [1yte — Hama I'anakrtuka. [Tonoxenue n
newxkenne Comnuna B ['amaktuke. ["amaktuku. UEpHbie
JBIPBI B SIAPAX TaJaKTUKU

59

Bcenennas. Paz6eranue ranaktuku. Teopus BEIUKOro
B3pbIBa. PenukroBoe n3iyuenue. MerarajakTuka

60

Hepemennsie mpob6ieMbl aCTpOHOMUHT

61

KonTpomnpHas padora «91eMeHThI aCTPOHOMUHU U
acTpoGU3UKM»»

62

Ob6o6maromuit ypok. Poib pusuku u actponomuu B
9KOHOMHYECKOMN, TEXHOJIOTHYECKOM, COITUaIbHOMN 1
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ITHYECKOM JACATCIIbHOCTH YCJIOBCKA

63 | Ob6oOmaromuii ypok. Poib u mecro pusuku u 1
ACTPOHOMHH B COBPEMEHHOM HAyYHOI KapTHHE MUPa
64 | OGoOmarommii ypok. Ponb ¢usznueckux Teopuii B 1
NpeJICTaBICHUN O (U3NIECKOIN KapTHHE MUPA
65 | O6oOmaromuii ypok. MecTo pu3N4ecKux KapTHH MUpa 1
B IIEJIOM PSITy COBPEMEHHBIX €CTECTBCHHO-HAYUHBIX
MIPEJCTABICHUN O IPUPOJIE
66 | PesepBHbIif ypok. MarHuTHOE MoOJIE. 1
DJICKTPOMArHUTHAS WHYKIIHS
67 | PesepBubiit ypok. Ontuka. OCHOBBI pa3pabOTKH 1
TEOPHH OTHOCHUTEIIBHO
68 | PesepHsiii ypok. KBantoBas (pmsuka. DIeMEHTHI 1 bubnuorexa [JOK
ACTPOHOMHMH U acTPODU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 10 xknace/ Msakumes ['.51., byxosues b.b., Corckuii H.H. mox penakuueit
ITapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBemeruey
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit

ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruey

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



