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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNIbHON mporpammsbl, mnpezacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yuyeOHoro mnpeamera «Dusmuka» B 00pa3zoBaTeIbHBIX
OpraHu3alUsIX Poccuiickoi Qdenepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOTPAMMBI.

Copmepxanue mporpaMmbl MO (DU3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJIbTaTaM
oOydeHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DMBHKM C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMH IpeaMeTamu. B Hel
OTPENEISAIOTCS OCHOBHBIC 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
0o0pa3oBaHusl, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeaMEeTHbIC, TPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e INIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cojZiepkaHne yueOHoro npeamera « Ou3nkay 1mno rojaM o0ydeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [lIkoapHbIN Kype GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHSI HOBBIX MAaTEPUATOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaromuxcs, B (popMupoBaHHE YMEHUH MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS NP BHINIOJHEHUN UMHU Y4€OHBIX UCCIEA0BaHUM.

B ocHoBy Kkypca ¢u3MKMA JUIsi YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX Pa3enoB (DU3UKH, BKIIFOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
bu3uKku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHUUYECKHUX M TE€XHOJOTUYECKHUX TMPHUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXICHUS
npo0sIeM paloOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SABJSAIOTCS (u3nueckue teopuu (hopMHupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TEOpUHU, POIU (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIpaHUIAX
NPUMEHUMOCTH TEOpUM, JJIsI OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0M B Kypce (DM3UKU pPean3yeTcsl MPEekIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YyYarOIIUXCS.
Jlns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUH CHUCOK YUYEHUYECKUX
IpaKTHUECKUX padoT. BoljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAaHMpPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [Ipu d>ToM obOecreuynBaeTCs  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPECHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3apad. Ilpu sToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4d C SIBHO
3aJIaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETPUPYs 3HAHHUS U3
pa3HbBIX pasne’noB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
0OBSCHEHHE TPOTEKaHUs (U3MYECKUX SBICHHA W TIPOIECCOB B OKpPYXKaIOIMIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIEIH A CHTyalldd MPaKTHKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tpolecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 00miero oopa3oBaHus JODKEH N3yd4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3MKH WM B YCJOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKiIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKAa3aHHBIX B
nporpamme 1o (U3NKE YICHHUYECKUX MPAKTHUYECKUX padOT M JIE€MOHCTPAIMOHHOE
00opyioBaHUE.

JlemMoHCcTpanmoHHOE  000pyIoBaHWe (QOPMHUPYETCSI B COOTBETCTBHUH  C
OPUHITUIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBaeT TIOCTAHOBKY
NIEPCYUCIICHHBIX B TIporpaMMe 10 (DHM3HWKE KIFOUYEBBIX JIEMOHCTpAIMi s
UCCIICJIOBAHMSI  W3yYaeMbIX  SIBJICHHA W  TPOIECCOB, OSMIMPUYCCKUX H
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHHIA.

JlabopatopHoe o00OOpyAOBaHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopmupyeTCcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
Ja00paToOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TICJIIMH U3y4eHUS PU3UKHU B 001IeM 00pa30BAHUH SIBIISTFOTCS:

e popMupoBaHuE HHTEpeca M CTPEMJICHHS OOyYaromMXcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
COCOOHOCTEM;

e Pa3BUTHUE TPEJICTABICHUNA O HAYYHOM METOJE MO3HAHUS M (POPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

 popMupoOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa U3yYeHHUs] OCHOB
CTpOCHHS MaTepuu 1 QyHIaAMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e popmMupoBaHUE yMEHHMII OOBSICHATH SIBICHHUS C  HCIOJIH30BAHHEM
(GU3HYECKUX 3HAHWHA U HAYYHBIX JIOKA3aTCIbCTB;

e opMHUpOBaHUE TPEACTABICHUNA O poNH (PU3UKHA JUISI PA3BUTHS JPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne STUX 1enei 00ecreunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npolecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



o IPUOOPETEHNE CUCTEMBI 3HAHUI 00 001X (HPU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJEKYJSIpHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY H 3JI€MEHTHI aCTPOPHU3UKH;

e popMUpOBaHHME YMEHUW NPUMEHSATh TEOPETHUYECKHE 3HAHUS IS
OOBbACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE M JJs TPUHATHUS
MMPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIIeHMs] Ppa3IUYHBIX 3aJady C SIBHO 3aJlaHHOM
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBHSIM 3a]1a4H;

e IOHUMAaHUE (PU3NYECKUX OCHOB W MPUHIMUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeay,

e OBJIAJICHUE METOJaMHU CaMOCTOSITENILHOTO IUIAHUPOBAHUS U TPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuu UHGOpMaIH,
ONpeaeIeHUs] JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

e CO3JJaHME YCJIOBHUM JUIsl PA3BUTUS YMEHUU IPOEKTHO-HCCIIENOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpPEAHEro OOIIero
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B mporpamMMe mo (U3MKE IMepeueHb J1abopaTOPHBIX H
NPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JE€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEN 00yJarommxcs.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUS OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUA IIPUPOABL.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKUX SIBIEHUN U mpoueccoB. HayuHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepeMeneHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelIeHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHoe  nBukeHue. JIBUKEHHE  MaTepUAIbHOW TOYKUA IO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAs
ckopocTb. [lepuon u yactora oOpamienus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LIEIHBIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY MYTSAMH, NPONIECHHBIMUA TEJIOM 3a
IIOCJIEAOBATEINbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. Jlunamuka

[Ipyuammn  otHocutensHOCTH  ['amunes.  llepeeii  3akoH  HeroToHna.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHUH TEJIa B )KUIKOCTH HJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYecKue YCTPONCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbpHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nedopmupoBaHHOM — npyxkuHbl.  [loTeHUManpHas  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEJN.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoOJEnu CTPOEHUS Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsnl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro rasza. AOCOJIOTHas Temreparypa Kak mepa
CpEeHEl KHWHETUYECKOM SHEpPrHMHM TEIUIOBOIO JBM)KEHHMS vactul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIIoCTpUpyoLas MpUpoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIyUeHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3noro
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHUEM CXKATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HN3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuiecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHnmeHcanus. Vcmapenne u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

VYpaBHeHue TErI0BOro OajaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1YXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsiaoB. 1IpOBONHMKH, OUANIEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Onektpuueckoe 1mone. Hampsok€HHOCTh  snexkTpudeckoro noss.  [IpuHnun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOOHHWKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpudueckasi NPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 3IeKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE MCTOYHHMKA TOKA.
3axon Oma /171 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMU. CobOcTBeHHas U IIpUMECHast MIPOBOANUMOCTb
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yueHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COAECPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHE), JABUraTEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIC npuoOopkI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TabBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKuMH. [IpuHimn cynepnosunnu
MArHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIUU. KapTuHa JIMHHUI MarHUTHOU
WHIYKIWH T0JII MOCTOSHHBIX MArHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHIAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexktpuueckoe rmose. OJEKTPOIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKIMH. OJIEKTPOJIBHXKYILAS — CUJa
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYyKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUWYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE U JACHUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MAacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKIys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpakeHue,
peroMIICHUE, MOJSIpU3alus, AUPpaKius, HHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBeta. TOUCUHBIN HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. I[locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpalolMX U pacceuBaOIIMX JiIMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM [aJ€HUM MOHOXPOMAaTHYECKOIrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE CBETA.
OnTuueckue mpruoOOpsI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKE€HUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Hab6monenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol



W3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre CBOMCTB M300paXXE€HUM B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pasznen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBsi3p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
IIOKOsI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpriTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. YpaBuenue DuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (oTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynatel bopa. M3myueHune u mnoryiomeHue
(GOTOHOB MpU Mepexojie aToMa C OAHOrO0 YpPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue inHeHyaThIX CIEKTPOB U3ITYyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOLIME CIIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiThl  Pesepdopma 1mo  ompeneneHuio  cocTaBa
panuoakTuBHOrO wu3nMy4deHus. CBoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
Brnusinue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykioHHas monens sjapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacnian. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccr siapa.
S nepnbie peakuuu. JleneHne u CUHTES sAEp.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKH. DKOJOTMYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOeHcTBUS. ENUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omMba.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUS acCTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JIBHOKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHass akTHUBHOCTh. McTtouHuk sHepruum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3NBI TJIaBHOHW ITIOCIIEAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBLIOTEPHBIX
MIPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOJyIIapus U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Pons ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
COIMAIPHON M DTUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DPU3UKU
U aCTPOHOMHUHM B COBPEMEHHOU HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUPa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/ereHre MIONaau MITOCKUX GUryp u o0bEma Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupoje, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTPaIbHbIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JIEKA MArHUTHBIX Py,
dhoTOoCHEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHASA I1€4b, pajap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
COJTHEYHast Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO Tpenmera «®Dusnmka» Ha YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera «Pu3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMXCAd PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAINM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANN3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH 00yYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHCTHYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO Oy TyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero (pu3ndeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKHU;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHHsd  (QU3MKU  OCYLIECTBISITH ~ IPOEKTHYHD M HCCIEIOBATENIBCKYIO
NEATEIbHOCTh MHIUBUAYAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MaTe€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU MOHATUSMHU U METOIAAMHU
(bu3nYeCKON HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIBCKONW U MPOCKTHOW JCATCIEHOCTH
B 001acTé (U3UKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY
METOJIOB pelieHUs 3a1ad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIETh BUJAMH JICATCILHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAIMNA, TPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCJIC ITPH CO3/IaHUM YICOHBIX TPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUTOTE3Yy €€ pelIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEPXJICHUM, 3a]1aBaTh MApaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJIe¢ PpCHICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMyiHpoBaTh COOCTBEHHBIC 3aJaud B 00pa30BATEIHLHON
JESTSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OIIBIT,

yMEThb TMEPEHOCUTh 3HaHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HECATECIILHOCTH,

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITIOAXO0/IbI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 3aa4H, JIOITYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYCHUS WHPOPMAIUU (PU3NIECKOTO COJMCPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIATH IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W WHTEPIPETAi0 WHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpraHU3allMOHHBIX
3a/ad  C CcoOMoAeHNEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
y4€éTOM Ha3HAYCHHSI MHPOPMAITUHU U [IEJICBOU ayIUTOPHH, BRIOUPAS ONTUMAITBHYIO
(dbopMy MpeACTaBICHUS U BU3yaJIN3AIIHH.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€e TeiiCTBUA:
OCYIIECTBIISATH 00IIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyalludi W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3pPEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOI'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacmpeniensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO Y4YaCTHMKA KOMAaHIbl B
001t pe3yIbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C IMO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B Pa3JIUYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE YYeOHbIE NelCTBHA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO JESATENBHOCTh B 00JacTH
(U3MKM M acCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh MU (POPMYIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONW paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B oO0JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOSHUSI MPOTPAMMBI
no ¢u3MKe JJISI YPOBHSI CpEAHEro oOImero ooOpa3oBaHus Yy OOydaromuxcs
COBEPIIICHCTBYETCS AYMOIMOHAIILHBII WHTEJICKT, IPEANOIaTr AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIIMOHATBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTHMU3M, WHUIIMATHBHOCTHh, YMEHHUE JEHCTBOBATh HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMNXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, UHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
UJICAIBHBIN Ia3, MOJEIIM CTPOCHUS I'a3oB, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



IEKTPOAVUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IIaJICHUE TeJ, JBHKEHHE IO OKPYXHOCTH, HHEPLHS,
B3auMozeiicTeue Tei, Auddys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TeJl NMPU HarpeBaHUU (OXJIaXKIEHUH ), TEMI0BOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJI&KHOCTb BO3/lyXa, IOBBIIICHUE aBJICHUSA ra3a IIPpU €ro HarpeBaHuM B 3aKPBITOM
cocyze, CBfA3b MEXIAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLUs TEJI, B3aUMOJCHCTBUE 3aPAJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYMHBI:
KOOpAMHATA, IyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
VMITYJIbC T€JIa, KUHETUYECKasl DHEprus, NMOTCHUHAIbHAS JHEPIUs, MEXaHWYECKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU ONHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEIUUYHHY C JIPYTUMU
BEJINYNHAMM;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHME Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(QUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IOPaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUS W E€OUHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYIO BEJIMUHUHY C APYTUMH BEIMUUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECCKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD M0, NOTEHINAJI, PA3HOCTh NOTEHIMAJIOB;
Opy ONHCAHWM TPABWIBHO TPAKTOBAaTh (PU3WYECKUM CMBICI HCIOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIbI; YKa3bIBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3NYECKYIO0 BETUUYHHY C IPYTUMH BEIMYNHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHHMS MEXAHUYECKOW DJHEPIUM, 3aKOH COXPAHEHUS HWMILYJIbCa,
NPUHLHNI CYNEPNO3ULINUNA CHJI, HPUHUMUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETHUYECKON YHEPTUM TEIUIOBOI'O JABUKEHHS MOJIEKYI C
a0COJIFOTHON TeMIepaTypoi, NEPBbIN 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KysloHa, mpu S3TOM pas3nvyarh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB € HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O00OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYILIECTBIISATh NMPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYHMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOTYYEHHOM 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE TaOauIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICJOBAHMUS,

co0iroAarh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOrOo SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyaOBaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (Ppr3HUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJauu
BBIOMpaTh (PU3NUYECKYI0 MOJIEIb, BBIJACIATh (DU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOAUMbIEe I €€ pElIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATBbHOCTH
MOJIyYEeHHOTO 3HAaYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHON MHGOpMAIUK, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyt0 HH(OPMAILIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs1 obecnieueHrss 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPY>KalOILLEH Cpele;



paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3JUYHbIX COLHMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacHpenessTh OO0S3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonmy oOyuenus B 11 kiacce npeaMeTHbIE pe3yJibTaThl Ha 0Oa30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCA YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3uKu B (HopMHpOBaAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHMpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B INPAKTUYECKOW NEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SIEpHA
MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa IMpPH PEIIEHUU (PU3UUECKUX
3azay;

pacro3HaBaTh (pU3NUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IJIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLWSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXYIIMHCS 3apsl, 3JIEKTPOMArHUTHbIE KOJeOaHUA U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepennus, audpakuus W TONSPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuiit 3gdext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJXOPOJA, C€CTECTBEHHAas M MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (PU3NYECKHUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsi, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTNPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEpPHOoJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsil U CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHl, HCIOJb3Ys
bu3NYecKrue BEIMYMHBI: CKOPOCTh SJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TIOJTypacaia, SHEPTHs CBI3U
ATOMHBIX SI7IEp, TPU OINMKWCAHWU TPABWIBHO TPAKTOBATh (PU3WUECKUA CMBICI
WCIIOJIb3yeMbIX BEJIMYWH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBA3BIBAIOIIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TPOIECChI U SIBIICHUS, UCIOJIB3Yys (PU3HUECKHE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIEIbHOIO
COEIMHEHMsI TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JE€KTPOMArHUTHOU
WMHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacCpOCTPAHEHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe ODWHIITeHHA Ui (oTodddekra,
3aKOH COXPaHEHUs 3HEPruu, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHUs MacCOBOr0 4HMclia, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3jiMyaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;

OTIpEIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI IPOBOTHUKA
¢ TOKOM, cuJibl Ammepa u cuibl JlopeHna;

CTPOUTHh W ONHUCHIBATH HM300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUM: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4YEOHOro OKCIEPUMEHTa,
coOMUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMNbBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpEHUsT (U3NUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTrPEMIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKOB, AEIaTh BHIBOBI 110 Pe3yJIbTaTaM UCCIICIOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEJIEHUU HCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOM
NEATEILHOCTH C HMCIOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
00opyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUMUYUHBI U (HOPMYJIbI,



HEOOXOaMMBIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIyYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMYNHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXJAEHUW C OMOpPOM HAa M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue BICHUS,

HCIIOJIb30BaTh pu peILIeHUn y49e0HBIX 3aj1a4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN
U TMpEeJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHOW MHGOPMAIIUU, MTOTyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHUIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMWCTB, pa3indaTh yCJIOBHs MX 0€30MacHOTO MCIOJIh30BaHUS B MMOBCEIHEBHOU
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCITOJI30BAaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KH3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpH OOpaIeHNH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOLIEH CPEJIE;

paboTaTh B TIpyNNE€ C BBHINIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJEH,
IUIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO pACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYyallMsX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KaXX/I0T0 U3 YYACTHUKOB IPYMIILI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC

HaumeHoBaHue pa3iesioB U
TeM NMPOrpaMmbl

Ne i/

KoanuecTBO 4acoB

daekTpoHHbIe (UU(POBHIE)
KounTtpoJjbHbie IpakTUyeckne
Bcero o0pa3oBaTejbHbIE pecypchl

padoThI padoThbI

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

BocnuraTeabHbI KOMIIOHEHT

[leHHOCTHOE OTHOIICHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM

POCCUHCKHX YUEHBIX B 001acTH (DU3UKH U TEXHHKE.

Oco3HaHue TUYHOTO BKJIa/1a B MIOCTPOCHHUE YCTOMYUBOTO Oy TyIIErO.

HuTepec k paznuyHbIM chepaM NpoecCHOHANbHON IEesTeNbHOCTH, B TOM UHCIE

CBSI3aHHBIM ¢ (U3MKONM W TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BHIOOD

Oynymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI.
CdopmMupoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3MUECKON HAYKH.

11 ®u3uKa 1 METObl HAYYHOTO ) bu6nuoreka [IOK
' HIO3HAHMSI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2

Pazgen 2. MEXAHUKA

BocnuraTeabHbI KOMIIOHEHT

['OTOBHOCT, W CIIOCOOHOCTH, K OOpa30BaHHUIO W CamMOOOpa3oBaHUIO B 00JaCTH
(bU3KMKYN HAa POTSKEHUH BCEH KU3HU.

[InaHupoBaHue W OCYIIECTBJICHUE ACHCTBUH B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HAHUA LEJIeH YCTOMYMBOTO Pa3BUTHS YEI0BEYECTBA.

Pacuiupenue onbiTa 1esTEIbHOCTH YKOJIOTMYECKON HAPABICHHOCTA Ha OCHOBE
UMEIOIINXCS 3HAHUN TI0 (PHU3HKE.

2.1 Kunemaruka

bubmunoreka LIOK

5 1
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
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but6mmoreka [IOK
2.2 7
Jlunamitka https://m.edsoo.ru/7f41bf72
)3 3aKOHbBI COXpAHEHUS B 6 1 1 bu6nuoreka [IOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJANHAMUKA

BocnurareapbHblil KOMOOHEHT

CnocoOHOCTh  OIlEHMBATh CHUTYyalMl0 U TMPUHHMATh OCO3HAHHBIE pEIICHUS,
OpUEHTHUPYSACh Ha MOPabHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIE B
JIEATEIIbHOCTH YYEHOTO.

YMeHue B3auMOJICHCTBOBATh C COLMATBHBIMA MHCTUTYTaMH B COOTBETCTBUH C UX
GYHKIIUSMU ¥ HA3HAUCHUEM.

DcTeTH4ecKoe OTHOIICHHUE K MUPY, BKITFOUYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucymero pu3nyeckon HayKe.

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bu6nuoreka [IOK
' KMHETUYECKOU TeOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBBL TEPMOAMHANIIH https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS
33 BeniecTBa. Pa3zoBble 5 bubmmorexa LIOK
' n ' https://m.edsoo.ru/7f41bf72
HEPEXOIbI
Hroro no pazneny 24

Pasnea 4. JIEKTPOJIUMHAMUKA

BocnuraTeabHbI KOMIIOHEHT

T'oTroBHOCTEL BecCTH COBMCCTHYIO JOCATCIIBHOCTL B HHTCPCCAX TI'pakKAaHCKOIo
o0I11ecTBa, y4aCTBOBATh B CAMOYIIPABICHUN B 00pa30BaTEIbHON OpraHU3aIiH.
DcTeTndeckoe OTHOUICHWE K MHpPY, BKIIOYas ICTETUKY HAay4YHOTO TBOPYECTBA,
puUcyIero Gu3ndecKon HayKe.

ChopMupoBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO



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

pa3BuTHA HU3NUECKON HAYKHU.

['0OTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00J1aCTH (DU3UKH

Ha INPOTAKCHUU BCEH KU3HU.

bubmunoreka LIOK
4.1 DIIeKTpOCTATHEA 10 https://m.edsoo.ru/7f41bf72
[ToCTOAHHBIN JIEKTPUUECKUI
4.2 TOK. TOKH B pa3IMYHBIX 12 2 bubmmorexa LOK
’ ’ p https://m.edsoo.ru/7f41bf72
cpemax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NMPorpamMmbl

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

Paznea 1. JIEKTPOJAMHAMUKA

BocnurarensbHblii KOMIIOHEHT

HuTepec k pa3nuuHbiM chepam mnpodeccHOHaTbHOW IesITeNbHOCTH, B TOM
YUCJIe CBA3AaHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymymiedl mpodeccun W peanu3oBbIBaTh COOCTBEHHBIC KH3HEHHBIC

IIJIaHBbI.

CdopMHPOBAaHHOCTD JKOJOTUYECKOW KYJNbTYPbl, OCO3HAHHME TJ00ATBHOTO
XapakTepa 3KOJOTHYECKUX MPOOIIEeM.
Oco3HaHue TUYHOTO BKJIA/1a B IIOCTPOCHUE YCTOMYUBOTO Oy TyIIETO.

1 MarsuTHoe 110j1€. JJIEeKTPOMArHUTHas
' VHIYKIMS

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

Nroro no pazgeny

11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

BocnurarenbHBIN KOMIIOHEHT

ChopMHUpPOBAaHHOCTh IKOJOTHYECKON KYJIBTYDHI,

XapakTepa 3KOJIOrMYECKHX MpoOeM.
I'0TOBHOCTB K T'yMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH.

0CO3HaHHEe T1II00aJIBHOTO

[lpuHATHE  TPATUIMOHHBIX  OOIIEYETOBEUCCKUX  TI'YMAHHCTHYECKUX U
JIEMOKPATHYECKHUX IEHHOCTEH.
bu6mmorexa [IOK
MexaHUYeCKUe 1 AJIEKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/7f41c97

KOJIeOaHus

C



https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
MexaHuueckre U JeKTPOMarHUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJIHEI
Y
Bbu6nuoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41¢97
Y
Hroro no pasgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

BocnurarenbHBIN KOMIIOHEHT

DCTETUYECKOE OTHOIIEHHE K MUPY, BKJIKOYas 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucymero Gu3nyeckon HayKe.
CdopmupoBaHHOCTH POCCUICKOM IPasKIaHCKOW UICHTHYHOCTH, TATPUOTH3MA.

3.1

OcHOBBI cIEIMAIBHON TEOPUU
OTHOCHUTEJIbHOCTH

bu6mmoreka [IOK
4 1 https://m.edsoo.ru/7f41¢97
c

Hroro no pasgeny

Pa3znea 4. KBAHTOBAS ®U3UKA

BocnurarensbHblii KOMIIOHEHT

[InaHrpoBaHuEe M OCYILIECTBICHUE JACHCTBHUI B OKPY’KAIOIIEH Cpe/ie Ha OCHOBE
3HAHUA LEJIeH YCTONYMBOTO Pa3BUTHS YEI0BEYECTBA.
ChopMupoBaHHOCTH IpaKIAHCKOW MO3ULUHU 00YYaIOLIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOro 00IIecTBa.
YMeHHe B3auMOJECICTBOBATh C COLMAIbHBIMU NHCTUTYTAaMU B COOTBETCTBHUHU C
uX (pyHKIMSAMU U HA3HAYECHUEM.

Oco3HaHue TUYHOTO BKJIa/1a B IIOCTPOCHUE YCTOMYHUBOTO Oy TyIIETO.

bu6mmoreka [IOK

4.1 DJIEMEHTHI KBAHTOBOU OITUKHU 6 https://m.edsoo.ru/7f41c97
c

4.2 Crtpoenue aToma 4 bu6mmoreka [IOK
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https://m.edsoo.ru/7f41c97
c

4.3

ATOMHOE SApO

Bbu6nuoreka [JOK
5 https://m.edsoo.ru/7f41c97
c

Hroro no pasgeny

15

Pa3pesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

BocnuraTtenbHBIN KOMIIOHEHT

I'oTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO U CAMOOOPA30BaHMIO B 00JIACTH
(GU3uKN Ha IPOTSHKEHUH BCEH JKU3HU.
[InanupoBaHue U OCYNIECTBIICHHUE ACHCTBHUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HaHUA LEJIeH YCTONYMBOIO Pa3BUTHS YEJI0BEYECTBA.

5.1

DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU

bu6mmoreka [IOK
7 1 https://m.edsoo.ru/7f41¢97
c

Hroro no pasgeny

Pa3nesa 6. OBOBIIIAIOIIEE TIOBTOPEHHUE

BocnurarenbHBIN KOMIIOHEHT

CdopMUpPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS (U3HUECKON HAYKH.

Oco3HaHue TUYHOTO BKIIAIa B MOCTPOCHHUE YCTOWYHBOTO Oy TIyIIEro.
WuTepec k pa3nuyHbM chepam nmpodeccuoHaTbHON AEATEIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (DU3UKOU U TEXHUKOHN, YMEHHE COBEPIIaTh OCO3HAHHBIM
BBIOOp OyyIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
TUTaHBbL.

6.1

Ob6o06maroriee MOBTOPEHUE

bu6mmoreka [IOK
4 1 https://m.edsoo.ru/7f41¢97
c

Hroro no pasgeny
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Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Jara
uudposbie
Ne i/ Tema ypoka Kourpoabnbie | IIpakTnyeckue | H3Y4YE€HH
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI s
pecypcnl
®uzrka — HayKa 0 IPUPOJIE.
1 Hayunsie MGT(})] bl HOEH;)HH;I 1 bubmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIETro MUpa
01.09-
Posb 1 MecTo (uzuku B 09.09
) (dbopMUPOBaHUN COBPEMEHHOM | bu6nuoreka [IOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JIeATEIbHOCTH JII0IeH
CrapToBas KOHTpOJIbHas paboTa
MexaHn4eckoe ABUKEHHUE.
bubmunorexa LIOK
3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 1
11.09- https://m.edsoo.ru/ff0c3508
newxkenus. [lepemenmenue, 16.09
CKOPOCTbh, YCKOpPEHHUE '
4 PaBHOMEpHOE NpSIMONMHENHOE | Bu6muotexa [JOK
JBHKECHUEC https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JBHKCHHUE 18.09- https://m.edsoo.ru/ff0c372e
6 CBo6osHoe majeHne. Y cKopeHue : 23.09 bu6anoreka [IOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.
7 JIBrmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmmorexa LIOK
P 25.09- https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
30.09
g [TpuHIIUTT OTHOCUTEIBHOCTH | bubmunoreka LIOK
lNanunes. MuepunaibHbIE CUCTEMBI https://m.edsoo.ru/ff0c3be8
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otcyera. [lepBbiii 3akoH HeroTOHA

Macca tena. Cuna. [lpunuun

bubmunoreka LIOK

nehOpMUPOBAHHON MPYKUHBI.

9 CYNEPIIO3UIUU CHIL. BTOpOI/IV3aKOH 02.10. hitps://m.edsoo.ru/fl0c3bes
HbroTona asis MarepuanbHOM TOUKU 07.10
10 Tperuii 3akoH HeroToHa 11 . bu6nuorexa [IOK
MaTE€pHUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOTO TsAroteHus. Cuna
11 TskecTu. [lepBas kocMuueckas bubmmorexa LOK
09.10- https://m.edsoo.ru/ff0c3d00
CKOPOCTb
14.10
12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cwuia tpenust. Koadumment
13 TpeHus. Cuiia COnpoOTUBIIEHUS NTPU bubmmoreka [JOK
JIBVKEHUH TeJIa B )KUJIKOCTH WIIN https://m.edsoo.ru/ff0c3f76
rase 16.10-
[TocTymaTensHOE ¥ BPaIaTeabHOE 21.10
14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO bubmunorexa LIOK
tena. MomeHT cuiibl. [litewo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOTO Tela
Nmnynbc MmaTepuanbHOU TOYKH,
15 CHCTEMBbI MaTEPUATIbHBIX TOYEK. bu6nuoreka [IOK
Nmmnynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTuBHOE IBUKEHME 23.10-
Pa6oTa 1 MOIITHOCTb CHIIBI. 28.10
16 Kunernueckas sHeprus bu6nuoreka [IOK
MaTepuanbHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUYECKOW SHEPTUH
[ToTeHimanpHas SHEPTHUsL.
17 [ToTeHManbHas HEPTUs YIpyro 06.11- bubmorexa [IOK
11.11 https://m.edsoo.ru/ff0c461a
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https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

[TorenunanpHas 3HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN

18

ITorennmanbpHbIC U
HEIOTEHIUAJIbHBIE CHIIBI. CBA3b
paboTHl HEMOTEHITUATBHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM
SHEPTUU CUCTEMBI TEN. 3aKOH
COXpAHEHUS MEXaHUYECKON IHEPTUHN

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C I3MCHECHHEM MEXaHUYCCKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTSKEHUS PE3UHOBOTO KIyTa

20

KoHnTtponbHas paborta mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

13.11-
18.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KHHETUUECKON
Teopur. BpoyHOBCKOE ABUKEHHE.

Auddysus

22

XapakTep JBUKECHUS U
B3aMOJCHCTBHUS YaCcTHUII BEIISCTBA.
Mogenu cTpoeHus ra3os,
JKAJIKOCTEN U TBEPIBIX TEI

20.11-
25.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyin. KonnuectBo
BemectBa. [locrosnnas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[IIxana remnepatyp Llenbcus

27.11-
02.12

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

04.12-
09.12

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4fde



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

AOcoiroTHas TeMIiepatypa Kak Mepa

CpeaHel KHHETUYECKON SHEPT U

bubmunoreka LIOK

26
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akon JlampToHa. ['a30BbIe 3aKOHBI
JlaGoparopHas paboTa 11.19-

)3 «HccnenoBanne 3aBUCUMOCTH 16.12
MEXIy TapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay

29 W3omporuieccel B nacaibHOM raze u Bubmuotexa [JOK
uX rpapuuecKoe MpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHHss dHEeprus
TEPMOAMHAMHYECCKON CUCTEMBI U 18.12-

30 CIIOCOOBI €& N3MEHEHHS. 23.12 Bbu6mmoreka [IOK
KonudaecTBo Temnots! u paboTa. https://m.edsoo.ru/ff0c5952
BuyTpennsis sneprus
OJIHOATOMHOTO UJCATHHOTO ra3za

31 Buael Terionepenaun bubmorexa [IOK

g peit https://m.edsoo.ru/ff0c5¢36
VYV nenpHas TEMI0EMKOCTh BEIECTBA. 25.12-

0 Kom4ecTBO TEIIOTH PH 28.12 bubanoreka [IOK
Tertonepenaye. AnnadaTHBIN https://m.edsoo.ru/ff0c5¢36
poIiecc

1 [TepBbIii 3aKOH TEPMOJIMHAMUKHU U 10.01- Bbubmunoreka LIOK
€ro NpUMMEHEHNE K U30IPoLeccam 13.01 https://m.edsoo.ru/ff0cSefc
HeoGpaTumocTs nporeccoB B

34 npupone. Bropoii 3akoH bubmorexa [IOK

PHpOZE. BTOP 15.01- https://m.edsoo.ru/f0c6230
TEPMOJIMHAMUKH
- 20.01
35 [Mpunuun nevictus u KI1 Bbubmunoreka LIOK

TEIUIOBOM MaIIuHbBI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIIJ] 5901
37 DKooruyeckue npooaemMbl 27.01
TEIUIOHEPTETHKU
O0001arIui ypok
38 «MOJIL:K JII: Hai}I]I:bI/IBI/IKa OcHoBBI bubmmorera LOK
yp ) https://m.edsoo.ru/ff0c6938
TCPMOJINMHAMHUKI 29.01-
KonTtponsHas paboTa 1o Teme 03.02
39 «Monexynspaas ¢puznka. OCHOBBI bubmmorexa LOK
yp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBanre U KOHIEHCAITUS. bu6nuoreka [IOK
Hcnapenue u kunenue 05.02 https://m.edsoo.ru/ff0c63b6
AOcoiroTHast 1 OTHOCHTEIbHAS '
41 BIAXXHOCTH BO3ayxa. HaceImeHHbIH 10.02 bubmorexa LIOK
Ayxa. Hl https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
aMopdHEIe Tella. AHU30TPOIHS
42 CBofII)iB KpHUCTAJJIOB }KTI;Ip KHe bubmorexa LIOK
p ’ g https://m.edsoo.ru/ff0c65f0
kpucrtawuibl. COBpeMEHHbIE 12.02-
MaTepuaibl 17.02
[TnaBieHue U KpUCTATITA3AITHS.
bubmunoreka LIOK
43 VY nenpHas TEII0TA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOmumarnus
bu6mmoreka [IOK
44 YpaBHeHHE TEIIOBOro OanaHca
p 19.02 https://m.edsoo.ru/ff0c6820
DexTpHu3anusd Ten. DIeKTPUIECKUN e
45 3aps pI[BaL][SI/I a JJIeKT I/I‘II;CKI/IX 2402 bubmorera [IOK
AL a p https://m.edsoo.ru/ff0c6bec
3apsioB
[IpoBOIHUKY, TUATIEKTPUKH U
46 HOJIyITPOBOHUKH. 3aKOH 26.02- bubmorera [IOK
yUpoBOA : 02.03 https://m.edsoo.ru/ff0c6bcc

COXPaHECHHS AIEKTPHUUECKOTO 3apsiia



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

47

B3anmoneiicTBue 3apsai0oB. 3aKOH
Kynona. To4euHblil 3JIeKTpUYECKUI

3aps

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6ced

48

Hanps>k€HHOCTB IEKTPUYIECKOTO
nosist. [IpuHOMn cynepno3uuuu
3IEKTPUYECKUX Noje. JInnnuu
HANPSKEHHOCTH

49

PaboTa cuit 371eKTpOoCTaTHIeCKOro
nois. [Torennuan. PasHocTh
MIOTEHIIMAIIOB

04.03-
09.03

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6df2

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6100

50

[TpoBOIHUKY U TUIIEKTPUKH B
3MEKTPOCTATUYECKOM II0JI€.
JusnexkTpudeckasi IpOHUIIAEMOCTb

51

OnekTpoéMkocTh. KoHniencatop

11.03-
16.03

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

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

52

DNEKTPOEMKOCTH TIIIOCKOTO
KOHJICHCATOpa. JHeprus
3apsHKEHHOT0 KOHJIeHcaTopa

53

JlaGoparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

18.03-
22.03

bubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI EelCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBHOTO
amnrmnapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3alUTa.
3a3eMyieHHe AIEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHusA. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
y4acTKa Ienu

01.04-
06.04

56

[TocnenoBarenpHOE, MapaLICIBLHOE,

08.04-

bu6mmoreka [IOK



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

CMEIIaHHOE COCTMHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabora «M3yueHne cMenanHoOro
COCIMHEHUS PE3UCTOPOB)

57

Pabora 1 MOIIIHOCTE
3JIEKTPUYECKOrO TOKA. 3aKOH
Hxoyns-Jlenna

13.04

https://m.edsoo.ru/ff0c74£0

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11 HOJIHOU
(3aMKHYTOM ) AJIEKTPUIECKOM TICTIH.
KopoTkoe 3aMbikanue.
JlaGopaTtopHas paborta «3mepeHue
OJIC ucTouyHMKa TOKA U €r0
BHYTPEHHETO COIIPOTUBIICHU

59

DIIeKTpOHHAas MPOBOJAUMOCTh
TBEPABIX METAJUIOB. 3aBUCHUMOCTh
CONPOTHUBIICHUS METAJJIOB OT
temiiepaTypbl. CBEpXIIPOBOIUMOCTh

15.04-
20.04

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

60

DIIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAs
U TIpPUMECHasi TPOBOJAUMOCTb.
CBolicTBa p—n-niepexo/a.
[TorynpoBOIHUKOBBIE TPUOOPHI

22.04-
27.04

bubmuoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUUYECKUH TOK B paCTBOpax U
pacruiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAIIUS.
DIIEKTPOIIN3

63

DJIEKTPUYECKUH TOK B Ta3ax.
CaMOCTOSITENTbHBIN U
HECAMOCTOSITEILHBIN pa3psl.
Monnus. [nazma

29.04-
04.05

bubmunoreka LIOK
https://m.edsoo.ru/ff0c82ba

bubmoreka [{OK
https://m.edsoo.ru/ff0c84ae



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

DNeKTpUUYECKHE MPUOOPHI 1

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubmmoreka [JOK
npumeHenue. [IpaBuna TeEXHUKH 06.05- https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH 11.05

65 O6006mamui ypok 1 bubnmoreka [JOK
«DIEKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o Teme

66 «Onektpocraruka. ITocTosHHBIN 1 bubnmoreka [JOK
3JIEKTpUYECKUl TOK. TOKHU B 13.05- https://m.edsoo.ru/ff0c8a8a
Pa3IuYHBIX cpeaax» 18.05

bubmunoreka LIOK
67 IT 1
POMENYTOUHAA aTTeCTal https://m.edsoo.ru/ff0c8c56

68 O6o06maromuii ypok mo remam 10 1 20.05- Bbubmunoreka LIOK

KJacca 25.05 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoxa Koutpoasnbie | IlpakTnyeckue Aata L
Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThbI padoThbI pecypebi

[TocTostHHBIE MATHUTHI U KX

| B3auMo/ieicTBUE. MarHuTHOE TOJIE. 1 bubmuorexa [JOK
BekTop MarHuTHOM MHIYKLIMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKLIHAH 01.09-
MarauTHO€E 1oJie MPOBOIHUKA C 09.09

) ToKOM. OnbIT DpcTeaa. 1 bubanorexa [HOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
CrapToBas KOHTpOJIbHas paboTa

3 JlaGopatopHas pabora «3yuenue 1 1 1 bubnuoreka [IOK
MAarduTHOT'O ITOJIA KaTYIIKHU C https://m.edsoo.ru/ff0c98fe
TOKOM»
JleiicTBYE MarHUTHOI'O TOJIS Ha 11.09-
poBOJHUK ¢ TokoM. Cuaa Ammepa. 16.09

4 JlaGoparophas paboTa | 1 bubmmoreka [IOK
«HccnenoBanue neiCTBUSA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM»
JleficTBMEe MarHUTHOTO I10JI Ha

5 JBUKYIIYIOCS 3apSDKEHHYIO | 18.09- bubmmoreka [IOK
gactuity. Cuna Jlopenma. Pabora 23.09 https://m.edsoo.ru/ff0c9df4
cunel JlopeHa



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

DJIEKTpOMAarHuTHasi MHYKIIUS.
IToTok BEeKTOpa MAarHUTHOM
nHaykiuu. DJ1C nHaykuu. 3akoH
3JIEKTPOMArHUTHON MHIYKIIUU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON MHTYKIIHI)

NHnyKTUBHOCTB. SIBICHUE
camounaykuuu. IJ1C
CaMOMHIYKITUU. DHEPTHs

MAarHuTHOI'O ITOJIA KaTyIIKH C TOKOM.

DIEKTPOMarHuTHOE IOJIe

25.09-
30.09

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

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

TexHuueckue yCcTpoicTBa U X
PUMEHEHUE: TOCTOSTHHbIE
MarHUThI, 3JI€KTPOMArHUThI,
SJICKTPOABUIATCIIb, YCKOPUTCIIA
9JICMCHTApPHBIX YaCTHIL,
WHIAYKIMOHHAsA [1€Yb

10

O6o0maromuii ypok « MarHutTHoe
noJie. DJIEeKTpOMarHuTHas
UHTYKIUS

02.10-
07.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbHas paborta mo Teme
«MarnuTtHoe mnozJe.
DNIEKTPOMArHuTHasE MHY KLU

12

CB00OOIHBIE MEXaHNYECKUE
KojeOanus. ['apmMmoHUYecKre
KoneOaHus. YpaBHEHUE

09.10-
14.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



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

TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Heproa MajbiX KojieOaHui Tpy3a
Ha HUTHU OT JUTMHBI HUTH U MaCChl
rpy3a»

14

KonebarenpHbIit KOHTYD.
CBOOOJTHBIC ICKTPOMArHUTHBIC
KOJIeOaHUs B NAECAIbHOM
K0JIe0aTSIIBHOM KOHTYpPE. AHAIOTHS
MEXTy MEXaHUICCKHUMH H
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

16.10-
21.10

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B UI€aTbHOM
KOJIe0aTeTbHOM KOHTYPE

16

[IpencraBieHue o 3aTyxarnmx
KoJeOaHusX. BeIHYKIEHHBIC
MeXaHUUYECKHE KoJieOanus.
Pe3onanc. BeinyxaeHHbIe
SHGKTpOMaFHI/ITHBIG KO.H€6aHI/I$I

23.10-
28.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.

CunycouanbHbIA TEPEMEHHBIN TOK.

MoUIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAYCHHUC CUJIbI TOKA U HAIIPSIKCHUA

18

Tpancdopmarop. [IpousBoscTso,
nepeaaya u norpediieHue

06.11-
11.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3IIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE
IPUMEHEHHUE IEKTPUUIECKOIO
3BOHKA, F€HEPAaTOpa NEPEMEHHOTO
TOKa, JINHUH AJIeKTpornepeaad

20

DKOJIOTUYECKUE PUCKH IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
3JIEKTPOIHEPTUU B TIOBCEHEBHOM
KHU3HU

13.11-
18.11

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

21

MexaHuueckre BOJIHBI, YCIOBUS
pactpocrpanenus. [lepuon.
CKOpOCTb pacnipoCTpaHeHHsl U
JuinHa BoJHBL. [lonepeunslie u
IIPO/I0JIbHBIE BOJIHBI

22

3Byk. CKOpOCTh 3ByKa. I pOMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

20.11-
25.11

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cca54

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNEKTPOMarHUTHbHIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikana
JJIEKTPOMAarHUTHBIX BOJIH

24

[IpuHIMIIBI paAMOCBA3U U
TeneBuaeHus. Pa3zButue cpeacts
cBs13u. Pagnosokanus

27.11-
02.12

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

25

KonTtponsnas padora «Konebanus u
BOJIHBD)

26

[IpsamonuHEHOE pacipoCTpaHEHUE
CBETa B OJIHOPOJHOM Cpejie.
ToueuHslil UICTOYHUK cBeTa. JIyd

04.12-
09.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc6f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
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

CBCTa

OTtpaxeHue cBeTa. 3aKOHbI

27 oTpakeHus cBera. [loctpoenue bubmorexa HOK
p L p https://m.edsoo.ru/ff0cd4e0
M300paXEHUI B IIIOCKOM 3€pKaje 1115
[Ipenomiuenue ceera. IlonHoe 1 6.12
)3 BHYTPEHHEE OTPaKEHUE. bubnuoreka [IOK
[IpenenbHbIi yroi moJIHOTro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlaGopatopHnas pabora «3mepenue bubnuoreka [IOK
MOKAa3aTelIsl IPEJIOMIICHUS CTEKIIA 1812 https://m.edsoo.ru/ff0cd67a
JIunzel. [octpoenue nzobpaxenuit o
30 B uH3e. Do i na TOHKOﬁpHHH3bI 2342 bubmmorexa [OK
F PPy ' https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota
31 «Hccnenosadnue cCBONUCTB
U300paXEHUI B TUH3AX)
- 25.12-
Hucnepcus ceera. CiioXHBIA COCTaB 28.12
1 6enoro cBera. L[et. JJaboparopHas
pabora «Habmronenue agucnepcuu
CBETa»
1 HNutepdepentus cera. udpakius 10.01- bubmmoreka [JOK
cBeta. JlubpakunoHHas peneTka 13.01 https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
15.01-
OnTudeckue mpudOpsl U YCTPOHUCTBA 20.01
35 U YCJIOBHSI MX 0€30I1aCHOTO
PUMEHEHHUS
36 I'panuLbl IPUMEHUMOCTH 22.01- bubmorexa LIOK



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

KJIACCHUYECKOW MEXaHUKH. 27.01 https://m.edsoo.ru/ff0cf862
[TocTynaTel cnenuaibHON TEOPUHN
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa HOK
AHOBP ] A https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKpPAILECHUE JITTHHBI
OHeprus U UMIYJIbC
18 pensTUBUCTCKON yacTULbl. CBA3b bubmmoreka [IOK
MacCChI C SHEPTUEH 1 UMITYJIHCOM. 5 https://m.edsoo.ru/ff0cfc68
DHeprus Mokos 9.01-
03.02
KonTtponsHas padora «OnrTuka.
39 OCHOBBI crIeIIUANIBLHOU TEOPUH bubmorexa [TOK
H P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIbHOCTH»
40 ®oronsl. opmyia [Inanka. bubmmoreka [IOK
OHeprus U UMIyibe GOToOHA 05.02 https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEIOBAHUE o
41 (I)OT(Ijaq)(beKTa Omneiter A. T’ 1002 bubnmorexa LHOK
’ T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl pororddexra. YpaBHeHHE
42 OunmreitHa s poroaddexra bubnmorexa LHOK
A ' https://m.edsoo.ru/ff0d015¢
«KpacHnas rpanunia» porosaddexra 12.02-
Jasnenne ceera. Onbitel I1. H. 17.02
43 JleOeneBa. XuMHU4ECKOE IeHiCTBUE bubmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
44 IPaKTUIECKOE NPUMEHEHUE:! 19.02-
dboTorneMeHT, GOTOIATIHK, 24.02

CoJTHEYHas OaTapesi, CBETO U0/



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permrenne 3aga4 mo reMe «IJIEMEHTHI

bu6mmoreka [IOK

45 . https://m.edsoo.ru/ff0d030
KBAaHTOBOU ONTHKN )
Mogenb atoma TomcoHa. ONbITHI
46 Pesepdopaa no paccesHuio a- bubmmoreka [JOK
yactull. [Inanerapnas monaeinpb 26.02- https://m.edsoo.ru/ff0d091a
aToMa 02.03
Bbu6nuoreka [JOK
47 Hocrysnatet bopa https://m.edsoo.ru/ff0d0afa
Wznyyenue u noruouieHue GoToHOB
48 IIpY IIEPEXO0JIE aTOMa C OJHOTO 04.03- bu6mmoreka [IOK
YPOBHS dHEPTrUM Ha Apyroil. Bumbl 09.03 https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBEIe cBoOiicTBa yacTUIl. BOJIHEI
49 ne bpoiina. KopnyckymnsipHo- bubanorexa [HOK
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOC M3JTy4YCHHE 11.03-
OTKpBITHE PaINOAKTUBHOCTH. 16.03
50 OmneiTer Pesepdopaa mo bubanorexa [HOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYUYCHHUS
CgoiicTBa anbda-, 6era-, raMma-
51 u3nydeHus. Brnusaue
PaAMOAKTUBHOCTH HA KUBBIC
OpraHU3MbI 18.03-
22.03
OTKpbITHE TPOTOHA ¥ HEUTPOHA. bubmmoreka [JOK
52 N3otombl. Anbda-pacma. https://m.edsoo.ru/ff0d116

DNEKTPOHHBIM U NO3UTPOHHBIN

2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

Oeta-pacrnian. ['amMma-u3inyueHue

53

OHeprus CBA3U HYKJIOHOB B SIIpE.
Snepusle peakuuu. A nepHblit
peakrop. [Ipo6eMbl, TEPCIIEKTUBEIL,
9KOJIOTHYECKHUE aCIIEKTHI SIepHON
SHEPreTHKU

54

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTob! HaOIOICHHS U
perucTpammm 3JeMeHTapHbIX
yactull. Kpyriblid cton
«DPyHIaMEHTAIbHBIE
B3auMoJIeicTBUA. ENUHCTBO
¢$u3nUeCcKoil KapTUHBI MUPa»

01.04-
06.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro neba. Co3Be3nus,
SIPKHE 3BE3/IbI, TUTAHETBHI, UX
BuauMoe aBrkenne. CoaHeyHas
cHCcTEMA

56

Counuie. ConHeuHast akTUBHOCTD.
Nctounuk sHeprum CosiHIa v 3BE311

08.04-
13.04

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
nocie0BaTelbHOCTU. BHyTpeHHee
cTtpoeHnue 38€371. CoBpeMeHHbIE
MPEJICTABICHUS O POUCXOKICHUH U
sBostonun CoJHIA U 3BE3]]

58

Mineunsiii [lyTe — Hamma
I'anaxtuka. Ilonoxxenne n
nemkenne Comnnna B ['anakTuke.

15.04-
20.04



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

lNanmaktuku. YEpHbIE IBIPHI B SApax
rajlakTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus boiboro B3peIBa.
PenukToBoe U3nydeHHeE.
MeraranakTuka

60

Hepemennsie npo6iaembl
ACTPOHOMHH

22.04-
27.04

61

KonTtponbHas pabota «DneMeHTHI
ACTPOHOMMH U acTPOPUZUKI»

62

[TpomexxyTouHast aTTecTalus

29.04-
04.05

63

O6o06matomuii ypok. Pons puzukn
Y aCTPOHOMHUU B IKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIHMAILHON 1
TUUYECKON cdepax AesTeIbHOCTH
yenoBeka. Poib 1 MecTo GU3UKHU U
aCTPOHOMUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUpa

64

O6o0matromuii ypok. Posb
¢du3nveckoit Teopun B
(GopMUpOBaHUY MTPEICTABICHHI O
¢u3uveckoil kapTUHE MUpa

06.05-
11.05

65

O6o06maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MIPEACTABICHUI O IPUPOJE

66

PesepBHbIil ypok. MarautHoe mose.

13.05-
18.05




DNeKTpOMarHuTHas WHYKITHS

PesepBublil ypok. Ontuka. OCHOBBI

67 CIEMAJIbHON TEOpUH 1
OTHOCHUTCIIBHOCTH 20.05-
Pesepnsiit ypok. KBantoBas ¢gusuka. 25.05 bubnumoreka [IOK
68 DJIEMEHTHI aCTPOHOMUU U 1 https://m.edsoo.ru/ff0d178
acTpo(hU3UKH 4
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» Gusuka, 10 xrace/ Msxumes I'.4., byxosues b.b., Corckuiit H.H. on
penaknueii [TapdhentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemienue»

» ®usuka, 11 knacc/ Mskumes I'.JI., Byxosues b.b., Yapyrun B.M. nox
penaknueii [TapdhentoeBoit H.A., Aknroneproe o6mecTBo «M3marenscTBo
«IIpocseuieHue»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. ®wusmka. Knaccuueckuii kypc. [loypounsie pazpadorku. 10 xmacc / Caypos
10.A., M.: IIpocsemenue, 2017
®dusuka. Knaccuueckuii kype. [loypounsie pa3pabotku. 11 kiacc / Caypos
10.A., M.: IIpocBemenue, 2017

2. JleMOHCTpalMOHHBIN SKCIEPUMEHT N0 (PU3HKE B CPETHEH 1IKOIE: mocooue
s yaureneit / B. A. Bypos, b. C. 3Bopbikun, A. I1. Ky3pMuH u nip.; noa
pen. A. A. ITokpoBckoro. — 3-e uza., nepepad. — M.: [Ipocselenue,
1979. — 287 c.

3. KabGapaun O. ®. DkcnepuMeHTalIbHBIC 3aaHus 10 pusuke. 9—11 ki.:
y4eb. mocodue JyIs ydamuxcs oo1ieo0pa3oBart. yupexaeHun /

O. ®. Kabapaun, B. A. Opnos. — M.: Bepoym-M, 2001. — 208 c.

4. Illaxmae H. M. ®u3nueckuii 3KCIEPUMEHT B CPEIHEN IIKOJIE: KOIeOaHus
u BosHbl. KBanToBas gusuka / H. M. [llaxmaes, H. U. [Tasnos, B. N.
Teiyk. — M.: IIpoceemenue, 1991. — 223 c.

5. IMaxmaes H. M. ®usnueckuii 3KCIIEPUMEHT B CPETHEN IIKOJIE: MEXAHUKA.
MonexkynsapHas ¢puszuka. dnekrpoaunramuka / H. M. [llaxmaes, B. @.
[[Iunos. — M.: IIpocBemenue, 1989. — 255 c.

6. Caypos FO. A. MonekynsipHas ¢pusuka. Inexkrpoaunamuka / FO. A. Caypos,
I'. A. Byteipckuii. — M.: IIpocBemienue, 1989. — 255 c.

7. ®usuka, 10 kinacc/ Mskumes I'.41., byxosues b.b., Corckuii H.H. non
penakuueit [lapdpentreBoit H.A., AkuinonepHoe odiiectBo «M31aTeancTBO
«IIpocsemenuey, 2020 + 31eKTPOHHOE NPUIIOKEHHUE K YUEOHUKY

8. ®dwusmka, 11 knacc/ Mskumes I'.J1., Byxosies b.b., Hapyrun B.M. oz
penakmueit [TapdentreBoit H.A., AkuinonepHoe oomectBo «M31aTenscTBo
«IIpocgemienuey, 2020 + 37eKTPOHHOE MPUIIOKEHHUE K YUCOHUKY

9. CayposB IO. A. ®usuka B 10 kinacce: MOJeIM YPOKOB: KH. JJIsl yUUTEIS /
1O. A. CaypoB. — M.: IIpocsemienue, 2005. — 256 c.

10. Caypos O. A. ®usuka B 11 kinacce: MO YPOKOB: KH. JUISl yUUTENS /
1O. A. CaypoB. — M.: IIpocsemenue, 2005. — 271 c.



11. TIporpammel 0011e00pa3zoBaTeNbHbIX yupexaeHuit. 10-11 kimaccel / aBT. —
I1.T". Caenko, B.C. JantomenkoB, O.B. Kopmynosa, H.B. IIlaponosa, E.II.
Jleuran, O.®. Kabapauu, B.A. Opnos. — M.: OAO «M13aaTenbcTBO
«IIpocsemenue», 2010. — 160 c.

12. COopHUK HOPMATHBHBIX JOKyMeHTOB. @usnka / coct. D./1. Jlnenpos, A.T.
ApxkanbeB. — M.: JIpoda, 2007

13. ®u3nka: KOHTPOJIb 3HAHWI, yMEHUI 1 HaBbIKOB yu-ca 10-11 knaccos OY:
0a30BbIi 1 MPOGUIBLHBIN YPOBHH : KH. 1uist yuutens / B.A. 3ab6otun, B.H.
Komuccaposn. — M.: IIpocsemienue. 2008. — 64c. M.

14. TemMaTuyeckue KOHTPOJIbHBIE U CAMOCTOATEIbHBIE paboThI 10 Qu3uke. 11
kiacc / O.W. I'pomueBa — M.: M3narensctBo «OK3amen», 2012. — 142, [2] c.
(Cepus «YueOHO-METOAMYECKUN KOMILIIEKT)

15. U.M. T'enbdrar, JI.O. 'enaenmreiin. @usuka B Tadbiumax ais 7-11
k1accoB. — M.: OO0 «MJIEKCA», 1998

16. Kabapaun O.®. ®usuka: CripaBouHble MaTepuaibl: Yued. mocooue ajs
yuamuxcs — 3-¢ u3g. — M.: [Ipoceemienue, 1991

17. Kabapaun O.®. u ap. KonTpoasHbie U TpoBEepOUHbIEe padOTHI 10 (hU3UKE. 7-
11 xi1: Meton. mocobue. — 3-¢ uzn. — M.: JIpoda, 1999

18. Coopuuk 3amay no puszuke: Jns 9-11 k1. 06meodpazoBat.yupexxaeHu /
Cocr. I'.'H. CrenanoBa. — M.: IIpocsemenue, 1995

19. Kontposnbabie padoTsl 1o ¢usuke: 10-11 ki.: Ka. qs yuurens / AE.
Mapon, E.A. Mapos. — 2-e uza. — M.: IIpocsemenue, 2004

HUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://m.edsoo.ru/ — 6ubmmoreka [IOK
https://www.yaklass.ru/ — SAKmnacc
http://college.ru/physics/ - «OTKpbITast OuUzMKa»
http://vip.km.ru/vschool/ - Kupuin u Medoauii.
http://www.fizika.ru/ - ®u3zuka.ru
https://fiz.1sept.ru/ - ®usuka: exxenenensHUK u3a. qoma «llepBoe ceHTIAOPs»
http://www.curator.ru/e-books/physics.html - UuTepHeT TexHOnI0THHU B
oOpa3zoBaHUH
https://resh.edu.ru/ - Poccuiickas 3meKTpOHHAs KO
https://videouroki.net/video/fizika/ - BuAEOYypOKH MO (hr3mKe
http://school-collection.edu.ru/ - mKoJbHAS KOJIEKIIUS TUPPOBHIX
00pa3oBaTeNbHbIX PECYPCOB
http://class-tizik.ru/374-c18pd.html - Knaccuas pusuka
https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,pro
totype — nudpoBbie CUMYIATOPHI IO HU3UKE
https://efizika.ru/?lang=ru — BUpTyanbHbIe Ja0OpaTOpHBIE pabOTHI MO (PUHUKE
https://os.mipt.ru/#/ - pusrex pernonam
https://class-fizika.narod.ru/, https://class-fizika.narod.ru/ - pusuka mms

JIF0003HATEIBLHBIX


https://m.edsoo.ru/
https://www.yaklass.ru/
http://college.ru/physics/
http://vip.km.ru/vschool/
http://www.fizika.ru/
https://fiz.1sept.ru/
http://www.curator.ru/e-books/physics.html
http://www.curator.ru/e-books/physics.html
http://www.curator.ru/e-books/physics.html
https://resh.edu.ru/
https://videouroki.net/video/fizika/
http://school-collection.edu.ru/
http://class-fizik.ru/374-cl8pd.html
https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype
https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype
https://efizika.ru/?lang=ru
https://os.mipt.ru/#/
https://class-fizika.narod.ru/
https://class-fizika.narod.ru/
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