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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢usnke 6a30BOT0 ypOBHS Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM U TpeOOBAHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, npencraBieHHbIX B OI'OC COO, a Ttakke ¢ yd€ToM
denepanbHOi paboueld MpoOrpaMMbl BOCIHUTAHWS W KOHIENIMU TMPENoJaBaHUs y4eOHOTO
npenmera «®Pusznka» B 00pa30oBaTeNbHBIX oOpraHu3anusx Poccmiickoit deneparum,
peam3yIoMX OCHOBHbIE 00pa30BaTeIbHBIE MPOTPAMMBI.

Copnepsxkanve mporpamMmbl 1Mo (QU3MKE HAMpaBlieHO Ha (POpMUPOBAHHE €CTECTBEHHO-
Hay4yHOM KapTHHBI Mupa oOyuaromuxcsi 10-11 kmaccoB mpu o0yueHuun uX ¢GuU3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOTO moaxoxaa. [Iporpamma mo ¢usuke
cootBercTByeT TpeboBaHusM PI'OC COO k mIaHHpyeMbIM JTMYHOCTHBIM, HPEIMETHBIM H
MeTaIpeIMETHBIM pe3yJIbTaTaM 00yUYeHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh peanu3aliu
MEXIPEIMETHBIX CBsI3el (PM3HKU C €CTECTBEHHO-HAYUYHBIMU YUEOHBIMU TIpenMeTamMu. B Hel
ONpEAENAIOTCS OCHOBHBIE 1€MW HU3Y4YeHHs (U3MKH Ha YpOBHE CpEAHEro OOUIEero
o0pa3oBaHMsl, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca (PU3MKHU: JMYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKKM Ha 0a30BOM YpOBHE, B TOM

YHUCJIe MPEAMETHBIE PE3yIbTaThI 10 ToAaM OOyYEHHS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHwusl.

®du3rka Kak Hayka O HauOoJiee OOIIMX 3aKOHAaX MPHUPOJIbI, BBICTYNAs B KayecTBE
yu4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJAJ B CHUCTEMY 3HaHUl 00
okpyxatomeMm Mupe. [IIkoapHBI Kypc QU3NKH — CHCTEMOOOpa3yIOMUi JJisi €CTEeCTBEHHO-
HAy4YHBIX y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBJICHUM, WM3ydaeMbIX XUMHUEH, Ouonorueut, ¢puzmdeckord reorpadgueil u acTpOHOMHEH.
Hcnonb3oBaHne W akTUBHOE TMpUMEHEHWE (PU3NYECKUX 3HAHUM OMpeNesseT XapakTep H
pa3BUTHE pPa3HOOOpA3HBIX TEXHOJOTUH B cdepe SHEpPreTUKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCA, MOJYyYEeHHS] HOBBIX MATEPHAIIOB C 3aJaHHBIMU CBOWCTBaAMHU U Apyrux. M3ydenue
(U3MKM BHOCUT OCHOBHOM BKJaJ B ()OPMHPOBAHHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa
oOyyvarouuxcsi, B (opMupoBaHHEe YMEHHU NPUMEHSATh HAay4YHbIA METOJ TMO3HAHUA MpHU
BBITIOJITHCHUH UMH YI€OHBIX HCCIICIOBAHUH.

B ocHoBy kypca (u3uku mjisi ypoBHS CpeHEro oOIero oOpa3oBaHUSI TOJIOKEH Pl
ujieil, KOTOPbIE MOXHO PACCMATPUBATh KAK MIPUHIIUIIBI €T0 MOCTPOSHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SABIISETCS JTOTUYECKH 3aBEPILIEHHBIM,
OH COJEP’KUT MaTepual U3 BCEX pasliesioB (U3HMKH, BKIIIOUYAET KaK BOMPOCHI KIACCHUYECKOM,
TaK U COBPEMEHHOU (PU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW Marepuan Kypca (GU3NKA OOBEIUHEH
BOKpYT (u3nueckux Teopuil. Bexyumm B kypce saBisiercst popMupoBaHue MpeacTaBIeHU O
CTPYKTYPHBIX YPOBHSAX MaTE€pPHUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. E€  peanmszanuss  npeamnoiaraerT — HUCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHLHMada (PU3NYECKOW HAyKH, OCMBICIICHHUE CBSI3H Pa3BUTHUA (PU3UKU C
pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU
npobJieMamu.



Hoes npuknaownoii nanpaenennocmu. Kypc GU3UMKM TOpeanojiaraeT 3HAKOMCTBO C
HIMPOKUM KPYIOM TEXHMUYECKHX U TEXHOJIOTMYECKUX MPHIOKEHUH HM3YyYEHHBIX TEOpUU U
3aKOHOB.

Hoes sxonocusayuu peannsyercs TOCPEICTBOM BBEACHHUS DJIEMEHTOB COJIEpKaHUs,
MOCBSIIIEHHBIX 9KOJOTUYECKUM MTPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C PA3BUTHEM
TEXHUKU W  TEXHOJIOTHM, a Takke OoOCyXkJAeHUs  mpodsieM  palMoOHAIbHOTO
PUPOAOTIOIB30BAHUS U SIKOJIOTUYECKON O€30MacHOCTH.

CrepkHEBBIMH 3JI€MEHTaMU Kypca (U3UKH HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHMs
ABIAIOTCS (pu3mueckue Teopuu (PopMUpOBaHUE MPEACTABICHUN O CTPYKType MOCTPOCHUS
dbu3nyeckoil Teopuu, poJaU (PYHIAMEHTAJIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPECTABICHUSIX O IPUPOJIE, TPAHUIAX PUMEHUMOCTH TEOPUM, SISl OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUI U IPOLIECCOB).

CucTeMHO-ACSATEILHOCTHBIN MOAX0J B Kypce (U3UKH peaiu3yeTcsl MPEkKIe BCETro 3a
Cc4€T OpraHM3allH HKCIEPUMEHTAIbHOW JAesTenbHOCTH oOydatomuxcs. Jms 6a3oBoro
YPOBHSL Kypca (PM3MKHM — 3TO HCHOJB30BaHUE CHUCTEMBI (PPOHTANBHBIX KPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB U JIaOOpaTOPHBIX paboOT, KOTOpbIE B Iporpamme no (usnke oObEAUHEHBI B
OOIIMII CIUCOK YYEHWYECKHX MPaKTHUECKUX paboT. BriaeneHme B yKa3aHHOM MepedHe
7a00paTOpHBIX PabOT, MPOBOAMMBIX JUJIsI KOHTPOJS M  OLEHKH, OCYIIECTBISETCS
ydyacTHUKaMU 00pa30BaTeNIbHOTO MpoIecca HCXOAsS M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHaieHus: kabunera ¢usuku. [Ipum sTom obOecrieunmBaeTcsi OBIaJAECHHE OOYUYAIOLIUMUCS
YMEHHUSIMH TIPOBOJUTH KOCBEHHBIE M3MEPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO TIPOBEPKE MPEI0KEHHBIX THIIOTE3.

bonpiioe BHMMaHWE YAENAETCs PEIICHUIO PAacYETHBIX M KadyeCTBEHHBIX 3amad. [lpum
3TOM Ui Pacu€THBIX 3a]a4 MPUOPUTETOM SIBJISIIOTCS 3aJa4d C SIBHO 3aJaHHOW (pu3MuecKoin
MO/JIEJIbI0, TO3BOJIAIOIINE TPUMEHATh U3YUEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszena Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aemnioB. (s KauyecTBEHHBIX 3agad
NPUOPUTETOM SBIIAIOTCS 3a/laHusl Ha OOBACHEHWE MPOTEKaHWs (PU3MYECKHX SBICHHUNA U
MIPOIICCCOB B OKPY’KAIOIIEH JKU3HU, TpeOyIolue BbIOOpa PU3HIECKON MOJETN SIS CUTYaIlUuH
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpeboBanusimu GI'OC COO k maTepuasbHO-TEXHUYECKOMY
o0ecreueHno y4yeOHoro mpoiecca 0a30Bblii YpOBeHb Kypca (PU3MKH Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHusl JODKEH U3Y4aThCs B YCIOBHUSAX MPEAMETHOTO KaObnHeTa (PM3UKH WIH B
YCIOBUSIX WHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOro IuKia. B
kaOuHeTe (U3UKU JOJKHO OBITh HeoOXoaumoe jabopatopHOoe OOOpyAOBaHHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MpOrpaMMe Mo (U3HUKE YUYEHWYECKHX MPAKTHUECKUX paboT u
JEMOHCTPAIIMOHHOE 000PYAOBaHNUE.

JleMOHCTpallMOHHOE 000pyA0oBaHUE (POPMHUPYETCS B COOTBETCTBHM C MPHUHIIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU U OOECIeYMBAET MOCTAHOBKY MEPEUMCIICHHBIX B IpOrpamme
1o QU3MKe KIIOUEBbIX JEMOHCTPALMA 711 UCCIIEOBAHMS M3yYaeMBbIX SIBICHHUI U MPOLIECCOB,
AMIIUPUYECKUX U PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyI0BaHUE AJI YYEHUUYECKUX MPAKTHUECKUX paboT popMupyercs B
BUJIC TEMAaTUYECKUX KOMIUJIEKTOB M 00€CIeYMBaAETCs B pacyéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnueckne KOMILIEKTHI J1a00paTOpHOTr0 0OOPYAOBAHUS JOJKHBI OBITH



IOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX U IU(POBHIX MPUOOPOB, a TaAKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHJIE IIU(PPOBHIX Ja00paTOpUid.
OCHOBHBIMU LENSMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupOBaHHE HHTEpPEca M CTPEMJICHHS OOYyYalOUUXCAd K HAYYHOMY H3YUYCHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPENCTABICHUA O HAy4YHOM MeETOJAE TMO3HaHUus U (HopMUpOBaHHE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHUs KaK pe3ylbTaTa H3y4eHUs OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHU;

dbopMHpoBaHUEe YMEHUN OOBICHATH SIBICHUS C MCIOJIB30BAHUEM (PU3NYECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHHE TPEACTABICHUN O pond (PU3MKA [ Pa3BUTUS  IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU.

JlocTuxeHre ATUX Ielie o0ecreurnBaeTCsl pelieHueM CIEAYIONMX 3a7ad B MpoIecce
U3y4YeHHs Kypca (U3MKH Ha YPOBHE CPETHETr0 0011ero 00pa3oBaHUs:

npuoOpeTeHne CUcTeMbl 3HAHUW 00 OoOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSIX, BKIIOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, AIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPU3UKHY;

(GopMUpOBaHHE YMEHUHA NPUMEHATh TEOPETUUYECKHE 3HAHUA JUIsl OOBSICHEHUS
¢u3nyecKkux SIBICHUH B MNPHUPOAE W A NPUHATHS NPAKTUYECKUX pPEIICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHME CIOCOOOB PEIICHMs Pa3IUYHbIX 3a/lady C SIBHO 3a/JlaHHOM (PuU3nyeckoi
MOJICNIbIO, 3a]a4, TMOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3/aHue (U3HUECKOU
MOJIEIH, AIEKBATHOM YCIIOBUAM 3a1a4u;

NOHMMaHUEe (PU3MYECKUX OCHOB M MPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSAHUSA HA OKPYKAIOIIYIO CPENY;

OBJQJICHUE METOJAMHU  CAMOCTOSITENIBHOTO  IUIAHUPOBAHHUS W IPOBEACHUS
¢u3nyecKux  SKCIEPUMEHTOB, aHalu3a M  HHTepHpeTanuu  MH(OpMaluH,
OIPEIEIICHNs TOCTOBEPHOCTH IIOJyYEHHOTO PE3YJIbTaTa;

CO3/JaHME YCJIOBUU JUISI PAa3BUTHUS YMEHUH NPOEKTHO-UCCIIECIOBATEIBbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha uzydenue ¢usuku (6a30BbIH ypOoBEHb) Ha YPOBHE CpeHEro o0Iero oopa3zoBaHUs
otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B Heaento), B 11 kiacce — 68 yacos (2
yaca B HEJIEIII0).

[Ipennaraemspiii B mporpamme no (uU3HMKe MepedyeHb JadOpaTOpPHBIX M MPAKTUYECKHUX
paboT sBIAETCA PEKOMEHJOBAaHHBIM, YUYHUTENb JeJIaeT BbIOOP MPOBEAECHUS J1a0OPATOPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEN 00yUYarOINXCS.



COJEPXKXAHUME OBYUYEHUA

10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. HayuHble mMeTonbl MO3HaHUA OKpysKaromero mupa. Poib
AKCIIEPUMEHTA U TEOPUHU B MPOLIECCE MO3HAHUS MTPUPOIBI. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nuecKux ABIEHUN U mporeccoB. Hayunbie rumoresbl. Ousndeckue
3aKOHBI M TEOpUU. I'paHUIIbI IPUMEHUMOCTU (PU3UUECKUX 3aKOHOB. [[pMHIIMIT COOTBETCTBUSI.

Ponb u mecto (usuku B (popMUpPOBAHHHM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpa, B
PaKTUYECKOM AESITEIIbHOCTH JIOACH.

Jlemoncmpayuu
AHaJIOroBbIE U ITU(POBHIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOro nBmkeHusa. Cucrema
otcuéta. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOPECHHE
MaTepUaIbHOW TOYKHU, UX MPOEKIIMU HA OCU CUCTEeMbl KoopauHaT. ClIoKeHue nepeMenieHuid u
CJIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBHKeHHE. |'paduku 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMELICHUS] MaTEPUATbHON TOUKH OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeiHOE nBHKEHWE. J[BHKEHHWE MaTepUaJbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSSHHOM MO0 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JMHEWHas CKopocTh. llepuon u
yacTota obpaienus. [lenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue YyCTpPOMCTBAa U TMPAKTUYECKOEC MPUMEHEHHUE: CHUIAOMETp, JABUKECHUE
CHapsJIOB, LICTIHbIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATHUECKUX XapPAKTEPUCTUK JABUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue nBuxkeHus Tejia, OPOIICHHOTO TIO/1 YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hamnpapienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yueHne HepaBHOMEPHOTO JIBHXKCHUS C IIEIIbIO ONpe/IeIeHUsI MTHOBEHHON CKOPOCTH.

HccnenoBanre  COOTHOIIEHUS ~ MEXKIYy  MYTSIMH,  MOPOWJICHHBIMM  TEJIOM  3a

IIOCJIE0OBATENBHBIE PABHBIE IPOMEXKYTKM BPEMEHHM IPU PABHOYCKOPEHHOM JIBHXKEHUU C
Ha4yaJbHOM CKOPOCTBIO, PABHOU HYJIIO.

W3y4yeHne NBMKCHUS IIapyKa B BA3KOH JKHJIKOCTH.
W3y4yenune nBUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka



[Ipuanmn otHocutensHOCTH ['anunes. Ilepsoiii 3akoH HeroToHa. HEpLImManbHble CUCTEMBI
OTCYETA.

Macca tena. Cwuna. Ilpunuun cynepno3uuuu cwi. Bropoit 3akoH Hprotona miis
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbBIX TOUEK.

3akoH BceMupHoro tiarorenus. Cuna tsoxectd. IlepBast kocMudeckas CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHust (1mokosi, ckoyibkeHus, kadeHusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment tpenns. Cuna conpoTuBIeHUs
IIPY JIBUKEHHUU TEJA B )KUIKOCTH WM Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiIbl OTHOCUTEIBHO OCH BpamieHusa. [lmedo cunbl. YciioBHs paBHOBECHS
TBEPJIOTO TEJIA.

TexHu4eckrue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHWE: TMOMAIINIHUKA, JIBHXEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBienue nHepUUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoit 3axkon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(opMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CHJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPIOTO Teyia. Buasl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAKOIMIMX B MPYKUHE U PEZMHOBOM
o0Opasiie, oT ux aedopMarium.

HccenenoBanne ycioBAM paBHOBECHS TBEPAOIO TeJA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akoHbl cOXpaHeHUus 6 MeXaAHUKe

NMnynbc MaTepuanbHON TOUYKH (TENa), CACTEMbl MaTEPUATbHBIX TOUEK. IMIYyNIbC CUIIBI U
M3MEHEHHE UMITYJIbCa TeJA. 3aKOH COXPAaHEHUs UMITyJIbca. PEaKTUBHOE IBUKEHUE.

PaboTa criipl. MOIIHOCTE CHIIEL.

Kunernueckasi sHeprusi MarepuaibHOM TOukH. Teopema 00 M3MEHEHUM KUHETUYECKOU
DSHEPI'UH.

[lorennmanbHas dsHeprusi. lloTeHumanbHas -dHeprus ynpyro AedopMHpPOBAHHON
npyxuHsbl. [loTeHunanbHas SHEPrus Teaa BOJIU3U MOBEPXHOCTH 3EMJIH.

[loTeHmanbHble U HEMOTEHLUMANbHBIE CHIIBI. CBA3b paOOThl HEMOTEHIMAIbHBIX CHJI C
U3MEHEHUEM MEXAHWYECKOW HHEPruM CHUCTEMBI Te€J. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPI'UH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOMEDP, MPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.



Llemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

[lepexon mOoTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B OOPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

W3ydyeHne aOCOJIIOTHO HEYNpPYroro yjaapa C MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3UM padOThl CUJIbI C M3MEHEHHMEM MEXAHWYECKOW 3HEpruu Tejia Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgekyJasipuasi Gu3nKa 1 TEePMOJANHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE  MOJOKEHUSI  MOJEKYISIPHO-KMHETHYECKOM TEOPUHM M HMX  ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep NBUKEHUS U B3aUMOJEHUCTBUSA
YaCTHUIl BelecTBa. MOAENU CTPOSHUS Ta30B, KUAKOCTEN U TBEPIBIX TEJ U 00BICHEHUE CBOWCTB
BEILECTBA HAa OCHOBE 3THUX Monened. Macca u pasmepbl MoiieKyJd. KosmuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. [llkana remneparyp Lenbcus.

Mopnenp uaeanbHOro rasza. OCHOBHOE ypaBHEHHME MOJIEKYJIIPHO-KMHETHYECKOW TEOpUU
ujcaNbHOrO0 raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpelIHEeW KUHETHYECKON HHEepruu
TEIUIOBOrO JBWKeHusa dactul rasa. lllkama temmeparyp KensBrnHa. ['a3oBble 3aKOHBI.
Ypasuenne MenneneeBa—Knaneiipona. 3akon [anbrona. M3ompouecchl B WICAIBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHue U30IPOLECCOB: H30TEPMA,
n30xopa, n3006apa.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOUIME JMCKPETHOE CTPOEHHE BellecTBa, GoTorpaduu MOJEKyl
OPraHMYECKUX COCIUHECHUM.

OnbiThl TI0 U PY3UU )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUS.

Mogaens onbita IlTepHa.

OnbIThI, 1OKA3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OneITHI, WILTIOCTPUPYIOIIHNE YPABHEHUE COCTOSHHSI MI€AJIBHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpeHHl o00bEéMa
KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCHMOCTH MEXAY NTapaMETPAMH COCTOSTHUS Pa3peKEeHHOT0 rasa.

Tema 2. Ocnoevl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHSs 3HEPTHs TEPMOJWHAMUYECKOW CUCTEMBI U
cnocoObl €€ u3MeHenus. KonnuectBo temnorsl U padoTta. BHyTpeHHss1 S3HEprusi OAHOATOMHOTO
UJeaJbHOrO0 ras3a. Buabl Temonepenadyu: TEIUIONPOBOJHOCTb, KOHBEKLMS, H3IyYEHUE.
VY nenbHas TEIIOEMKOCTD BelecTBa. Koan4ecTBO TEIUIOTHI ITPH TEIIONEPEIaye.



[Tonsitue 06 agmabatHOoM mponecce. llepBblit 3akoH TepMoauHaMUKH. llpuMenenue
IEPBOI0 3aKOHA TEPMOAMHAMUKH K H3oMpoleccaM. I papuueckas MHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmouHamuku. HeoOpatuMocTs npoieccoB B IpUPOIE.

TennoBsle MamMHbL. [IpuHIMIBL AeicTBUS TEIIOBBIX MamuH. [Ipeodpa3oBanus 3HEprun
B TEIUIOBBIX MamnHax. Koadduument nonesnoro aeiictus teroBoi mMamunel. Hukn Kapho u
ero K03(pPUIMEHT NOJE3HOTO ACUCTBUA. DKOJIOTHUYECKHUE TPOOIEMBI TETIIO3HEPTETUKH.

TexHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHHWE: [BHUraTeilb BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpruH Tella MpPU COBEPIICHUU pPAaOOTHI: BBUIET MPOOKU W3
OyTBUIKM IOJ JEUCTBHUEM CXATOrO BO3JyXa, HarpeBaHue s¢pupa B JATyHHOU TpyOke MyTEM
TpeHust (BUACOIEMOHCTPAIIHS).

W3MeHeHue BHYTpEHHEN SHEPTrUu (TeMIIepaTyphbl) Teaa Npy TEIIonepeaaye.

OneIT 110 a1a0aTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, JBUTATENSl BHYyTPEHHETO CTOPaHUsl, PEAaKTUBHOIO ABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne yaenbHoN TEII0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHAeHcauus. Vcmapenue u  kumneHue. AOCONIOTHAasT U
OTHOCHTEJIbHAs BIAXKHOCTh Bo3ayXxa. HacelieHHbIl nap. Y aenbHas TemoTa napooodpa3oBaHusl.
3aBUCUMOCTB TEMIIEPATYPHI KUIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucraimmueckue u aMmopdHbie Tesia. AHU30TPOMUS CBOMCTB KPUCTAJIIOB.
Kunkue xpucramnel. CoBpemeHHble Marepuanbl. [lmaBienne n Kpuctaumsanus. Y AeiabHas
TerioTa miuasiaeHus. Cyoaumanus.

VYpaBHEHHE TEIIIOBOTO OajaHca.

TexHu4ecKue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP M IICUXPOMETP,
KUIOPDUMETP, TEXHOJIOTMM  IIOJYYEHHs] COBPEMEHHBIX MAaTepuajoB, B TOM  4YHUCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJIECHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanust v IJIaBJI€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

N3mepeHrne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Paznen 4. DaekTpoauHaMMKAa
Tema 1. Inekmpocmamuxa
DnekTpusalus Tela. OJeKTpudyeckuid 3apsa. JBa Buga dSIEKTPUYECKUX 3apsi/iOB.
[TpoBOIHUKY, TUAAEKTPUKU U TIOJTYIPOBOJHUKH. 3aKOH COXpAHEHUS AJIEKTPUUECKOTO 3apsijia.
BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuyHbIl 3JIEKTpUYECKHA  3apsi.
Onextpuyeckoe mnose. Hanpsok€HHOCTh 3nexkTpuyeckoro nois. [lpuHuoun cynepno3uuuu
IEKTPUYECKUX Mosiel. JIMHuM HanpspKEHHOCTU AJEKTPUYECKOTO MOJIS.



PaGora cun oamekrpocratudeckoro mons. llotenmman. Pa3HOCT TOTEHITMANIOB.
[IpOBOAHUKH U TUDJIEKTPUKHU B DJIEKTPOCTATHUECKOM TToJIe. [J(uaneKkTpuueckas NpoOHULaeMOCTb.

OnekTpoémkocTb. KonaeHcaTtop. DHEKTPOEMKOCTh IUIOCKOIO KOHAEHCATOpA. JHEPIus
3apsKEHHOTO KOHJIEHCATOpa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHME: DBJIEKTPOCKOI, JJIEKTPOMETD,
AIEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHUE BJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAILHBIN
armapar, CTPyWUHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMmopenicTBre HAANEKTPU30BAaHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3AIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUJIOCKOTO KOHJEHCAaTOpa OT IUIOAAU IUIACTHH,
PACCTOSIHUS MEK1Yy HUMU U TUDJIEKTPUUECKON IMPOHUI[AEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DNEKTPUYECKUN TOK. Y CIOBUS CYLIECTBOBAHUS 3JIEKTPUUYECKOrO TOKA. VICTOUHMKHM TOKA.
Cuna Toka. [TocTOsSTHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DJIEKTPUYECKOE CONIPOTHBJIEHUE. VY nenpHOE CONPOTHUBIJICHUE BEILIECTBA.
IlocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoyns—JIenia. MOIHOCTh JIEKTPHUUECKOTO TOKA.

DJIEKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBJIEHNE HCTOYHUKA TOKA. 3akoH OMa mis
MOJTHOM (3aMKHYTOM) AieKTpuueckoil rienu. KopoTkoe 3amMbIKaHue.

ONEeKTpOHHAsT MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh  CONPOTHBIICHUS
METaJIOB OT Temneparypbl. CBEpXIpOBOAUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOcTBeHHass M NpPUMECHAas MPOBOAUMOCTH MOJYHIPOBOIHUKOB.
CaoiictBa p—N-niepexoza. [loaynpoBoAHUKOBBIE TPUOOPHI.

DNEKTpUYECKU TOK B PACTBOpaX M paciuiaBax AJIEKTPOJUTOB. DJIEKTPOJIUTHYECKAS
JTUCCOIUALIMS. DIIEKTPOJIU3.

DJIEKTPUYECKHUM TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATENBbHBINA pa3psia. MoiHus.
[Tma3ma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, HWCTOYHUKMA TOKA, OJJIEKTPOHArpeBaTelbHble NPUOOPBI, DIEKTPOOCBETUTEIbHBIC
npuOOPBI, TEPMOMETP COMPOTHUBIICHHS, BAKYyMHBI IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN U0/, TaIbBAHHKA.

Jlemoncmpayuu

N3mMepeHune Cuiibl TOKa U HANPSIKEHHUS.



3aBUCUMOCTb COIPOTHUBJICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JUJIMHBI, IUJIOLIAIU
IIONEPEYHOT0 CEYECHMS U MaTeprala.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMoe u3MepeHue ANEKTPOABIKYIIEH CHibl. KOpoTKOe 3aMblKaHME TaJbBaHHUYECKOTO
AJIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB JIEKTPOJIMTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTD BO3yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOA.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3yyeHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepeHne  IIEKTPOABIKYIIEW CHJIBI  HCTOYHMKA TOKAa M €ro  BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amextposusa.

MesxknpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kjacce OCyIIECTBISIETCS C y4ETOM
COJIEp)KaTENbHBIX MEXKIIPEJAMETHBIX CBSI3€ € KypcaMM MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsamus, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOTO IO3HAHMS:
SIBJICHUE, HAy4yHBIH (pakT, rumnoresa, (uanMyeckas BEIWYMHA, 3aKOH, TEOpHs, HaOJIOJEHUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peumieHue CHCTEMbl YpaBHEHUW, JIMHEWHass (QyHKuus, mnapabdodna,
runepOona, uUx rpaukd U CBOMCTBA, TPUTOHOMETpUYECKHME (YHKLIHMH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLIMU Ha
OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonoeusa: Mmexanudeckoe NBIKEHHE B XKHBOW mpupoje, Auddy3us, 0CMOC, TeII000MeH
YKUBBIX OPraHU3MOB (BBl TEIIONEPEIauH, TEIIOBOE PABHOBECUE), FJICKTPUUECKUE SABJICHUS B
YKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpDHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH M Ta30B, 3JIEKTPUUYECKUE
CBOMCTBa METAJUIOB, AIEKTPOIUTHYECKAS JUCCOLMALIMS, FajIbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus.: mpeoOpa3zoBaHue IBUKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMITHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHEHHsS UMITYJIbCA B TEXHHUKE (pakera,
BOJAOMET W Jpyrue), IBUTATENb BHYTPEHHErO CropaHusi, mnapoBas TypOuHa, OBITOBOU
XOJIOAWJIBHUK, KOHJAUIIMOHEDP, TEXHOJIOTHH MOJyYeHUs] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJIOTUH,  BJEKTpOCTaTHYecKas  3allluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA MPUHTEP, DJIEKTPOHAIPEBATENIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoanHamuka
Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA



[ToctostHHBIE MarHuThl. B3auMOAEHWCTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOE mMOJIE.
Bekrop wmarmuTHOM wWHAYKUMM. [IpuHIUN Cyneprno3sviuyd MAarHuTHeIX nosied. JIluHuum
MAarHuTHOW MHAYKIUKU. KapTrHa JTMHUI MarHUTHOM MHAYKLIHUH TOJISI HOCTOSSHHBIX MArHUTOB.

MarauTtHoe noJjie TpOBOJHUKA C TOKOM. KapTuHa JIMHUKA WHIYKIIMM MArHUTHOTO IOJIA
JUIMHHOTO NPSIMOTO MPOBOJAHWKA M 3aMKHYTOI'O KOJBLEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. B3anmoaeicTBre NpoOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoAylb W HampaBieHue. JIBUXKEHHE 3apsHDKEHHOM 4YacTHUIlbl B
OJIHOPOJAHOM MarHuTHOM Tose. Pabora cuiibl JlopeHna.

SIBeHne AnNEeKTpOMAarHUTHOW MHAYKIMM. [IOTOK BeEKkTOpa MarHUTHOM WHIYKLUU.
DIIEKTPOABUKYILAs CHJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKuu dapanes.

BuxpeBoe sneKTpuueckoe moJie. DIJIEKTPOABHXKYIAs CHJIA HHAYKIUMU B MPOBOJHUKE,
JBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. SIBJIE€HNE CAMOMHAYKIIMU. DIEKTPOBIKYIIASA CHIIA CAMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHn4eckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TIOCTOSIHHBICE MArHUTHI,
AJIEKTPOMArHUTHI, JJIEKTPOJBUTaTEb, YCKOPUTEIM 3SJIEMEHTAPHBIX YaCTHL], WUHAYKIHOHHAs
IeYb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTh SJEKTPOJABIKYIIEH CHIIbI UHAYKIUA OT CKOPOCTH W3MEHEHHS MArHUTHOTO
MIOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIUH.

Paspnen 5. KosieOanust 1 BOJTHBI
Tema 1. Mexanuueckue u In1eKmMpoMazZHUMHbIE KOJ1€OAHUA
KonebarenbHas cuctema. CBoOOIHBIE MexaHMuYeckue KosebaHus. [‘apMoHHYeckue
konebanus. Ilepuon, wacrora, amrumryaa u Qasa konedaHuid. IIpyKMHHBIM MasTHUK.
MatemaTnueckuii MasiTHUK. YpaBHEHHE rapMOHUYecKHX kosiebanuil. [IpeBparienue sHepruu
IIPU FTapMOHUYECKUX KOJICOaHUSX.



Konebarenbubiii koHTyp. CBOOOIHBIE SJEKTPOMArHWTHBIE KOJEOAHUS B HJI€ATHLHOM
KO0JeOaTeIbHOM KOHType. AHAJIOrUs MEXAy MEXaHMYECKUMU M 3JIEKTPOMArHUTHBIMU
kosnebanusimu. Gopmyna Tomcona. 3aKOH COXpaHEHUS! YIHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxarommMX KojJeOaHUAX. BeIHYyKIeHHbIE MEXaHUYECKHE KOJICOaHMS.
Pe3onanc. BoiHyX/I€HHbBIE JIEKTPOMAarHUTHBIE KOJICOaHUSI.

[Iepemennsblil Tok. CHHYCOUIANIbHBIA NIEPEMEHHBI TOK. MOIIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIPSKEHHUS.

Tpanrchopmarop. Ilpow3BoacTBO, Tepemada W MOTPEOICHUE AIICKTPUUECKOW SHEPTHUH.
OKOJIOTHYECKHE PHUCKA MNpPU TMPOU3BOJCTBE IJIEKTposHepruu. KyibTypa uCHoib30BaHuUs
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOMCTBA W NPAKTHUUYECKOE MPUMEHEHHUE: HIEKTPUUECKUN 3BOHOK,
TE€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJaeOaTeIbHON CUCTEMBI (TIPYKUHHBIM HJIM MaTeMaTHUECKUI
MasITHUK).

Hab6nronenue 3aTyxarommx KojaeOaHmii.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl - (3aBUCUMOCTA  CHJIBI  TOKa U HANpsDKEHHUS OT BPEMEHH) IS
AJEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHc npu mocneaoBaTeIbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKH MHIYKTUBHOCTHU U
KOH/JIEHCATOpa.

Mogenb TMHUY AJIEKTPONEPEaAUH.

Yuenuueckuii axcnepumenm, nabopamopuvie padomul

HccnenoBanre 3aBUCMMOCTH MEpUOAa MAJIbIX KOJEOAHHM rpy3a Ha HUTU OT JJIMHBI HUTH
Y Macchl rpy3a.

HccnenoBaHue IEPEMEHHOIO TOKAa B LENM M3 IOCIEN0BATEIbHO COEOUHEHHBIX
KOHJIEHCATOpa, KaTYIlIK! U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHbL

Mexanudeckue BOJIHbI, yclioBUs pacnpoctpanenus. [lepuon. CkopocThs pacnpocTpaHeHUs
U JuvHa BOJHBL. [lomepeunble W TpojosibHbIE BOJIHBL MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHSI M3JIYyYEHHs 3JEKTPOMATHUTHBIX BOJIH. B3anmuas
opueHTauusa BekTopoB E, B, V B smekTtpomarauTHON BOsHE. CBOWCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpaX€HUE, NpesioMJIeHHe, mnoispusauus, audpakuus, uHrepdepeHuus. CKoOpocTbh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHHIX BOJH. [IpuMeHEHHE 3IEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHLIMOBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEIbI.



TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIbTPAa3BYKOBasi AUArHOCTUKA B TEXHUKE W MEAMUIMHE, pajgap, PaguonNpHUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U IPOIOTBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBO pE30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHBI TOHA C aMIUIUTYJOM M YacTOTOU
KOJIeOaHUI.

HccnenoBanre  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXKEHHUE, IPEIOMIICHHE,
noJisipu3anus, IMppakuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomeTrpuueckas ontuka. [IpsMoIuHEHOE pacIpOCTpaHEHUE CBETA B OJHOPOIHOM Cpee.
JIyua cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. l[locTpoeHue M300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHbI MpeJiOMJIeHUS cBeTa. AOCOJIOTHBIM  MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHblil yroja IMOJTHOTO BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus ceera. CiaoxHbIil coctaB Oenoro cseta. LBer.

CobOuparomyie ¥ pacceuBaroliue JMH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE H
onTHYEcKas cuia TOHKOM JInH3bL. [locTpoeHne n3o0pakeHuil B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurtepdepennuss cBera. KorepeHTHble HMCTOUYHHMKHU. Y CIIOBHS
HaOJII0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX CUH(a3HBIX
KOT€PEHTHBIX HCTOUYHHUKOB.

Hudpakuus cBera. Jludpakmumonnas pemérka. YciaoBue HAONIOACHUS TJIABHBIX
MaKCUMYMOB TP MaJeHUH MOHOXPOMAaTUYECKOTO CBETa Ha TUMPAKIIMOHHYIO PEIIETKY.

ITonsapuzauus csera.

TexHuyeckue yCTpOWCTBA M TPAKTHUYECKOE NPUMEHEHHE: OYKH, Jymna, (QoToammapar,
MPOCKITMOHHBINA ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs OINTHUKA, JAUPPAKITMOHHAS
peLIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacnpocTpaHEHUE, OTpaXKEHUE U MperomiieHne ceTa. OnTuueckue
pUOOPHI.

[TonHOE BHYyTpeHHEE OTpakeHHre. Mozellb CBETOBOJA.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

Hab6mronenune nudpaxium crera.



HaOnronenue nucnepcuu cBera.

[TonyueHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzaliuu CBETa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
N3mepeHne noka3aress MpeioMIeHUs CTEKIa.
HccnenoBanre CBONCTB M300paKCHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['paHuibl MPUMEHUMOCTH KJIACCHUYECKOM MexaHWKU. [locTynaTel cnenwaibHOW TEOpUH
OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe, MPHUHIIHUI
OTHOCHUTEIBHOCTH DUHINTEHHA.
OTHOCUTEIBLHOCTH OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAIIICHUE JIJTUHBI.
DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTHUIBI. DHEPTUS TTOKOSI.

Paznen 7. KBanToBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyina [Tnanka cBsA3u 3HEeprun GOTOHA C €r0 YACTOTOH. DHEPTUsl U UMITYJIbC
dboToHa.

OtkpbiTie u uccienoanue Qorordpdexra. Omnbitet A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue Diinmreiina aia poroaddexra. «Kpacnas rpanuna» gororddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBUE CBETA.

TexHruueckue yCTpOWCTBA W MPAKTHUECKOE NpHUMEHEHHE: (POTOANEMEHT, (OTOIATUHK,
coJiHe4Has OaTapesi, CBETOJUO/I.

Jlemoncmpayuu

®doToddQheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa mo paccesnuto o -uactuil. [lnanerapHas
mozenb atoma. [loctynatel bopa. M3nyuenue u normioienue GOTOHOB MPH MEPEXojie aToMa ¢
OJHOTO YpPOBHSI SHEpPruM Ha Apyroi. Bunabl crnekTpoB. CHekTp ypOBHEH HSHEPIHMM aToma
BOJOpPO/IA.

BoutHOBBIE cBOViCcTBa yacTull. BonHel ne bponnsa. KopnyckynsspHO-BOITHOBOW Tyaau3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHME: CHEKTPAJIbHBIA aHAJIN3
(cexTpocKoI), 1a3ep, KBAHTOBbII KOMIBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.



HabOnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie padonul
HabGnronenue IMHEH4aToro CuexTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JOKa3bIBaIOUIME  CIOXKHOCTb  CTpoeHMs  sAnpa.  OTKpbITHE
paanoaktuBHOCTH. OmbiTel  Pesepdopna mno omnpeneieHUr0 cocTaBa  PaguOAKTUBHOIO
uznydyeHus. CBoiictBa anbda-, 6eTa-, raMMa-u3iyueHus. BiausHue paanoakTHBHOCTH Ha )KUBBIE
OpPTraHHU3MBI.
OtkpeiTHE TpoTOHAa W HelTpoHa. HykionHas Mozens snapa IeiizenOepra—lBaHeHKO.
3apsan sapa. MaccoBoe unciio sapa. M30Tomnsl.
Anba-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIN Oera-pacnaj. ['amMMa-uziydeHue. 3aKoH
PaaMOaKTUBHOIO pacIaja.
OHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledext macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
Anepubiit  peaktop. TepmosnepHsiii cunre3. [IpoGiembl W TEPCHEKTUBBI  SACPHOU
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIACPHON SHEPTETUKH.
DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.
MeTonbl HAOIOIEHHS U PETUCTPALUU AIEMEHTAPHBIX YaCTHULI.
dynaameHTanbHble B3auMoecTBUsl. EAMHCTBO (GU3HUYECKO KapTHHBI MUpA.
TexHuyeckne yCcTporCcTBa U MPAKTUYECKOE IPUMEHEHUE: NO3UMETp, Kamepa BuiibcoHa,
AJIEpHBIA peaKkTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIINUX YACTHULI.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
HccnenoBanrie TpekoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH
Ortanbl  pa3BuTUA acTpoHOMuH. [IpukinagHOe U MHPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMHH.

Bup 38é31H0T0 HeOa. Co3Be3us, IpKue 3BE3/bI, INIAHETHI, UX BUJAUMOE JIBUKEHUE.

ComnHeunas cucTema.

Connne. ConmHeuHasi akTUBHOCTh. McTounuk sHepruu CoyiHIA W 3BE31. 3BE3IBI, HX
OCHOBHBIC XapaKTEpPUCTUKHU. J[parpamMma «CHEKTPaIbHBIM KJIACC — CBETUMOCTBY». 3BE3JIbI
IJaBHOM TOCJIEIOBATECILHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTHY IS 3BE3J TJIaBHOMU
MOCIIEIOBAaTENLHOCTH. BHyTpeHHee cTpoeHue 3BE3A. (COBpPEMEHHBIE TMPEACTABIEHUS O
MPOUCXOXKIACHUU U HBOOIMUA CONMHIIA U 3BE3/1. DTAIlbl )KU3HU 3BE3I.

Mneunsiit Iyt — Hama [Nanaktuka. Ilonoxenue u nemwxenne Connua B [NamakTtuke.
Turnbl ranakTuk. PaguoranakTuku v kBazapbl. YUEpHBIE ABIPHI B Ipax IAJIAKTHK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bousbiioro B3peiBa. PemukToBOE M3TyUEeHHE.

MacmrabHas crpyktypa Beenennoii. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus



HabnroneHnuss HEBOOPYKEHHBIM TJIa30M € MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUI
IUIsL OIIPEJIEIIEHNS TT0JIOKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nostymapus U spKue 3BE3/5bl.

Habmronenus B teneckon JIlyHsl, miianet, Mieunoro [lytu.

O0o0marmniee NOBTOpPeHUE

Ponp ¢u3nkn M acTpOHOMMH B SKOHOMMYECKOH, TEXHOJIOTMYECKOH, COLMAIbHOH H
TUYECKON cdepax IesATEIbHOCTH YEJIOBEKa, pOJib U MeECTO (U3UKM M acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHHE MHpa, pOJb (u3udeckod Teopuu B (HOPMUPOBAHUU
NPEICTaBICHUNA 0 (PU3UUECKOW KapTHHE MHpa, MECTO (U3UYECKON KapTUHBI MHUpa B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 kjacce ocCylIecTBISIETCS C y4€TOM
COZIEPKATENbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH, OWOJIOTUH, XWUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnovle noHsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAY4YHOI'O IO3HAHUS:
SIBJICHUE, HAy4yHBIH (pakT, rumnoresa, (QuanMyeckas BEJUYMHA, 3aKOH, TEOpHs, HaOJIOJEHUE,
DKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pellleHUE CUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKHE (PYHKIIMU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKLIMH Ha OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJHBIE IJIEMEHTAPHbIX (PYHKLHUH,
IpU3HAKU 000U TPEYTOIbHUKOB, OIIPEEIICHNE TUIOIAIU TUIOCKUX GUryp u oobéma ted.

buonoecus: »nexkrpuyeckue SBIEHUS B KUBOM MpUpOJE, KoyieOaTelabHbIE JBUXEHHUS B
KUBOM TPUPOJIEC, ONTHUYECKUE SIBJICHUS B >KMBOW MPUPOJE, NCUCTBUE pagualiyd Ha >KUBbIC
OpPTraHHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEII,
MEXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaAIH3.

l'eocpaghus: MarHUTHBIE MOJTIOCA 3€MJIM, 3aJIEKU MAarHUTHBIX Py, POTOCHEMKA 36MHOM
ITOBEPXHOCTH, NIPEACKA3aHUE 3EMIIETPSICEHNM.

Texnonozcus.: JIMHAM 3IEKTPONEpENad, FTEHEPATOP IMEPEMEHHOIO TOKA, 3JEKTPOBUIaTENb,
UHAYKLIMOHHAs Ie4yb, pajap, paAuoONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKLMOHHBIN amnmnapat, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoOro mnpeamera «@Pu3rMKa» Ha YpOBHE CpEIHEro 00IIero o0pa3oBaHMS
(6a30BBIl  ypOBEHb) JOJDKHO  OOECHEUUTHh  JOCTHXKCHUE  CICAYIOUIUX  JUYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUSA yueOHOro mpeamera «Du3uKa» TOKHBI OTPaKaThb
TOTOBHOCTh U CIIOCOOHOCTh O0YYaroUINXCs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeX/JeHU, COOTBETCTBYIOIIMX TPaJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paclIipeHre KU3HEHHOTO OIbITa U ONbITa JACATEIBHOCTU B IMPOLIECCE PEaTU3alliid OCHOBHBIX
HAIPaBIICHUI BOCTIUTATEIbHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

COPMUPOBAHHOCTh ~ T'PAXJAHCKOM MMO3UIMU  OOydYalollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOI0 OOLIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIEUETOBEYECKUX T'YMAHHUCTHUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSITEIbHOCTh B HMHTEpEcax TPa)KIaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABIIEHUH B 00pa30BaTEeIbHON OpraHU3aIINH;

YMEHUE B3aUMOJICUCTBOBATh C COLMAIBHBIMU HMHCTUTYTAaMH B COOTBETCTBUHM C UX
GYHKIUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTapHOHN ¥ BOJOHTEPCKON JAEeSITEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UACHTUYHOCTH, TATPUOTU3MA,;

LEHHOCTHOE OTHOLIEHHE K TOCYIJapCTBEHHBIM CHMBOJAM, JOCTHXEHHUSIM POCCHMCKHUX
YUEHBIX B 00JACTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHHUS;

CHOCOOHOCTH OLIEHMBATh CUTYALMIO U TPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSCH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM UHUCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOMUUBOTO OyAyIIero;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUas 3CTETUKY HAYYHOI'O TBOPUYECTBA, MPUCYILETO
(bu3MYeCcKoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

WHTEpEC K pa3nuuHbiM cdepaM NpodecCHOHATBHON EATEIBHOCTH, B TOM YHCIIE
CBA3aHHBIM C (DU3MKOM W TEXHUKOM, yMEHHE COBEpIaThb OCO3HAHHBIM BHIOOp Oynyliei
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CaMO0OOpa3oBaHUIO B 001acTh (U3MKH Ha
NPOTSKEHUU BCEH KU3HH;

6) 3K0JOrNYeCcKOro BOCTIMTAHUS



c(OPMUPOBAHHOCTh JKOJOTHYECKON KyJIbTypbl, OCO3HAHHME TJIOOATBFHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

IUIAaHUPOBAHUE U OCYILECTBICHUE JEUCTBUH B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEeHHE OIbITa JESITEIIBHOCTH HKOJOTMYECKOM HANpaBICHHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUM 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

C(OPMHPOBAHHOCTb ~ MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUs (HU3HUECKOIN HAYKU;

OCO3HaHWE IEHHOCTU HAay4YHOH AESITeNbHOCTH, TOTOBHOCTh B MpOIeCCe M3yueHUs: (PU3MKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEN0BATENIBCKYIO JEATENbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbBIE YUeOHbIE 1eiiCTBUS
Ba3oBble jiornyeckue aeiicTBUS:

CaMOCTOSATENIbHO (POpPMYyTHUpPOBaTh W aKTyaJIM3UPOBATh MPOOIEMY, pacCMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIENATh 1EJIU eATEIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B PACCMATPUBAEMBIX (PHM3NUECKUX SBICHUSX;

pa3pabaThIBaTh TUIAH PEMICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINUXCS MaTePHATBHBIX
¥ HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JCSATEIBHOCTb, OIICHMBATHh COOTBETCTBUE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh W BBHITIOJNHATH PA0OTy B YCIOBUSAX pPEATbHOTO, BHUPTYaJbHOTO W
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJOTHEH, KITFOYCBBIMH TOHATHSIMHA M METOJaMH (HU3UIECKOU
HAyKU;

BJIaZICTh HaBBIKAMHU YYCOHO-MCCIICAOBATEILCKOM W MPOCKTHON MEATEITLHOCTH B 00JIACTH
(GU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJ/IOB PEIICHUS 3a]1a4
(M3UYECKOTO COJIePIKaHMsI, MPUMEHEHHIO Pa3IMYHBIX METOOB MO3HAHUS;

BJIQJICTh BHUJAMHU JCSITCIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHMS, €r0 HMHTEPIPETAIlUH,
mpeoOpa30BaHUIO W TMPUMCHCHHWIO B PAa3UYHBIX YYCOHBIX CHUTyalHMsAX, B TOM YHCJIE TPHU
CO37IaHUU YUEOHBIX TIPOEKTOB B 001acTH (PU3UKH;

BBISIBIIATh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyallM3UpOBaTh 3a/lady, BBIJIBUTATh
runore3y e€ pelieHus, HaxOJIWTh AapryMEHTHl ISl JIOKAa3aTelIhCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH TIOJYUYEHHBIC B XO/I€ PEIICHUS 33/1a4d Pe3yIbTaThl, KPUTHYECKH OIEHUBATH
WX IOCTOBEPHOCTD, TPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 3a/1aul B 00pPa30BaTEILHOMN ACITEIHHOCTH, B TOM
YHCIIe TIPY U3YYCHUU QU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATh PUOOPETEHHBIHN OIIBIT,



YMETb NEPEHOCUTH 3HAHUS MO (PU3MKE B MPAKTHUUECKYIO 00JaCTh KU3HEAEATENbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUT'aTh HOBBIE UJEH, IIPEIJIaraTb OpPUrHHAIbHBIC TOAXOABI U PEILICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pabora ¢ nunpopmanueii:

BJa/I€Th HaBbIKAMHU MOJy4YeHUs MHPopManuu (U3NYECKOTO COAECPKAHUS U3 UCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IIOMCK, AaHaJIW3, CHUCTEMAaTU3alUI0 U
MHTEPIIPETALNIO HH(POPMAIIMK Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,

OLICHUBAThH JOCTOBEPHOCTH HH(OpPMALINH;

UCIIONIb30BaTh CpPEJICTBa WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJady C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNSI, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMALTMOHHOW 0€3011aCHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTO COJEPKAHMS B Pa3aU4HbIX (QopmaTax ¢ Yy4€ToM
Ha3HayeHus: UHGPOpMalMKW M LEJNEeBOM  ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (opmy
IIPEICTABIICHNS U BU3YyAIM3ALUN.

KomMmyHuKaTHBHBIE YHHUBEpPCAJbHbIE y4eOHbIE 1eHCTBUSA:

OCYIIECTBJIATH OOIIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SI TEIILHOCTH;

pacno3HaBaTh MPEANOCHUIKYA KOHMDIUKTHBIX CUTYAlUi U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHSI C MCIIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB;

MMOHMMATh U UCIOJIb30BAaTh IPEUMYIIIECTBA KOMAHHON U UHIUBUAYaTbHONU PAOOTHI;

BBHIOMPATh TEMAaTHKY W METOJIbI COBMECTHBIX JEUCTBHH C y4€TOM OOIIUX HMHTEPECOB H
BO3MOYKHOCTEHN Ka)J0T0 YJICHA KOJUIEKTUBA,

NPUHUMATh 1EIW COBMECTHOM JAESATEIBHOCTH, OPTaHU30BBIBATH W KOOPJIAUHUPOBATH
JNEUCTBUSL MO €€ IOOCTMIXKEHHWIO: COCTAaBIIATH IUIAH JACHUCTBUN, PACHPENENsTh POJA C YU4ETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIA/Ja M KAXKJIOT0 YYaCTHHUKA KOMaHJIbl B OOIIUN pe3ysbTar
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKThI, OLIEHUBATh MAEU C TO3UIHUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CUTyalHUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PerynsiTuBHbIE YHMBepPCcaJbHbIe YYeOHbIe 1eliCTBUSA
Camoopranusamnus:
CaMOCTOSITENIbHO OCYUIECTBIIATH MMO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH (PU3MKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSATENIBHO COCTABJIATh IUIAH PEIICHUsS PAacYETHBIX M KAa4eCTBEHHBIX 3a/ad, IUIAH
BBITIOJTHEHHSI TMPAKTUYECKOW paboThl € YYETOM UMEIOUIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEATNIOYTECHNN;
JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
paciIupsaTh paMKH y4e€OHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUMH;



7ieNiaTh OCO3HAHHBIN BHIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peLIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATH (DOPMUPOBAHUIO U TIPOSBICHHUIO APYAULIMU B 00J1aCTH (DPU3UKH, TIOCTOSTHHO
MOBBINIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIIM;

BJIQJIETh HABbIKAMHU [MO3HABATEIBHON PEPIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI U
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMIA;

UCII0JIb30BaTh MPUEMBI PeIICKCUU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHAJIM3€ PE3yJIbTaTOB ACATEILHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouiecce noctuxkeHus JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI 110 (PU3KKE IS
YPOBHSI CpeAHero o01iero oOpa3oBaHus y 00y4YarONIUXCsl COBEPIICHCTBYETCS AMOIUMOHABHBIN
MHTEJUIEKT, MPEANoJiaraoimui c(hOpMIUPOBaHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOI YMOLIMOHAIBHOU c(pepbl, ObITH YBEpEHHBIM B ce0e€;

CaMOpPETYJIMPOBaHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEJIEHUE, CIOCOOHOCTh aIaTUPOBATHCSA K AMOLMOHAIBHBIM U3MEHEHUSIM U MPOSIBIAThH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBALIMM, BKIIOYAIOLIEH CTPEMIICHHE K JIOCTUKEHUIO LEIU U YCIEXY,
ONTUMHU3M, UHULIMATUBHOCTh, YMEHHE JIEUCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKJIOYAIOLIEH CHOCOOHOCTh MOHMMAaTh 3MOLMOHANIBHOE COCTOSHUE JAPYTHX,
YUHUTBIBATH €T0 MPU OCYLIECTBIECHUU OOILEHHUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIIOUAIOIIMX CHOCOOHOCTHh BBICTPAMBATh OTHOIICHUS C JAPYTUMH
JOIbMHU, 3a00TUTKCS, TIPOSBIIATh MHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koHny oOyuenus B 10 kjacce npeaMeTHbIE pe3yibTaTbl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

JE€MOHCTPUPOBATh HA MPUMEpPax poJib U MECTO (pU3MKU B (HOPMHPOBAHUH COBPEMEHHOMN
HAYYHOW KapTUHBI MUPA, B Pa3BUTHUU COBPEMEHHOM TEXHHUKH U TEXHOJIOTMU, B MPAKTHYECKOU
JIeITEAbHOCTH JIIOJICH;

YUUTHIBATh TPaHUIbl TMPUMEHEHUS HM3YUYCHHbIX (U3MUECKUX MOJENe: MaTepHhabHas
TOYKa, MHEpUHUalIbHAs cHUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TENO, UACAIbHBIA ra3, MOJAEIU
CTPOEHMS T'a30B, KUIKOCTENM M TBEPABIX TEJ, TOYEUHBIA JJICKTPUYECKUN 3apsj IPU PELICHUN
bu3MYecKuX 3a1a4;

pacno3HaBath (U3MUECKUE SABJICHUS (TPOUECcChl) U OOBIACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKHU, MOJEKYJISPHO-KMHETUYECKOW TEOPHUH CTPOCHMS BEIIECTBA M AJIEKTPOJAMHAMUKMU:



pPaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABMXKEHHE, CBOOOJHOE TaJeHUE Te,
JIBUWKEHUE 110 OKPY>KHOCTH, WHEpPIMs, B3auMojeucTBue Tein, auddys3usi, OpoyHOBCKOE
IBUKEHUE, CTPOEHUE >KUJIKOCTeW W TBEPABIX Tell, U3MEHEHHE 00bEMa TeNl NpU HarpeBaHUU
(oXJnaxJIeHNN), TEINIOBOE PaBHOBECHE, UCIIAPEHUE, KOHACHC A, [JIaBJIIEHUE, KPUCTAIA3alus,
KHUIIEHUE, BJIAXKHOCTh BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBHITOM
COCyZle, CBSI3b MEXKIYy MapaMeTpaMy COCTOSIHHS Ta3a B M30IPOLECCax, JJIEKTpU3ALUs Ted,
B3aMMOJEHCTBHE 3apsI0B;

ONKCHIBATH MEXAHUYECKOE IBHWKEHUE, UCIOJIb3Ys (PU3NYECKHE BEJIMYMHBI: KOOpPJMHATA,
IIyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Telld, CWJIA, UMITYJIbC Tela, KUHETUYECKas
SHEPrus, NOTECHLHANbHAs JHEpPrusi, MeXaHW4yeckas padoTa, MEXaHUYECKas MOIIHOCTb; IpHU
ONMHCAHUM TMPABUJIBHO TPAKTOBAaTh (DU3UYECKUNA CMBICI HCHOJB3YEMbIX BEJIWYUH, HUX
0003HAaYEHUS U €IUHUIIbI, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIUYUHY
C IPYTHUMH BEJIMYMHAMH;

ONKCHIBATh HW3YYEHHbIE TEIUIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUSA, HCIHOJIb3YS
¢u3nueckue BEIUYMHBL: JABJIICHUE Tra3a, TeMIepaTypa, CpedHss KUHETUYeCcKas SHEprus
Xa0THYECKOIO JIBJKEHHS MOJIEKYJ, CPEIHEKBAaJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOThl, BHYTPEHHSISI HEprus, padora rasza, Ko3(Q(UIMUEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOTIO
JBUTATEIS; IPU ONMMCAHUU MPABUIIBHO TPAKTOBAThH (PU3UUECKUN CMBICT UCIIOJIb3YEMbIX BEJIUYHH,
uX O0O03HAYEHUS W EAMHMIIBI, HAXOAuTh (OPMYJbl, CBS3bIBAIOIINE JAaHHYIO (U3HYECKYIO
BEJIMYMHY C APYTUMH BEITUUNHAM;

ONKCHIBATh M3YYCHHBIC 3JIEKTPUUYECKUE CBOMCTBA BELIECTBA W IJIEKTPUYECKHUE SIBICHUS
(TIpoliecchl), UCMONB3Yd (PU3UMUYECKUE BEIMYUHBI: JICKTPUUYECKUN 3apsijl, SJIECKTPUUECKOE TOJIe,
HaIMpsHKEHHOCTh  TMOJIS, TMOTEHUMad, Pa3HOCTh MOTEHLUUAJIOB; MpPHU ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKU CMBICI HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U E€JIMHULIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTMMH BeJIMYMHAMY;

aHaJIM3UPOBaTh (PU3UUYECKUE TPOILIECCHl U SBIICHUS, HCIOJB3YS (PU3MUYECKHE 3aKOHbI U
MIPUHLMINBL: 3aKOH BceMupHoOro tsarorenus, I, II m III 3axkonel HeroToHa, 3ak0H coxpaHeHus
MEXaHUYECKON PHEPIUH, 3aKOH COXPAHEHUS UMIYJbCa, TPUHIUI CYNEPIO3ULUN CUJI, TPUHIUI
paBHONPAaBUS MHEPLHMAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KHHETHUYECKYIO TEOPHIO CTPOEHUS
BEILIECTBA, T'a30BbIE€ 3aKOHBI, CBSI3b CPEAHEN KUHETUYECKON 3HEPTUU TEIUIOBOIO JBHUKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIepaTypoul, MEPBBIM 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHCHUS
ANIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €r0 MaTeMaTUYeCKOe BbIpaXKEHUE U YCIOBUS (TpaHUllbl, 00J1aCTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIUIBI IEHCTBUS MAIllMH, IPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh YCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBIMIOJIHATh HKCIIEPUMEHTHI O HCCIENIOBAHMUIO (PU3MYECKUX SBJICHUM M MPOILIECCOB C
UCIIOJIb30BAHUEM  TMPSIMBIX U KOCBEHHBIX HW3MEPEHHH, TMpu ITOM  (POpMYyIHUpPOBAThH
npobsieMy/3aadyy M TUINOTE3Y y4eOHOro DJKCIEpUMEHTa, COoOUpaTh YCTAHOBKY U3
MpeJIOKEHHOT0 000PYAOBAHHUSA, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MpsIMbIE W KOCBEHHBIE M3MEPEHUS (PU3UUYECKUX BEIUYMH, MPH 3TOM
BBIOMpATh ONTUMAJBHBIM CIOCOO HM3MEPEHUS! W HUCIOJIb30BAaTh HM3BECTHBIE METOJbI OLEHKH
MTOTPEIIHOCTEN U3MEPEHUI;



HCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMU BETUUYUHAMU C UCIIOJIB30BAHUEM MPSMBIX
U3MEpPEHUN, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI IMOIYYEHHOM
3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHUAE TaOMUI M TrpadUKOB, JeiaThb BBIBOJbI IO
pe3yJbTaTam UCCIEN0BaHNS;

coOmoaTh mpaBuia 0OE30MacHOr0 TpyJda MpH MPOBEACHUHM HCCIEIOBAaHMIA B paMKax
y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOM W MPOEKTHOM JESTENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1a00paTOPHOTO 000pYAOBAHMUS;

pemiath pacy€THBIE 3aJadydl C SIBHO 3aJaHHOW (U3UYECKOM MOJEIBIO, HCIONIb3YS
¢dbu3nueckre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/Ja4d BHIOMPATh (PU3NUYECKYIO
MOJI€Tb, BBIICHATh (PU3NYECKUE BEIUYMHBI M (OPMYIbI, HEOOXOAMMBIC i €€ peIICHHUS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATBLHOCTD IMOJTYYEHHOTO 3HaYeHUsl (PU3NUECKOIN BETUUUHBI;

pelmaTh KAaueCTBEHHBIEC 33Jlauyd: BBICTPAMBAaTh JIOTUYECKH HEMPOTUBOPEUYMBYIO LIETIOYKY
paccyXaeHul ¢ ONOPON Ha U3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU U (DU3UUYECKUE SABICHUS;

MCIIOJIb30BaTh NP PELIEHUN YUYE€OHBIX 3a/1a4 COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTUU
JUIsl TIOUCKA, CTPYKTYpPUPOBAHHUSA, WHTEPHpPETAlMM M TPEJCTaBlIeHUs Y4eOHOW W Hay4dHO-
NoMyJsipHOM ~ MHGOpMAaIMK, TOJYYeHHOM U3  PA3JIMYHBIX  HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJy4yaeMyIo HH(POpMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 0OBACHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKHME 3HaHUA 10 (U3UKE B TIOBCEAHEBHOM IKU3HHU IS
oOecniedyeHus 0€30MacHOCTH MpU OOpalllEeHUuH C IPUOOPAMH U TEXHUUYECKUMHU YCTPOUCTBAMU, IS
COXpaHEHUS 3/I0POBbs U COOIOACHUS HOPM SKOJIOTHYECKOTO OBEACHUS B OKPYXKAIOILIEH CPEIE;

paboTaTh B IPyIIE C BHIMOIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, MJIaHUPOBATh PaboTy
IpyNIbl, pPAlMOHAIBHO pacHpeneniarb OOS3aHHOCTH W IUIAHUPOBATh JIESITEIBHOCTh B
HECTAHJAPTHBIX CUTyallUsAX, aJ€KBATHO OLEHMWBAaTh BKJIaJ Ka)KOTO U3 YYACTHUKOB TPYMIbI B
pelieHre paccMaTpuBaeMoN IPOOJIEMBI.

K koHuy oOyuenus B 11 kjacce npeaMeTHbIE pe3yibTaTbl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MeCTO (U3MKUA B (POPMHUPOBAHUU COBPEMEHHOM
HAYYHOW KapTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTMU, B MPAKTHYECKOU
JESTETLHOCTH JIFOJICH, TIEJIOCTHOCTh M €IMHCTBO (PU3UIECKON KapTHUHBI MUPA;

VYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCJCH: TOYCUHBIM
DNEKTPUYECKUN 3apsif, Jyd CBETA, TOYECUHBIM HCTOYHMK CBETA, SIEpHAsT MOJENb aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacrno3HaBaTh (U3NYECKUE SIBJICHUS (Tpollecchl) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
AIEKTPOJMHAMUKHN U KBAHTOBOM (PU3MKH: 3JEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEHCTBUA TOKA, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHIYKIMS, JACHUCTBUE MArHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM M JBIKYIIUWUCS 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEITHOE PAaCIPOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus W MOJApU3alus CBeTa, JUCIEPCUsl CBETa,
dboroanexTpudeckuit 3pdext (pororddekr), cBeTOBOE NaBieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOJOPO/A, ECTECTBEHHAS U UCKYCCTBEHHAsI paINOAKTUBHOCTb;



ONKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHE, MATHUTHBIE, ONTHYECKHE,
AJIEKTPUYECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBJIECHUS (IIPOLIECCHI),
UCTOJb3ysl (PU3NYECKUE BEIMUYMHBL DJJIEKTPUUECKUH 3apsj, cujaa TOKa, JIIEKTPUYECKOE
HaIIPSKEHUE, JIEKTPUUYECKOE CONMPOTUBIICHUE, PA3HOCTh TOTEHIIUAIIOB, AJIEKTPOABIKYIIASA CHJIA,
paboTa TOKa, MHAYKLHS MarHUTHOTO MOJs, cuia Awmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTyIIKH, YHEPTUsl 3JEKTPUUYECKOIO0 UM MArHUTHOTO IOJIEW, MEPUOJ] M 4YacToTa KojeOaHud B
KOJIE0ATEIbHOM KOHTYpE, 3apsi[l U cuja TOKa B MPOILECCE TAPMOHUYECKUX AJIEKTPOMATHUTHBIX
KoneOaHui, (HOKyCHOE pAcCTOSHHE M ONTHYECKash CHUila JUH3bI, MPU OMUCAHUH MPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3yEMbIX BEJIWYMH, WX OOO3HAYCHHUS M €IUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3UYECKYIO BENTUUYHHY C IPYTUMH BEIMYMHAMU;

ONKCHIBATh HM3YYEHHbIE KBAHTOBBIE SIBICHUS M MPOLECCHI, MCHONb3Ys (PUINUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPIUS U
UMITyJIbC (POTOHA, TEPHOJ TNOJIypacmnana, SHEPrus CBSI3M AaTOMHBIX SJEp, MpPU ONUCAHUU
MPaBUJIBHO TPAaKTOBaTh (PU3MYECKUI CMBICH HCIOJb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U
€MHULIbI, yKa3bIBaThb (POPMYJIbI, CBS3bIBAIOUINE JaHHYIO (PU3MUECKYIO BEJIUYUHY C JIPYTHUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETNUNHBI;

aHAJIM3UPOBaTh (PU3UUYECKUE TPOLIECCHl U SABIICHUS, UCIHOJIB3YS (PU3NUYECKHE 3aKOHBI U
OpUHIUIOBL: 3akOH OMa, 3aKOHbI TOCIEIOBATENIbHOTO U  MAPAUIETBHOTO COEAMHEHUS
IIPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3aKOH DSJIEKTPOMAarHWUTHOW MWHIAYKLIHMH, 3aKOH
IIPSAMOJIMHEWMHOIO PAacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, YypaBHEHME OHNHIITENWHAa s (GoTodpdeKTa, 3aKOH COXpPAHEHHUS HHEPrHH, 3aKOH
COXpAaHEHMS HMIIYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOIO 3apsAla, 3aKOH COXPaHECHUS
MacCOBOI'0 4YMCla, MOCTyJaTbl bopa, 3aKOH pPaguoOaKkTHBHOTO paclaja, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

ONpENENATh HANPABICHUE BEKTOPAa MHAYKIMM MArHUTHOTO TOJIS IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTH U OMKCHIBATh H300paKEHUE, CO3/1aBAEMOE TNTIOCKUM 3€pKaJioM, TOHKOU JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHl 1O MCCIEAOBAHUIO (PU3MYECKUX SIBICHUH U MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX M  KOCBEHHBIX HW3MEpEHHil: Tmpu 3ToM  (POpMyJIMpPOBATH
mpoOjemy/3agady ¥ TUNOTE3y y4eOHOro  JKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MPEAJIOKEHHOTO0 000pYyI0BAHUS, POBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYUIECTBJISATh MpPSMbIE W KOCBEHHBbIE HM3MEpPEHUs (PU3NYECKUX BEJIUYUH, MPU HTOM
BbIOMpATh ONTUMAJbHBI CHOCO0 H3MEPEHUS M MCIOJNb30BaTh W3BECTHBIE METOJBI OICHKU
MOTPEMTHOCTEN U3MEPEHUM;

MCCJIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C MCTIOJIB30BAHUEM MPSMBIX U3MEPEHUIA:
P 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI MOJYYEHHON 3aBUCHMOCTHU
¢u3nYecKuX BEIMYMH B BUAE TaOMUU W TpaduKoB, JAelaTh BBIBOJALI MO pE3yJibTaTaMm
UCCIIEI0BAHMS;

coOmoaTh mpaBuia OE30MacHOrO TpyJda MpH MPOBEACHUH HCCIEIOBAaHMA B paMKax
y4eOHOro 9IKCIIEPUMEHTA, Y4EOHO-UCCIENOBATENbCKOM M  IMPOEKTHOW JESATEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPATOPHOTO 000PY10BAHUS;



pemath pacy€THbIE 3aJaddl C SIBHO 3aJaHHOW (DU3MYECKOM MOMETBIO, HCIIONb3Ys
(¢u3nuecKre 3aKOHbI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 3a/1a4d BBIOMPATh PU3NYECKYIO
MOJIeNb, BBIACHATh (PU3NYECKUE BEIMYMHBI U (POpPMYJIbl, HEOOXOIMMBbIE NJsi €€ pelleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYY€HHOTO 3HAYCHUS (PU3UUECKON BEIHUMHBI,

pemarh KAa4eCTBEHHBIEC 3aJlauyd: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUYMBYIO LIETIOUKY
paccyXIeHUI ¢ ONOPOI Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS;

UCIOJIb30BaTh IPU PELICHUHU YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUN
JUIsl TIOUCKA, CTPYKTYpPHPOBaHWSA, WHTEPHPETALMM M MPEJICTaBICHUS Y4YeOHOM W Hay4dHO-
NOMYJISIPHOM ~ MH(QOpPMAIMK, TOJYYeHHOM M3  PA3NIUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHUIO;

OOBSCHATH MPUHLMIIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3innyarh
YCIIOBHS MX O€30M1aCHOTO UCIIOIb30BaHUs B IOBCEHEBHON KU3HU;

MPUBOANTH IPUMEPHI BKJIAJa POCCUHUCKUX M 3apyO€KHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE
HayKU, B 00BSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B pPa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA 1O (U3MKE B TOBCEJHEBHOW JKU3HM MJIs
oOecrnieueHus 0€30MacHOCTH MPU OOPAILLEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIS
COXPAHEHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY KaIOIIEH cpeie;

paboTaTh B IPYIIE C BHIMOIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, MIIaHUPOBATh padoTy
IpyNIbl, pPAMOHAIBHO pacHpenessaTb OOA3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJApTHBIX CUTyalUsAX, aJCKBATHO OLICHMBATh BKJIAJ KAXKJIOTO M3 YYACTHUKOB I'PYIIBI B
pelIeHne paccMaTpUBaeMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
HaumMeHnoBanue
(undposbie)
n  pa3/ieioB U TeM Koutpoabubl  IIpakTHyecku
Bcero oOpa3oBaTe/ibHbIE
/ NMPoOrpamMmblI € padoThI € padoThl
. pecypcsl
Paznen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUS
duzuka u METOIbI Bubmzorexa LIOK
1.1 2 0 0 https://m.edsoo.ru/7f41bf7
HAyYHOTO ITO3HAHUS 5
Hroro o pasneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 0 0 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2  JluHamuka 7 0 0 https://m.edsoo.ru/7f41bf7
2
bu6nmoreka [JOK
3aKOHBI COXPAHEHUS B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEeXaHUKe 2
Hroro no paszneny 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

OCHOBBI
3.1
MOJIEKYJIIPHO-

9 0 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7



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

KMHETUYECKOU TEOpUH

2

3.2

3.3

OCHOBBI
TEPMOJIMHAMUKH

ArperaTtHblie
COCTOSTHUSI BEIIECTBA.
®a30BbIE IEPEXOIbI

Hroro no pazneny

Paznen 4. JIEKTPOJAUHAMUKA

10

24

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
4.1  DnekrpocraThka 10 https://m.edsoo.ru/7f41bf7
2
ITocTostHHBIN
AJIEKTPUUECKUIM TOK bubmorexa LOK
4.2 P ’ 12 https://m.edsoo.ru/7f41bf7
Toxu B pa3nmuyHbIX »
cpenax B
Hroro no pazgeny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

[TPOT'PAMME



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

11 KJIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
Il KoHnTpoabsn IIpakTHyeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThI ue padoTbl
pecypcbl
n
Paznen 1. JIEKTPOJAMHAMUKA
MarunurtHoe 1oie. bu6nmoreka [IOK
DneKTpoMarHuTHas 11 1 3 https://m.edsoo.ru/7f41c9
UHIYKLHS ic
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
) MexaHn4ecKue u bu6nuoreka [IOK
1' DIIEKTPOMATHUTHBIE 9 0 1 https://m.edsoo.ru/7f41c9
KoJieOaHus 7c
bu6nuoreka [IOK
2. Mexanuueckue u
5 1 0 https://m.edsoo.ru/7f41c9
2 ANEKTPOMArHUTHBIE BOJHBI 7c
5 bu6nunoreka [IOK
3' Orntrka 10 0 3 https://m.edsoo.ru/7f41c9
7c
Wroro no pazueny 24

3.

1

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI ClIeLIHAIbHOM
TEOPHUU OTHOCUTEIIEHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c



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

Hroro no pazneny

Paznesn 4. KBAHTOBAS ®PU3UKA

. bu6nuoreka [IOK
4. DIeMEHTHI KBAaHTOBOM
6 https://m.edsoo.ru/7f41c9
1 OIITUKU
7c
4 bu6nuoreka [IOK
2' Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
4 bubmuorexa [JOK
3' ATOMHOE PO 5 https://m.edsoo.ru/7f41c9
ic
Htoro no paznemny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

bu6nuoreka [IOK
S. DneMeHThl aCTPOHOMUU U
7 https://m.edsoo.ru/7f41c9
1 acTpopU3UKH 7¢
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmmoreka [IOK
O6o061matoiiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c9
7c
Wroro no pazueny 4
PeszepBHoe Bpems 3
OBIUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koau4yecTBO yacoB
Jara DJIEeKTPOHHbIE
n Koutpoas  IIpakTuuec undgposbie
Tema ypoka Bce HU3Yy4eH
/ o HbIE KHe s o0pa3oBareJb
1 padoThI padoThI HblIe pecypchbl
bubnuoreka
®dusnka — HayKa O PUPOJIE. OK
HayuHnbie MeTo/1bI TO3HAHUS 1 0 0 05.09.20 1
23 https://m.edsoo.r
OKPY’KaIoIIero Mupa U/F0C3262
Ponb 1 MecTo pu3uku B
. bubanoreka
(hOpMUPOBAHUN COBPEMEHHOM
. LHOK
HAYYHOH KapTHHBI MHpa, B 1 0 0 05.09.20
MPAKTUYECKON NEATETBHOCTH 23 https://m.edsoo.r
paKtt AleATer u/ff0c33e6
h1820)1 (55
MexaHudeckoe ABH)KEHHE.,
bubnuoreka
OTHOCHUTEILHOCTD oK
MEXAHUYECKOI'0 IBKECHUS. 1 0 0 12.09.20 1
https://m.edsoo.r
[Tepemernienue, CKOPOCTb, 23 U/F0C3508
YCKOpEHUe
Bbubnuoreka
PaBHOMEpHOE NpsAMOIMHETHOE 1 0 0 12.09.20 I[IOK
JIBUKEHHE ) 3' ' https://m.edsoo.r
u/ff0c3620
Bubnuoreka
PaBHOycKOpeHHOE 1 0 0 19.09.20 I[HOK
IPSIMOJIMHENHOE IBHKEHNE ) 3' ' https://m.edso0.r
u/ff0c372e
Bubnuoreka
CB00OOIHOE ITaZICHHE. 1 0 0 OK
YckopeHue cBOOOIHOTO 19.09.20 .

https://m.edsoo.r



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

[aeHUs 23 u/ff0c39cc
. bubnuoTeka
KpusosnHeliHOE NBUKEHUE. OK
JIBIkeHue MaTepuaIbHOM 26.09.20 1
23 https://m.edsoo.r
TOYKH MO OKPY>KHOCTHU u/ffoc3ada
[IpuHLIHAII OTHOCUTENBHOCTH bubnuoreka
INamunes. MnepuunanbHbie ) 26.09.20 LIOK
cuctembl orcuera. [lepBriit 23 https://m.edsoo.r
3akoH Herotona u/ff0c3be8
Macca tena. Cuna. [lpunmun bubnuoTeka
cynepnosuiuu cuit. Bropoi 03.10.20 I[HOK
3akoH HproToHa 115 23 https://m.edsoo.r
MaTepHallbHON TOUKH u/ffOc3be8
bubmmoreka
Tpetuii 3akon HeroToHa niis 03.10.20 LHOK
MaTepUAIbHBIX TOYEK 23 https://m.edsoo.r
u/ff0c3bed
bubnmoreka
Tperuii 3akoH HeroToHa 11 10.10.20 LHOK
MaTepHaIbHBIX TOUEK 23 https://m.edso0.r
u/ffOc3be8
bubnuoreka
3aK0H BCEMUPHOTO TATOTEHUS. OK
Cuna tsxectu. [lepBas 10.10.20 1
23 https://m.edso0.r
KOCMHYECKasi CKOPOCTh u/Ff0c3d00
bubnmoreka
Cuna ynpyroctu. 3akoH ['yka. 1710.20 LIOK
Bec tena 23 https://m.edsoo.r
u/ffOc3el8
Cuna tpenus. Koaddumuent bubnuoteka
TpeHust. Cuiia COpOTUBIICHUS 17.10.20 HOK
IIPU IBUKCHUU TEJIA B 23 https://m.edsoo.r
SKUIKOCTH WU rase u/ff0c3f76
[ToctynarenbHoe u bubnuoreka



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

BpaIaTebHOE JBUKEHNE 24.10.20 I[IOK
abCoIOTHO TBEPOTO TeNa. 23 https://m.edsoo.r
MowmenT critbl. [11e4o CHIThI. u/ffOc41a6
VYcnoBust paBHOBeCUs TBEPAOTO
Tena
Nmnynbc MaTepuaibHON TOUYKH,
bubanoreka
CUCTEMBI MaTePUATBHBIX TOYCK. OK
Nmnynbe cubl. 3aKoH 24.10.20 1
COXpaHEHUS UMITYJIbCa 23 https://m.edsoo.r
p yIbea. u/ff0c43d6
PeakTnBHOE nBIKEHNE
PaGora 1 MOLIHOCTE CHIIEL.
bubanoreka
Kunernueckas sneprus OK
MaTtepuaibHOW Touku. Teopema 07.11.20 1
00 U3MEHEHUN KHHETUYECKON 23 https://m.edsoo.r
u/ff0c4502
SHEPrUU
[ToTeHIManbHas YHEPTHUS.
[TorenuuansHas sHEpPTHs bubnmoreka
ynpyro nepopMupoBaHHOM 07.11.20 LIOK
npyxuHsbl. [loTeHunanbHas o https://m.edsoo.r
23
SHEPruUs Teja BOIU3U u/ff0c461a
MOBEPXHOCTU 3eMITU
IloTennuannHEIE 1
HEINOTEHIHAIbHBIE CHIIBL. CBA3b
Bubnuoreka
pabOThI HEMTOTCHIIMATBHBIX CHUT OK
C U3MEHEHNEM MEXaHUUECKON 14.11.20 1
SHEPIrUH CUCTEMBI TEJI. 3aKOH 23 https://m.edsoo.r
P AK€ u/ff0c478c
COXpaHEHUS MEXaHHUECKOI
SHEPTUU
JlaGopaTtopHnast pabota
«MccnenoBanue cBsi3u pabOTHI
CUJIBI C U3MEHEHUEM 14.11.20
MEXaHUYECKOM YHEpIrUuu Teja Ha 23

IIPUMEPE PaCTAKEHUS



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

PE3UHOBOTO JKI'yTa»

KonTtponsHast pabota o Teme buGnuoreka
K . .
«Kunemaruka. Jlmnamuka 21.11.20 HOK
3aKOHbBI COXpaHEHHUS B 23 https://m.edsoo.r
MEXaHUKE» u/ff0c4b74
OCHOBHBIE TTOJIOKCHUS bubnuoTeka
MOJICKYJIIPHO-KHUHETUYCCKOU 21.11.20 LHOK
teopuu. bpoyHoBckoe 23 https://m.edsoo.r
neukenue. Jupdysus u/ffOc4dc2
Xapakrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTBa. Mojenu cTpoeHust 28.11.20
ra3oB, XKUIKOCTEH U TBEPABIX 23
TeN
Macca monekyn. Konnuectso
BemectBa. [locTostHHas 28.11.20
ABoraipo 23
TermoBoe paBHOBECHE.
Temneparypa u e€ u3mepeHue. 05.12.20
[Mkana Temmepatyp Llenbcus 23
bubnuoTeka
4 i MKT.
JIealTbHBINA ra3 B 05.12.20 [HOK
OcHoBHoe ypaBHeHue MKT 23 https://m.edsoo.r
u/ffOc4fde
AOcomoTHas TemrepaTypa Kak
. . bubnmmoreka
Mepa cpe/lHeld KHHETHYECKOM
[HOK
SHEPTUU JIBUIKEHUSI MOJIEKYII. 12.12.20
N M i 23 https://m.edsoo.r
paBHfHI/Ie eHJIeNIeeBa U/Ff0c511e
Knaneiipona
I
3akoH JlanbToHa. ["a3oBbIe 12.12.20
3aKOHBI 23

JlaGopaTtopHnast pabota



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

«HMccnenoBanue 3aBUCHMOCTH
MEXK]ly TapaMeTpaMH COCTOSTHUS
Pa3peKEHHOrO ra3a»

19.12.20
23

bubnuoTeka
N3ormporiecchl B uacaIbHOM Ta3e
U UX T LOK
paduueckoe 19.12.20 https://m.edsoo.r
IPEICTABICHUC 23 u/ f?O;:SY(.)e '
BryTpeHHss sHEprus
TEPMOJIMHAMUYECKON CUCTEMBI bubnmnoreka
U CIIOCOOBI €€ N3MEHEHUSI. 26.12.20 [TOK
KonuuecTBo TemIoTsl U pabora. 23' ' https://m.edso0.r
BuyTpennsis aneprus u/ff0c5952
OJIHOATOMHOTO HJICaTHhHOTO Ta3a
bubnuoTeka
Buasl Tenonepenaun 26.12.20 L{topfllm edso0.r
23 u/ff0c5c36
YnenbHas TEMIOEMKOCTh bubnuoteka
BemectBa. KommuecTBo TEMIOTHI 09.01.20 [HOK
TIpU TeIuIornepeaye. ’ 4' ' https://m.edsoo.r
AnuabaTHbIN mpomece u/ff0c5¢36
. bubmmoreka
[TepBrIiif 3aKOH TEPMOIMHAMHUKHI OK
U €ro IPUMEHEHHE K 09.01.20 L{t <://m.edsoo.r
U30MpoIeccam 24 u/ flf)OICSe f.c '
bubnuoteka
HeoGpatumocTs nporeccoB B
. LHOK
npupoje. Bropoii 3akon 16.01.20 httos://m.edsoo.r
TEPMOIUHAMHUKHI 24 u/ f?Oc 6 23' 0 '
bubnuoteka
punnun nevicteus u KITJ 16.01.20 [HOK
TEIIOBOM MALIMHBI ) 4' ' https://m.edsoo.r
u/ff0c600a

[uxn Kapno u ero KIIJ]



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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23.01.20
24

DKoJoru4eckue npooIeMbl

TEII0HEPTETHKU 23.01.20
p 24
O06o0maromuii ypok BI/(I)GIJ(IHOTeKa
«MonexynsipHas pU3MKa. 30.01.20 1
0 24 https://m.edsoo.r
CHOBBI TEPMOIMHAMHUKH U/F0C6938
bubanoreka
KoHTposbHas pabora 1o Teme OK
«MonekynspHas pusuka. 30.01.20 1
0 24 https://m.edsoo.r
CHOBBI TEPMOIMHAMHKH U/F0CBa50
bubanoreka
[Tapoo6pa3zoBanue u OK
KoHJieHcanus. Mcmapenue u 06.02.20 1
24 https://m.edsoo.r
KHITeHIe u/ffOCc63b6
bubnunoreka
AOcomroTHas 1 OTHOCHTEIbHAS oK
BIIQYKHOCTh BO3/yXa. 06.02.20 1
H o o4 https://m.edsoo.r
ACBIIICHHBIN TIap u/FOc64ds
TBépmoe Teno.
Kpucrannnaeckue u amopdHsbie bubnuoteka
LA i
TEIa. AHU30TPONUSI CBOUCTB 13.02.20 ]_[OK
KpucTamuios. XKunkue https://m.edsoo.r
24
Kkpuctayibl. CoBpeMeHHbIE u/ff0c65f0
MaTepHaIbI
Bbubnuoreka
[InaBneHue u KpUCTATUTM3AITHSL. OK
VY nenpHas TEILIOTA IIJIaBICHU. 13.02.20 1
Cv6 24 https://m.edsoo.r
Yo HMAtHA u/ff0c6708
Bubnuoreka
VYpaBHEHUE TEMIOBOro HanaHca 20.02.20 1IOK
24 https://m.edsoo.r



https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c6820

u/ff0c6820

bubnuoreka
DneKkTpu3zanus Ted. OK
DnekTpuueckuii 3apsa. [[sa 20.02.20 1
. . 24 https://m.edso0.r
BH/JIA AJIEKTPUYECKUX 3aPs/I0B U/FFOCBhee
[IpoBOIHUKH, TUDTIEKTPUKH U bubnmnoreka
.3
MOJIYIIPOBOJHHUKU. 3aKOH 27.02.20 HOK
COXPAHEHHUs DJIEKTPUYECKOTO https://m.edsoo.r
24
3apsizia u/ffOc6bcc
. bubnuoreka
BzaumopeiicTBue 3aps1oB. OK
3akon Kynona. Toueunsrii 27.02.20 1
. 24 https://m.edsoo.r
3JIEKTPUYECKUU 3aps]l u/FfOc6eed
Hanpsox€nnocts
bubnmnoreka
3JIEKTPUYECKOTO TOJIA. OK
[TpuHIMI CyTIepIO3UINH 05.03.20 1
JEKTPUUYCCKUX oJIeH. JInHuH 24 htips. (1. eds00.
ICKTPITICCIIX TOJCH, u/ffOc6df2
HaIpPsHKEHHOCTH
PaGora cun bubnuoteka
SICKTPOCTATHICCKOIO MOJIA. 05.03.20 [HOK
ITorenuuan. PazHocts 24 https://m.edsoo.r
MOTEHIMAIOB u/ffOc6f00
IIpOBOIHMKY U AUDIIEKTPUKU B bubnuoreka
JIEKTPOCTATUYECKOM IIOJIE. 12.03.20 [HOK
Jusnexrpudeckas 24 https://m.edso0.r
MIPOHULIAEMOCTD u/ff0c7018
bubnuoteka
OnexrpoéMkocTs. Konnencatop 12.03.20 HOK
24 https://m.edsoo.r
u/ff0c7126
n buGnuoreka
DNEKTPOEMKOCTD IJIOCKOTO OK
KOHJIEHCAaTopa. JHEPTus 19.03.20 1
https://m.edso0.r
3apsHKEHHOT0 KOHJIGHCAaTopa 24

u/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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JlaGopaTtopHnas pabota
"N3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaropa"

[IpuHMn gericTBUs U
IPUMEHEHHE KOHJICHCATOPOB,
KOIMPOBAJILHOI'O alapara,
CTPYHHOIO IIPUHTEPA.
DJeKTpocTaTHUECKas 3aIluTa.
3azemyIeHHE SIEKTPONPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS
€ro CyIIECTBOBAHHSI.
ITocrosauki TokK. Cuina Toka.
Hanpsokenne. ConpoTuBieHue.
3akon OMa aJis yyacTKa Lenu

[TocnenoBarenbHOE,
napasuieIbHOe, CMEIIaHHOe
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3yueHne cMemaHHoro
COCIMHEHUS PE3UCTOPOBY

19.03.20
24

02.04.20
24

02.04.20
24

09.04.20
24

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c74f0

Pabora 1 MoImHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akoH OMa aJi OTHOM
(3aMKHYTO) 3JIEKTPHUYECKOM
nenu. KopoTkoe 3aMbIKaHueE.
JlaGopaTtopHnast pabota
«3mepenne D/1C nucrtoununka
TOKa U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

09.04.20
24

16.04.20
24

bubanoreka
[HOK
https://m.edsoo.r
u/ff0c7838

bubaunoreka
[HOK
https://m.edsoo.r
u/ff0c7ae0

DJIEKTPOHHAsI MPOBOJIUMOCTh
TBEPJBIX METAJIOB.

16.04.20



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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3aBHCUMOCTh CONPOTHBIICHHS
METAIIJIOB OT TEMIIEPATYPHIL.
CBepXInpoBOAUMOCTh

DJIEKTPUUYECKUH TOK B BAKyyMe.

24

. 23.04.20
CBolicTBa 3JIEKTPOHHBIX ITYYKOB 24
[ToxynpoBoaHUKH, UX
bubnuoreka
coOCTBEHHAs U MpUMeECHast OK
npoBoauMocThk. CBoiicTBa p—N- 23.04.20 1
24 https://m.edsoo.r
Hepexoas. u/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUUECKHUI TOK B
bubmmoreka
pacTBopax U pacrjiaBax
[HOK
3JICKTPOJIUTOB. 07.05.20
5 24 https://m.edsoo.r
JEKTPOIUTUYECKAS U/F0c82ba
JTUCCOLUAIUS. DICKTPOIH3
DNEeKTPUYECKUH TOK B ra3ax. bubnuoreka
CamocTosTenbHbII 1:1 07.05.20 IIOK
HECaMOCTOSTEIIbHBIN pa3psl. 24 https://m.edso0.r
Moanus. I1na3zma u/ffOcB84ae
DneKTpuuecKue mpuodopsl U bubnuoreka
YCTPOMCTBA U UX NPAKTUYECKOE 14.05.20 I[TOK
npumenenue. [IpaBuia TeXHUKN 5 4' ' https://m.edsoo.r
0€30I1aCHOCTH u/ff0c86fc
bubnuoreka
O6o0maromuii ypok 14.0520 HOK
«NEKTPOIUHAMUKA)» 24 https://m.edso0o.r
u/ff0c88be
KonTponbhas pabota no teme bubnuoreka
«9nexkrpocraruka. [locTosHHBIN 91.05.20 LIOK
SIEKTPUYECKUH TOK. TOKH B ” 4' ' https://m.edso0.r
PA3IUYHBIX CPEAAX» u/ffOc8a8a
O06o0maromuii ypok 1mo TeMam bubanorexa



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

8 10 xmacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

21.05.20
24

HOK
https://m.edsoo.r
u/ff0c8c56



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

11 KIIACC

A KoanuecTBo yacos
DJIeKTPOHHbIE
Jara P
n KonTpoan nudpoBbie
Tema YpoKa Bce HpaKanec H3Yy4YeH
/ HbIe o0pa3oBaTesibH
ro KHe padorpl | A
I padoThI ble pecypchl
[TocTOsITHHBIE MAarHUTHI U UX
N bubnnoreka
B3auMojieiicTBue. MaruurHoe
. [HOK
nosie. Bektop MarHuTHoOR 1
UH uu. JINHUY MarHUTHOM hitps://m.edsoo.ru
AYKIUTH. /§0c9778
WHIYKIIUU
MarnuTHoO€e 1oJje IPOBOJHUKA BubnuoTeka
¢ TokoM. OnbIT Dpcrena. 1 [HOK
B3anmopeiicTBre NpoOBOTHUKOB https://m.edsoo.ru
C TOKOM [ffOc98fe
bubnnoreka
JlaGopaTtopHnast pabota O6K oTe
«/3y4eHre MarHuTHOTO TMOJISt 1 1 1
CATVIIIKHL © TOKOMY https://m.edsoo.ru
yi [f0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia BubnmoTeka
Awmmnepa. JlabopaTtopnas pabora 1 1 IIOK
«HccnenoBanue nencTBUS https://m.edso0.ru
IIOCTOSSHHOT'O MarHuTa Ha [ff0c9ac0
pPaMKy ¢ TOKOM)»
JlelicTBME MAarHUTHOTO TOJIS HA bubnuoteka
JABHOKYLIYIOCS 3apsDKEHHYIO 1 HOK
yactuny. Cuina JlopeHua. https://m.edsoo.ru
Pa6oTa cuiel Jlopenna [ff0c9df4
DJNIeKTpOMarHuTHasE MHYKIHUS. 1

IToTok BEKTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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uaaykiuu. 2J1C nHayKimu.
3aKOH AJIEKTPOMAarHUTHOU
unaykuun Papanest

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHunykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMarHuTHOE
oJjie

TexHuueckue ycTpoicTBa U ux
MIPUMEHEHHUE: TOCTOSHHBIE
MAarHMThbl, 3JIEKTPOMATrHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTEINHU JI€MEHTAPHBIX
YaCTUIl, MHAYKIITMOHHAS TIEYb

O6o0maromuii ypok
«Mar»auTHoe I10J1€E.
DNIEKTPOMarHuTHasE UHIYKIUS»

KonTponbhas pabota no teme
«MarsauTtHoe 1ose.
DJEeKTPOMAarHUTHAS MHIYKLIUS»

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoseOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bubnuoreka
LHOK
https://m.edsoo.ru
[ff0cal50

bubanoreka
HOK
https://m.edsoo.ru
[ff0ca600

bubanoreka
LHOK
https://m.edsoo0.ru
[ff0cab82

bubanoreka
[HOK
https://m.edso0.ru
[ff0cad58

bubnuoreka
LHOK
https://m.edsoo0.ru
[ffOcaf06

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0cab82
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Mepro/1a MaJIbIX KoJieOaHUi
Ipy33 Ha HUTHU OT OJIMHBI HUTHU
U MaccChl Tpy3a»

KonebarenbHpIii KOHTYP.
CBo0OogHbIE

3JICKTPOMArHUTHBIC KOJICOaHUS bubnmnoreka
B HJI€AILHOM KOJIE0ATEIILHOM LHOK
KOHTYpE. AHaJIOIUs MEXY https://m.edsoo.ru
MEXaHUYECKUMU U [ff0ch820
AJIEKTPOMATHUTHBIMA
KOJIEOAHHUSIMU
®opmyna Tomcona. 3akoH bubnuoreka
COXpPAaHCHHS DHCPIUH B LHOK
HJicaIbHOM KOJIeOaTCIILHOM https://m.edso00.ru
KOHTYypE [ffOch9c4
[IpencraBienue o 3aTyXaroMMX
bubanoreka
KosieOaHusX. BeIHYKICHHBIC OK
MeXaHHYECKHE KoJieOaHus. 1
Pesonaric. B . . https://m.edso0.ru
HaHC. BeIHYXI€HHBI
YKA [ffOchb86
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI
IlepeMeHHBIN TOK.
CunycougaibHbIN
. bubanoreka
MePEeMEHHBIN TOK. MOIITHOCTh OK
MePEMEHHOTO TOKa. 1
A 06 I TeHCTBVIOLICE https://m.edsoo.ru
MILTATYHOE U JEHCTB
A AICHCTBYTOM /ffOcbd34
3HAYCHHE CHIIBI TOKA U
HaATPSDKEHUS
Tpancdopmarop.
[TpousBoacTBO, Nepenaya u
noTpedIeHue IEKTPUUECKOM
SHEPTUU
Y CTpolcTBO M TPAaKTHYECKOE bubnuoteka
MIPUMEHEHHUE IIEKTPUUYECKOTO [HOK



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

3BOHKA, TeHepaTopa

https://m.edsoo.ru

IIEPEMEHHOTO TOKA, JTHHUIM [ff0cc324
aJIeKTpoIepeaayd
DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynprypa
HCIIOJIb30BaAHUS
AJIEKTPOIHEPTUH B
MMOBCEIHEBHOW KU3HU
MexaHnyeckue BOJIHBI,
YCIJIOBHSI pacIpOCTPAHEHHUS. bubnmoreka
[Tepuoa. Cxopoctb LIOK
pacnpoCcTpaHEeHUs U JJIMHA https://m.edso00.ru
BOJIHBL. [Tonepeunsie u [ff0cca54
MIPOJIOJIBHBIE BOJTHBI
3Byk. CKOpOCTb 3ByKa. bubmorexa
I'pomkocTh 3ByKa. Beicora LOK
Tora. Tembp 3ByKa https://m.edsoo.ru
[ff0cccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX bubsmorexa
CBOMCTBA U cKopocTh. [1kana HOK
AJIEKTPOMATrHUTHBIX BOJIH https:/fm.eds00.mu
[ff0ccfe0
[IpuHUUMnIBI paTuoOCBS3U U
TeneBueHus. Pa3Butue
cpenacTB cBs3u. Paanonokanus
bubnuoteka
Kontponbnas pabota HOK
«Konebanust v BOIHBI» https://m.edso00.ru
[ff0cc6f8
[IpamonuneitHoe Bubimoreka
pacnopocTpaHeHHE CBETa B [HOK
OIHOpOAHOM cpene. ToueuHbIin https://m.edsoo.ru
HMCTOYHUK cBeTa. JIyd cBera [ff0cd350
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https://m.edsoo.ru/ff0ccfe0
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OTtpakeHue cBeTa. 3aKOHBI bubnmoreka
orpaxxenus csera. [locrpoenue LHOK
N300pakeHMii B TUIOCKOM https://m.edsoo.ru
3epKaje [ffOcd4eQ
[Ipenomnenue ceera. [lonnoe bubnuoreka
BHYTpPEHHEE OTPaKECHUE. HOK
[IpenenbHbIN yroma moaHoro https://m.edsoo.ru
BHYTPEHHETO OTPa)KEHUS [ffOcd7f6
JlaGopaTtopHnast pabota bubmorexa
«M3MepeHne nokasaress LOK
https://m.edso0.ru
IPEIOMJICHUS CTEKIa» /ff0cd67a
JIunsel. [loctpoenue bubnmoreka
M300pakKeHUI B JIMH3E. HOK
®opmyna TOHKOU JIMH3BI. https://m.edsoo.ru
YBenndueHue JTUH3BI [ff0cddle
JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
n300pa’keHH B JIMH3AX»
Hucniepcust cBera. Crio>KHBIM
cocTtaB 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmronenue nucnepcuun
CBETa»
bubnuoreka
WnTepdepennus ceera. 1IOK
Audpaicuns ceeta. ) https://m.edso0.ru
JudpaxknuonHas pemeéTka /ff0ced22
bubnuoreka
ITonepe4HOCTH CBETOBBIX BOJIH. LHOK
[Tonspusanus ceera https://m.edsoo.ru
/ffOcf02e

Onruueckue mpuodopsl U
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https://m.edsoo.ru/ff0cd67a
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YCTPOMCTBA U YCIIOBHS UX
0€3011aCHOT0 MPUMEHEHUS

['paHUIIBI TPUMEHUMOCTH bubnuoTeka
KJIaCCHYECKON MEXaHHUKH. HOK
[ToctynaTel cnenuanbHOM https://m.edso00.ru
TEOPUH OTHOCUTEIBHOCTH [ff0cf862
OTHOCHUTEBHOCTD bubnuoreka
OJHOBPEMEHHOCTH. I_[OK
3amMe/IJIeHUe BpEMEHU U https://m.edsoo.ru
COKpallleHHe JTIMHbI [ffOcfad2
DHeprus U UMIYJbC bubnuoreka
PEAATUBUCTCKOM YaCTULIBI. LHOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edso00.ru
HUMITYJIbCOM. DHEPrUs MOKOs [ffOcfc68
KonTponbhas pabota «OnTuka. bubmorexa
HOK

OCHOBBI CIICLMAJIbHOM TCOpUHU

https://m.edsoo.ru

OTHOCHUTEIIBHOCTH» IFF0CF6f0
bubnuoreka
®otonsl. Popmyiia [1nanka. LHOK
OHeprust 1 UMITYJIbC GOTOHA https://m.edsoo.ru
[ffOcfel6
bubnunoreka
OTkpsITHE U HCCIEN0BAaHUE
I[TOK

dororddexra. OnbiTe A. T
CroneroBa

3akoHbI poTodddexTa.
YpaBHeHune DUHIITENHA A1
dotordpdekra. «KpacHas
rpaauiay Gorodddexra

Jasnenne ceera. Onbitol I1. H.
JleOeneBa. XuMu4eckoe
JCUCTBUE CBETA

https://m.edsoo.ru
[ffOcffc4

bubnuoreka
[HOK
https://m.edso0.ru
[ff0d015e

Bubnuoreka
[HOK
https://m.edsoo0.ru
[ff0d04a6
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TexHuueckne ycTpoucTBa u
NPaKTUYECKOE PUMCHEHHE:
¢doTorsieMeHT, POTONATUHK,
CoJTHEYHast OaTapesi, CBETO IO/

bubnuoTeka
Pemenue 3agau no reme
. HOK
«2neMeHThl KBAaHTOBOM
OLTHKID https://m.edsoo.ru
/ff0d0302
Mopens atoma ToMmcoHa. Bubnuoreka
Omnsitel Pezepdopaa no [HOK
PaCCEsTHUIO (-YaCTHII. https://m.edso00.ru
[InanerapHas Mojiesb aToMa [ff0d091a
bubnuoreka
I[HOK
IToctynatel bopa
4 P https://m.edsoo.ru
[ff0dOafa
W3nyyenue u nornouexHne bubnuoreka
(OTOHOB MpH Mepexojie aToMa [HOK
C OZHOTO YPOBHS JHEPrUU HA https://m.edsoo.ru
Apyroit. Bujsl criekTpoB [ff0dOafa
BoutHOBBIE CBOMCTBA YACTHII.
. bubnuoreka
Boane! ne bpoitns. 10K
KopnyckynsapHo-BOJIHOBOM
:ﬂny " ndp A0S I https://m.edsoo.ru
AYAITHEM. L TOHTARHOT /ff0d0ca8
BBIHYKJICHHOE U3ITy4YE€HUE
OTKpbITHE PATMOAKTUBHOCTH. bubnuoreka
OmneiTer Pesepdopaa mo HOK
OIIPEIIETICHUIO COCTaBa https://m.edsoo.ru
[ff0d0fd2

pPaaArnOaKTUBHOI'O U3JTYUCHUS

CaoiicTBa anbda-, 6era-,
raMma-u3JrydeHus. Biausaue
paI[I/IOEIKTI/IBHOCTI/I Ha JKUBBIC
Opra’Hu3Mbl



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

OTKpBITHE TPOTOHA U

HeiTpona. M3otomnsl. Anbga- Eﬂgg/lmem
acrnaj. JJIeKTPOHHBIN U
Ir)Ioe.I/IT OHHBIN I6)eTa acra, https.//m.eds00.1u
P pagraz. /f0d1162
l'amMmma-u3nyuenue
DHeprus CBA3U HYKJIOHOB B
bubnuoreka
anpe. SlnepHsie peakuuu.
Snepusiii peakrop. [Ipobiemsr HOK
MEPCIICKTHBBI, IKOJIOTUICCKUE ’ https. //m.eds00.14
p K /§f0d1356
ACTICKTHI SJICPHON SHEPTCTUKH
DneMeHTapHbIC YaCTUIIBI.
OtkpeiTHE IO3UTpOHA. MeTo b1
HaOJIIOJICHUS U PETUCTPAIIUU bubnuoreka
SJIEMCHTApPHBIX YaCTHII. I_[OK
Kpyrusii cron https://m.edsoo.ru
«DyHIaMeHTaIbHbIE [ff0d0e38

B3auMoiericTBus. EquHCcTBO
bu3NYECKOIl KAPTUHBI MUPAY

Bup 3B8é3nH0r0 Heba.
Co3zBe3nusi, spKue 3BE3IbI,
IUIAHETHI, UX BUIUMOE
nBmkenue. ConHeuHast
cHCcTEMA

Comune. Congeynas
aKTUBHOCTE. VIcTOUHUK
sHeprun CoJiHLA U 3BE3]

3BE31IBI, NX OCHOBHEIE
XapaKTEePUCTUKH. 3BE3IBI
[JIaBHOM TOCTIE10BATEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS
0 MIPOUCXOKIACHUU M IBOJIOIIUH
ConHua u 3B€31



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Maineunsiii [lyte — Hama
T'amakTuka. Ilomoxenue u
nemkenne CoHia B
T'amakTuke. I'anakTukm.
Yépuble ObIPHI B sApax
raJlakTHK

Bcenennas. Pa30Oeranue
ranakTuk. Teopus bonbiioro
B3pbIBA. PenmukTOBOE
n3inyyeHue. MertarajiakTuka

Hepemennsie mpoOiembl
aCTPOHOMHUU

KonTponbnas pabota

«IIeMEeHThI aCTPOHOMHH U
acTpou3uKm»

Ob6o06maromuii ypok. Poib
(U3HUKH U aCTPOHOMUH B
9KOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIIMAIbHOM
U 3TUYECKOM chepax
JIEATEILHOCTH YEJIOBEKa

Ob6o6maromuit ypok. Pois n
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHON HAyYHOUI
KapTHUHE MHUpa

O6o06maromuii ypok. Posb
¢du3nueckoil Teopun B
dbopmupoBaHUU
npeCcTaBiIeHu 0 GPU3NIECKOM
KapTHUHE MHUpa

O6o06matomuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
o011eM psiTy COBPEMEHHBIX




€CTECTBEHHO-HAYUYHBIX
MPEACTABICHUIN O IPUPOIE

Pe3epBHbIil ypok. MarHuTHOE

6

g = mone DneKTpOMarHuTHas 1
WHAYKIHS

6 PesepsHblii ypok. OnTuka.

7 OcHOBBI cIELIMANIBHOM Teopun 1
OTHOCUTEJIBHOCTH

. bubnuoreka

Pesepnblit ypok. KBantosas

6 LIOK
buznka. DneMeHTHI 1

8 o https://m.edso0.ru
ACTPOHOMHUHU U aCTPOPUUKH 101784

OBUIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

https://workprogram.edsoo.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://workprogram.edsoo.ru/
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