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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAaHEro oOmiero odpazoBaHHs pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOoBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MpOrpaMMBbl,
npeactraBieHHbix B ®I'OC COO, a Taxke ¢ yuérom (QemepanbHOil paboyeil mporpaMMbl BOCIIUTAHHS M
KOHIIENIUKN TIperoaaBanust ydeOHoro mpenMera «®Duszmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Ddenepanuu, peaqu3yroMX OCHOBHbIE 00pa30BaTEeIbHbBIE POTPAMMBI.

Coneprxanuie mporpaMMsl 1o (pu3uke HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyyarommxcsi 10—11 kmaccoB mpu oOyueHuu ux (usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
HeATeNbHOCTHOTO Toaxona. Ilporpamma mno ¢usuke coorBercTByeT TpedboBanmsim PIrOC COO «
IUTAHUPYEMBIM JTMYHOCTHBIM, IPEIMETHBIM U METalpPEIMETHBIM pe3yjbTaTaM OOy4YeHHS, a TaKKE yYUTHIBACT
HEOOXOJUMOCTh peau3alliil  MEXIPEIMETHBIX CBA3€d (HU3UKM C €CTECTBEHHO-HAYYHBIMH Y4E€OHBIMH
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE WENM HU3ydeHUs (GU3MKH Ha YpOBHE CPEIHEro OOIIEero
o0pa3oBaHMs, IJIAHUPYEMBIE pE3yJIbTaThl OCBOCHHS Kypca (DU3HKH: JMYHOCTHBIE, METaNpEeIMETHBIC,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

® [IIAaHUpPYyEeMbIE Pe3yJbTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCJE MPEAMETHbIE

PE3yNbTaThI 110 roj1aM 00yUeHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0yueHusl.

®du3nka Kak Hayka 0 HauOoJyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYMAsl B KaUeCTBE Y4EOHOro mpeaMera B
IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUU 00 okpyxatoniem Mupe. LIkoapHBINH Kypc QU3UKH —
CHCTEMOO0OPa3yIOIHi I €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB, TOCKOIBKY (PU3NIECKHE 3aKOHBI JIS)KAT
B OCHOBE IPOIIECCOB U SIBJICHH, U3y4aeMbIX XUMUEH, Ouonoruei, ¢puznyeckoil reorpadpueii 1 acTpOHOMHUEH.
Hcnonp30BaHWe W aKTUBHOE IpPUMEHEHUE (PU3NYECKUX 3HAHMM ONpeNesseT XapakTep M pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJIOTUNW B cdepe SHEPreTUKU, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IMOIYYCHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMH CBOWCTBAMH M Jpyrux. M3ydeHune ¢GU3MKM BHOCHT OCHOBHOW BKJAJ B
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHONW KapTHHBI MHUpa OOydaromuxcs, B (GOpMHUpOBaHHE YMEHHH MPUMEHSTH
Hay4YHBI METOJI IO3HAHUS IIPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHoBy kypca ¢u3uKu [Uisi ypOBHsSI CpeaHEro o0iero oopa3oBaHUs MOJIOKEH Pl UACH, KOTOphIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMUECKU 3aBEPUIEHHBIM, OH COJIEPIKHUT
MaTepuai U3 BCeX pa3zesioB (U3MKH, BKIIIOUAET KaK BOIPOCH! KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca GU3NKU 00bETUHEH BOKPYT (U3NYECKUX
Teopuil. Beaymum B Kypce sBIsieTcsl (OPMUPOBAaHUE NPEICTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTepuu,
BELIECTBE U MOJIE.

Hoesa ecymanumapuzayuu. E€ peanuszanus mpenrnosiaraeT MCIOIb30BaHUE T'YMaHUTAPHOTO MOTEHLMANa
¢u3nyeckoil Hayku, OCMBICICHHE CBS3M pa3BUTUS (QU3MKK C pa3BUTHEM oOOIIecTBa, a TaKke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonou nanpaenennocmu. Kypc ¢GuU3uMku mpeamnosnaraeT 3HaKOMCTBO C IIMPOKUM KpPyrom
TEXHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHNN N3yUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEIACTBOM BBEJCHHS 3JEMEHTOB COJIEp)KaHUS, MOCBALIEHHBIX
9KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHUEM TEXHHMKHU U TEXHOJIOTHM, a TaKxke
00CyXJIeHUs TPOOJIEM PALTMOHAIBHOTO MTPUPOIOIIOIB30BaHUS U 3KOJIOIHYECKOi 0€30acHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (UM3MKHM Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHUS SBISIOTCS
¢usnueckue Teopuu ((GopMHpPOBAHHE MPEIACTABICHUNA O CTPYKTYype MOCTPOCHUS (PU3MUYECKOW TEOpHH, POJIU
(GyHIlaMEHTAJIbHBIX 3aKOHOB M TMPHUHIMIIOB B COBPEMEHHBIX NPEJICTaBICHUAX O NpHUpOJEe, TIpaHUIAX
MPUMEHUMOCTH TEOPHIA, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucreMHO-eATeNIbHOCTHBIN MOAX0 B Kypce (PU3UKU peaau3yeTcs Mpex/e BCEro 3a CUéT opraHu3aluu
HKCHEPUMEHTAIBHOM JIesTeNbHOCTH o0ydatronmxcs. [ 6a30Boro ypoBHs Kypca (GU3UKU — 3TO UCHOIb30BAHNE
cUCTeMbI (POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIaDOpaTOPHBIX pabOT, KOTOPhIE B MPOrpamMMe 10
¢u3nke 0ObeAMHEHB! B OOIIMI CIUCOK YYEHUYECKUX MPAKTUYECKUX padoT. BolieneHne B yKa3aHHOM NEepeyHe
1abopaTopHbIX  pabOT, MPOBOAMMBIX [UISI KOHTPOJS W  OLEHKH, OCYLIECTBISIETCS Y4YaCTHHUKAMH
00pa3oBaTeNBHOIO MpoIecca UCXOs U3 OCOOCHHOCTEH MIIaHUPOBAHUS M OCHAIlleHUs kabuHeTa (usuku. [Ipu
3TOM oOecneuyuBaeTcs OBJIAJEHHE OOYYaloIIMMUCA YMEHUSIMHU MPOBOAMTH KOCBEHHBIE H3MEpEeHus,
UCCIIEIOBAaHMsI 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIIOKEHHBIX
TUIIOTES.



bonpmioe BHUMaHKE yoeaseTcsl pelIeHUI0 pacU€THBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom 11 pac4€THBIX
3aJja4 IPUOPUTETOM SIBIISIOTCS 3a/ladM C SBHO 33JaHHON (PM3MYECKOM MOJIENbIO, MO3BOJSIOIINE IMPUMEHSThH
W3Y4YECHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK U MHTETpUpYs 3HAHUS U3 Pa3HbIX
pasgenoB. Jlns KadyecTBEHHBIX 3ajJady IPHOPUTETOM SBIAIOTCA 3aJaHUsd Ha OOBSICHEHHE IPOTEKAHUS
($U3NYECKUX SIBICHUH W TPOLIECCOB B OKPYXKAIOLIEH XU3HU, TpeOyromre BbiOOpa (U3UYECKON MOAenH JJis
CUTYyallUU IPAaKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu @I'OC COO k MaTepHaTbHO-TEXHUYECKOMY 00ECIIEYeHUI0 y4eOHOTOo
nporecca 0a3oBblil ypoBeHb Kypca (PU3MKH HAa YPOBHE CPEAHEro oOLiero oOpa3oBaHMsl JOJKEH M3Yy4aThCs B
YCIOBHUSX TMPEAMETHOr0 KaOuHeTa (GHU3UKM HIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOMHETA IPEIMETOB
€CTECTBEHHO-HAyYHOTO IUKIa. B kabuHere Pu3nku AOKHO OBITH HEOOXOAMMOE J1TA00paTOPHOE 000PYI0BAHKE
IUI  BBINIOJHEHHUS YKa3aHHBIX B MporpaMMme Mo (u3MKe YYCHHYECKHX MPAKTUYECKHX paboT u
JI€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JleMOoHCTpalMOHHOE 00OpyJoBaHUE (HOPMUPYETCS B COOTBETCTBUM C TNPUHIMIIOM MHHUMAIbHOU
JOCTaTOYHOCTH M o0ecleyrBaeT IOCTAaHOBKY IIE€PEUYMCICHHBIX B IporpamMme M0 (U3UKE KIHYEBbIX
JIEMOHCTpALMK JJIs1 MCCIIEOBAHUS M3YYaeMBIX SIBICHUI M MPOILECCOB, SMIMPHUYECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIabopatopHoe o00opynoBaHME I YYCHMUYECKHMX MPAKTUYECKHX pPaboT ¢opMHpyeTcss B BHUJIE
TEMaTUYeCKMX KOMIUIEKTOB M oOecreyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JBYX OOydYarolIMXcs.
TemaTnueckue KOMIUIEKTHI JaOOpaTOPHOrO OOOPYJOBAaHUS JOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BUJIE
U POBBIX Ta00PATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHE MHTEpECA M CTPEMIJICHHUSI O0YYAIOIIMXCS K HAYYHOMY M3YYECHHUIO TPUPOMBI, Pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Da3BUTHE MPEJICTABIECHUH O HAayyHOM MeETOJle IMO3HAaHHUA U (OPMHUPOBAHUE HCCIIEIOBATEIBCKOIO
OTHOILIECHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJabTaTa M3Y4YEHUS OCHOB CTPOCHUS MATEPHH U
(byHIaMEHTaJIbHBIX 3aKOHOB (DM3UKHY;

e (opmMupoBaHHE YMEHHUU OOBSICHSITH SIBICHHS C HCIIOJBb30BaHHMEM (PU3MUECKUX 3HAHUN W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUIN 0 POy (PU3MKH AT Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHUM.

JocTrkeHne 3THX LieJell oOecreunBaeTcsl pelieHneM CIeAyIoNX 3ajad B Mpoliecce U3ydeHHUsl Kypca

(GU3KMKN HAa YPOBHE CpEAHEro 00IIero oopa3oBaHus:

e [puOOpETeHHE CHUCTEMbl 3HAHUN 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXAaHUKY, MOJEKYJSAPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY M 3JEMEHTHI
acTpo(hu3HKH;

e (opmupoBaHUE YMEHUN MPUMEHATH TEOPETUUECKHUE 3HAHUS Ul OOBSICHEHUS] (U3NUYECKUX SBJICHUH B
MPUPOJIE U AJI IPUHATHS NIPAKTUUECKUX PELICHUH B OBCEAHEBHON KU3HU;

® OCBOCHME CIIOCOOOB pELICHMs Pa3IMuYHBIX 337ad C SBHO 3aJaHHON (u3nuyeckol MoOJeNblo, 3ajad,
M0JIpa3yMEBAOIIUX CAMOCTOATENIbHOE CO3/1aHue (PU3HMUECKON MOJIENH, aJIEeKBATHOMN YCIIOBHSIM 33]auu;

® [IOHMMaHHE PU3NYECKHX OCHOB U MPHUHIIUIIOB AEHCTBUS TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX
MIPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOILYIO CPELY;

® OBJQJICHUE METOAAMU  CAMOCTOATENIBHOTO  IUIAHUPOBaHMS M TNPOBEACHHUS  (PU3HMUECKUX
SKCIIEPUMEHTOB, aHalM3a M HHTepHnpeTanuu WHGOPMAaLMU, ONpPEeNeHUs JOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3JaHMe YCJIOBUM JJIs Pa3BUTHUSL YMEHUN IPOEKTHO-UCCIIEI0BATENbCKON, TBOPYECKON JEATEIILHOCTH.

Ha u3yuenue ¢usuku (6a30BbIii YPOBEHb) Ha YPOBHE CpeqHEero obmiero obpa3zoBaHusi orBoautcs 136
gacoB: B 10 knmacce — 68 1acoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

Ilpakmuueckasa uacmo npozpammel peanuzyemcsa ¢ Uchoab3oeanuem ooopyoosanus yenmpa “Touka
pocma’.

[Ipennaraemslii B mporpamMme o ¢u3MKe NepedeHb J1a0OpaTOPHBIX U MPAKTHUYECKUX pabOT SBISETCS
PEKOMEHI0BAaHHBIM, YYHTENb JejaeT BbIOOp MpoBelAeHUsS JTabOpaTOPHBIX pabOT M OMBITOB C YYETOM
MHUBUAYAJIBHBIX 0COOEHHOCTEN 00yJaroINXCs.



COJAEPKAHUE OBYYEHUA
10 KITIACC
Pa3nea 1. ®dusuka U MeTOAbI HAYYHOI'O MO3HAHUS
®usuka — HayKa o npupoje. Hayunble MeTOIbI MO3HAHUS OKpYsKarolero Mupa. Poiib s3kcriepumMeHTa u
TEOPHH B MpOIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (DPUBHKE.
MonenupoBanue (usnueckux siBIeHUH u mpoueccoB. Hayunble runore3sl. Dusnueckue 3aKOHBI U
Teopuu. ['paHuIlbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Pons m mectro ¢usuku B (GOpMHPOBAHUM COBPEMEHHOW HAYyYHOW KAapTHHBI MHpPA, B MPAKTHYCCKOM
JeITEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AmnanoroBblie 1 IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexannyeckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHMYEeCKOro JBrkeHusa. Cucrema otcuéra.
Tpaexropus.

[Tepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepuaibHON
TOYKH, UX MPOEKIIUHA Ha OCU CUCTEMBI KoOpAUHAT. CJI0XKEHUE TEPEMEIICHHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEepHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEHHOE NBUXKEHHE. ['paduku 3aBUCHMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUS, IyTH U NIEPEMELLICHUS MATEPUAIIbHON TOYKU OT BPEMEHH.

CBoOoaHoe majieHre. Y CKOpeHHe CBOOOHOTO TaICHHMS.

KpuBonuneiiHoe nBmxeHue. JIBHKEHHE MATEpPHAIBHOM TOYKH IO OKPYKHOCTH C IOCTOSSHHOW IO
MOJYJIO CKOPOCTBIO. YTJIOBasg CKOpPOCTb, JHHEWHas CKoOpocThb. llepuox u uactora oOpamieHwus.
L{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHnueckue ycTpoucTBa M MPAKTUUECKOE NMPUMEHEHUE: CIUOMETP, ABUKEHUE CHAPAJNIOB, LIEMHBIE U
pPEMEHHBIC IIEpeaadH.

Jlemoncmpayuu

Mogenp cucTemMbl OTCUETA, WILTIOCTPALUA KHHEMATHYECKUX XapAKTEPUCTUK JIBUKEHHUS.

[IpeobOpazoBanue NBMKEHUH C HCIIOJIB30BAaHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpolIeHHOro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cCBOOOHOTO MaICHUS.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyeHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAETIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIECHHS MEXAY MYTSIMHU, NPOWJACHHBIMU TEJIOM 3a MOCJIEIOBATEIbHBIC PABHBIE
MIPOMEXYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIIBHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenne nBukeHUs MapUKa B BI3KOW KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpONIEHHOTO TOPU3OHTATBHO.

Tema 2. /lunamuxa

[Ipunaiun otHocuTensHOCTH ['anunes. Ilepssiii 3akoH HeroToHA. MIHEpHanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akon HeloToHa 1711 MatepuaibHOM TOUKH.
Tperuii 3akoH HproTOHA 1711 MareprabHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckonbxeHusi, kaueHusi). Cuna tpenus. Cyxoe tpenue. Cuna TpeHHs
CKOJIb)KEHUsI U cuia TpeHus mnokosa. Kosaddumment tpenus. Cuiia CONPOTUBICHHS TMPH IBUKCHUH Tella B

YKUJIKOCTH WJIH Ta3e.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpanieHusd. [ledo cumbl. Y CiioBUsl paBHOBECUS TBEPAOTO Tea.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: IOALINUIHUKY, IBMKCHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUU.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.
Bropoii 3akon HeroToHa.



N3mepenue cui.

Crnoxxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tela. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yuenne nBuxeHus: OpycKa 1o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIKMX B MPYKWHE M PE3MHOBOM 00pasIe, OoT UX
nedopmariiu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl cOXpaHeHus 6 MexXaHuKe

NMnynbc mMaTepuanbHOM TOYKH (TEla), CUCTEMBl MaTepUalIbHBIX TOYEK. VIMIyJIbC CHIIBI U MU3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUsS UMITyjbca. PeakTMBHOE JBUKCHHUE.

Pabota cuibl. MOITHOCTH CHJIBIL.

Kunernueckas sHeprust MaTepuanbHoi Touku. Teopema 00 M3MEHEHUN KMHETHYECKOW SHEPIUH.

[lorennmaneHast dHeprusa. I[loTeHuuanbHas SHEPrUst ynpyro AeGOpPMUPOBAHHOM  MPY>KUHBI.
[TorennuanbHast SHEprus Teyia BOJIU3U MOBEPXHOCTH 3eMJIH.

[loreHnmansHple ¥ HEMOTEHIMATbHBIE CHIIBL. CBsi3b Pa0OThl HENOTEHIMATBHBIX CHJI C W3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM dHEPIUN.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOINEp, NPYKUHHBIM MUCTOJET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE BHKEHUE.

[lepexon nmoTeHMaIbHON YHEPTUH B KHUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CHUJIBI C H3MEHEHHMEM MEXAaHWYECKOM OHHEpPruu Tejla Ha IpuMmepe
PacTsLKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnoévl MONEKYAAPHO-KUHEMUUECKOU MeopuU

OCHOBHbBIE MTOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKONH TEOPUH M MX OINBITHOE 000CHOBaHUE. BpoyHOBCKOE
nsuxenue. uddysus. Xapakrep ABHKEHUS U B3aUMOJEHCTBUS 4acTHUIl BemlecTBa. Mol CTpOEeHHUs ra3os,
KHUJIKOCTeH M TBEPABIX TeN U OObSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE ATUX Mojened. Macca M pa3mepsl
Mouekyil. KonngectBo BemectBa. [locrossHHass ABoraapo.

Temosoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HI€aIbHOTO rasa.
AOcomoTHas TemmepaTrypa Kak Mepa cpelHeil KHHeTHMYECKOW SHEpruM TEIUIOBOrO JIBUXKEHMs YacTHIl rasa.
[lIxana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kuamnelipona. 3akon JlanbToHa.
M3onpoueccsl B HIeaTbHOM ra3e ¢ IOCTOSHHBIM KOJHMUYECTBOM BemlecTBa. ['paduueckoe mpecTaBiIeHHE
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n3odapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME HCKPETHOE CTPOCHHE BellecTBa, (GoTorpaguu MOJEKyNl OpraHMYeCKHX
COCIMHEHU.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mopaens onbira IlITepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HUTIOCTpUpPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, WJUTIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS M1€aIbHOTO ra3a, H30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



Omnpenenenne Macchl BO3yXa B KJIACCHON KOMHATe HAa OCHOBE M3MEPEHUI 00bEMa KOMHATHI, AaBICHUS U
TeMInepaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHaMuyeckass cucrtemMa. BHyTpeHHSs SHeprusi TEpMOJMHAMHYECKONH CHUCTEMBI M CHOCOOBI €€
u3Mmenenus. KomuuecTBo TerioTel U paborta. BHyTpeHHss sHeprusi OJHOATOMHOIO HAEaIbHOro rasza. Bumisl
TEIUIONEepe1aun: TEMJIONPOBOJHOCTh, KOHBEKIINS, N3ITyUeHHUE. Y IelIbHAs TEIUI0EMKOCTH BellecTBa. KonuuecTBo
TEIUIOTHI ITPH TEIUIONEpEaaye.

[Tonatue 06 ammabatHOM mporuecce. [lepBblii 3aKkoH TepMoaMHAMUKHU. [IprMeHeHHe HepBOro 3aKoHa
TEPMOJUHAMUKH K n3omnponeccam. I'paduueckas nHTeprperanus paboTh rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpoIeccoB B IPUPO/IE.

TennoBeie Mammubl. [IpuHIUNBL AeiicTBUS TerIOBbIX MamuH. [IpeoOpa3oBaHus SHEPrUM B TEIJIOBBIX
mamuHax. Koadduuuent mnonesnoro neictBus TtermoBod Mamuubl. Llukn Kapno u ero kosdduuument
MIOJIE3HOTO ACHCTBUS. DKOJIOTHYECKHE MPOOIEMbl TEIIOOHEPTETUKH.

TexHuueckue ycTpoHCTBa M MPaKTUYECKOE NMPUMEHEHHE: ABUraTellb BHYTPEHHETO CTOpaHHs, ObITOBON
XOJIOAWJIBHUK, KOHAUIMOHEDP.

Jlemoncmpayuu

V3meHeHrne BHYTpEHHEHl SHEpPTUU Teja MPHU COBEPIICHUH PadOThI: BBUJIET MPOOKH U3 OYTHUIKH TOA
JEWCTBUEM CXKATOTO BO3yXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPALINS).

W3menenue BHyTpeHHEH sHepruu (TemepaTypsl) Tella Ipu TeIuionepeaaye.

OmnpIT M0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue yienbHONU TEINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHaeHcanus. VMcnapenue u kuneHue. AOCOIIOTHAS M OTHOCUTENbHAS BIAXKHOCTD
Bo3ayxa. HacelmenHnslid map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATyphl KHIIEHUS OT
JABJICHUSI.

Teépmoe temo. Kpucrammmdyeckue u amopdHbIe Tela. AHU3OTPONHS CBOWCTB KpHCTALIOB. JKuakue
kpuctaiibl. CoBpeMeHHble Marepuanbl. [lnaBiieHne W KpUCTaM3auus. YJenbHas TeIloTa IJIaBJICHUS.
CyOnumartusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnuyeckue ycTpolcTBa M NPAKTHYECKOE NPUMEHEHHE: TMTPOMETP M IICUXPOMETpP, KallOpUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaKHOCTH.

Habntoienne HarpeBaHus U MJIaBIEHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanys KpUCTaJlIOoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuKka
Tema 1. Inexmpocmamuka

OnekTpu3anus Tesl. OJNEKTpUYeCKH 3apsna. JlBa BuAa DSIEKTpUYECKHX 3apsAnoB. lIpoBogHukw,
JUDJIEKTPUKHU U MOITYIPOBOAHUKH. 3aKOH COXPAHEHUS DJIEKTPHUUECKOT0 3apsia.

B3anmoneiicteue 3apsnoB. 3akoH Kynona. TodeyHbI 3ieKTpUYECKHM 3apsn. DJIEKTPUUECKOE ITOJIE.
Hanpspk€HHOCTh  BnexkTpuueckoro mnosid.  [IpyHIMnD — cynmeprno3uuuy — AJIEKTpUYeckux mnoned. Jluaum
HANPSKEHHOCTH AJIEKTPUYECKOTO TIOJISL.

Pabora cun oanekrpoctarmueckoro mnois. Ilotenuwman. PasHocts mnorennumanoB. IIpoBopHuku u
IUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM ToJie. J{uanekTpruyeckas IpOHUIIAeMOCTb.

OnexrpoéMmkocTb. KoHaeHcaTtop. DneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OJHEPIHs 3apsyKEHHOIO
KOHJIEHCATOopa.



TexHnueckue  ycTpoiicTBAa M INPAKTUYECKOE  IPUMEHEHHUE:  3JIEKTPOCKONI,  AJIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allliTa, 3a3eMJIEHHE BJIEKTponpuOOpoB, KOHAEHCATOp, KOMWPOBAJIBHBIA ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT ACUCTBUSA 3IIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEII.

[IpoBOHMKH B 31EKTPOCTATHUECKOM I1OJIE.

DneKTpocTaTUuecKas 3aluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD NIEKTPOEMKOCTH IJIOCKOI'0 KOHJEHCATOPa OT IIOLIAAH IJIACTUH, PACCTOSIHUS MEKYy HUMU
U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOH/IEHCATOPa.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DONEKTPUUECKUH TOK. YCJIOBMSI CYLIECTBOBAHMS AJIEKTpuyeckoro Toka. Mcrounuku Toka. Cuna Toka.
[TocTostHHBIM TOK.

Hanpsokenue. 3akon Oma i1 ydacTka LETu.

DNEeKTpUYeCKOe  CONPOTUBIIEHHE. YEeIbHOE  CONpOTHUBIECHHE BemiectBa. llocienoBaTtenbHoe,
NapajulesIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTB 3JEKTPHUUECKOTO TOKA.

DONEeKTpOABMKYIlAasi CUJIa U BHYTPEHHEE COINPOTHUBIIEHHME HCTOYHHMKA TOKa. 3akoH Oma 1 HOoJIHOM
(3aMKHYTOI) 3neKTprueckoi 1enu. KopoTkoe 3aMbIkaHHe.

ONeKTpOHHAsi MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTh CONPOTHBIICHHUS METAJUIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M MpPUMECHash MPOBOJUMOCTH MOJIYNPOBOAHMKOB. CBolicTBa P-N-
nepexoa. [1omynmpoBOJHUKOBBIC TPHOOPEI.

DNEeKTpUYECKHI TOK B pacTBOpax M pacIijlaBax AJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs JAHCCOLUALIMSL.
DNEeKTPOIH3.

DneKkTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHnueckue ycTpoiicTBa M MPAaKTUYECKOE MPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETP, PEOCTAT, HICTOUHUKHI
TOKa, D3JIEKTpOHArpeBaTeNlbHbIe MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIECHUS,
BaKYyMHBIH MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIIN M0/, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSIKEHMUSL.

3aBUCHMOCTb CONPOTUBIECHUS LMIMHIPUYECKUX TPOBOJAHUKOB OT JUJIMHBI, IUIOIIAAU TMOMEPEYHOro
CEUEHUs U MaTepuana.

CMeniaHHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHue ANIEeKTPOABIIKYIIEH cuibl. KOpoTkoe 3aMblkaHuE TajlbBaHUYECKOTO 3JIeMEHTa M
OLIEHKAa BHYTPEHHETO CONPOTHUBIICHNUS.

3aBUCUMOCTh COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3IyXa.

OAHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydyeHne cMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEeH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmtonenue snexTponusa.

MexnpeameTHble CBSI3H

Wzyuenne kypca pusnku 6a3zoBoro ypoBHs B 10 kilacce OCyIIECTBISETCS € YYETOM COZEp KaTeIbHbBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduy U TEXHOIOTHH.



Mescnpeomemusbie nonsamus, CBI3aHHbIE C U3yYCHHEM METOJI0B HAyYHOTO MMO3HAHUS: SBJICHHUE, HAYYHBIH
¢baxT, runoresa, GuU3NYECKas BEIMUNHA, 3aKOH, TEOPHsI, HAOIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHKE, MOJICIb,
U3MEpEeHUe.

Mamemamuxa: pelieHHe CUCTEMbl YpPaBHEHHM, JTUHEHHass (QyHKIMs, mapaboiia, TunepOosia, ux rpapuku
U CBOMCTBAa, TPUTOHOMETpPHYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUK HAa OCH KOOP/IMHAT, CJIOKEHHE BEKTOPOB.

Buonoeusn: mexaHuyeckoe IBM)KEHHUE B KHBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >KUBBIX
OpraHu3MoOB (BUJIBI TEIUIONIEPEIadH, TEINIOBOE PABHOBECHUE), IICKTPUICCKHE SBJICHUS B )KUBOU MIPHPO/IE.

Xumus: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA, MOJSpHas
Macca, TEIUIOBbIE CBOWCTBAa TBEPIBIX TEN, JKUAKOCTEH M Ta30B, JJIEKTPHUYECKUE CBOWCTBA METAJIOB,
AJIEKTPOIMTUYECKAsl JUCCOLMAINS, TalTbBAHHKA.

T'eoepaghus: BTaxXHOCTh BO3yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHME JBWKCHHH C HCHOJIB30BAHWEM MEXAHM3MOB, YUET TpPEHHS B TEXHHKE,
MOJIIIAITHUKY, HCIIOJ30BAaHUE 3aKOHA COXPAHCHUS HUMITYJIbca B TEXHUKE (pakera, BOJAOMET W JpPYyTHE),
JBUTaTellb BHYTPEHHETO CTOpaHMs, MapoBas TypOMHA, OBITOBOW XOJIOMWJIBHUK, KOHIAMIIMOHEP, TEXHOJIOTUH
MOJyYCHUsI COBPEMEHHBIX  MaTepHalioB, B TOM 4YHCIC HAHOMATEPUAIOB, M  HAaHOTEXHOJIOTHH,
AJIEKTPOCTaTUYECKass  3alluTa,  3a3eMJICHHE  JJIEKTPONpHOOpOB,  KCEPOKC,  CTPYHHBIM  NpUHTED,
AJIEKTPOHATPEBATENIbHBIC TPUOOPHI, STCKTPOOCBETUTEIBHBIC TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Pazjen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTrossHHBIE MarHUTHL. B3auMoaelicTBUE NOCTOSIHHBIX MarHUTOB. MarHutTHoe 1nosie. BekTop MarHuTHOM
MHAYKUMU. [IpyHIMO Ccyneprno3uiuu MarHuTHbIX Tosied. JIuHuu MarHuTHOM wHAykiuu. Kaprtuna nuHuMi
MarHUTHON MHAYKIIMH TOJISl TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe noje NPOBOJHMKA C TOKOM. KapTuHa JMHUN MHAYKIMM MarHUTHOTO MOJs JUIMHHOTO
MPSIMOTO TIPOBOJIHMKA W 3aMKHYTOIO KOJIBIICBOTO IIPOBOJHMKA, KaTyIIKH C TokoMm. OmbIT DOpcrena.
B3aumoaeiicTBre mpOBOAHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cua JlopeHua, €€ MOAyJb U HarpaBiieHue. J[BuKeHUE 3apsyKEHHON YacTUIIbl B OJJHOPOJHOM MarHMTHOM
nosie. Pabota cuel Jlopenna.

SIBneHue HSNeKTPOMArHUTHOM MHAYKUIUU. [IOTOK BEKTOpa MarHUTHOM HHAYKLMH. DIEKTPOJBHXKYIIAs
cuJIa MHAYKIIMH. 3aKOH 3JIEKTPOMarHUTHON MHAYKIIMK Dapanes.

BuxpeBoe snekTpuueckoe mosie. DIEKTPOABUKYIIAS CUJIa HHAYKIUM B MPOBOAHUKE, ABUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuio JleHua.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYINAS CHIIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoOCTBa M MPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHBIE MarHWUThl, 3JIEKTPOMArHUTHI,
BJIEKTPOJIBUTATEIb, YCKOPUTENH 3JIEMEHTAPHBIX YAaCTHI], MHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUY MarHUTHOTO TIOJISI.

B3anmoneicTere 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SBneHne HMEKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHnrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

Hccnenoanue nercTBUs MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.



HccnenoBanue siBIE€HUS AIEKTPOMarHUTHOM HHIYKIIUH.
Pa3nea S. KoJsieOanust ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

Koneb6arenpHas cucrema. CBoOOIHBIE MeXaHHUeckue Koyebanus. ['apmonnyeckue konedbanus. [lepuon,
4yacToTa, amIuiuTyaa u Qasza xonebanuil. IIpyxuHHBII MasTHUK. MaremaTHYecKHil MasTHUK. YpaBHEHHE
rapMoOHHUYECKUX Kosiebanuil. [IpeBpaieHune sHepruu npu rapMOHMYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJEOaHHS B HMJICAUIBHOM KoOJeOaTeTbHOM
KOHTYpe. AHANIOTUSI MEXAY MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMU KosieOanusiMu. @opmyna Tomcona. 3akon
COXPAHEHHUS SHEPTUU B UJICATBHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBienne o 3aryxawiux KojeOaHusAx. BbeiHyxaeHHble MexaHMueckue KoseGanus. Pesonanc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[Tepemennsbiii Tok. CHHYCOUIATIbHBIN IEPEMEHHBIA TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U
JEMCTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U HAIPSKEHUSI.

Tpauchopmarop. [IpousBoacTBo, nepenada v MOTPeOICHUE SIEKTPUUECKON PHEPTUU. DKOJOTHYECKHE
PUCKU TpU NPOU3BOACTBE 3JIEKTpo3Hepruu. KynpTypa HCIIONB30BaHMSI JIEKTPO3HEPTMHM B IIOBCEJHEBHOU
AKU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: JIEKTPUYECKUH 3BOHOK, TI'E€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHON cucTeMbl (PYKUHHBIN UM MAaTEeMaTUYECKUI MasITHUK).

HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmworpaMMbl  (3aBUCMMOCTH  CUJIbI TOKAa U HANpsHKEHUS OT BPEMEHHM) JUISl 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onaHc npu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYLIKW HHIYKTUBHOCTU M KOHJIEHCATOpA.

Mopenb TUHUU 3EKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIeOaHUI Irpy3a HA HUTU OT JUIMHBI HUTU U MacChl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B MM U3 MOCIIE0BATEIbHO COEAMHEHHBIX KOHAEHCATOPa, KaTyIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHuuecknue BOJHBI, ycioBus pacrnpocTtpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs W AJUHA
BoJiHBI. [lonepeunsie u npoaoibHbIE BOJHBL. HTEpdepenius u nudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI W3JIyd€HHUS D3JEKTPOMAarHUTHBIX BOJH. B3auMmHas opueHTanus
BekTopoB E, B, V B oanekrpomarHutHoi BonHe. CBONCTBAa 3JEKTPOMArHUTHBIX BOJIH: OTpakKEHUE,
IpesioMIIeHue, NoJsipu3anus, Tudppaxius, narepeperus. CKOpoCTh JEKTPOMAarHUTHBIX BOJIH.

[Ikana sekTpoMarHuTHBIX BOJIH. [IpMeHeHNe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBEI paIUOCBA3U U TEJIEBUACHUS. Paaronokanus.

ONEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnueckue ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHHE: MY3bIKaJIIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas
JMAarHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHUE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmtonieecs Teno kak MICTOYHUK 3BYKa.

Habmronenue oTpaxeHus U MpeoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHny v AMPpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanne CBOWCTB — 3JEKTPOMAarHUTHBIX — BOJH: OTPaKEHHME, MPEIIOMIIEHUE, MOJspHU3aLus,
nudpakus, UHTepPEpeHLUs.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. IIpsMonuHeitHOe pacnpocTpaHEeHUE CBETa B OJHOpoAHOU cpexe. JIyu csera.
ToueuyHblil HICTOYHUK CBETA.

OTtpaxxeHnue cBera. 3aKOHBI OTpakeHus cBerta. [locTpoeHne n300pakeHui B MJIOCKOM 3epKaJe.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM TOKa3areiab mnpenomieHus. [lomHoe
BHYTpEHHee oTpaykeHue. IIpeenbHblil yroi MoJHOro BHyTPEHHETO OTPayKEHUS.

JHucnepcus ceera. CioxxkHbINA cocTaB Oenoro ceera. L[BerT.

Cobuparone u pacceuBaroimive JUH3bL. ToHkas auH3a. DOKYCHOE pAacCTOSIHUE U ONTHYECKas CHUIIa
ToHKOM JuH3bl. [locTpoeHne n300paxkeHMi! B coOuparomMX W pacceuBaromMx JuH3ax. Dopmylia TOHKOM
JIMH3BI. YBEIUUEHHUE, JaBaEMOEC JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKMU.

BonaoBas omnrtuka. WuTepdepenmus cBera. KorepeHTHbIE WMCTOYHHUKH. YCIIOBUS HAOIIOICHUS
MaKCHUMYMOB U MUHUMYMOB B UHTE€P(PEPEHIIMOHHON KapTHHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cera. dudpakumonHas pemérka. YcloBHEe HAONIONEHHS TJIaBHBIX MaKCHUMyMOB MpU
MaJeHU MOHOXPOMATHUECKOI0 CBeTa Ha JUGPAKIUOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoilcTBa M MpPaKTHUYECKOE MPUMEHEHHE: OYKH, Jiyma, (oToammapar, MPOEKIMOHHBIHI
ammapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJIIPOU.

Jlemoncmpayuu

[IpsiMonmHEHOE pacTpocTpaHeHHe, OTPAKEHHE U MpesloMIIeHne cBeTa. OnTudeckue npudopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB N300paXeHU B TMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

Habmtonenne naTepdepeHnnm crera.

Hab6mronenue qudpakiuum cBera.

HaGurotenne aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokazaresns NpeoMIICHUs CTEKJIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panunpl  mpuMeHMMOCTH — KjJaccMuecko — mexaHuku.  [locTtymarsl  cnenMalbHOW — TEOPUH
OTHOCUTENIbHOCTU: HWHBAapUAHTHOCTb MOAYJSI CKOPOCTHM CBETa B BaKyyMme, MPHUHIUI OTHOCUTEIbHOCTH
OWHIITEWHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALICHUE JUTUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOS.

Pasznen 7. KBanToBas pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPrus U UMMYJIbC POTOHA.

OtkpsiTue u uccnenoBanue poroddpdexra. Oneitel A. I'. Cronerosa. 3akoHbl poTordpekra. YpaBHeHHE
OuHTeitHa 1 poroapdexra. «KpacHas rpanunay porodddexra.

JaBnenne cBera. OnwiTel [1. H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHnuyeckue ycTpoWcTBa W MPaKTUYECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COJIHEUHAS
Oarapesi, CBETOIUO/.

Jlemoncmpayuu

@013 PeKT Ha YCTaHOBKE C TUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTOdPeKTa.

Cseroauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mogpens atoma Tomcona. OneiTel Pe3epdopaa mo paccesHuto o -yactull. [lmanerapHas MoJenb aToMma.
IToctynatsr bopa. M3nydenue u mnorsnouieHne (OTOHOB MPU NEPEXOAe aTromMa ¢ OJAHOIO YPOBHS SHEPruHM Ha
npyroil. Buasl cnektpoB. CriekTp ypOBHEH SHEPrUHM aToOMa BOJOPO/A.

BonHoBbie cBoiicTBa yacTull. Bonuel ge bpoiinsa. KopnyckynsspHO-BOIHOBOM Tyaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue ycTpoicTBa M MPaKTUUECKOE NMPUMEHEHHE: CIEKTPaJIbHbIA aHaau3 (CIEeKTPOCKOI), J1a3ep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HabGmronenue nuHeHvyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, [TOKa3bIBAIOUIME CJIOKHOCTh CTpoeHus sapa. OTKpeITHE PagMOaKTUBHOCTH. OTBITHI
Pesepdopna mo ompenencHuio coctaBa paAnoakTHBHOrO wu3nydeHus. CBoiictBa anbda-, OeTta-, ramma-
u3JlydyeHus. BnusHue pairioakTUBHOCTH HA )KMBBIE OPTAHU3MBI.

OtkpbiTue mpoTroHa W HedTpoHa. Hyknonnas mopens sanapa ['eitzenOepra—lBanenko. 3apsan szapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnaa. DIEKTPOHHBIN U MIO3UTPOHHEIN OeTa-pacmnaj. ["amMmma-u3nydeHne. 3aK0H paJmOaKTHBHOTO
pacnaza.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. Jledext Macch spa.

SAnepusble peakuun. [lenenne u cUHTE3 s1€p.

Snepusrii  peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI SACPHONW HIHEPTETHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON DHEPIETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUL.

@dyHnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (M3NYECKOI KapTHHBI MHpA.

TexHnuyeckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHUE: IO03UMETp, Kamepa BuibcoHa, sAepHBIM
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

WccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPHU3UKH

Oransl pa3BUTUs acTpoHOMUU. [IpuKitaqHOEe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMH.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IIAHEThI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. ConHeuHas akTuBHOCTh. Mcrounumk sHeprun CosHua W 3BE3A. 3BE31bBI, MX OCHOBHBIE
XapaKTepUCTHKU. J[MarpaMMa «CHEKTpaJbHBIM Kiacc — CBETUMOCTbY». 3BE3/bI TJIABHOM MOCIEA0BATEIbHOCTH.
3aBUCHMOCTD «Macca — CBETUMOCTB» Ul 3BE3]] TJIABHOM IOCIIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOCHHE 3BE3N.
CoBpeMeHHbIE NMPEACTABIECHUS O IPOUCXOXKACHUN U 3BoJoLnU ColHIA U 3BE3]1. DTambl KU3HU 3BE3I.

Mneunsiii [1yte — Hama 'anaktuka. [lonoxenue n neuxkenue Connna B [Namaktuke. Tunsl rajakTuk.
PanuoranaxkTtuku u kBazapsl. YEpHbIE NBIPHI B sIpaxX rajlakTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa06mna. Pazberanue ranaktuk. Teopust bonbiioro B3peia.
PennkroBoe u3inydeHue.

MacumtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmtonenuss HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHJIOKEHUH  JUIsS
OTIpeJIeJIeHUs] TIOJOXKEeHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MTOJTyLIapHsL U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JlyHsl, ianer, Mnewnoro [ytu.

Oo6o0maruiee NOBTOPEHNE



Ponb pu3MKM ¥ acTpOHOMHH B 3KOHOMHYECKOH, TEXHOJOIMYECKOW, COLMANIBHOM M ITHUYECKOU cdepax
NESTeNbHOCTH Y€I0BEKa, POjb U MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOH Hay4HOH KapTHHE MHpa, POJib
¢usnveckoii Teopun B (HOpMUPOBAHUM TPEACTABICHUN O (PU3MUECKOM KapTUHE MHUpPA, MECTO (PU3UUECKOU
KapTUHBI MUPA B OOILEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABICHUN O IPUPOJE.

MesknpeamMeTHbIe CBS3H

N3yuenne kypca ¢usnku 6a3zoBoro ypoBHs B 11 kilacce ocylIecTBIsETCsS ¢ Y4ETOM COZEp KaTelIbHbIX
MEXITPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamusi, CBI3aHHbIE C U3YYECHUEM METOJI0B HayYHOI'O MTO3HAHUSA: SBJICHUE, HAyUHBbI
¢axT, runoresa, pu3NYecKas BEIMUNHA, 3aKOH, TEOPHsI, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHIE, MOJIEIb,
U3MEpEeHHUe.

Mamemamuka: pelieHHE CHCTEMbl ypaBHEHHUH, TPUTOHOMETPHUYECKHE (DYHKIHMH: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIUU HA OCH KOOPAMHAT,
CIIO)KEHHE BEKTOPOB, TIPOU3BOJHBIC JJIEMEHTApHBIX (QYHKIUIH, MpHU3HAKH 1OJ00US TpPEyroJbHUKOB,
oIpeJieJIeHUe MJIOUIAIU IIIOCKUX GUryp u o0bEMa Tel.

Buonoeus: snexrtpuyeckue SBICHUS B KHUBOH MPUPOJE, KOJIeOaTeIbHbIC IBUKECHUS B KHBOW MPHPOIE,
OINTUYECKHUE SIBJIICHUS B )KUBOW NPUPOJE, AEUCTBUE pauallui Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJN, KpPUCTAJUIMYEeCKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI
00pa3oBaHMsl KPUCTAJUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: MarHUTHBIC TIONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX pyJ, (GOTOCHEMKA 36MHOHW IOBEPXHOCTH,
IpeJCKa3aHue 3eMJIETPSICCHU.

Texnonoeus: TAHUY IIEKTPOIEpead, TeHEPATOp IEPEMEHHOIO TOKA, JIEKTPOABUIaTelNlb, HHAYKIIMOHHAS
nedb, pajnap, pajuONpUEMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-meub, NPOEKUMOHHBIA ammapar,
BOJIOKOHHA$ OIITHKA, COJTHEYHAs OaTapes.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

OcBoenne yuebHoro npeamera «Dusnka» Ha ypoBHE CpeaHEro obIiero oopa3oBanus (6a30BbIil YPOBCHBD)
JIOJDKHO ~ O00ECHEeUYHTh  JOCTHXKEHHE  CICAYIONIMX JIMYHOCTHBIX, METANpeAMETHBIX W  IPEAMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB.

JUYHOCTHBIE PE3YJIBTATBI

JIngHoCTHEIE pPE3yIbTaTbl OCBOCHUSA y‘-I€6HOl"O npeamera «Dusukay AOJIKHBI OTpPaXaTb I'OTOBHOCTbH U
CIOCOOHOCTh OOYYAKOIIMXCSl PYKOBOJICTBOBAThCS C(POPMHPOBAHHOW BHYTPEHHEH TO3HMIUEH JIMYHOCTH,
CUCTEMOM  IIEHHOCTHBIX  OpUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX YOEXJEHHUH, COOTBETCTBYIOLINX
TPaTUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIBITA M OIBITA IS TEILHOCTH
B IIponeCcCe peaindallii OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIMTATEIILHONU JACATCIIbPHOCTH, B TOM YHCJIC B HaCTU:

1) rpamIaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMOZHUIIMH OOYYArOIIErocs Kak aKTMBHOTO W OTBETCTBEHHOTO WICHA
POCCHIICKOTO O0IIECTBA;

IMPUHATHE TPAAUIIUMOHHBIX O6HI€‘~I€J'IOB€‘~I€CKI/IX TYMAaHHUCTUYCCKUX U JEMOKPATUUCCKHUX HeHHOCTeI\/'I;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B HMHTEpEcax IpakIaHCKOro OOINecTBa, Y4acTBOBATh B
caMOoyIpaBiicHHH B 00pa30BaTe/IbHOW OpraHU3aIiH;

YMEHHUE B3aUMOJICHCTBOBATh C COIMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBHHM C WX (DYHKIUSIMH W
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATEIHLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHHUSI:

Cc(OPMHPOBAHHOCTh POCCUHCKOM IPaXTaHCKOW UJICHTHYHOCTH, TATPUOTU3MA,;

IHEHHOCTHOC OTHOMICHUC K T'OCYAApCTBECHHBIM CUMBOJIaM, JOCTUKCHHUAM pOCCPIfICKPIX y‘-IéHI)IX B O6J'IaCTI/I
(GU3UKU ¥ TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYalLlMI0 U NMPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbBIC HOPMBI U [ICHHOCTH, B TOM YHCJIC B JICSITEIBHOCTH YIEHOTO;

OCO3HAHKE JIMYHOT'O BKJIaJ1a B MOCTPOCHHE YCTOWYHUBOTO OY/AYILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS



ACTETUYECKOE OTHOLICHHWE K MUPY, BKIIOYas SCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (pru3muecKon
HayKe;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEPEC K pasIndHbIM chepam npodeccnoHaNbHON IESTETBHOCTH, B TOM YHCIIE CBI3aHHBIM C (PU3NKOH 1
TEXHUKOH, yMEHHE COBEpILIaTh OCO3HAHHBIN BBHIOOp Oyaymiel mpodeccuu M pearTu30BBIBaTH COOCTBEHHBIE
’KM3HEHHBIC TUIaHbI;

TOTOBHOCTb M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BaHHUIO B 00JAaCTH (DM3MKH HA MPOTHKECHUU
BCEH KHU3HU,

6) 9KOJIOrNY€ECKOT0 BOCTIUTAHUS:

cOPMUPOBAHHOCTh HKOJIOTUYECKONW KYIbTYphl, OCO3HAHHE TIJIOOATBHOTO XapaKTepa 3KOJIOTHYECKHX
pooem;

IUIAHUPOBAaHHE M OCYIIECTBICHHWE JCHCTBHH B OKpYXKAaOLIeH cpeae Ha OCHOBE 3HAHMA Leieid
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacIpeHue OIbITa AeITeILHOCTH SKOJOTHYECKOH HANpaBICHHOCTH HA OCHOBE MMEIOLIUXCS 3HAHUH IO
¢busuke;

7) HEHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTH ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO  Pa3BHTHUS
¢dusnueckoil HayKu;

OCO3HAHME LIEHHOCTH HAYYHOU JEATEIIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUCHUsT (PU3UKU OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO NIEATEIbHOCTh HHANBUAYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jlornueckue AeicTBUA:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYAITH3UPOBATH IPOOIIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

ONPENEATh UEIH AEATeIbHOCTH, 331aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SBJICHUSIX;

pa3zpabaThiBaTh IUJIaH pEIICHUs NPoOIeMbl ¢ Y4YETOM aHauu3a MMEIONIMXCA MATepUAIbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€SATEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKU
IMOCJIEICTBUN NCATCIBHOCTH;

KOOPJIUHUPOBATh U BBHIMOIHATH pabOTy B YCIOBUSX pPEATbHOTO, BUPTYaIbHOTO U KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Ba3oBble ucciienoBare/ibCkie 1eHCTBUA:

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BJIAJIETh HABBIKAMHM YYEOHO-MCCIEAOBATEIIbCKONM M TMPOEKTHOM JESATENHHOCTH B 00JacTH (PU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOATEIHHOMY TIOMCKY METOJOB pelIeHHus 3afad (PU3M4ecKoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;

BIIA/IETh BUJIAMU JIEATEILHOCTH T10 MOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALUU, TPEOOPa30BAHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYAIUSAX, B TOM YHUCJIE MPH CO3JAaHUHN y4E€OHBIX MPOEKTOB B 00JIACTH
bu3uku;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W AaKTyaJIM3UPOBATh 3ajady, BBIABUTATh THUIIOTE3Y €€
pelieHus, HaXoJIUTh ApPIrYMEHTHI ISl 1I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a7aBaTh NMapaMeTpbl U KPUTEPUU
perieHus;

aHAIM3UPOBATh MOJYYEHHbIE B XOJE€ PEIICHUS 3a/auyd pe3yJbTaThl, KPUTUYECKHU OIIEHUBATH HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 33Jaui B 00pa30BaTENbHON JEATEILHOCTH, B TOM YHCIE TIPH
U3Y4eHUU (PU3UKU;

JlaBaTh OLEHKY HOBBIM CHTYAIIUsM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEATEIbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXOBI U PEIICHHS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:



BJIaJIeTh HABBIKAMU IMOIY4eHUS! HH(POpMAMK (PU3UUECKOTO COACPKAHUS U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJILHO OCYIIECTBIIATH IMOMCK, AHAIN3, CUCTEMAaTU3aIMI0 U UHTEPIPETALUIO MHYOPMAIMK pa3IMYHBIX
BUJIOB ¥ (JOPM IIPECTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALIHH;

UCIOJB30BAaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHH B pELICHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OpPraHM3allMOHHBIX 33734 C COOJIIOJIEHMEM TPeOOBaHUI SPrOHOMUKH,
TEXHUKA O€30MacHOCTH, THTUEHBI, pecypcocOepexeHHs, MpPaBOBBIX M O3TUYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 0€30MMacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJACPXKAaHHS B pa3NUYHBIX (opmarax C y4éTOM Ha3HAYCHUS
MHGOpMaLUU U LENEeBOH ayIMTOPUH, BBIOUpasi ONTUMAIbHYIO ()OPMY IPECTABICHUS U BU3yaIU3aLHH.

KoMmyHukaTHBHbBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYLLECTBIIATh OOLIEHHE HA YPOKaX (PU3MKHU U BO BHEYPOUHOH J1€ATENBbHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIBHON padOThI;

BbIOMPATh TEMaTUKy M METOJAbl COBMECTHBIX JEMCTBUI ¢ Y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

IPUHUMATh LEIM COBMECTHOW AEATENbHOCTH, OPTaHU30BBIBATH M KOOPAMHUPOBATH JEHCTBUSA IO €€
JOCTUKEHUIO: COCTaBJIATh IUIAH JCHCTBUM, pacnpenenarh poju ¢ y4ETOM MHEHUH yYaCTHUKOB, O0OCYXIaTh
pe3yJabTaThl COBMECTHON pabOThI;

OLICHMBATh KauyeCTBO CBOET0 BKJIAJa M KaXKJIOTO Yy4YaCTHHMKAa KOMaHAbl B OOIIMH pe3yapTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBbIE IIPOEKTHI, OLEHUBATh MAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HaYMMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATErMYECKOE TOBEJCHUE B PA3JIMYHbBIX CUTYALIUSIX, IPOSIBISITH TBOPUECTBO
U BoOOpakeHHe, ObITh HHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranmszaums:

CaMOCTOSITEJIbHO OCYILECTBJISATh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTU (U3MKU U ACTPOHOMHH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATh COOCTBEHHBIE 33/JauH;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHHs Pacu€THBIX M KAaueCTBEHHBIX 3a]ay, IUIAaH BbIOJHEHUS
MPAKTUYECKOH pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOYKHOCTEH U MPEANOUYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

paclIMpsATh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYAULIMU B 001acTU (U3UKH, MTOCTOSHHO MOBBIIIATH
CBOI 00pa3oBaTeNbHBIN U KYJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLICHMBATh COOTBETCTBHE
PE3yJIbTAaTOB LIETSAM;

BJaJIeTh HAaBBIKAMU I103HABaTEJIbHOM peQJEeKCHM KaK OCO3HaHMSA COBEpUIAEMbIX JEHCTBUH U
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

UCIOJIb30BATh MPUEMBI pedIeKCHUH ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEeIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIMOKH.

B mpornecce mocTHKeHHMS JTMYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPOrpaMMbl MO (U3MKE I YPOBHS
cpenmHero o0mero o0pa3oBaHUS y OOYYarOIMMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN  WHTEIJICKT,
npenoiararomuil copMUpOBaHHOCTb:

CaMOCO3HaHUs, BKJIOYAIOUIETO CIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUJETb
HampaBJIeHUs Pa3BUTUS COOCTBEHHON YMOIIMOHAILHON Cepsl, ObITh YBEPEHHBIM B cebe;



CaMOPETYJIMPOBAaHUs, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHMMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHUE, CIIOCOOHOCTh AMANTHPOBATHCA K SMOLIMOHAIBHBIM HM3MEHECHHUSM U TIPOSBIATH THOKOCTBH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALlMH, BKIIOYAIOMIEH CTPEMJIGHHE K JOCTIDKEHHIO LENH W YCHEeXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

OMIIATHH, BKIIOYAIONIEH CHOCOOHOCTh NMOHMMATh SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTBHIBATh €TI0
IIPU OCYILECTBIICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJBbHBIX HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTH BBICTPAaMBATh OTHOUICHUS C APYTUMH JIIOJbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3pemaTb KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xonmy oOyuenust B 10 kJiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)xaTb
Cc(OPMHUPOBAHHOCTh Y O0YHAIOIIUXCS YMEHUI:

JEMOHCTPHPOBATh HAa NpPUMEpPaX polb M MECTO (PHU3MKHM B (OPMHUPOBAHUU COBPEMEHHOW HayqHOU
KapTUHBI MUDPA, B PAa3BUTUH COBPEMEHHOIN TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOMN EATEIIbHOCTH JIFOEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (HU3MUECKUX MOJEJe: MarepuaibHas TOYKa,
MHepLUalbHas cucTeMa OTcuéTa, aOCONIOTHO TBEPAOE TeNo, WIACAIbHBIM TIa3, MOJENIM CTPOCHHs Ta3oB,
KHUAKOCTEH U TBEPBIX TEJ, TOUCUHBIN JIEKTPUUECKHUI 3apsi/i IPU PeIIeHUU PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (u3Myeckue sBICHUS (Tpouecchl) U OOBACHATh MX HAa OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHHUS BEIIeCTBAa U BJEKTPOJUHAMHUKH: pPaBHOMEPHOE H
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBI)KEHUE, CBOOOAHOE MaJIeHHE TeJ, IBUKEHUE IO OKPYKHOCTH, HHEPLUS,
B3auMozeiicteue Tei, aupdys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUIKOCTEH M TBEPABIX TEN, N3MEHEHUE
o0bEMa Tell NpU HarpeBaHuu (OXJAXKIEHHUHU), TEIIOBOE PaBHOBECHE, MCIApPEHUE, KOHJEHCAIMs, IIaBJICHHE,
KpUCTAJIIIN3alsl, KUIIEHNE, BIQXKHOCTh BO3/1yXa, [TOBBIILIEHUE JaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
coCcyJie, CBSI3b MEXIY NapaMeTpamMH COCTOSHHS Ta3a B M30Ipolieccax, 3JIEKTpU3alus Tell, B3auMojieiicTBue
3aps/i0B;

ONUCBHIBaTh MEXAaHUYECKOE JIBUKEHHE, MCIONb3ysl (U3NYECKUE BEIMYUHBI: KOOpAWHATA, IIYTh,
IEepEeMEILEHNE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHUIa, HMILYJbC Tela, KUHETU4ecKas DSHeprus,
NOTEHIMAJIbHAsl JHEPrus, MeXaHudeckas paboTa, MEXaHM4YecKash MOIIHOCTb;, IPHU OINUCAHUU IPABHIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIMYHMH, UX 0003HAUYEHHUS U €IUHUIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BETMUMHY C IPYTMMHU BEIMYMHAMU;

ONKCHIBATh W3YYECHHbIE TEIUIOBbIE CBOMCTBA TEN U TEIJIOBBIE SBJIEHUS, HUCHOJB3YS (pu3mueckue
BEJIMYMHBL: JJaBJICHHUE 'a3a, TEMIEPATypa, CPEAHSS KUHETUUECKAsh DHEPTHsI XaOTUYECKOTO ABUKEHHS MOJIEKYII,
CpPEIHEKBaApaTUYHAsl CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSs DSHeprus, pabora rasa,
KO3 QUIIMEHT MOJIE3HOTO eHCTBHS TEIUIOBOTO JBUraTeNs; IPU ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3NYECKUNA
CMBICJ HCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUS] U €IMHHULIbI, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BETMUHUHY C APYTUMU BETMUMHAM;

ONKCHIBATh M3YUEHHBIE 3JIEKTPUUYECKHE CBOWCTBA BEUIECTBA M DJIEKTPUUECKHE SIBICHUS (IIPOLECCHI),
UCHONb3ysl (PU3MYECKHE BEIMYMHBI: IJIEKTPUUECKUI 3apsjl, 3JIEKTpUYECKoe IoJjie, HamnpsyKEHHOCTh MOJId,
MOTEHIIMAJ, PAa3HOCTh MOTEHIUAJIOB; MpPU ONUCAHUM MpPaBWIBHO TPaKTOBaTh (DU3MUECKUH CMBICI
UCMOJb3yEeMbIX BEJIMYMH, HUX OO0O3HAUEHUS M EAMHHUIBI, YyKa3blBaTh (OPMYIbI, CBS3BIBAIOIINME JIaHHYIO
(bu3NYECKyIO BEIMYUHY C APYTUMU BEIUYUHAMU;

aHAJM3UPOBATh (PU3NYECKUE MPOLECCH] U ABICHUS, UCIIONB3Ys (PU3NUECKHUE 3aKOHBI M MIPUHIUIIBL: 3aKOH
BcemupHoro TsaroreHus, |, Il u Il 3akonsl HbloTOHa, 3aKOH cOXpaHEHUsT MEXaHUYECKON SHEpruu, 3aKOH
COXPAHEHHUs MUMITYJIbCA, IPUHIUI CYNEPIIO3ULIMN CUJI, IPUHIUI PABHOIIPABUSI MHEPLMAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO CTPOEHHUSI BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEAHEW KHMHETUYECKOU
SHEPI'UU TEIUIOBOTO JBMKEHHS MOJIEKYN C aOCOTIOTHON TeMIIepaTypoid, MEpBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHMs JIEKTPUUECKOro 3apsja, 3akoH KyinoHa, mpu 3TOM pa3indarh CIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBHS (IpaHHIIbI, 00JacTH) MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NMPUHILIMIIBI JEUCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB; pa3iuyarb
yCJI0BHS UX OE€30MAaCHOT0 MCIIOIB30BaHUS B TOBCEAHEBHOM KU3HH;

BBITIOJHATH SKCIEPUMEHTHI TI0 MCCIIEJOBAHUIO (PU3NYECKUX SIBJIEHUI U MPOLECCOB C HCIOIb30BAaHUEM
OpSIMBIX M KOCBEHHBIX HM3MEpPEHHH, mpu 3ToM (OopMyIUpoBaTh MpobdiaeMy/3afgadyy U TUIOTE3y y4eOHOTro



AKCIIEPUMEHTAa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 00OPYIOBaHMs, POBOIUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBI;

OCYIIECTBISITh TMPSIMBbIE W KOCBEHHBIE W3MEPEHUsS (PU3UYECKHX BEIUYHMH, IPH 3TOM BHIOHpAThH
ONTUMATBHBINA CITOCO0 M3MEPEHHSI M MCTIOJIb30BaTh M3BECTHBIC METO/IBI OIICHKH MTOTPEITHOCTEH U3MEPCHHUIA;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3NICCKUMU BEIIMYMHAMH C UCIOJIB30BAHUEM TPSIMBIX MU3MEPEHUH,
IIPU OTOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3UUCCKUX
BEJIMYMH B BUJIE TaOIHI U TpaUKOB, JeNIaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICOBAHHUS,

cobOmoath TmpaBuja O€30mMacHOro0 Tpyda NpH TMPOBEASCHWM HCCICAOBAaHMK B paMKax y4eOHOTo
AKCIIEPUMEHTA, Y4eOHO-UCCIEI0BATEIIbCKON U MPOEKTHOU JIESITEIIbHOCTU C MCIOJb30BAaHUEM H3MEPUTEIbHBIX
YCTPOWCTB M JJaOOPaTOPHOTO 00OPYIOBAHHS;

pemiars pacu€THbIC 3aJa4M C SBHO 33JaHHON (PU3MYECKON MOJIENbI0, HCIONb3ys (PU3UUEeCKHe 3aKOHBI U
MIPUHIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3aJa4d BHIOMpATh (PU3UUYECKYIO MOJIEb, BBIACIATH (U3HMUCCKUE
BEJIMYUHBI U (OPMYJIbI, HEOOXOAMMEBIE IS €€ pEeIIeHHUs, MPOBOJUTH PACUEThl U OICHUBATh PEATLHOCTH
MOJTYYEHHOTO 3HaUeHUs (PU3NIECKON BEITUYHHBI,

pelaTh KaueCTBEHHBIC 3aJja4M: BHICTPAUBATh JIOTHUECKU HEMPOTHUBOPEUUBYIO LIETIOUKY PACCYKICHHM C
OTIOPOM Ha U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKUE SIBJICHUS;

MCIOJIb30BATh MPU PEIICHUN YIeOHBIX 3a/1a4 COBPEMEHHbIC NH(POPMAIMOHHBIE TEXHOJIOTHH /IS TIOMCKA,
CTPYKTYpUPOBaHHUS, HWHTEPIpPETAlMd M TMpeACTaBleHUS Y4eOHON M HAyYyHO-TIOMYJSpHOW HH(pOpMaluHy,
MOJIY9EHHOU M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU aHATM3UPOBATH IMOTyIaeMYyI0 HH(OPMAIIHIO;

MPUBOJUTh TPHUMEPHl BKJIa/la POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAyKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

WCIIOIb30BaTh TEOPETUYECKHE 3HAHUSA 10 (HU3MKE B TIOBCEIHEBHOM JKM3HHU IS OOCCIICUCHHS
0€30MMacHOCTH TPU OOpalICHUH C NMPUOOpPAMH M TEXHHUYECKUMHU YCTPONCTBAMM, JJIsi COXPAHCHUS 3I0POBbS H
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOIIeH cpefie;

paboTaTh B TPYIIE C BBINIOJHEHUEM PAa3IMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATH PabOTy TPYIIIHI,
paloHaIbHO pacHpelesaTh OO0S3aHHOCTH M IUIAHUPOBATH JACSITENBHOCTh B HECTAHAAPTHBIX CUTYAILMSX,
aJICKBATHO OIICHUBATH BKJIA] KAXJIOTO U3 YYACTHUKOB TPYIIIEI B PEHICHUE PACCMATPUBAEMON MTPOOIICMEI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE AOJKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh Ha IpUMEpax pPojiab U MecTo (GU3UKH B (HOPMHPOBAHMHM COBPEMEHHOH Hay4dHOM
KapTUHBI MUpA, B Pa3BUTUH COBPEMEHHOW TEXHHKH M TEXHOJIOTMH, B MPAKTHYECKOW IEATEIIbHOCTH JIOJIEH,
[[EIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YYHUTHIBATh TPAHUIIBI MPUMEHEHUS U3YYCHHBIX (DU3UUYECKUX MOJIEIICH: TOUCUHBIM SJEKTPUUECKUM 3apsi,
Jyd CBETa, TOYEUHBIM HCTOYHUK CBETA, SAEPHAsl MOJEIb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO sipa IMpu
pereHuu GU3NIECKUX 33714,

pacmno3HaBaTh (hu3HUecKue sIBICHUS (MPOILECChl) M OOBACHATh UX HAa OCHOBE 3aKOHOB 3JIEKTPOJIUHAMUKU
Y KBAaHTOBOM (DU3UKH: AJIEKTPUUECKasi MPOBOJAUMOCTD, TETNIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JIEUCTBUS
TOKA, B3aMMOJICHCTBHE MAarHUTOB, AJIEKTPOMATHUTHAA UHAYKIMUS, JEHCTBUE MAarHUTHOTO TOJISI HA IPOBOJIHUK C
TOKOM M JIBWDKYIIUICS 3apsiji, SJEKTPOMArHUTHBIC KOJIeOaHUS M BOJIHBI, MPSMOJIMHEHHOE pacrpoCTpaHEHUE
CBETa, OTpakeHHUe, IpelomiieHue, MHTephepeHuus, Audpakuvs U MOJSIpU3alUsS CBETa, IUCIEPCHUS CBETa,
¢dotoanexkrpudeckuii 3pdext (poroapdexT), cBeToBOE AaBieHNEe, BOSHUKHOBEHUE JIMHEHYATOT 0 CIIEKTpa aToMa
BOJIOPO/a, €CTECTBEHHAs! U UCKYCCTBEHHAs paJJUOAKTUBHOCTb;

OMHCHIBATh U3YYCHHBIC CBOMCTBA BEIIECTBA (IJIEKTPUUECKHE, MATHUTHBIE, ONITUYECKHE, DIEKTPUUECKYIO
MPOBOAMMOCTh PA3JMUYHBIX CpPEl) U DJICKTPOMATHUTHBIC SIBICHUS (IIPOLIECCHI), HUCHONB3YS (pusmdeckue
BEJIMYUHBI: DJICKTPUUCCKUN 3apsJl, CUJIa TOKA, SJECKTPUUECKOE HAMPSDIKEHHE, DJICKTPHUECKOE COMPOTHUBIICHUE,
Pa3HOCTh MOTEHIIMATIOB, YJEKTPOABMKYIIAs CUIa, padoTa TOKa, MHAYKIMS MarHUTHOTO TOJs, Cuia AMIiepa,
cuna JlopeHa, HHIYKTUBHOCTh KaTYIIKH, YHEPTUS DJEKTPUUECKOTO U MarHUTHOTO TIOJICH, MEPUO U 4acToTa
KosjeOaHuil B KoJeOaTelbHOM KOHTYpE, 3apsl M CHjia TOKa B MPOIECCe TAPMOHHYECKHX JJIEKTPOMArHUTHBIX
KoJieOaHui, (HOKYCHOE paAcCTOSIHUE W ONTHYECKas Cujia JIMH3BI, MPU OINHWCAHUM TPABUIHHO TPAKTOBATh
(Gu3MUYECKUH CMBICT HCHONB3YyEeMBIX BEIMYMH, WX OOO3HAUEHUS © EIUHHIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIONINE JAHHYIO (M3UYECKYIO BETUYUHY C APYTHMH BETHYMHAMMY;

OTHCHIBATh M3yYeHHBbIC KBAHTOBBIEC SBIICHUS U TPOIIECCHI, UCIIONB3Yys (PU3UUECKHE BETUYUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JIJTHHA BOJIHBI M YacTOTa CBETA, DHEPTHUs M UMITYJIbC (OTOHA, TIEPHUO/I MOTypacmaja,
SHEPTUsl CBSI3U aTOMHBIX SiFep, MPH OMHMCAHWUU TMPABWIHHO TPAKTOBATh (DM3MUECKUN CMBICI HCIOIh3YEeMbIX



BEJIMYMH, UX 0003HAYCHUSI M CUHUIIBI, YKA3bIBaTh (JOPMYJIBI, CBA3BIBAOIINE JAHHYIO (DU3HUECKYIO BEIHUUHY C
JOPYTMMHU BEJTMYUHAMU, BRIYUCIATH 3HaU€HUE (PU3NUECKON BETMUUHBI;

aHAIM3UPOBATh (PU3UUECKHE TIPOIECCHl U SBJICHHUSI, UCTIONB3Ysl (DU3MUECKHE 3aKOHBI U MPUHIIMIITBL: 3aKOH
OMa, 3aKOHBI [TOCJIEI0BATENBHOIO U MAPAJLIEIBHOIO COEAMHEHUS IPOBOJHUKOB, 3aKOH Jloyns—JIeHna, 3akoH
3JIEKTPOMArHUTHOM WHAYKUWH, 3aKOH MPAMOJMHENHOIO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHHUs CBETA,
3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHA U1 (oTod(ddekTa, 3aKOH COXpaHEHUS PHEPTUU, 3aKOH
COXpaHEHUs1 MMIIYJIbCA, 3aKOH COXPaHEHUsS JJIEKTPUYECKOrO 3apsza, 3aKOH COXPAaHEHMs MacCOBOI'0 YHUCIA,
noctynatel bopa, 3aKOH paAlOaKTUBHOIO pacmajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BRIPAKEHUE U YCIIOBUS (TpaHUIIbI, 001aCTH) MPUMEHUMOCTH;

ONpEIEATh HAIPaBJICHUE BEKTOPA MHIYKLIUHA MAarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHJIbI AMIepa u
cunbl JIopeHua;

CTPOUTH U OMHUCHIBATh U300pakeHHE, CO3/1aBae€MOE TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITIOJTHATH 3KCIIEPUMEHTHI TI0 UCCIICOBAHUIO (PU3UYCCKUX SIBICHUH M MPOIECCOB C HMCIOIH30BAHUEM
NOpsIMBIX M KOCBEHHBIX HM3MEPEHMii: Mpu 3ToM (opMynupoBaTh MpoOiemy/3anady M TUIOTE3y Yy4eOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYyI0BaHUS, MPOBOIUTE OMBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIC W3MEPEHUS (PU3UYECKUX BEIUYHMH, I[P 3TOM BHIOUPAThH
ONTUMAJIBLHBINA CLIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHHIE METOIbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUIl;

HCCTIE0BATh 3aBUCUMOCTH (PU3WYECKUX BEIIMYMH C HCIOJIb30BAHUEM IMPSMBIX W3MEPEHUM: TIPH ITOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUpPOBATh PE3yNbTaThl MOJYyYEHHOW 3aBUCUMOCTU (PU3NYECKUX BEIUYUH B
BHJI€ TaOIHI] U TPaMKOB, JE1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICI0BAHMUS;

coOmofaTh mpaBuia 0Oe30MacHOro Tpyda MpH MPOBEIECHUU HCCIENIOBAaHUN B paMKax ydeOHOro
AKCIIEPUMEHTA, Y4eOHO-UCCIE0BATEIILCKON U MPOEKTHOU JESITEIIbHOCTU C MCIOJb30BAaHUEM H3MEPUTEIBHBIX
YCTPOIMCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

pemars pacu€THbIC 33aJja4M C SBHO 33JaHHOW (PU3MYECKON MOJIENBI0, UCTIONB3Ys (PU3NICCKUE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHajin3a YCIOBHUS 3aJaud BBIOMPATh (DU3MUECKYI0 MOJENb, BBIACIATH (PU3UUECKHE
BEJIMYMHBI U (OPMYJIbI, HEOOXOAMMBIE JUIsi €€ PEIICHHUs, MPOBOIUTH PAcuEThl M OICHUBATh PEATLHOCTH
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIUYUHBI,

pelaTh KaueCTBEHHBIC 3aJ1a4d: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKIAECHUN C
OTOPOH Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE SBICHHUS;

WCIIOIB30BaTh MIPU PEIICHUH YUYE€OHBIX 3a7]a4 COBPEeMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA,
CTPYKTYpUPOBAHUS, HWHTEPIPETAllUd M TPEACTAaBICHUS Y4eOHONH M HaydyHO-TIONMYJSpHOW WH(pOpMaIUH,
MOJTYYEHHOM M3 Pa3IMYHBIX HICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH IMOJTy4aeMyIo HH(OpMaIIUIo;

OOBSICHATH MPUHIUIBI IEHCTBUS MAIIUH, TPHUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3anyaTh YCIOBUS UX
0€301acHOT0 UCIOJIb30BaHUS B IOBCETHEBHON KU3HU,

MPUBOJIUTh TPUMEPHl BKIaJa POCCUUCKUX M 3apyOeKHBIX Y4EHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

WCIONIb30BaTh TEOPETUYECKUE 3HaHMS MO0 (U3MKE B TIOBCEIHEBHON KU3HH Uid OOecredeHus
0€30MacHOCTH TIPH OOpaIlleHUH C MPUOOpPaAMU M TEXHUYECKUMHU YCTPOMCTBAMHU, JJISI COXPAHEHHS 3I0POBBS U
COOJTIOICHUSI HOPM DKOJIOTHYECKOTO MOBEJICHHUS B OKPYKaIOIIEH Cpefie;

paboTarth B TPyNIE C BBIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, TUIAHHUPOBATH PabOTy TPYIIIbI,
paloHaIbHO pacHpelesaTh OO0S3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTh B HECTAaHAAPTHBIX CUTYaIUAX,
aJICKBaTHO OIICHUBATDH BKJIQJl KAXXIOTO U3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonnyecTBo YacoB OneKTPOHHbIE
N Haumerosatie KoHTponb (uncbposbie) O6opynoBaHie
]
nin pasng:oaBMM“nl?M Bcero Hble I'IpaKqueCKme obpasoBaTenbHble LieHTpa
Pore paboTbl paborel pecypcl «Toyka pocTan»
Pasgen 1. ®U3NKA U METOObI HAYYHOIO NO3HAHUA
duanka 1 MeTob Bubnuoreka LIOK
1.1 Hay4Horo 2 https://m.edsoo.ru/7f41bf7
No3HaHus 2
WToro no pasgeny 2
Pasgen 2. MEXAHUKA
Bubnnoreka L|OK Lincoposoit patumk
2.1 KnHematuka 5 https://m.edsoo.ru/7f41bf7 YCKOPEHUA
9 Lindpposon gatumk
YrNOBOW CKOPOCTU
Bubnunoteka LIOK y
2.2 [nHamuka 7 https://m.edsoo.ru/7f41bf7 Liucbposoit pat-uk
’ yCKOpEeHWSs
33KOHI Bubruoteka LIOK
2.3 | coxpaHeHus B 6 1 1 https://m.edsoo.ru/741bf7
MeXaHuke 2
Wtoro no pasgeny: 18
Pazgen 3. MONIEKYNIAPHAA ®U3UKA U TEPMOOUHAMUKA
Lindpposon gatumk
TEMNepaTypbl
OcHosb! Bubmuotexa LIOK Lincbposoit farumk
3.1 MOnEkynApHO- 9 1 https://m.edsoo.ru/7f41bf7 abconioTHoro
KMHETUYECKOIA 9 AaBeHus
Teopuu Habop no
MONeKyNSpHOK
husmke
LincppoBon fatumk
TEMNEepaTypbl
o Bubnnoteka L|OK Lincoposoit gatumk
32 cHoBS! 10 : https://m.edsoo.ru/7Tf41bf7 |~ @OCOMIOTHOM
TEPMOANHAMUKM ’ [aBIeHus
Habop no
MOJIEKYNSPHON
(u3mke
ig)(;r:;::;e Bubnuoteka LIOK 5
33 5 https://m.edsoo.ru/7f41bf7 |  MPPOBOM AATHMK
BELLECTBA. TEMNEpaTypbI

da3oBble

2
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nepexogp!
Wtoro no pasgeny: 24
Pazpen 4. ANEKTPOOUHAMUKA
Bubnuoteka LJOK
4.1 | OnekTpocTaTyka 10 1 https://m.edsoo.ru/7f41bf7
2
[OCTOSAHHbIN Lncpposoit parak
SNEKTPUYECKNIA bubnuoreka LIOK CliMbl ToKa
4.2 TOK. TOKM B 12 1 https://m.edsoo.ru/7f41bf7 Linbposoit Aaruk
pasfNyHbIX 2 HanpKEHIA
Cpenax Habop no
peAax. ANEKTPUYECTBy
Wtoro no pasgeny: 22
Pe3sepBHoe Bpems 2
OBLEE
KOJIMYECTBO 68 3 3
YACOB MO
MPOrPAMME
11 KJIACC
Ne KonundyecTso Yacos ONEKTPOHHbIE
HanmeHoBaHwve ObopynosaHue
asfenos K n (UncbpoBbie) eHTpa
n/ pasg Beero OHTPOIbHbIE pakTuyeckue 06pasoBaTenbHble LIEHTP
n N TEM NporpamMmbl paGoTb| paﬁo'rb| pecypeh! «Toyka pocta»
Pazpen 1. ANEKTPOOUHAMUKA
LincppoBon gatumk
MarHuTHOE none. Bubnuoteka LIOK L ctf Mg;é;OK:TqMK
1.1 | 3nekTpomarHuTHas 11 1 3 https://m.edsoo.ru/7 HaF)ﬂpﬂ)i(eﬂMﬂ
WHOYKLMS f41c97¢c Habop o
MarHeTusmy
Wtoro no pasgeny: 11
Pazpen 2. KONNEBAHWA U BOJIHbI
MexaHu4eckue u Bubnuoteka LIOK LiuchpoRoit gaTumk
2.1 3NEKTPOMArH1THble 9 1 https://m.edsoo.ru/7 F())KO erﬁzm
konebaHus f41c97c yckop
LincppoBon gatumk
MexaHuyeckue un Bubnuoteka LIOK L qf MS;(');OK:NMK
2.2 3NEKTPOMArH1THbIE ) 1 https://m.edsoo.ru/7 H:n meﬂm
BOJTHb f41c97c P
Habop no
MarHeTuamy
Bubnuoteka LIOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7 | Habop no onTuke
f41c97c
Wtoro no pasgeny: 24
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Pasaen 3. OCHOBbI CNELMANIbHOW TEOPUM OTHOCUTENILHOCTY

CI'IeOCVII-;?']Bbe-lIOVI Bubnuoteka LIOK
3.1 TL(t-)O " 4 1 https://m.edsoo.ru/7
P 41c97¢
OTHOCHUTENBHOCTY
WToro no pasgeny 4
Pazpen 4. KBAHTOBAA ®U3NKA
OneMEeHTbI KBaHTOBOW bibnuorexa LIOK
4.1 J—— 6 https://m.edsoo.ru/7
f41c97c
Bubnuoteka LIOK
4.2 CTpoeHue aToma 4 https://m.edsoo.ru/7
f41c97¢
Bubnuoteka LOK
4.3 | ATtomHoe aapo 5 https://m.edsoo.ru/7
f41c97¢
Wtoro no pasgeny: 15

Paspen 5. ANIEMEHTbI ACTPOHOMWKU U ACTPODUIUKN

OneMeHThI Bubnuoteka LIOK
5.1 acTPOHOMMM 1 7 1 https://m.edsoo.ru/7
acTpom3NKL f41c97c
Wtoro no pasgeny: 7
Paspen 6. OBOBLLAIOLIEE NOBTOPEHUE
Bubnuoteka LiOK
6.1 O:Oogga;{uljge 4 https://m.edsoo.ru/7
p f41c97c
Wtoro no pasgeny: 4
PesepBHoe Bpems 3
OBLEE KONNYECTBO 68 4 7
YACOB MO NMPOrPAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1. ®wusuka: 11 knacc: yueOHuk : 6a30BbIif ypoBens / I'.51. Mskumes, M.A. Ilerposa, O.C. YTonpHUKOB

u ap. - M.: [Ipoceemenue, 2021 r.

2. ®wusuka: 10 kiacc: yueOHUK : 6a30BbIi ypoBens / I'. 5. Maxkumes, M.A. Ilerpoa, O.C. YronbHuKOB

u ap. - M.: [Ipocsemenue, 2020 r.

w

[Ipocsemenne, 2021 1.

2. AranoB A. B. ®usmka BOKpYr Hac: KadyecTBEHHbIe 3amaud mo ¢usuke / A. B. Aranos. — M.: [lom

nemarorunku, 1998 r.

COopnuk 3anay no ¢usuke 10-11 kmacc / O.U. I'pomuesa - M.: Dx3amen, 2015 T.
4. Coopnuk 3amau no ¢usuke 10-11 kimacc / H.A. TlapdentbeBa - M.: [Ipocsemenue, 2017 1.

METOAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL
1. ®enepanbublii 'ocynapcTBeHHBINH 00pa3oBaTenbHbIi cTanaapt obuiero oopazosanus (PI'OC O0O0). - M.:
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3. byteipckuit I'. A. DxcnepumenTtanbHble 3anaun 1o ¢usuke/ I'. A. Byreipekuit, 0. A. CaypoB. — M.:
[Ipoceemenue, 1998 1.

4. T .A.Msxkumes, b.b. byxosues, H.H.Corckuit «®usuka. 10 kinace», -M.: TIpocsemnienue,2020

5. I'.SI.Msikumes, b.b. byxoBues, B.M. Uapyrun «®usuka. 10 knaccey», -M.: [Ipocsenienne,2021

6. A.Il.PeiMkeBuy, 3anaunuk «Pusuka 10-11», -M.:/Ipoda,2019

7. JI.LA.Kupuk «Puzuka 10. CamocTosiTenbHbIE U KOHTPOJIBHBIC paboThI», -M.: Mnekca,2020

8. B.1.Beperenpaux COOpHUK BOIIPOCOB U 33134 1o pusuke, TI1Y,2014

9. l'ombadap6 1. M. Coopauk Borpocos u 3aaa4 1o ¢uszuke. M.: Beiciias mkomna, 1973.

10. Crenanosa I'. H. Coopnuk 3anau o gusuke / I'. H. CremanoBa. — M.: [Ipocsemenue, 2015 r

11. JI.A. Kupuk, ®uzuka-10, camocTosATeIbHbIE 1 KOHTPOJIbHBIE padoThl. — M: «Mnekca», 2019 .

12. bakanuna, JL.II., benonyukun, B.E., Kozen C.M. CoOopuuk 3amad no ¢usmke mns 10-11 kmaccos ¢
yriyosneHHpIM n3ydenueM ¢usuku /Ilox penakiueit C.M.Ko3zemra, M. : Bepoym — M, 2013.

13. Kabapaun, O.®., Oprnos B.A., 3uns6epman A.P. @usuka: 3agaunuk: 9-11 xinaceel: YueOHOe mocodue st
o0meoOpazoBarenbHbIX yupexaeHuin. — M.: IIpoda, 2014.

14. Coopnuk 3amau o gusuke 10-11 xmace / O.U. I'pomuesa - M.: Dk3ameHn, 2015 r.

15. Coopnuk 3amau o pusuke 10-11 kmacc / H.A. IlapdpentseBa - M.: IIpocsemenne, 2017 r

U D®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
1. Enunas kosuiekuus nupoBbix 00pa3zoBatelibHbIX pecypcos http://school-collection.edu.ru
2. DnextpoHHas Bepcus rasetbl «Dusukay) http://fiz.1september.ru/

3. T'azera “1 cenTsa0ps’: Marepuaisl o gusnke. [Tondopka myOnMKaIuil Mo npernoaaBaHuio PU3UKH B IITKOJIC
http://archive.lseptember.ru/fiz/

4. DnexTpoHHBIN yueOHuK 10 pusuke http://www.physbook.ru/

5. OtkpbiTas pusmka. Dusukon http://www.physics.ru/

6. Caiit ®usuka.py http://www.fizika.ru/index.htm

7. ®usuka B anumanusx http://physics.nad.ru/

8. Bce ms yunrens http://www.uroki.net

9. O6paszoarenbHblil moptan «YYEBAy http://www.ucheba.com

10. Ceprep undopmanuonnoit mogaepxku EI'D, TUA http://mwww.fipi.ru

11. Bupryanbnsie nabopaTtopHsie padoTsl no ¢usuke ais 10 u 11 kinaccos
http://phdep.ifmo.ru/labor/common/ 12. Knaccuas ¢usuka http://class-fizika.narod.ru/
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