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AHHOTAL U

ITporpamma 1o ¢usuke 6a30BOro ypoBHsS Ha ypOBHE cpeqHero odmiero oOpa3oBaHus pa3paboTaHa
Ha OCHOBE ITOJIOKEHUH U TpeOOBaHUI K Pe3ysIbTaTaM OCBOCHHUSI OCHOBHON 00pa30BaTEIbHONW MPOTrPaMMBl,
npencrasieHHbIXx B @T'OC COO, a Taxxke ¢ yuérom denepanbHOil paboueil mporpaMMbl BOCIIUTAHUS H
KOHLENIMM TpernojaBaHust ydeOHoro mpeamera «@Pusuka» B 00pa30BaTEeIbHBIX OpraHU3aLUIX
Poccuiickoii deaepannn, peanu3yomux OCHOBHbIE 00pa30BaTeIbHbIEC IPOTPAMMEI.

CopnepxaHue mporpamMmbl 1O (HU3MKE HANpaBICHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa obydatomuxcs 10—11 kmacco npu oOyueHnn ux (usnke Ha 6a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-IEATEILHOCTHOTO TToaxoaa. [Iporpamma mo ¢usmke coorBercTByeT TpedboBanusm ®I'OC COO
K IUIAHUPYEMBIM JHMYHOCTHBIM, HNPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM OOYy4YeHHs, a TaKxKe
YUUTBIBA€T HEOOXOAMMOCTh peajM3allud MEXIIPEIMETHBIX CBs3ell (PM3MKM C €CTECTBEHHO-Hay4YHBIMHU
y4eOHbIMU NpenMeTaMu. B Hell onpenensioTcss OCHOBHbIE LENU U3Y4eHHUs (PU3MKH HAa yPOBHE CPEIIHETO
obmero o0pa3oBaHUs, IUIAHHUPYEMBbIE pe3yJbTaTbl OCBOGHHS Kypca (DU3MKU: JIMYHOCTHBIE,
MeTalpeIMETHEIE, peaMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma o (hu3uKe BKITIOYACT:

® [JJaHUpyeMble DPE3yNbTaThl OCBOEHHs Kypca (GH3MKM Ha 0a30BOM YpPOBHE, B TOM 4YHCIE

NpeAMETHBIE PE3YIbTaThI 110 ToJaM 00yUCHUS;

e cojaepxanHue yueOHoro npeamera «Pusnka» 1o rogaM o0yueHHs..

Ou3nka Kak Hayka o HamOoyiee OOIIMX 3aKOHAaX MNPUPOABI, BHICTyNas B KadecTBE y4eOHOTo
npeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJaJ B CHCTEMY 3HAaHUH 00 OKpy»XarollleM MUpe.
HlxonpHBI Kypc (u3MKH — cHCTeMOoOpa3ylomMid Al €CTECTBEHHO-HAYYHBIX YYEOHBIX HpEeAMETOB,
MOCKOJIBKY (PU3HMYeCKre 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3ydaeMbIX XUMHEH, Ouosoruei,
¢usnueckoii reorpadueil u actpoHoMuei. Mcnons3oBaHue U akTUBHOE IPUMEHEHUE (PU3NYECKUX 3HAHUM
OTpeneNsieT XapakTep M Pa3BUTHUE PAa3HOOOpA3HBIX TEXHOJNOTUH B cdepe PHEPreTHKH, TPaHCIOpTa,
OCBOCHHUSI KOCMOCA, MOJIyYCHHs HOBBIX MaTEpUaOB C 3aJaHHBIMU CBOWCTBAMHU M Ipyrux. M3yuenue
(u3MKM BHOCUT OCHOBHOM BKJIaJ B (HOPMHPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPa 00yYaroIuxcs,
B (hopmMupoBaHHME YMEHHMH MPHUMEHATH HAYYHBIH METOJ TO3HAHMS IPHU BHIIOJIHEHHH HUMH YYEOHBIX
HCCIIEIOBaHHUIL.

B ocHoBY Kypca (u3uKu 1 ypOBHS CpEAHET0 00LIero 00pa3oBaHus MOJIOKEH Psill UeH, KOTOphIe
MOYKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €T0 TOCTPOCHUSI.

Hoes yenocmnocmu. B cooTBeTCTBMM ¢ HEW Kypc SIBISICTCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COICP)KUT MaTepual U3 BCEX pa3lesioB (M3MKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOM, Tak H
COBPEMEHHOH (PH3UKH.

Hoes eenepanuzayuu. B cooTBercTBHMM C Hell MaTepuan Kypca (QU3MKM OOBEOUHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBiseTcs (QOpMHUpOBaHHE HPEACTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTepHH, BEIIECTBE U IOJIC.

Hoes cymanumapusayuu. EE peanuzanms mpeamnonaraeT MCIOJb30BAHUE T'yMaHHUTApHOTO
noTeHuuana (Gpr3n4eckoil HayKu, OCMBICIICHHE CBSI3M Pa3BUTHUS (U3UKHU C Pa3BUTHEM OOILECTBA, a TAKXKE
C MHUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U 3KOJIOTHYECKUMH PoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢pusnku npennosnaraetT 3HaKOMCTBO C IIMPOKUM KPYTOM
TEXHUYECKUX W TEXHOJOTHUECKUX MPHIIOKEHNH N3yUEHHBIX TEOPHI 1 3aKOHOB.

Hoes sxonoeuzayuu peannzyeTcst HOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJEPKAHMS, TIOCBAIIEHHBIX
9KOJIOTHYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TE€XHHWKH W TEXHOJOTHH, a
TaKKe 00Cy X IeHUS MPoOJIeM ParMoOHAIFHOTO ITPHPOIOTIONF30BAHNS U KOJIOTHUECKOH 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (JM3WKH Ha YPOBHE CPETHETO OOIIero o0pa3oBaHUs SBISTFOTCS
¢usngeckue Teopun (HopMHUpOBaHWE MPEICTABIECHUH O CTPYKType MOCTPOCHHS (U3NIECKOH TEOpHH,
ponu (hyHIaMEHTATBHBIX 3aKOHOB M MIPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHHUAX O MPHUPOJIE, TPAHHUIIAX
MPUMEHUMOCTH TEOPHH, /IJISl ONTUCAHHS €CTECTBEHHO-HAYYHBIX SBJICHHUN U TPOIIECCOB).

CucTeMHO-IEATEIbHOCTHBIN TOAXO0JI B Kypce (M3WKH pealu3yercss Mpekae BCEro 3a CUeT
OpraHM3alrN YKCIIEPUMEHTAIBHON IeATeNbHOCTH oOyqaromuxcs. s 6a30Boro ypoBHS Kypca (pU3uKu —



9TO WCMONB30BaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX YKCIIEPUMEHTOB U J1a00OpaTOpPHBIX padorT,
KOTOpbIe B Iporpamme No (pusnke oObeAWHEHbI B OOUIMK CHUCOK YYEHHUECKHX MPAKTUYECKUX padoT.
Brinenenne B yka3aHHOM TiepedHe Ja0OpaTOpHBIX Pa0OT, MPOBOAMMBIX JUIS KOHTPONS U OLCHKH,
OCYILECTBIISIETCSl YIaCTHUKaMHU 00pa30BaTENIbHOTO MpoIlecca NCXOIs U3 0COOEHHOCTEH MIaHUPOBAHUS U
ocHamleHus kaOmHeta ¢usuku. [Ipm 3ToM obecneumBaeTcsi OBNaJcHUE OOYYAIOMIMMUCS YMEHUSIMH
NPOBOANTH KOCBEHHBIE M3MEPEHUS], UCCICAOBAaHMUS 3aBUCHUMOCTEH (DU3NUECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB IO MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue ynenseTcs pEIIeHHI0 PacuETHBIX M KadeCTBEHHBIX 3afad. [lpum sTtom s
pacy€THBIX 3aJay MPHOPUTETOM SIBIAIOTCS 3aJaud C SBHO 33JaHHOM (u3ndeckoil Mopaenslo,
MO3BOJIAIOLINE IPUMEHATh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U
MHTErpUPYS 3HAHUS U3 Pa3HBIX pa3aesnoB. s KaueCcTBEHHBIX 3aad MPUOPUTETOM SIBIISIOTCS 3a4aHUs Ha
00bsICHEeHHE TNPOTEKaHMs (U3MYECKHX SBJICHUH W TMPOLECCOB B OKPYXKAIOUICH >KU3HHU, TpeOyromue
BBIOOpa (PM3NUECKOH MOJENH IS CUTyalluH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu ®@I'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOECICUEHHIO
yueOHoro mporecca 0a30BbIi YpoBeHb Kypca (GH3UKH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus JOIKEH
U3y4yaTbCsl B YCJIOBHSX HMPEAMETHOrO KaOWHEeTa (U3MKH WIM B yCIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO MHKIA. B KaOwHeTe GU3WKH TOJDKHO OBITh HEOOXOIAMMOE
nabopaTopHOe O0OpYyAOBaHME AJS BBIOJIHEHHUS YKa3aHHBIX B INpOrpaMMe IO (PU3MKE YYEHHYECKUX
MPaKTHIECCKUX pabOT U AEMOHCTPAITMOHHOE 000pYIOBaHHE.

JlemoHCcTpanoHHOe 000pyAoBaHue (POPMUPYETCS] B COOTBETCTBUM C MPUHLUIIOM MHUHHMAIbHON
JOCTaTOYHOCTH M 00eCHeyrBaeT IMOCTAaHOBKY IIEPEUMCIICHHBIX B HpPOrpaMMme IO (PU3MKE KIHOUEBBIX
JEMOHCTpAallMil AJs HCCIIEOBAaHMS M3Y4YaeMbIX SBIGHHM W  IPOLECCOB, SMIUPUYECKUX U
(hyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX [IPUMEHEHUI.

JlaGopaTopHoe o00OpymoBaHWE I YUCHHYECKUX IPAKTHICCKUX padoT ¢opMupyeTcs B BHIE
TEMAaTHYECKUX KOMIUIEKTOB U OOECICUMBAETCs B pacyére OJHOTO KOMIUIEKTa Ha ABYX OOyYaroIuXxcs.
TeMaTHuecKre KOMILIEKTHI JIAOOPATOPHOTO 00OpPYIOBAaHUS JTOJKHBI OBITH MOCTPOSHBI Ha KOMILIEKCHOM
UCIIOJIL30BAHUH aHAIOTOBBIX U IIHU(POBBIX MPHOOPOB, & TAKKE KOMITLIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BuJie IU(POBHIX Ja00PATOPHIA.

OCHOBHBIMH LIETSIMH U3Y4eHUS (U3HUKH B 001IeM 00pa30BaHHUHU SBISIOTCS:

e (QopMupoBaHue HHTEpeca M CTPEMJICHHS OOydalOIMXCAd K HAayYHOMY H3YYEHHUIO IIPUPOIBI,

PasBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

e pa3BUTHE TNpEACTaBJICHHH O  HAyyHOM  MeToJe TOo3HaHMA ©  (OpMHpPOBaHHE
MCCIIeIOBATEIBCKOTO OTHOLICHUS K OKPY KAIOLINM SIBICHHSIM;

e (QopMupoBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3yJIbTaTa U3yueHHsI OCHOB CTPOCHHUSI MaTepUH
1 QyH/IaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHHE yMEHHH OOBSCHATH SBJICHUS C HCIOJb30BaHHUEM (U3NYECKUX 3HAHWH U
HaYYHBIX JIOKa3aTeIbCTB;

e (QopMupoBaHye NPEACTABICHUN O PONIM (U3UKHU Ui Pa3BUTHA APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

Joctixenne 3TuX nenell obecrneynBaeTcsl peleHneM CIEOYIOIMX 3aJad B MPOLEcce M3y4YCHHUS

Kypca pu3ukn Ha ypoBHE cpenHero o0miero oopa3oBaHust:

e npuoOpeTeHNe CUCTEMBI 3HaHUH 00 00MKX PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYash MEXaHUKY, MOJEKYJSPHYIO (QH3HKY, JJIEKTPOIMHAMUKY, KBaHTOBYIO (H3HMKYy U
3JIEMEHTBI aCTPOU3UKHY;

e (QopMupoBaHre YMEHHH NPUMEHATH TEOPETHUYECKHE 3HAHHUA U1 OOBSICHEHHS (DU3NUECKUX
SBJICHUH B IMIPUPOEC U JUIA NPUHATHS NPAKTHUECKUX PEIICHUN B IIOBCETHEBHOM KHU3HU;

® OCBOGHHE CIOCOOOB PELICHMs Pa3IMYHBIX 3a/Ja4 C SBHO 33/JaHHON (PU3MYECKOi MOJeIbio,
3a]ay, MOJPa3yMEBaIONIUX CaMOCTOSTEIbHOE CO3JaHHe (HU3MYECKOH MOJEeNH, aJeKBaTHOU
YCIIOBHSIM 3a/1a4H;



e [MoHMMaHWe (HU3MYCCKHX OCHOB ¥ TIPUHIMIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CpENy;

e OBJIAJCHUE METOJAMH CaMOCTOATENIPHOIO IUIAHUPOBAHUS M IHPOBENCHUS (DPU3NUECKUX
9KCIIEPUMEHTOB, aHalM3a W UHTEpHpeTanuu HHGOpMAalWU, OINpPEHeNCHHS IOCTOBEPHOCTU
MOJIy9YE€HHOI'O pe3yJIbTaTa;

e CO37aHUE YCIOBHH JUISI Pa3BUTHSI YMEHHMH IPOEKTHO-HCCIIEAOBATENIbCKOM, TBOPUYECKOI
JeSITeIbHOCTH.

Ha usydenue ¢gusuxu (6a30BBIH YpOBEHb) Ha YPOBHE CPEAHEro o0mero oOpa3oBaHHs OTBOAUTCS

136 gacoB: B 10 xmacce — 68 wacoB (2 yaca B Hefento), B 11 kiacce — 68 gacos (2 yaca B HEJIEIO).

[Ipennaraemslii B mporpaMMe 1O (HU3UKE MEpPEYeHb J1a0OPaTOPHBIX M MPAKTHYECKUX paboT

ABJSIETCSl PEKOMEHAOBaHHBIM, YUHMTENb AEJaeT BHIOOP IpOBENEHHs JIa0OpaTOPHBIX PabOT M OINBITOB C
y4€TOM MHAMBUIYAIBHBIX 0COOEHHOCTEH 00YYatOINXCSL.



COJAEP)KAHUE OBYYEHMUSA

10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 NO3HAHUA
O®uszuka — Hayka O npupoje. HayuHble MeTonbl IO3HaHUS OKpy»Kawomero wupa. Pousb
9KCIEpUMEHTa U TEOPUH B IPOLIECCE O3HAHMS TPUPOABL. DKCIIEPUMEHT B (pr3HKe.
MogenupoBanue GU3MUECKUX SBICHUI U TpolieccoB. Hayunble rumore3bl. @U3NUECcKie 3aKOHBI U
Teopud. [ paHULIBI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [I[pHHIIMT COOTBETCTBHSL.

Pons 1 MecTo pusuku B GOpMHpPOBaHUH COBPEMEHHOM Hay4YHOW KapTHHBI MHpPa, B MPAKTUIECKON
JIEeATeJILHOCTH JIOJIEH.

Lemoncmpayuu

AHaj0oroBEIC U LU/Iq)pOBBIC HU3MCPUTCIIbHBIC HpH60pr, KOMIIbIOTCPHBIC JATUYHUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHE. OTHOCHTENBHOCTh MEXaHW4YecKoro aprkeHus. Cuctema oTcuéra.
TpaekTopusi.

Ilepememienne, CKOPOCTH (CpenHssl CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE MaTepHUaTbHON
TOYKH, UX MIPOEKIIUN Ha OCH CUCTEMBI KoopauHat. CIoXeHHe MepeMEeIIeHNH U CII0KEHNE CKOPOCTEMH.

PaBHOMEpHOE ¥ PAaBHOYCKOpPEHHOE MpPSIMOJHMHEHHOE [BIWXeHHe. [padukm 3aBUCUMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U TIEPEMEIIEHHUS] MaTepPHaIbHON TOYKH OT BPEMEHH.

CBoOomHOE azeHne. Y CKOpeHne CBOOOHOTO TIaACHIS.

KpusonuneiitHoe npuxeHue. [[BukeHne MaTepHalbHOM TOYKH MO OKPY>KHOCTH C MOCTOSIHHOM IO
MOJYJIO CKOPOCTBbIO. YTIIOBas CKOPOCTb, JHMHEHHas cKopocTh. [lepmog u wactota oOparieHus.
L{eHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHuuyeckne yCTpOHCTBA M NPAKTUYECKOE INPUMEHEHHE: CIIMIOMETp, ABIM)KEHHE CHapsJIOB,
LEITHbIE U PEMEHHBIE MTEPENAUU.

Jemoncmpayuu

Mopenb cuctemMsl 0TCUETa, MILUTIOCTPALMs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKECHHUS.

[MpeoOpazoBanue NBMKEHHUH € HCIIOIB30BAHMUEM IPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTBE.

Habnronenue aprkeHus Tena, OpOLIEHHOTO O/ YTIIOM K TOPU30HTY U TOPU3OHTAIBHO.

Wzmepenne yckopeHust cBOOOTHOTO MaJeHUsI.

Hampasnenue ckopocTH NpH JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuil sxcnepumenm, 1abopamopruvie pabomsi

N3ydyenne HepaBHOMEPHOTO ABMXKEHUS C LIETIBbIO OMPEIEIEHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY HYTAMH, NPOWIEHHBIMH TEJIOM 32 IIOCIEN0BAaTEIbHbBIE
paBHBIE NMPOMEKYTKM BPEMEHM IPHU PABHOYCKOPEHHOM JIBUKEHHMH C HadaJlbHOW CKOpPOCTBIO, PABHOM
HYJIIO.

W3ydenue ABMKEHUS IApHUKa B BSI3KOM KUAKOCTH.

Wzyuenue aBrxeHus tena, OpomeHHOro ropu30HTaILHO.

Tema 2. /lunamuka

[Ipunnun otHocutenbHocTH ['amunes. IlepBrid 3akoH HbroTona. MHepuuanbHble CHUCTEMBI
oTcuéra.

Macca tena. Cuna. Ilpunuun cynepnozuuuu cui. Bropoil 3akon HeroToHa 111 MaTtepuaibHOU
Touku. Tperuii 3akoH HproTOHA 17151 MaTepualbHBIX TOYEK.

3akoH BcemupHOro tarorenus. Cumna tsoxectd. IlepBast kocMuyeckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buasl TpeHus (mokos, ckonbkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue. Cuia
TPEHUsI CKOJbXKEeHUs U cuia TpeHus mokost. Koaddunuent tperns. Cuna conpoTUBICHUS NPH IBUKECHUH
Tena B AUIKOCTH WUJIH rase.

[NoctynaTenbHOE 1 BpaliaTeabHOE IBMKEHHE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHIIbl OTHOCUTENBHO OcH BpaieHus. [1neuo cuisl. YciaoBusa paBHOBECHUS TBEPAOTO Tena.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOE  MNPUMEHEHHE: MNOJIIUIHUKH, JABHKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SBneHue MHEPLUUH.

CpaBHEHNE Macc B3aUMOJCHCTBYIOLINX TEIl.

Bropoii 3akon HeioTona.

Wsmepenue cui.

CnoxxeHue cui.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT Ae(QOpPMALHH.

HesecomocTts. Bec Tena nmpu ycKopeHHOM NOAbEME U MAJCHUH.

CpaBHEHHE CUJI TPEHUS NTOKOSI, KAUEHHSI U CKOJIbKEHHUSI.

YcnoBus paBHOBecUs TBEpAOTO Tesa. Bujsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yuenune npmkeHns OpycKa 1o HaKJIOHHON TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B TPYKWHE M PE3UHOBOM 00pasIle, OT
ux nedopmarum.

HccnenoBanue ycioBuid paBHOBECHUS TBEPIOTO TENIA, UMEIOLIETO OCh BPALLEHUSI.

Tema 3. 3aKkonsvl coxpanenus é mexaHuke

Nmnynsc MaTepuanbHON TOYKM (Tena), CHUCTEMbl MaTepHANbHBIX TO4YeK. VMITynbc CHIBI |
W3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUS! UMITYJIbca. PeakTUBHOE ABUKEHUE.

PaGora cuibl. MOITHOCTB CHJTBL.

Kunernueckas sHeprisi MaTepuaIbHON TOUKH. Teopema 06 N3MEHEHUN KHHETHIECKON SHEPTUH.

IlorenumanbHas osHeprus. [loTeHumanbHas OSHepPrust ynpyro ae(OpMHUPOBAHHOW MPYKHUHEI.
[loTeHumanpHas YHEPTHA TeNna BOJIM3H MOBEPXHOCTH 3eMITH.

IloTeHumanbHbIe © HEMOTEHIIHAIBbHBIE CHITBL. CBSA3b pabOTHl HEMOTEHIIMAIBHBIX CHJI C H3MEHEHHUEM
MEXaHUYECKON IHEPTUN CHCTEMBI TeJI. 3aKOH COXPaHEHHS MEXaHHUYECKOW SHEPTHH.

Ymupyrue u Heynpyrvue CTOIKHOBEHHSI.

TexHu4eCcKHe yCTPOICTBA U MMPAKTUIECKOE IPUMEHEHHE: BOJOMET, KONEP, Py KUHHBINA MMHACTOJIET,
JIBIKCHHE PaKeT.

Jemoncmpayuu

3aKOH COXpaHEeHHs UMITyJIbCa.

PeakTuBHOE NBIKEHUE.

[epexon MOTEHIUATBEHON SHEPTUU B KHHETHUECKYIO U 00OpaTHO.

Yuenuueckuil sxcnepumenm, 1abopamopmvie pabomol

N3yuenne abCOTIOTHO HEYNIPYTOTo yiapa ¢ HIOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanne cBs3M paOOTHI CHIIBI C M3MEHEHHEM MEXaHWYEeCKOW 3HEpPruu Tena Ha IpHuMepe
PacTsKEHUS] Pe3UHOBOTO XKIyTa.

Pazpnen 3. MoJiekyasipaasi Gu3uka ¥ TEepMOIMHAMHUKA
Tema 1. Ocno6vl MOIEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIC TIOJIOKEHHS MOJICKYJSIPHO-KHHETUYECKOM TEOPHMM W HMX OIBITHOE OOOCHOBaHHE.
bpoynosckoe npwkenue. Huddysus. Xapakrep IBHKEHUS U B3aUMOJCHCTBHMS YAacTHL[ BELIECTBA.
Mogenu CTpOeHUs Ta30B, KUIKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
Mozeinel. Macca u pazMmepsl MosiekyJl. KonnmuectBo Bemectsa. [loctostHaass ABoragpo.
TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana temneparyp Llenbcus.



Mopens wuaeansHoro rasa. (OCHOBHOE YpaBHEHHME MOJIEKYJIIPHO-KMHETHYECKOH Teopuu
UCANbHOrO Taza. AOCONIOTHas TeMmIeparypa Kak Mepa cpelHed KWHETHYEeCKOW JHEPruH TEIIOBOTO
JIBUKEeHHd dacTull rasza. lllkama temneparyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue MeHneneeBa—
Knaneiipona. 3akon [lansToHa. M30omnpomeccsl B HI€aIbHOM rasze ¢ MOCTOSHHBIM KOJIMYECTBOM BEILECTBA.
I'paduueckoe npencraBieHrne H30NPOLECCOB: H30TEpMa, H30X0pa, n3o0apa.

TexHU4eCcKHe yCTPOUCTBA U MTPAKTHUECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbIThI, TOKa3bIBAIOIINE AMCKPETHOE CTPOEHHUE BelecTBa, (oTOrpaduu MOJIEKYJ OPraHHYECKHX
COEOUHEHU.

OmnbITel 10 JUQPY3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBIKEHHS.

Mogens onsita TepHa.

OnbITH], AOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBUS.

Mogens, HIIIOCTpUpYyIoLas NPpUPOAY JABICHHS ra3a Ha CTEHKH COCyJa.

OnBITHL, WITIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS HICAIBHOTO rasa, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Ormpenenenrne Macchl BO3AyXa B KJIIACCHOH KOMHATe Ha OCHOBE HM3MEpPEHHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEl.

HccnenoBanne 3aBUCUMOCTH MEXKIY MTapaMETPaMH COCTOSIHUSI Pa3pEXEHHOrO0 rasa.

Tema 2. Ocrosbt mepmoouHamuku

TepMonnHamMudeckas cucreMa. BHYTpeHHsISI DHEPTUS TEPMOIUHAMHYECKOW CHCTEMBI M CHOCOOBI
e€ m3meHeHns. KonmmyecTBo TeroTel U paboTta. BHyTpeHHSs SHEPrUs OJHOATOMHOTO HIEalbHOTO rasa.
Buapl Termnonepenaun: TEIIONPOBOJHOCTb, KOHBEKIINS, U3IyUEHUE. Y AeNIbHAsS TEIUNIOEMKOCTh BEILIECTBA.
KonnuecTBo TennoTH pu TEIIoNepeaye.

[TonstTne 00 ammabaTHOM TIporiecce. IlepBBIN 3akOH TepMOAWHAMHKH. [IpHMeHEeHHWe IEepBOTO
3aKOHAa TEPMOJUHAMHUKH K H30mporieccam. I paduaeckas uHTepnperarys paboTs rasa.

Btopoii 3akoH TepMoarHAMUKH. HeoOpaTHMOCTh TIPOIIECCOB B TIPHPOJIE.

TeroBele MamwHbL. [lpuHIUNBL OeficTBUS TemioBelx MamuH. [IpeoOpa3zoBanmst sHEpTHU B
TeroBeIX MammHax. KosdduuueHnt momesnoro ameiictBus TeruioBod MamuHbl. Lukn KaprHo m ero
KO3 UIMEHT TOJE3HOT0 ASHCTBUA. DKOIOTHUYECKHE TPOOIEMBI TEIIOHEPT € THKH.

TexHu4ueckne ycTpOWCTBA WM IPAKTHYECKOE IMPHMEHEHHE: [BUTATelh BHYTPEHHETO CTOpaHMUs,
OBITOBOH XOJIOAMIHHAK, KOHAUIINOHED.

Jlemoncmpayuu

M3meHenne BHyTpEHHEH SHEPTUH Tella MPH COBEPIICHUH PaOdOTHI: BBIJIET MPOOKH U3 OYTHUIKH MO
JNEWCTBUEM  CXAaTOro BO3JyXa, HarpeBaHue d¢upa B JATyHHOW TpyOKe myTéM  TpEHHs
(BUICOIEMOHCTpAIINS).

H3menenune BHyTpeHHEHN sHEpruy (TemMrepaTypsl) Teja Ipy TeIuionepeaaye.

OnbIT 10 a1MabaTHOMY PaCIIMPEHHUIO BO3AyXa (OMBIT ¢ BO3AYUIHBIM OTHHBOM).

Mopenu napoBoil TypOHHBI, IBUTATENs] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JABUTaTeNs.

Yuenuueckuil sxcnepumenm, 1abopamopmuvie pabomol

N3mepeHne ynenpHOM TeMI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanusa eeujecmea. Pazoevle nepexoont

IMapooOpa3oBanue u KoHjaeHcarus. Vcmapenue u kuneHue. AOCONIOTHAS W OTHOCHUTEIbHAsI
BJIQXHOCTh BO3AyXa. HacellmeHHBI map. YxpempHas TemioTa NapooOpa3oBaHHs. 3aBHCUMOCTD
TEMIEPaTypbl KUIIEHUS OT JAaBICHMUSL.

Teépmoe teno. Kpucrammyeckue 1 amopgHble Tena. AHU30TPONHSI CBOMCTB KpUCTayuIoB. JKunkue
kpuctajuibl. CoBpeMeHHbIe Martepuaisl. [InaBnenue u kpucranauzanus. Y elbHas TEIIIOTa IJIaBJICHUS.
CyOnumarnust.

YpaBHEeHHE TEIUIOBOIO OanaHca.



TexHuueckue yCTpoiCTBa U MPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KaJOPUMETD,
TEXHOJIOTUHU MOJIYYCHHs] COBPEMEHHBIX MaTEpPUAIOB, B TOM YUCJIE HAHOMATEPHUAJIOB, © HAHOTECXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TApOB.

Kunenue npu noHM>KEHHOM JABICHUU.

CriocoOBI U3MEPEHUS BIAKHOCTH.

HaOumoienme HarpeBaHus ¥ IDIaBICHUS KPUCTANTHIECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

M3mepenne 0THOCUTENBHOM BIaKHOCTH BO3AyXa.

Pa3nen 4. dnekTpoamHaMuKa

Tema 1. Inekmpocmamura

OnexTpu3anusa Ten. OJeKTpudecKui 3apsan. /[[Ba Buaa snexkTpuueckux 3apsnoB. [IpoBogHuKw,
JTUDJIEKTPUKH U TIOTYTIPOBOAHUKH. 3aKOH COXPaHEHHs dJIEKTPUIECKOT0 3apsiia.

BzanmopeiictBue 3apsmoB. 3akoH Kymona. TodedyHBI 3IEKTPUUYCCKUN 3apsll. DIIEKTPUIECKOE
nosie. Hanpsix€HHOCTh 3i1eKTprudecKoro nousist. [IprHOuI cynepno3uiuu NIEKTPUYECKUX nosel. JInnuun
HANPsHKEHHOCTH JIEKTPHUIECKOTO TTOJIS.

Pabora cun snekrpocratudeckoro nons. [lotennuan. PazHocts moreHuuanoB. [IpoBogHuku u
JTUDJIEKTPUKH B 3JIEKTPOCTATHUECKOM Iosie. J{uanekTpudeckas MpOHUIIAeMOCTb.

OnekrpoémkocTs.  KoHaeHcaTop. DNeKTpOEMKOCTh  IUIOCKOTO  KOHAEHCATOpa.  DHEPTHs
3apsHKEHHOT0 KOHJIEHCaTopa.

TexHuueckue YCTpOHCTBA UM  MNPAKTUYECKOE MPUMEHEHHUE: 3JEKTPOCKOI, 3JIEKTPOMETD,
9NEKTPOCTATHUECKAs 3alllUTa, 3a3eMJICHHE 3JICKTPONPHUOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIN ammapar,
CTPYHHBII IPUHTED.

Jemoncmpayuu

YCTpOoUCTBO U IPUHLIMIL JEHCTBUS MIEKTPOMETPA.

B3aumogeiicTBue Ha3IEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE TOJIE 3apAKEHHBIX TEI.

IIpoBOAHMKHM B JIEKTPOCTATHUECKOM IIOJIE.

OnexTpocTaTuyeckast 3aluTa.

JIM3IIEeKTPUKY B 3IEKTPOCTATHUECKOM I10JIE.

3aBUCHMOCTb NEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT MJIOLIaAN IUIACTHH, PACCTOSIHUS MEXTY
HUMH U JUIIEKTPUUECKONH TPOHUIIAEMOCTH.

OHeprus 3apspKeHHOr0 KOHAEHCATopa.

Yuenuueckuil sxcnepumenm, 1abopamopruvie pabomoi

W3mepenue 31eKTpo€MKOCTH KOHIEHcaTopa.

Tema 2. Ilocmoannwiii dnekmpuueckuii mox. Toku 6 paznuunvix cpedax

DNeKTpUYecKUuil TOK. YCIOBHSA CYIIECTBOBAHHS AIIEKTPHUECKOT0 Toka. Mcrounwmkn toka. Cuia
ToKa. [ToCcTOSHHEBIN TOK.

Hanpsoxenue. 3akon Oma 115 yyacTka LETH.

DNEeKTpUYEeCcCKoe COMPOTUBIICHHE. Y IeIbHOE COMPOTHBIEHHE BemecTBa. llociemoBarensHoe,
napasuieIbHOe, CMEIIAaHHOE COeTMHEHNE ITPOBOHHUKOB.

Pabora anextpudeckoro Toka. 3akoH Jxoymns—Jlenna. MOIIHOCTh ANIEKTPUIECKOTO TOKA.

DNEeKTPOABIDKYIAS CHJIa U BHYTPEHHEE COMPOTHBIICEHNE UCTOYHHUKA TOKa. 3aKkoH OMa IS TTOJTHOM
(3amKkHYTO#) AnekTpudeckoi nernu. KopoTkoe 3ambikanue.

ONEeKTpOHHAsT MPOBOJUMOCTh TBEPIABIX METAIUIOB. 3aBHCHMOCTH COINPOTHUBIEHHUS METAJUIOB OT
TemnepaTypsl. CBEpXIIPOBOAUMOCTb.

DnexTpudeckuil TOK B BakyyMme. CBOMCTBA IIEKTPOHHBIX ITYYKOB.



[onynpoBoguuku. CoOCcTBEHHAs! U IPUMECHAs! IPOBOAUMOCTE NOJTYNpoBOAHMKOB. CBolcTBa p—N-
nepexona. [TomynpoBogHUKOBEIE TPHOOPHL.

OneKTpUYeCKUil TOK B pPacTBOPax M PacIuIaBax JIEKTPOIUTOB. DIEKTPOIUTHYECKAS IUCCOLUAIIUS.
OneKTponns.

OnekTpudeckuil TOK B raszax. CaMOCTOATENBHBIH W HECAaMOCTOSTENBHBIM paspsan. MoaHus
[1na3ma.

TexHuueckue yCTpOWCTBA M NPAKTHYECKOE INPHUMEHEHHE: aMIIepMETp, BOJIETMETpP, pEocTar,
WCTOYHUKH TOKAa, 3JIEKTPOHArpeBaTeNbHbIE NPHOOPHI, 3JIEKTPOOCBETUTENbHBIE HPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIM IHOJ, TEPMUCTOPbI M (OTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIA HO,
rajJbBaHMKa

Lemoncmpayuu

W3mepenue cuitbl TOKa M HAPSKEHUSL.

3aBHCHUMOCTb CONPOTUBICHUS NIJIMHIPUIECKUX TPOBOAHUKOB OT JUIMHBI, IUIOIIAAN TTOIIEPEYHOTO
CeUeHHs U MaTepuana

CMenaHHOE coeIMHEHNE TPOBOAHUKOB.

IIpssmoe m3MepeHne 3IeKTPOABIKYLIeH cuibl. KopoTkoe 3aMbIkaHue raJbBaHUYECKOTO JIEMEHTA
U OLICHKA BHYTPEHHETO COIIPOTHUBIICHNUS

3aBHCUMOCTb COIIPOTHUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTD BIEKTPOIIUTOB.

UckpoBoii pa3psig 1 IpOBOJMMOCTb BO3/TyXa.

ORHOCTOPOHHSIS TPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomsi

N3yueHne CMEIIaHHOTO COeIMHEHNUS PE3UCTOPOB.

W3mepeHne 31eKTPOABIKYILIEH CHIIBI HCTOUYHMKA TOKA U €T0 BHYTPEHHETO COIPOTUBIICHUS

Hab6ronenue snekTpounsa.

Me:knpeaMeTHbIe CBSI3H

Msydyenne kypca ¢usukm 0OazoBoro ypoBHA B 10 Kilacce OCYIIECTBIACTCS C YYETOM
CoJIepKaTeNbHBIX MEXKIPEIMETHBIX CBSI3ed C KypcamMHd MaTeMaTHKH, OWOJIOTHH, XWMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle noHAmMuUsA, CBA3aHHBIE C W3YYEHHEM METOIOB HAyYHOTO TO3HAHUS: SBIICHHE,
HaydHBIH (DakT, THIOTEe3a, Qu3WYecKkas BEIWYMHA, 3aKOH, TEOpPHUsS, HAONIOJCHHUE, DJKCICPUMEHT,
MOJIETMPOBAaHNE, MOJIEIh, H3MEPEHHE.

Mamemamuxka: pelieHne CHCTeMBbl ypaBHEHHWH, NMuHeHHas (yHKIus, mapaborna, runepboma, ux
rpadWKu U CBOICTBA, TPUTOHOMETpHUECKHE (QYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIIUH HAa OCH KOOPAWHAT, CJI0XKEHHE BEKTOPOB.

Buonocusa: mexannyeckoe ABMKEHUE B JKUBOW mpupoxe, Auddysus, 0cMocC, TEIIIO0OMEH KUBBIX
OpraHu3MOB (BHUBI TEIUIONEPEayuH, TEMJIOBOE PaBHOBECHE), NEKTPHUUECKHE SBJICHNS B KUBON MPUPOJIE

Xumus: JTUCKPETHOE CTPOEHHE BEIeCTBa, CTPOEHHE AaTOMOB W MOJIEKYJ, MOJb BEIIeCTBa,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, JKUIKOCTEH U Ta30B, JIEKTPUYECKUE CBOMCTBA
METaJIIIOB, SJIEKTPOIUTHYECKAs TUCCOLIMAIINS, TaIbBAaHUKA.

Teoepaghus: BNaXXHOCTH BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHWE JIBMKEHUH C HCIOJIb30BAHUEM MEXAaHM3MOB, YUYET TpEHUS B
TEXHHKE, TMOAIIUIHUKY, UCIIONb30BAHNE 3aKOHA COXPAHEHHs MMITYyJIbCca B TEXHHUKE (pakeTa, BOAOMET U
JpyTHue), ABUraTelb BHYTPEHHETO CrOpaHMs, MapoBas TypOuHa, ObITOBOI XOJIOJMIBHHUK, KOHAUIUOHED,
TEXHOJIOTHU TIOJTYYEHHs COBPEMEHHBIX MaTepHallOB, B TOM YHCJIE HAHOMAaTEpHaioB, U HAHOTEXHOJIOTHUH,
3NIEKTpOCTATHYECKas 3allluTa, 3a3eMJICHHE DIIEKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIA MNpPUHTED,
3IIEKTpOHArpeBaTeIbHbIe IPUOOPHI, SIEKTPOOCBETUTEIbHbBIC MPUOOPHI, TaIbBaHNUKA

11 KVIACC



Pa3nen 4. DnekTpoarMHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHumHan UHOYKUUs

ITocTostHable MarHUTHL. B3aumonelcTBHE MOCTOSIHHBIX MarHutoB. MaruutHoe mone. Bektop
MarHuTHOM MHIyKUuU. [IpuHIUD Cyneprno3uluyd MAarHUTHBIX Moyel. JIMHWKM MarHUTHOW WHIYKIUU.
Kaptuna nuHUI MarHUTHOM MHIYKIWU MOJIS MOCTOSHHBIX MAarHUTOB.

MarsauTHOE ToJIe IPOBOJHUKA C TOKOM. KapTuHa JHMHMNA WHAYKIWHA MarHUTHOTO TIOJS JJTMHHOTO
MPSIMOTO TPOBOJHWKA W 3aMKHYTOTO KOJBIIEBOTO IPOBOJHHKA, KATYIMIKH ¢ TokoM. OmbIT Dpcrena.
B3aumopeiicTBue NpOBOAHUKOB C TOKOM.

Cuna Amriepa, e€ MOAYJb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOAoylb M HampaBieHHe. JIBUXKEHHE 3apsOKEHHON 4YacTUIBI B OJHOPOIHOM
MarautHoM molie. PaGora cuiner Jlopenia.

SlBneHre  SNEKTPOMArHWTHOW  WHAYKIHMH. [lOTOK  BEeKTOpa  MarHUTHOH  HMHIYKIIHH.
DNEKTPOABIKYIIAS CHJIA HHIYKIIMH. 3aKOH 3JIEeKTPOMarHnTHOU uHayKiuu Dapanes.

Buxpesoe anekTpuyeckoe moise. DIEeKTPOABIKYIIAS CHIIa UHAYKIUU B MPOBOJHUKE, IBIXKYIIEMCS
MOCTYIATEIBHO B OAHOPOIHOM MarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHaykTHBHOCTE. SIBNeHNE CAMOWHAYKIUU. DIEKTPOIBUKYIIAS CHITa CAMOWHIYKIIHH.

DHeprus MarHUTHOTO TIOJIS KATYIIKH C TOKOM.

DJIeKTPOMarHuTHOE MoJie.

TexHudueckne  yCTpOHCTBA ¥ TPAaKTHYECKOE€  TNPUMEHEHHEe:  IOCTOSHHBIE  MAarHHTHI,
AIIEKTPOMATHUTEI, JJIEKTPOIBUTATENh, YCKOPUTEIH 3JIE€MEHTAPHBIX YaCTHUI], MHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MAaTHUTHBIM ITOJIEM.

JIvHMM MHAYKIUYA MarHUTHOTO TIOJISL.

B3anMozeiicTBue 1BYX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HelictBue cuibl JIopeHia Ha HOHBI 3JIEKTPOJIUTA.

SIBlieHUE 3IIEKTPOMArHUTHON UHAYKIIWH.

IIpaBuno Jlenna.

3aBUCHUMOCTH BHCKTPOIIBH)I(yHIeﬁ CHJIBI MHAYKIIUH OT CKOPOCTU U3MECHCHHUS MAarHUTHOI'O ITOTOKA.

SIBneHue caMOUHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

I/IsyquHe MAaravuTHOI'O ITOJIA KaTYIIKU C TOKOM.

HccnenoBanne neWCTBUS OCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOW UHAYKIIUH.

Pa3nes 5. KoieGanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpoOMaZHUMHbBIE KOJ1€0AHUA

KonebatensHast cucrema. CBoOOgHBIE MexaHWueckue Kosiebanusi. ['apMoHMyeckue KoseOaHMs.
[lepuon, wacrora, ammutyaa u ¢asa xonedanuid. [IpykuHHBIH MasTHHK. MaTeMaTu4eckuii MasTHHK.
YpaBHEHHE rapMOHUYECKUX Kosiebanuil. IIpeBparienue sHEpruy npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiii  kOoHTYp. CBOOOIHBIE  3IEKTPOMArHMUTHbIE KOJNEOAaHUS B HMICAIHLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIY MEXaHHUYECKUMHM U JJIEKTPOMArHUTHBIMHM KOJEOaHUSMHU.
®opmyna ToMcoHa. 3aKOH COXpaHEHHs PHEPTUH B UICAIBHOM K0Je0aTeIbHOM KOHTYpE.

IlpeacraBieHne o 3aTyxaloUMX KojaeOaHWAX. BbIHyXIEHHbIE MeXaHHYECKHe KoJeOaHMs.
Pe3onanc. BeIHy>KaeHHBIE 3JI€KTPOMarHUTHbIE KOJIeOaHUS.

Ilepemennsrii Tok. CHHyCOWJANBHBIA TEpPEeMEHHBIH TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIUTMTY/THOE U ACWCTBYIOIIEE 3HAYCHNE CHITBI TOKA M HAIIPSDKEHHUSI.



Tpaunchopmartop. IlpousBoicTBo, mepepaya ©  MOTPEOJCHUE  AIEKTPUYECKOH  3HEPTUHU.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOACTBE dJICKTposHeprun. KynbTypa UCHOIB30BaHUS NEKTPOIHEPTUU
B [TOBCEHEBHOM JKU3HU.

TexHuueckue yCTpPOHCTBA W MPAKTUUYECKOE MPUMEHEHHUE: AIICKTPUUYECKUNM 3BOHOK, TE€HEPATOp
MEPEMEHHOT0 TOKa, JIMHUU BJICKTpoIepeaay.

Lemoncmpayuu

HccrnenoBanne mnapaMeTpoB KoJliebaTenpbHOH CUCTeMBbl (TIPYKUHHBIH WM MaTeMaTHYeCKH
MAasITHHUK).

Habmoenne 3atyxarommx KoxeOaHHid.

HccnenoBanre CBOWCTB BBIHYKIEHHBIX KOJIEOAHUIA.

Habmonenue pezonanca.

CBOOOIHBIE DJIEKTPOMArHUTHBIE KOJIEOAHNSI.

OciorpaMMel (3aBUCUMOCTH CHITBI TOKA W HATIPSOHKEHHS. OT BPEMEHH) JUIS DJIEKTPOMArHUTHBIX
KOJICOaHHIA.

Pe3onanc mnpu mocneAOBATEIbHOM COENMHEHHUU PE3UCTOpa, KATyIIKH WHAYKTUBHOCTH U
KOH/IEHCATOpa.

Mopnenb TUHUH SIEKTPOTIepEeIadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBHCUMOCTH TIEPHOJIa MAIIBIX KOJeOaHuil Tpy3a Ha HUTH OT JUIMHBI HUTH U MaCCHI
rpy3a.

HccnenoBanne mepeMeHHOTO TOKa B IEMH W3 IIOCIEAOBAaTENBHO COeNWHEHHBIX KOHAEHCATOpA,
KaTyIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUMHbLE 80IHbL

Mexanudeckue BOJIHBI, YCIIOBUs pactnpocTpaHeHus. Ilepuon. CKopocTh pacnpocTpaHEHUs |
JutnHA BONHBL [lomepeunsie u mpooisHbIe BOMHBL MHTEpdepentus i mudpakiuus MEXaHHIeCKIUX BOITH.

3Byk. CkopocTs 3ByKa. [’ pomKkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMArHUTHEIE BOJHBI. YCJIOBHS WM3IY4YEHHUS DJIIGKTPOMArHWTHBIX BOJH. Bzammuas
opueHranus BekTopoB E, B, V B anmektpomaramtHON BoHE. CBOWCTBAa AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHue, MperioMiieHne, nmoispusanus, audpakuus, naTepdeperius. CKOpOCTh dIEKTPOMArHUTHBIX
BOJIH.

[IIxana 31eKTPOMAarHUTHBIX BOJIH. [[pMeHEHIE 3JIEKTPOMArHUTHEBIX BOJTH B TEXHUKE U OBITY.

TIpunnunel paiuocBs3u U TeJeBUAeHUs. Pajinonokanus.

DIIeKTPOMArHUTHOE 3arps3HEHUE OKPY KAIOIICH CPEeIbL.

Texauueckne YCTPOHCTBA M MPAKTHUECKOE TPUMEHCHHE: MY3bIKaJIbHBIC WHCTPYMEHTHI,
YIBTPA3BYKOBasl JUATHOCTUKA B TEXHUKE W MEIUIIUHE, pajap, PaAuoONpUEMHUK, TEICBU30p, aHTCHHA,
tenepon, CBY-neus.

Jemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE IMOMIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebnromeecs Teno kak HCTOYHHK 3BYKA.

HaGuroieHue oTpaxeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue untepdeperimu u tudpakiiuy MEXaHUISCKUX BOJIH.

3BYKOBOI1 pe30HaHC.

Ha0utoieH1e CBSI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTY/IOM U 4aCTOTOM KOJIeOaHHA.

HccnenoBanue CBOWCTB AIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHUE, MOJISIPU3AIIHS,
mudpaxnust, ”HTEpQepeHIus.

Tema 3. Onmuxa

T'eomerpuueckas ontuka. [IpsmonuneiiHoe pacrnpocTpaHeHUE CBeTa B OAHOponaHOM cpene. Jlyu
cBeTa. ToueyHbIil ICTOYHMK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300paKeHuid B IUIOCKOM 3epKalie.



[Ipemomnenne cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTelb IMPEIOMIICHUS.
[TonHOE BHYTpeHHEe oTpaxeHue. [IpeaenpHbIl Yroil MOTHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBeta. CioxHBIN cocTaB 6enoro cera. L[Ber.

Cobuparoriue u pacceuBaronue JuH3bl. ToHKas arH3a. DOKYCHOE PacCTOSHHUE U ONITUYECKas CHia
TOHKOM JIH3KI. [locTpoeHne n3o0pakeHui B COOMPAONUX M PacCeUBarONINX JInH3aX. DopMmya TOHKOMH
JUH3BL. Y BEIMYCHUE, 1aBAEMOE JIMH30H.

[Ipenenb NPUMEHUMOCTH T€OMETPUIECKON ONITHKH.

BonnoBas ontuka. UuTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. YCIIOBUS HAONIOICHUS
MaKCUMyYMOB M MHHHMYMOB B HHTEP(PEPEHIMOHHOW KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HUCTOYHHKOB.

Hudpakuus ceeta. udpakunonnas pemerka. Y clIoBUe HAOIIOIEHUS TIaBHBIX MaKCUMYMOB IPU
MaJIeHUd MOHOXPOMATHYECKOTO CBeTa Ha MUMPAKIIMOHHYIO PEIIETKY.

[Monspuszamnus ceera.

TexHuveckne yCTpOWCTBAa W MPAKTHUYECKOE TNPUMEHEHHe: O4YKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBIA amnmapar, MUKPOCKOM, TEJECKOI, BOJIOKOHHAs ONTHKA, AW(paKIMOHHAS pemeETKa,
TIOJISIPOUI.

Jlemoncmpayuu

[IpsmonHEHHOE pacpocTpaHeHue, OTPAKEHNE U TIPeJIoMIICHHE cBeTa. ONITHIECKHE IPHOOPEI.

[TonHOE BHYyTpeHHEEe oTpakeHre. Moiesib CBETOBO/IA.

HccnenoBanne CBONCTB N300payKeHUH B JIMH3aX.

Mopenn MUKpPOCKOTIa, TEIeCKOTa.

Hab6monenue naTEpdEepeHITNN CBETA.

Hab6monenune nudpaknmm cBera.

Hab6mronenune nucrepcuu cBeta.

[Tomydenne criekTpa ¢ HOMOIIBIO TPU3MBIL.

[Tomrydenue criekTpa ¢ MOMOIIBIO TUGPAKITMOHHON PEIIETKH.

Habumoienne mossspu3anyu cBeTa.

Yyenuuecxuii sxcnepumenm, 1abopamopisie pabomsi

W3mepenne mokazaTenns MpeJoMIIeHHS CTEKIa.

HccnenoBanne cBOWCTB N300pakeHUH B TMH3AX.

Hab6monenmne nucrepcuu cBeta.

Pa3nes 6. OCHOBBI cieUATIBLHON TEOPHUH OTHOCUTEJIBHOCTH
I'panunsl  nmpUMEHMMOCTH — KjaccHMyeckod MexaHuku. [locTymaTel — chequanbHOM — TEOpUU
OTHOCUTEIBHOCTH: MHBAapUAaHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe, HMPUHIUI OTHOCHTEIBHOCTH
OHHIITENHA.
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHU U COKPAILEHHUE JJIUHBI.
OHeprus ¥ UMIYJbC PEISTUBUCTCKON YaCTHUIIBI.
CBsI3b Macchl ¢ HEPruel 1 UMITYJIbCOM PEISITUBUCTCKOM YacTUIIBl. DHEPIHs MOKOSI.

Pa3nea 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6aHMOBON ORMUKU

®otonbl. Dopmyna [Inanka cBsi3u 3HEprun (OTOHA C €T0 YACTOTON. JHEPTrHs U UMITYJIBC (POTOHA.

OtkpeiTie u uccnenoanue Qoroaddexra. Ombitel A. I'. CroneroBa. 3akoHbl PoTOdDdEKTA.
VYpaBuenue DitamreriHa st pororddexra. «Kpacnas rpanuma» horoaddekra.

Hasnenue ceera. Onbitsl [1. H. JleGenesa.

XUMHUECKOE ACUCTBUE CBETA.

TexHHYEeCKHE YyCTPOCTBA M MPAKTUYECKOE MPUMEHEHHUE: POTOAIEMEHT, (POTOAATINK, COHEYHAS
OaTapes, CBETOAMOI.

Jemoncmpayuu



®oT03(deKT Ha yCTaHOBKE C IIUHKOBOW TUIACTHHOM.

HUccnenoBanue 3axoHOB BHeIIHETO GoTtoaddekra.

Cseronunon.

ConHeuHast Oatapesl.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmneiTel Pesepdopaa mo paccesnuto o -yactuu. [lnanerapHas mozmeib
atoma. [loctynatel bopa. M3nyuenne u mornomenue (OTOHOB MpH MEPEXOAE aToMa C OJHOTO YPOBHS
SHEpPIruH Ha Apyroi. Buasl ciektpos. CriekTp ypoBHEH dHEPrUM aToMa BOAOPOAA.

BonnoBeie cBoiicTBa gactull. Bonns! ne bpoiinsa. KopoyckynsapHo-BoIHOBON Ayannu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3IIy4YEHUE.

TexHuyeckre yCTPOHCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIEKTPaJbHBIA aHaau3 (CIIEKTPOCKOM),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Lemoncmpayuu

Mogens onbiTa Pezepdopaa.

Omnpenenenue IIMHBI BOJIHBI J1a3epa.

Hab6monenue mnHEHYaTHIX CIICKTPOB H3TYICHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomoi

Hab6mronenue muHeigaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, TOKa3bIBAIOIIKME CIOXKHOCTh CTpoeHMs sapa. OTKpbITHE pagHOaKTUBHOCTH.
OmeiTel Pesepdopna mo ompeneneHnio cocTaBa paaroaKTUBHOTO m3nydeHus. CBoiicTBa anbda-, OeTa-,
ramMMma-u3iydeHus. BiusHue paanoakTUBHOCTH Ha )KHUBBIE OPTaHU3MEI.

OTkphITHE TTPOTOHA M HelTpoHa. HykmorHas momens siapa I'etizendepra—lBanenko. 3apsaa smpa.
MaccoBoe uucio siapa. M3oromsl.

Anbda-pacnan. ONeKTpPOHHBIH W TO3UTPOHHBIM Oera-pacman. ['amma-uzmydenne. 3akoH
pazroaKTUBHOTO pacraja.

OHeprus CBSA3M HYKJIOHOB B sifipe. Snepusie cuibl. ledext maccsl sapa.

SnepHble peakiuu. [lenenve u cuHTes auep.

Snepusiit peaktop. Tepmosinepusiii cuuTe3. [IpoGieMbl M MEPCIEKTUBBI SAEPHON IHEPTETHKU.
OKOJIOTHYECKHE acTIeKTHI SIIEPHON SHEPTEeTHKH.

OnemeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.

MeTtoap1 HAOMIOACHNA U PETHCTPAIIAN IIEMEHTAPHBIX YACTHII.

dyHIaMEeHTaTbHBIC B3aUMOJICHCTBY. EMUHCTBO Gu3HIecKoi KapTHHBI MUpa.

TexHuueckue yCTpONUCTBA U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, kKamepa BuiibcoHa, siiepHBbIi
peakTop, aroMHast boM0a.

Jemoncmpayuu

CuéTunK HOHM3UPYIOIINX YACTHII.

Yuenuueckuil sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue TpeKoB yacTull (10 TOTOBBIM OTOrpadpusiM).

Paspnen 8. JiieMeHTBI AaCTPOHOMUM M ACTPOPU3MKH

Ortamnbl pa3BUTHS acTpoHOMUH. IIpuKnagHoe 1 MUPOBO33pPEHYECKOE 3HAUEHHE ACTPOHOMUH.

Bup 3Bé3nHoro HeOa. Co3Be3aus, spKue 3BE3/bL, INIAHEThI, X BUIUMOE JBIDKCHHE.

ConHeuHast cucTema.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHepruu ConHua u 3BE34. 3BE3IBI, UX OCHOBHBIC
XapakTepuCTUKU. JluarpamMma  «CHEKTPaJIbHBIA  KJIACC —  CBETUMOCTB».  3BE3ABI  IJIaBHOM
MOCTIEIOBATEIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIS 3BE3]] TIABHOW MOCIENIOBATEIHLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHBIE TIPECTABIEHHS O MPOUCXOXKACHUHU 1 dBoitonuu CoiHIa U
3BE31. DTallbl )KU3HH 3BE3I.



Mneunsiit [Iyte — Hama Iamaktuxa. [lonoxenuwe u aBuxenue Connna B [amaktuke. Turbl
ranakTuk. PaguoranakTuky u kBa3zapsl. UEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacimmpenue Bcenennoii. 3akon Xa00ma. PazOeranue ramaxtuk. Teopust bonbmoro
B3pbIBA. PENMKTOBOE U3IIyUYEeHHUE.

MacmrabHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnslie mpobiaeMbl aCTpPOHOMUH.

Yuenuyeckue nadnwooenus

HabmroneHunst HEBOOPY)KEHHBIM TJa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUH Ui
OTIpeeNICHHs TOJIOKEHUsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3auss CeBEepHOro
MOJTyIIapus U sIpKUE 3BE3IBI.

Habmronenus B Teneckon Jlynel, mnaner, Mneunoro ITytu.

Oo6o0maromee NOBTOPeHUE

Pone ¢usuku M acTpoHOMHH B 3KOHOMHYECKOW, TEXHOJOIMYECKOH, COLMaNbHOW M 3TUYECKOH
cdepax AATEIFHOCTH YeI0BEKa, pOJb U MECTO (PM3HKH U aCTPOHOMHH B COBPEMEHHOW Hay4YHOW KapTHHE
MHpa, poJib (PU3NUECKOH TeopuH B (POPMHUPOBAHUM NPEICTABICHUN 0 (HU3NUECKONH KapTUHE MUPA, MECTO
(u3ndecko KapTUHBI MHpa B OOILEM pSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTaBICHHH O
MIPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenme kypca ¢usmkud 0a30BOro ypoBHA B 11 Kimacce OCymecTBIACTCI C  YIETOM
COJep)KaTeNbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH, OHMOJOTHMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Medsicnpeomemuule noHsamusi, CBA3aHHBIE C M3YYEHHEM METOAOB HAy4HOTO IO3HAHUS: SIBICHHE,
Hay4HbId (akT, rumores3a, (uU3MUECKash BeIUYMHA, 3aKOH, TEOpHs, HAONIOJCHUE, SKCIEPUMEHT,
MOJIEIMPOBAHNE, MOJEIb, H3MEPEHHE.

Mamemamuxka: pelieHNe CUCTEMbl YPaBHEHHUH, TPUTOHOMETPHUECKHE (QYHKLIUHU: CHHYC, KOCHHYC,
TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HX IPOEKLHMH Ha OCH
KOOpDAMHAT, CJIO)KEHHE BEKTOPOB, MPOM3BONHBIC JJEMEHTApPHBIX (DYHKUIWH, NPU3HAKH TOAOOWS
TPEYTOJIBHHUKOB, ONIPEIEIeHNE TUIOIAAN IIOCKUX QUryp M 00bEMa Ted.

buonoeusa: snexTpuveckue SBICHHS B XKUBOW TPUPOAE, KoJieOaTenbHbIE IABIKEHHS B IKHUBOU
IIPUPOJE, ONTHUYECKUE SIBICHUS B )KMBOU IIPUPOJE, NEHCTBUE PALAALUN HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKAsT CTPYKTypa TBEPABIX TN, MEXaHHU3MBI
00pa30BaHNs KPUCTAJUIMIECKON PEMIETKH, CIIEKTPAILHBINA aHATH3.

l'eoepagus: marHuUTHBIE TONMIOCAa 3€MJIM, 3aJIEKH MAarHUTHBIX pyHd, (OToChEMKa 3eMHOU
MTOBEPXHOCTH, NIPEACKA3aHUE 3eMIIETPSICEHUI.

Texnonocus: NWHUM DIIEKTpOIEpENad, IEHEPATOp IEPEMEHHOIO TOKa, JJIEKTPOJBUTATEIb,
WHAYKIMOHHAS T[e4b, pajaap, paJuonpuEMHHUK, TEJICBU30p, aHTeHHa, TteinedoH, CBU-mneus,
NPOCKIIMOHHBIN anmapat, BOJIOKOHHAsI ONTHKA, COJTHEYHast OaTapest.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITIPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yueOHOTO TpeaMeTa «Du3MKa» HA YpOBHE cpeqHEro odmero oOpazoBaHusi (0a30BBIH
YPOBEHB) JOJKHO 00€CIICUNUTh JOCTUKECHUE CIIEAYIOINX JTNYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHHs ydeOHoro mnpeaMera «®usuka» JODKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCS PYKOBOJCTBOBATLCS CPOPMUPOBAHHON BHYTPEHHEH MO3HUIIUEH
JUYHOCTH, CUCTEMOH  IEHHOCTHBIX  OpPHUEHTAllMd, TO3WTHUBHBIX  BHYTPEHHUX  YOCKICHHIA,
COOTBETCTBYIOUINX TPAJAMIMOHHBIM IIEHHOCTSM POCCHICKOTO OOINECTBA, PACIIMPEHUE >KU3HEHHOTO
OMBITA U OMNBITa JCSITETLHOCTH B MPOLECCe peall3allid OCHOBHBIX HANpPaBICHHI BOCIHTATEIBHON
JIESITEILHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa’kaaHCKOro BOCIUTAHMSA:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON IMMO3HUIUU OOYYArOIIErocsi KaKk aKTUBHOIO W OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIeCTBa;

MPHUHATHE TPAJAUIIMOHHBIX 00IIEYETOBEYECKIX TYMAaHHCTUYECKHUX U IEMOKPATHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpecax TIpPa)kIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIPaBIICHUH B 00pa30BaTeIbHON OpraHu3aIuy;

YMEHHE B3aUMO/IEHICTBOBATh C CONMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHU C WX (DYHKIIUSMH U
Ha3HAYCHHEM;

TOTOBHOCTB K TYMaHHUTAPHOHN M BOJIOHTEPCKOI JIeATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMUSI

c(hOopMHPOBAHHOCTH POCCHUICKOM TpaskIaHCKONW HIACHTUIHOCTH, TATPHOTH3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTI)KEHUSM POCCHHCKHX YUYEHBIX B
obyacTi GU3NKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMi0 W TPWHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTHUPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEATEIEHOCTH YUEHOTO;

OCO3HaHHUE JTUIHOTO BKIJIAJa B IOCTPOCHNUE YCTOMYUBOTO Oy TyIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHUS

SCTETHYECKOE OTHOIICHWE K MHpPY, BKIOYas O3CTETHKY HAYYHOTO TBOPYECTBA, NPHUCYIIETO
¢u3ngeckoil HayKe;

5) TpynoBoro BocnuTaHus:

WHTEepeC K pa3nyHbIM chepaMm mpodeccHoHambHON IesTeNTbHOCTH, B TOM YHCIE CBA3aHHBIM C
¢U3MKON M TEeXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymiei mpodeccnn U pearTn30BBIBATh
COOCTBEHHBIE JKNU3HEHHBIE TUTAHBI,

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 U CaMO00pa30BaHWI0 B 00jacTh (U3MKH Ha
MPOTSKEHNUU BCEH KU3HU;

6) 9K0JIOrHYeCKOro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh ~ DKOJOTMYECKOM  KYJBTYpBl, OCO3HaHHE  TJI0OOATBHOTO  Xapakrepa
3KOJIOTHYECKUX TTPOOIIeM;

IJJAHUPOBAHUE U OCYILIECTBIICHHE JCHCTBUM B OKpYXKarolIEeld Cpelie Ha OCHOBE 3HAHUS Ieyei
YCTOHYMBOT'O Pa3BUTHS YEJIOBEUECTRA;

pacivpeHne OmbITa AESTeIbHOCTH 3KOJIOTMYECKOM HANpaBI€HHOCTH Ha OCHOBE HMEIOLIUXCS
3HAHMI 1O (PU3MKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:



Cc(pOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
(uznueckol HayKu;

OCO3HaHME IICHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTH B TIPOLECCE M3YyYCHUS (QHU3UKU
OCYULICCTBIISITH MPOSKTHYIO M UCCIICA0BATEIILCKYIO IS TEIbHOCTh HHANBUIYAIbHO U B TPYIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

IMo3znaBaTebHbIE YHUBEPCAJILHBIE YUeOHbIE 1€ CTBUSA
Ba3zoBble Jornyeckue aeiicTBUA:

CaMOCTOSITEIbHO (POPMYITHPOBATEH U aKTYAIN3UPOBATh MPoOIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENIEIIATH LIENU AeSTENBHOCTH, 3a/1aBaTh NapaMeTPhl U KPUTEPUHU HX JOCTIKEHHUS;

BBISBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPHUBAEMBIX (PU3UUECKUX SBICHUSIX;

pa3pabaTeiBaTh TUIAH pPEHICHUS TPOOIEeMBl ¢ Y4€TOM aHalM3a MMEIOLIMXCS MaTepUaNbHBIX |
HeMaTepUalIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JESITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJILTATOB LIEJSIM, OLCHUBAThH
PUCKH MOCIEACTBUH NIESATETBHOCTH;

KOOPIMHHPOBAaTb M  BBHINOJHATH paboTy B  YCIOBHSX PEATBHOIO, BHUPTYAIbHOTO U
KOMOMHHMPOBAaHHOTO B3aHMMOJICHCTBUSI;

pa3BUBaTh KPEaTUBHOE MBIIIUICHHE TPU PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBaTebcKue qeficTBUS:

BJIaJEeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU TTOHATHUAMH U METOaMH (PU3NUECKON HAYKY;

BJIaJeTh HaBBIKAMHU Y4eOHO-HCCIEI0BATENLCKON M MPOEKTHON AEATENBHOCTH B 00JaCTH (PU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOHMCKY METOJOB peIleHHs 3agad (hPU3NYecKoro
coJiep KaHusl, IPUMEHEHHUIO Pa3NuYHbIX METOJOB IO3HAHMUS;

BJIaJeTh BHJIAMH JAEATEIFHOCTH IO TMOJyYCHHIO HOBOIO 3HAHUS, €ro HHTEPIpETalyH,
npeoOpa3oBaHMI0 U NPUMEHEHUIO B PA3IMUYHBIX YYEOHBIX CHTyalUUsAX, B TOM 4YHCJIE NPH CO3AaHUH
y4eOHBIX MMPOEKTOB B 00J1aCTH HU3HUKH;

BBIABIISITH NPUYMHHO-CJIEICTBEHHBIC CBSI3M W aKTyalU3UpOBAThH 3a/ady, BHIABUIATh TMIIOTE3y €&
pelleHnsl, HaXOOUTh apryMEHTHl AJsl J0Ka3aTelbCTBA CBOUX YTBEPKICHHMH, 3a7aBaTh HapameTpbl H
KPUTEPHHU PEIICHUS;

aHAIN3UPOBATh IOJTYYCHHBIE B XOJE PEILICHHs 33Ja4d Pe3yJbTaTbl, KPUTHYECKU OICHUBATH HX
JOCTOBEPHOCTbH, IPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYJIMPOBATH COOCTBEHHBIE 334l B 00Pa30BaTEIBLHOMN JAESTEIBHOCTH, B TOM YHCIIE
IPH N3y4eHUH (DU3UKH;

JIaBaTh OLICHKY HOBBIM CHTYAIIMsIM, OLICHUBATh NPHOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 1O PHU3MKE B MPAKTHIECKYIO 00JIaCTh KHU3HEACATEIbHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIZIBUTaTh HOBBIE HJICH, ITPEAJIaraTh OpUTHHAIBHBIC MTOIXObI U PEIICHUS;

CTaBUTB NPOOJIEMBI M 33/1a4H, JOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

Pa6oTa ¢ nundgopmanueii:

BJIAJICTh HABBIKAMU TOyYeHHS WHPOPMALUU (PU3NUECKOTO COJCPIKAHMS M3 HCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIILHO OCYIICCTBISITh IOWCK, aHAlM3, CHCTEMAaTH3alMI0 U WHTEPIPETAIUIO
UHQOPMAIMH Pa3IMYHBIX BUIOB H ()OPM IPEJICTABICHUS,

OIICHUBATH JIOCTOBEPHOCTHh MHPOPMAIHH;

UCIIOJIL30BATh CpeJCTBa WH(MOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTMH B pPEHICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpraHM3al[MOHHBIX 3aJad ¢ CcoONoJicHueM TpeOoBaHUit
IPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOEpeKeHUs, MPABOBBIX M ITUYECKUX HOPM,
HOpM HH(DOPMAITMOHHON OE30TTaCHOCTH;

CO3JIaBaTh TEKCThl (DU3MYECKOTO COJICpXaHUsl B Pa3IMYHBIX (PopMarax ¢ y4ETOM Ha3HAYCHUS
MHQOPMAINH U LIEIEBOH ayJUTOPUH, BEIOMpas ONTUMAIIBHYIO (POPMY MPEJICTABICHUS H BU3yaIH3alllH.



KoMMyHHKaTHBHBIE YHMBepCcaJIbHbIE YUeOHbIe AeiicTBUA:

OCYILECTBIIATH OOIIEHNE Ha yPOKax (PU3UKH U BO BHE-YPOUHOU AEATEILHOCTH;

pacIio3HaBaTh NPEAIOCHUIKH KOH(GIUKTHBIX CUTYAIllUi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHAHON U MHIUBUIYAIbHON pabOThI;

BBIOMpaTh TEMAaTHKy M METOAbl COBMECTHBIX JAEHCTBHH ¢ y4éToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)I0TO 4IEHA KOJIJIEKTHBA,

MIPUHAMATH [IETTH COBMECTHOH EATENbHOCTH, OPTaHN30BBIBATh M KOOPIWHUPOBATH JIEHCTBHS 1O €€
JIOCTHIKEHHIO: COCTABJIATh IUIAH JEWCTBHUM, paclHpeiessiTb poJId C YYETOM MHEHUH YYaCTHUKOB,
00CyXIaTh pe3yJabTaThl COBMECTHOM pabOTHI;

OIIEHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOTO yYacTHHKAa KOMAaHAbI B OOIMMU pe3ysibTaT o
pa3paboTaHHBIM KPUTEPHUSIM;

mpeiaraTb HOBBIE IIPOEKTHI, OIEHWBATh WHACH C TMO3WUIMH HOBU3HBI, OPUTHHAIHHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh MO3UTHBHOE CTPATETMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYalHAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHEIM.

PeryasiTuBHBIC YHMBepcaJbHbIe y4eOHbIe NelicTBHSA
Camoopranusanms:

CaMOCTOSITETIFHO  OCYIIECTBIISITh TO3HABATEIBHYIO JIEATENIbHOCTh B 0O0macTé (U3HKH U
ACTPOHOMUH, BBISBIISITH MTPOOJIEMBI, CTABUTH U (POPMYIHUPOBATh COOCTBEHHBIE 33a4H;

CaMOCTOSITETIFHO COCTaBIATh IUIAH pEIIeHHS pacuéTHHIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOTHEHUS TIPAKTUYECKON pabOTHl C yU4ETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEANOYTeHUH;

JTaBaTh OI[EHKY HOBBIM CHUTYAIHIM;

pacImupsTh paMKH Y4eOHOTO ITPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JIeNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATh €T0, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEIICHHUE;

OIIEHHBATh MPHOOPETEHHBIN OIIBIT;

CITOCOOCTBOBATh (DOPMHUPOBAHHUIO W TIPOSIBJIICHUIO DPYIUIIMH B 00JIACTH (PU3UKH, TOCTOSHHO
MOBBIMIATH CBOM 00pa30BaTENBHBIN U KyJIBTYPHBINA YPOBEHb.

CaMOKOHTPO.JIb, IMONHOHAJILHBI HHTE/JIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCHTh KOPPEKTHBBI B JEATEIBHOCTh, OILICHUBATH
COOTBETCTBHE PE3yJIbTATOB IEIISIM;

BJIAJIeTh HaBBIKAMM I[I03HABATEILHON peQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA W
MBICJIUTENFHBIX POIIECCOB, HX PE3YJIHTATOB U OCHOBAHHUH;

UCII0JIL30BATh PUEMBI peIICKCHH JJIsl OIICHKH CUTYalluH, BEIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PEIICHHUS 110 MX CHIKCHHIO;

MPUHAMATh MOTHBBI U apI'YMEHTBI IPYTUX [IPH aHAJIM3€ PE3YJIbTaTOB JCATCIBHOCTH;

NPUHUMATh ce0sl, TOHMUMasi CBOW HEJOCTATKH M JJOCTOMHCTBA;

MPUHAMATh MOTHBBI U apI'YMEHTBI IPYTUX MIPU aHAJIM3E PE3YJIbTaTOB JICATEIBHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JIPYTHUX HA OIIUOKH.

B mponecce mocTkeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMEI 110 (PU3HKE IS YPOBHS
cpeaHero o0Omiero oOpa3oBaHus Yy OOYYarONIMXCS COBEPIICHCTBYETCS OMOIMOHAJBHBIN WHTEILICKT,
IpeArnoaraloni copMUPOBAHHOCTE:

CaMOCO3HAHHMS, BKIFOUYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIILHOE COCTOSIHUE, BUACTH
HAMPaBJICHHUS Pa3BUTHS COOCTBEHHOW dMOLIMOHATILHON C(ephl, ObITh YBEPSHHBIM B cele;

CaMOpEryJIMPOBaHMsI, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE NPHUHUMATh OTBETCTBCHHOCTH 32
CBOE IMOBEJIEHNE, CIIOCOOHOCTh IaNITHPOBATHCS K AMOIMOHAILHBIM H3MEHEHHSM U MPOSIBIISATH THOKOCTD,
OBITh OTKPBITBIM HOBOMY;



BHYTpCHHGﬁ MOTHBAaIu, BKJTFOYAIOIICH CTPEMJICHUEC K JOCTHIKCHUIO LICIIU U YCICXY, OITUMU3M,
WHUIOWATUBHOCTH, YMCHUC ,[[CﬁCTBOBaTB HCXO0OA U3 CBOUX BO3MO)KHOCTCI\/'I;

OMIIaTuu, BKJIIOYAIOIICH CIIOCOOHOCTH ITOHUMATH OMOIUOHAJIBHOC COCTOAHUEC APYTUX, YUUTHIBATH
€T0 IIpH OCYHICCTBIICHUN 06H_ICHI/I$I, CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKUBAHUIO,

COMaJIbHBIX HAaBBIKOB, BKIIIOYAKOIIUX CIIOCOOHOCTH BBICTPpAaMBATh OTHOHUICHUA C APYTUMU JIFOABMU,
3360TI/ITLC$I, MPOABJIAITE UHTEPEC U pa3pClIaTh KOH(i)J'II/IKTBI.

INPEJMETHBIE PE3YJIbTATBI

K xonmy oOydenus B 10 ki1acce mpenMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUH:

JEMOHCTPHUPOBATh Ha MPHUMEPaX Posib U MecTO (PU3HUKU B (POPMUPOBAHUU COBPEMEHHOW HAy4HOU
KapTUHbl MHpa, B Pa3BUTHH COBPEMEHHOM TEXHMKH M TEXHOJOTHH, B NPaKTHYECKOH AeATeIbHOCTH
JIIOIeH;

YUUTBIBATh TPAaHHUIBl NPUMEHEHHS H3YYEHHBIX (DU3NYECKHUX MOJENed: MarepuanbHas TO4Ka,
WHEepLUabHas cucTeMa OTcuéTa, a0COJIIOTHO TBEPIOE TENIO, UACATIbHBIN ra3, MOJACIH CTPOSHUS Ta30B,
JKHUJIKOCTEH 1 TBEPABIX TEJ, TOUCUHBIH IIEKTPUUECKUH 3apsi/l NPy pelieHrH GU3NIECKUX 3a/1a4;

pacmo3HaBaTh (U3NUECKHE SABICHUS (TIPOLECCH) U OOBACHITH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUUECKOH TEOpPHHM CTPOCHMSI BELIECTBA U DIEKTPOAUHAMHUKU: PAaBHOMEPHOE H
PaBHOYCKOpEHHOE MpSMOJMHEHHOE IBIKEHHE, CBOOOJHOE MajJCHUE TeJ, JABWXKCHHUE MO OKPYKHOCTH,
MHEpLHsA, B3auMOJeHCTBUE Tel, TudQy3us, OPOyHOBCKOE NBIKEHHE, CTPOCHHUE JKUAKOCTEH M TBEPABIX
TeJI, U3MEHEHHEe o0BEMa Ten MpH HarpeBaHuM (OXJIaXIEHHH), TEIUIOBOE pPaBHOBECHE, HCIAapeHHE,
KOH/IEHCAlWs, MJIaBJIeHNE, KPUCTAIIN3alsl, KUIIEHHE, BIaKHOCTh BO3/yXa, ITOBBILIEHUE JaBJICHUS Ia3a
IIPH €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY NapaMeTpaMU COCTOSHHUA Ta3a B M30IpoIleccax,
UIEKTPU3aLMs TeJ, B3aUMOACHCTBUE 3apsII0B;

OINMCHIBATh MEXaHUYECKOE IBIDKEHHE, HCIONb3ys (U3MYECKHE BEIWYHMHBL: KOOPAWHATA, MYTb,
NepeMeEIIeHne, CKOpPOCTh, YCKOpPEHHE, Macca Tenla, CWIa, HMIIYyJbC Tella, KUHETHYecKass SHEprus,
NOTEHUUAIBHAS HEPTHsl, MEXaHHuecKas pabdoTa, MeXaHHYeCcKasi MOIIHOCTh; IPU ONHCAaHWU MPAaBUIBLHO
TPaKTOBaTh (PU3MYECKUH CMBICT HCIOJIB3YEMBbIX BEIMYMH, UX OOO3HAYECHUS W EOUHMIBI, HAXOAUTDH
(hopMyIIbl, CBA3BIBAIOLINE AAHHYIO (PH3UUECKYIO BEJIMUMHY C IPYTUMH BEIUIMHAMY;

OINUCHIBATh M3YYEHHBIE TEIUIOBBIC CBOICTBA TEN M TEIUIOBBIE SIBJICHMS, MCIIONB3Yys (hU3NUECKHe
BEJIVUYWHBL: JABJICHUE Ta3a, TEMIEpaTypa, CPENHsAA KHHETUYECKas JHEPrUsl XaOTHYECKOTO JIBHKECHHS
MOJIEKYJI, CpeIHEKBaAPaTUUHAsI CKOPOCTh MOJICKYJI, KOJIMUYECTBO TEIUIOThI, BHYTPEHHSAS 3HEPrus, paboTa
rasa, KO3()(QUIHEHT MOJIE3HOr0 ACHCTBUS TEIJIOBOTO JBUraTessl; IPU ONUCAHWHU NPaBHILHO TPAKTOBATh
(u3nUecKuil CMBICT HCIOJIb3YEMBIX BEIMYUH, UX O0O3HAYEHHS W EIWHMLBI, HAXOIUTh (HOpMyIbl,
CBSI3bIBAIOLINE AAHHYIO (PU3UUECKYIO BEIMYHMHY C IPYTUMH BEIHUUHHAM;

ONMCBHIBATh W3YYEHHBIE DJIJIEKTPUUYECKHE CBOMCTBA BEHIECTBA M JJEKTPUYECKHUE SIBICHHUS
(mpouecchl), HUCMONB3ysl (U3MUECKHE BEJIMYHMHBL: 3JCKTPUUCCKHH 3apsii, JJIEKTPUYECKOE TIOJe,
HaNpsKEHHOCTh TOJIA, TMOTEHIWAN, Pa3HOCTh IOTEHIMANIOB; NPH ONHCAHWU NPAaBUIBHO TPAKTOBATh
(U3NYEeCKUiI CMBICT HCIONB3YeMBIX BEIMYWH, WX OOO3HAUECHHS M EIMHMIBI, YKa3bIBaTh (hopMysl,
CBSI3BIBAIONINE JAHHYIO (U3NIECKYIO BETMUNHY C APYTUMH BEITHYINHAMH;

aHAJIM3UPOBATh (PU3UIECKHE MPOIECCHl U ABJICHUS, UCTIONB3YsI (PM3NUECKHE 3aKOHBI M MPHHIINIIBL:
3akoH BcemupHoro Tsarotenws, |, |1 u Il 3akonsr HeioTOHA, 3aK0H COXpaHEHUS] MEXaHWYECKOW YHEPTHH,
3aKOH COXPAHECHMSI UMILYJIbCA, HMPUHLMII CYNEPHO3ULMM CHJI, IPUHLMI PABHOIPABUS HHEPLUAIBHBIX
CHUCTEM OTCYETA, MOJEKYJSIPHO-KMHETUYECKYI0 TEOPUIO0 CTPOEHHUS BELIECTBA, A30BBIC 3aKOHBI, CBS3b
CpeaHel KMHEeTHYECKOI SHEPTHH TETUIOBOTO JABIKEHHUS MOJIEKYN C aOCOJTIOTHON TEMIIEpaTypoO, TepBhIi
3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUs! AIEKTPUUECKOT0 3apsia, 3aKoH KyloHa, Ipyu 3TOM pa3audarh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MATEMATHYECKOE BHIPAXKEHUE M YCIOBHS (TPaHUIIBI, 00JIaCcTH)
MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLMWIBI OEHCTBUS MAIUIWH, NPHOOPOB M TEXHUYECKHX YCTPOMCTB;
pas3nnyaTh yCIOBHs MX 0€30IMacHOTO MCIOIb30BaHMs B TOBCEAHEBHON JKU3HH;

BBIMIOJTHATG  OKCHEPUMEHTHl IO HCCICHOBAHUIO (U3MUECKHX SBICHHMA H MPOLECCOB C
UCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX H3MEpPEHMH, IpU 3TOM (HOpMyIHpOBaTh Hpoliemy/3agady M
TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOMpPaTh YCTAHOBKY M3 MPEAJIOAKEHHOTO 000pyI0BaHUs, TPOBOAUTD
OTIBIT ¥ (POPMYITMPOBATH BBHIBOIBI;

OCYILLECTBIIATh HPSIMBbIE M KOCBEHHBIC HM3MEPEHHUS (PU3MYECKMX BEIMYHMH, NPH 3TOM BBIOMPATH
ONTUMAJBHBIA CHOCOO0 HM3MEpPEeHUs] M HCIOIb30BaTh M3BECTHBIE METOIBl OLEHKH MOTPEIIHOCTEeH
U3MEpEHUH;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (QHU3MYECKHMMU BEITUYMHAMU C HCIIOJIB30BAaHUEM MPSIMBIX
M3MEPEHHH, IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (MKCHPOBATH PE3YyIbTATHl OITYUEHHOH 3aBHCUMOCTH
(u3MUecKuX BEJIMYMH B BUJE TaOIML M rpadMKOB, AETaTh BEIBOJBI 10 pe3yIbTaTaM UCCIICIOBAHUS;

coOnoaaTe mpaBmiIa O€30MacHOTO TpyJda NPH NPOBEACHWM HCCIENOBAHWMH B paMKax y4eOHOro
OKCTIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM M  MPOEGKTHOW JAEATEIbHOCTH C  HCIIOJIb30BaHHUEM
U3MEPUTEIILHBIX YCTPONUCTB U 1a00paTOPHOTO 000py10BaHUS;

pewmiate pacy€THBIE 3aJadd C SBHO 3aJaHHONW (U3UUECKONW MOJEINbI0, HUCHONb3YS (HU3MUECKHE
3aKOHBI U NPHUHIMIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3ahadd BBIOMpaTh (PU3NUECKYI0 MOJEIb, BBIAEIATDH
¢uznueckue BeIMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE AJs €€ pelleHHs, IPOBOAUTH PAcYEThl U OLICHHUBATh
PeaIbHOCTh MOIYYE€HHOTO 3Ha4EeHUS (PU3NUECKOIl BETMYNHEI,

pelmiath KadyeCTBEHHBbIE 3a/Jaud: BBICTPAMBATH JIOTMYECKH HENPOTHUBOPEUYMBYIO LEMOYKY
paccy>KAeHUH ¢ OOPOH Ha U3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SBIICHUS;

UCIIOJIb30BaTh NP PELICHUHM y4eOHBIX 3a7ad COBPEMEHHbIe MH(POPMAIMOHHBIE TEXHOJIOTUH IS
IIONCKA, CTPYKTYpUPOBAaHUS, WHTEPHPETAlMM M MPEICTABICHUS Y4YeOHOM U Hay4YHO-TIOIMYJIAPHOI
UHQOPMAIMK, MOIYYEHHOH W3 pPa3IMYHBIX HCTOYHHKOB, KPUTHYECKH AHAIU3UPOBATH IOIy4aeMyIO
HH()OPMAITHIO;

MIPUBOANTH MPHUMEPHI BKIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DH3WKOB B pa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCHOJB30BaTh TEOPETHYECKHE 3HaHWA 1O (hU3WKe B TMOBCEIHEBHOW JKM3HM IS OOecredeHus
Oe3omacHOCTH TpU OOpaIIeHWH C MpHOOpaMH M TEXHHYECKHMMH YCTPOHCTBAMHM, IS COXPAaHEHHS
3JTOPOBBS M COOTIOEHUST HOPM 3KOJOTHYECKOTO MTOBEACHHUS B OKPYIKAIOLIEH cperne;

paboTatb B Tpymnme C BBITOJHEHHEM pa3MYHBIX COLMANBHBIX pPOJIeH, IIAaHWPOBaTh padoTy
TPYNIBI, PalMOHANBHO PACHpeneNaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENFHOCTh B HECTaHIAPTHBIX
CUTyaIusX, aJleKBaTHO OIICHWBAThH BKJIAJ] KQXXIOTO M3 YUYaCTHUKOB IPYIIIBI B PEIICHNE PacCMaTPUBaEMOM
MPOOIIEMBI.

K koHny o0y4enust B 11 kJacce npeaMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPa)XaTh
c(OPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMECHUH:

JEMOHCTPHUPOBATh Ha MPHUMEPaxX Posib U MecTO (U3UKK B (POPMUPOBAHUU COBPEMEHHOW HAay4HOU
KapTHHbl MHpa, B Pa3BUTHH COBPEMEHHOM TEXHMKH M TEXHOJOTHM, B NPaKTHYECKOH AEATEIbHOCTH
Jro/ieH, NENIOCTHOCTD U €TUHCTBO (PU3NYECKOH KapTHHBI MHPA;

YUUTBIBATh TPAaHUIBI PUMEHEHHS W3YYEHHBIX (PU3NYECKUX MOJENEH: TOUCUHBIH 3JICKTPHUCCKHUH
3apsijl, JIy4 CBETa, TOUEYHBIH HCTOYHUK CBETa, AJEpHAas MOJENb aTOMa, HyKJIOHHAs MOJENb aTOMHOTO
S1pa MpH pelIeHnH (PU3NIECKUX 3a/ay;

pacnio3HaBath (U3MYECKUE SBJICHUS (IIPOLECChl) M OOBSACHATH HX HAa OCHOBE 3aKOHOB
JNEKTPOJAMHAMHKA W KBAaHTOBOM (DM3WKHW: DJEKTpHUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEHCTBHSA TOKa, B3aUMOJEHCTBHE MAarHMWTOB, JIEKTPOMArHUTHAs WHAYKLUA,
JieficTBE MarHUTHOTO TMOJIA Ha MPOBOJHUK C TOKOM M JBMXKYIIMICS 3apsifi, 3JIEKTpOMarHUTHbBIE
KoyseOaHUsT M BOJHBI, MPSIMOJMHEHHOE pAacHpOCTpaHEHHWE CBETa, OTpPaKEHHWe, INPEJIOMJICHUE,
untepdepeHuus, Tudpakuus W MOJNSApPH3aLUs CBETa, JUCIEPCHsl cBeTa, (HOTOIIEKTPHUUECKHHA HPQEKT
(poToaddext), cBeToBoe AaBlIeHHWE, BO3ZHMKHOBEHHE JIMHEHYAaTOro CIEKTpa aTomMa BOAOpOJa,
€CTECTBEHHAs M HCKYCCTBEHHAs PalMOAKTUBHOCTH;



ONMCHIBAaTh HW3yYEHHBIE CBOWCTBA BeLIECTBA (JIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
3NEKTPUIECKYIO POBOIUMOCTD PA3IUUHBIX CPe.) U 3JICKTPOMArHUTHBIC SIBICHUS (IIPOLIECCHI), UCTIONb3Y S
(u3nUecKue BENUYHHBL: SJIEKTPHUECKUH 3apsii, CHJla TOKa, JJIEKTPUUYECKOE HAMPSHKECHHE, JIEKTPUIECKOe
COIIPOTHBIICHUE, PA3HOCTh MMOTCHIINAJIOB, 3JEKTPOABIKYIIAsA CHiia, padoTa TOKa, HHAYKIHMS MarHUTHOTO
noJisi, cuia Amnepa, cuna JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTHs 3IEKTPUYECKOr0 U MarHUTHOTO
NoJiel, MEePHOA W YacToTa KoyieOaHUM B KoieOaTeJbHOM KOHTYpe, 3apsii M CHiIa TOKa B Ipolecce
TapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX KoJeOaHMi, (POKyCHOE paccTOSHUE U ONTHYECKAsl CHJIa JIMH3bI, IPH
ONMCAHWU TPABWIBHO TPAKTOBaTh (DPM3NYECKUI CMBICT HCIONB3YEMBIX BEJIMYMH, WX 0003HAYEHUS H
€AMHULBI, YKa3blBaTh (OPMYJbI, CBS3BIBAIOIIME JAaHHYIO (U3HYECKYI0 BEJIMYMHY C JIPYyTUMH
BEJINYMHAMU;

OIMCHIBATh M3yUYCHHbIC KBAHTOBBIC SIBICHHUS W NPOLECCHI, UCIOJB3YS (pru3nveckue BETUYUHBL:
CKOPOCTh 3JICKTPOMarHUTHBIX BOJIH, AJMHA BOJHBI U YAaCTOTA CBETA, YHEPTUs U UMIYJbC (POTOHA, IEPHOA
nojJypacnaza, SHEpryus CBA3HM aTOMHBIX SIAEp, IPU OMMCAHUX MIPABUIBHO TPAKTOBATh (PU3HMUYECKHNA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, X OOO3HAUCHMS M CIUHMLBI, YKa3bIBaTb (HOPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(U3MUECKyI0 BEIMYUHY C APYTHMMH BEJIMUMHAMH, BEIYMCIISTD 3HaUeHUE (PU3NIECKOH BETHYHMHBL;

aHAJIM3UPOBATh (PU3NUECKUE MIPOLIECCHl U SIBICHUSA, UCHONb3Ys (pU3ndUecKre 3aKOHBI U MPUHLIUIIBL:
3akoH OMa, 3aKOHBI MOCIIEIOBATEIBHOTO U MApaJIeIbHOTO COCIUHEHUs MPOBOJHUKOB, 3aKOH JIKOyisi—
JleHna, 3aKOH JIEKTPOMArHUTHON MHIYKLUH, 3aKOH HMPSAMOJIMHEHHOI0 paclpOCTPaHEHUs CBETA, 3aKOHBI
OTpa)KeHHsl CBETa, 3aKOHbI IPEJIOMIICHHS CBeTa, ypaBHeHHe OifHmreliHa ans (orodddexra, 3aK0oH
COXPAHEHUS PHEPIHHM, 3aKOH COXPAaHEHUS MMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPHUUECKOI0 3apsla, 3aKOH
COXPaHEHHUSI MacCOBOTO YHCIIA, ITOCTyaThl bopa, 3aK0H paauoakTUBHOTO paciiajia, Ipu 3TOM Pa3auyaTh
CJIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIpAKEHHE M YCIOBHS (TPAaHMIBI, 00JIaCTH)
IPUMEHUMOCTY;

OIpENeATh HAIpPaBIE€HHE BEKTOpa WHAYKLIMM MAarHUTHOTO HOJS IPOBOJHHMKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHiia;

CTPOUTH U ONMCHIBATh NU300pakeHNE, CO3aBAEMOE IIOCKUM 3€pKajoM, TOHKOM JTMH30M;

BBITIOJIHATE OKCIICPUMCHTBI 110 HCCIIEAOBAHUIO (1)I/IBI/IT-IGCKI/IX SIBIICHUM WU ImpoueccoB C
WCIOJH30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEpEHH: IpU 3TOM (OpMyTUpOBaTH MpobiieMy/3amady |
TUNOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyAOBaHuUs, TPOBOINUTH
OTBIT U (hOPMYITUPOBATH BHIBOIBI;

OCYWIECTBJIATE IMPAMBIC W KOCBCHHBIC HU3MCPCHUSA CI)I/ISI/IT-IGCKI/IX BCJIMYMWH, IIPU 3TOM BBI6I/IpaTI)
OINTUMANbHBIHA CIIOCO0 U3MEPEHUA U HUCIOJIB30BAaTh M3BECTHBIC METOIbI OLCHKHU HOFpeHIHOCTCﬁ
U3MEpPEHU;

HUCCIICA0OBATh 3aBUCHUMOCTH (i)I/ISPI‘-IeCKI/IX BCJIMYMH C HUCIOJIB30BAHUEM IIPAMBIX HSMCPCHHﬁZ nmpu
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHPOBATh PE3YJIbTAThI MOJIYYCHHOH 3aBHCUMOCTH (PU3NUCCKHUX
BCJIMYHUH B BHUJIC Ta6J'II/III u I‘pa(bI/IKOB, JACJIaTh BBIBOALI IO PE3YyJIbTaTaM HUCCJIICAOBAHUSA,

coOoaaTh MpaBuiIa OE30MacHOTO TpyJa NPHU NPOBEICHWW HWCCIENOBAaHWH B paMKax y4eOHOTo
3KCIIEPUMEHTa, Y4eOHO-MCCIEAOBATENIbCKOH M MPOEKTHOW JAEATEIbHOCTH C  HCIIOJNb30BaHHUEM
U3MEPUTEIBHBIX YCTPOUCTB M JIa00PaTOPHOTO 000y 10BaHUS;

pemaTh pacy€éTHBIE 3aJa4yd C SIBHO 3aJaHHON (PU3WYECKOW MOJIENBIO, HCHOJb3Yysl (U3UUECKUE
3aKOHBI W NPWHIUIIBI, HA OCHOBEC aHalin3a YyCJIOBUA 3aladu BI)IGI/IpaTI) (1)I/I3I/I‘IGCKYIO MOACJIb, BBIACIIATH
(hu3nyeckue BeIUYHMHBI U (HOPMYJIbI, HECOOXOAUMBIC [T €€ PEIICHUs, TIPOBOIUTH PAcUEThl U OLICHUBATH
PEANBHOCTD MOJYUYEHHOT'O 3HAYCHUS (PU3UYCCKON BEJIMUUHBL;

pemiatb KAa4Y€CTBCHHBLIC  3aJjadu: BBICTpanMBATh JIOTUYCCKU HCHIPOTHUBOPCUYUBYIO LCIOYKY
paccy>KIeHHUH ¢ ONOPOH Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SBIICHUS;

UCIIOJIB30BATh NP PELICHUH y4eOHBIX 3a7ad COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJIOTUH IS
MIOWCKA, CTPYKTYPUPOBAHHUS, WHTEPHNPETAllMM M IPECTABICHUS Y4eOHOW U HAyYHO-TIOMYJSAPHOM
MHQOPMAaMH, MOJYYCHHOH W3 pPa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHAIU3UPOBATH MOIydaeMyIo
MH(QOPMAIHIO;



OOBSICHATh HPUHLMIBI OCHCTBUS MAIlUH, NMPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3invaTh
ycIoBuUs UX 0€30MacHOro HCIOIb30BaHMsI B IOBCEAHEBHOMN JKU3HH;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAaHUS MO (U3MKE B IMOBCEAHEBHOW XHM3HM Uil OOecTedeHUs
0e30MacHOCTH TpH OOpamieHMH ¢ NPHOOpAaMH M TEXHHYECKUMH YCTPOMCTBaMH, /IS COXPaHCHUS
3I0POBbBS ¥ COOJTIOICHHST HOPM 9KOJIOTUYECKOTO MOBE/ICHHS B OKPYIKAIOIIeH cpene;

paboTaTb B TIpymie C BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBAaTh PadOTY
TpyMIIbl, PAalMOHATIBHO paclpelesiTh OOS3aHHOCTH W IUIAaHWPOBATh IEATENIbHOCTh B HECTAHAAPTHBIX
CUTYyalusxX, aA€KBaTHO OLIEHUBATDH BKJIAJ KaXXIOT0 U3 YYaCTHUKOB TPYIIHI B PELICHHUE pacCMaTpUBaeMOM
npoOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Konn4yectBo 4yacos
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOorpaMMbl Bcero
padoTbl padoThI
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3nKa 1 METOJIbl HAYYHOT'O TO3HAHUS 2
Htoro no pazneny 2
Paznean 2. MEXAHUKA
2.1 Kunemartuka )
2.2 Junamuka 7
2.3 3aKOHbBI COXPaHEHUSI B MEXAHUKE 6 1 1
Utoro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHIECKOM 9 1
TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperatHble COCTOSIHUS BELECTBA. 5

@da30BbIE IEPEXOABI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
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

Uroro no pazgeny

Pazgen 4. JIEKTPOJANHAMMUKA
4.1 OneKTpocTaTHKa

[TocTosHHBIM 351eKTpUYECKUil TOK. TOKH B
pa3IMYHBIX cpeaax

4.2

Uroro no pazgeny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

11 MarnuTHO€ 1moJje. IJIeKTpOMarHuTHast
' UHIYKIHS

Uroro no pazaeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanndeckue u SJICKTPOMArHuTHBIC

2.1
Koe0anus
29 MexaHH4YeCKHe U 3JICKTPOMArHUTHBIC
' BOJIHBI
2.3 Orrruka

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIENUAIBHON TEOPUH
OTHOCUTEIILHOCTH

3.1
Uroro no pazgeny
Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJ1eMEHTHI KBAHTOBOU OITTUKHA

4.2 Ctpoenue aToma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU

Hroro no paszneny

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MTOBTOPCHHE

Hroro no paszneny

Ha3Banue moayJis

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

15

0

11

11

68

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

Pu3uka — HayKa O PUPOJE.
HaquHe MCTOAbI ITIO3HAHUA
OKPY’KaOIIETr0 MUpa

Ponps 1 MecTO Gu3uKu B
(bopMHpPOBaHUN COBPEMEHHOU
Hay4YyHOM KapTUHBI MUDA, B
MIPAKTUYECKON AESITETbHOCTH JTI0AEH

MexaHnudeckoe IBUKEHHE.
OTHOCHUTENBHOCTD MEXAHUYECKOTO
nerxenus. [lepemenienue, ckopocTs,
YCKOpEHHE

PaBHOMepHOE NpsIMOJIUHEITHOE
JIBUKEHUE

PaBHOYCKOpEHHOE MPAMOJIMHEITHOE
JIBUJKECHHE

KpuBosnHeliHOE 1BUXKEHHE.
JIBMyKeHHE MaTepruagbHOM TOYKH 110
OKPYXHOCTHU

HpI/IHI_II/IH OTHOCUTEIbHOCTHU I anues.

NuepumanbHble CUCTEMBI OTCUETA.
ITepsslii 3ak0oH HproTOHA

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

16

17

Macca tena. Cuna. [Ipuniun
Cynepro3uimu cuil. Bropoi 3akox
HproroHa 11 MarepuaibHOM TOUKHU

Tperwnii 3akoH HproToHA 11151
MaTepHUaIbHbIX TOUEK

3akoH BceMHUPHOTO TroteHus. Cria
Tsokectu. [lepBast KocMuUecKas
CKOPOCTb

Cuna ynpyrocru. 3akoH ['yka. Bec
Tena

CBoboHOE nazieHne. Y CKopeHue
CBOOOAHOTO Ma/ICHHS

Cuna tpenus. Koo duuueHT TpeHus.
Cuuta cOnpOTHBIICHUS TIPH JIBHKEHUH
TeJa B )KUIKOCTH HITH Ta3e

IToctynarenbHOE U BpanaTeabHOE
JBUKEHHE a0COMIOTHO TBEPAOTO TeEa.
Mowment cuisbl. Ilneuo cunsl. YcinoBus
paBHOBECHS TBEPAOTO TEla

Nmnynbc MmaTepuanbHONU TOYKH,
CHUCTEMBbI MaTEPHAIIbHBIX TOYEK.
Nmnynbe cunbl. 3aKOH COXpaHEeHUs
UMITyJIbCa. PeakTUBHOE IB)KEHHE

Pabota u MOITHOCTH CHIIBIL.
Kunernyeckast sHeprusi MaTepualbHON
ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKOU DHEPruu

IToreHmuanbHas OHEpPIus.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

19

20

21

22

23

24

[TorenuuanbpHas 3HEPTUS YIPYTO
ne(hOpMUPOBAHHON MPYKUHBI.
[ToTeHuuanpHas SHEPTUs TeNa BOIU3U
MOBEPXHOCTU 3EMIIU

[ToTeHmanpHbBIC U HETIOTECHITUATILHBIC
cuibl. CBs3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUs1 MEXaHUYECKOU
SHEPTrUu

Pemenue 3amay. Pabora u MOIIHOCTE
cunbl. Kunernueckast u
MOTEHIMAIbHAs YHEPTUS

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPAHEHHUS B MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeOpuH. bpoyHOBCKOE
nerxenue. udpdysus

XapakTep JBUKEHUS U
B3aMMO/ICVCTBHSI YACTHUI BEILIECTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEN
W TBEPJIBIX TEI

Macca monekyi. KonngectBo
Bemtectra. [loctositHHas ABoraapo
TemnoBoe paBHOBecue. TemnepaTypa
u e€ nusMmepenue. lllkana remmneparyp
Lenbcus

https://m.edsoo.ru/ff0c461a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

27
28

29

30

31

32

33

34

35

Uneanpueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TeMIepaTypa Kak Mepa
CpeHEN KNHETUYECKON YHEPTUH
JIBMOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

3akoH JlanbToHa. ["a30BbIC 3aKOHBI
Penrenne 3amad. ['a30BbI€ 3aKOHEI

W3omporiecchl B UI€AIBHOM ra3e U ux
rpaduiecKoe mpeacTaBIeHNe

BryTpenusist sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U
crocoOknI €€ n3menenus. Koanuectno
TEIUIOTHI U paboTta. BHyTpeHHs s
SHEPrusi OJHOATOMHOI'O HJI€ATHHOTO
rasa

Bunasl Temionepenaun

VY nenpHas TEII0EMKOCTh BELIECTBA.
KonngecTBo TemoTs! mpu
Teronepenaye. AauabaTHeIN poiecce
IlepBblil 3aKOH TEPMOAVMHAMUKH U €T0
IIPUMEHEHNE K H30IpoLeccaM
Heob6paTumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJUHAMUKU

[Tpunun gevicteust u KII/ TenmoBoit
MaII1HbI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

Bbu6moreka [JOK
https://m.edsoo.ru/ffOc511e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5efc

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36

37

38

39

40

41

42

43

44

45

46

[uxn Kapuo u ero KIIJ]

DKooruyeckue mpoodIeMbl
TEIUIO3HEPTETHKH

O6o06maromuii ypok «MosekysipHast
¢buznka. OCHOBBI TEPMOJMHAMHUKIY

Kontponbhas pabota no teme
«Monexymnsapraas ¢puznka. OCHOBBI
TEPMOIUHAMUKI

[TapooOpa3zoBaHue 1 KOHCHCAIIHS.
Hcnapenue u kunenue

AOComoTHAs M OTHOCUTEIbHAS
BIIQXKHOCTH BO3yXa. HacklleHHbIH
nap

Trépnoe Teno. Kpucrannuueckue u
amop(dHbIe Tera. AHU30TPONUS
CBOMCTB KpHUCTAIIOB. JKuakue
KpUCTaJUIbIL.

[1naBieHne u KpUCTaIN3ALINS.

VnensHas TEIUIOTA [UIABIICHUS.
CyOmumarus

ypaBHeHI/Ie TEII0BOro OajgaHca

DJeKTpU3anus Tell. DICKTPUUECKUN
3apsz. [IBa Buga SJeKTPUUECKUX
3apsoB

IIpoBOIHUKY, TUATIEKTPUKU U
MOJTyIPOBOIHUKU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [OK
https://m.edsoo.ru/ff0c6708

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc



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

47

48

49

50

51

52

53

54

55

B3anmoneiicTBue 3apsai0oB. 3aKOH
Kynona. ToueuyHblil 251eKTpUYECKUi
3apsn

Hanpsk€HHOCTB 2JIEKTPUYECKOrO
nostst. [IpuHImn cynepno3unuu
AJIEKTPUYECKUX ToseH. JInnuu
HANPS)KEHHOCTH

Pabora cuit 3IeKTpoCTaTHIecKOro
nois. ITorennuan. PasHocTh
IMOTEHIIMAJIOB

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYICCKOM I10JIC.
I[I/IE)JIGKTpI/I‘-IeCKaH MMPOHUIIACMOCTb

OnextpoéMkocTh. KoHneHncaTop

DNEeKTPOEMKOCTH TUIOCKOTO
KOHJIeHCAaTOopa. DHEPTUs 3apsHKEHHOTO
KOHJIeHCaTopa

Pemenue 3agad. D1eKTPOEMKOCTD.
DHeprus 3aps>KEHHOT0 KOHJEHCATOPA.

[IpuHIIMTT IEHCTBUS ¥ IPUMEHEHHE
KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO
ammapara, CTpyHHOTO IpUHTEpA.
DJeKTpocTaTHUeCKas 3aluTa.
3a3eMiIeHHE AIIEKTPOIPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUSI €TO
cyuiectBoBaHud. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akoH Oma J1st

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6ce4

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c6df2

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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58

59

60

61

62

63

ydacTKa Ierun

ITocnenoBarenbHOE, NapaIEIbHOE,
CMEIIAHHOE COEMHEHHE
MPOBOTHUKOB. JIabopaTopHas padoTa
«/3yyeHne cMEemaHHOro COeIMHEHUS
PE3UCTOPOBY

PaboTa 1 MOITHOCTb AJIEKTPHUYECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3axon OMa 71 TOJTHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne 3/1C uctouyHnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

DJIEKTPOHHAs MPOBOJUMOCTb TBEPIBIX
METaJI0B. 3aBUCUMOCTD
COITPOTHUBJICHUS] METAJIJIOB OT
temriepatypbl. CBEpXIIPOBOJIUMOCTh

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB

[TorynpoBOIHUKH, UX COOCTBEHHAs U
MpUMecHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxaa. IloaynpoBoHUKOBBIE
puOOpbI

DNEeKTPUUECKUN TOK B pacTBOPax U
pacriaBax 3JeKTPOJIUTOB.
ONEeKTPOIUTHYECKAS TUCCOLUALINS.
DneKTponu3

DJIEKTPUYECKUI TOK B Ta3ax.

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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65
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68

CaMOCTOSTEIbHLIN U
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus.
IIna3sma

DnexTpuueckue npudopsl U
YCTPOMCTBA M UX MPAKTUICCKOEC
npuMeHenue. [IpaBuiia TeXHUKH
0€30I1acHOCTH

O06o0mmarmuil ypok
«INEKTPOIMHAMHKA)

KonTponbhas pabota mo teme
«Inexkrpocrartuka. [loctosHHbIN
aneKkTpuueckuii Tok. Toku B
Pa3JIMYHBIX CPEAAX

PesepBHblii ypok. KonTposbHas
pabota o Teme "DieKTpoAMHAMHUKA"
PesepBubIil ypok. O600aronuii ypok
o remam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc8f6c



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

11 KUIACC

Tema ypoka

IlocTosiHHBIE MArHUTHL U UX
B3aUMOJIeicTBHE. MarHuTHOE MOJIe.
BekTop MarHuTHON MHAYKIUU.
JIvHUM MarHUTHOW UHAYKUIUU

MarnuTHO€ 1noJje IpOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3aumopeicTBre NpOBOJIHUKOB C
TOKOM

Pemenue 3amau. MarauTHOE IMOJIE

JleficTBME MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia Ammepa.

JleficTBue MarauTHOTO IIOJISI Ha

JBUKYITYIOCS 3apsKEHHYIO YaCTHILY.

Cuna Jlopenna. Pabota cuisl
Jlopenua

DJIEKTPOMArHUTHAsI MHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
nHaykuud. DJ1C nHAyKIuu. 3aKoH
3JEKTPOMArHUTHON UHIYKIIUU
Ddapanes

Pemenne 3agau. 3axoH
3J€KTPOMArHUTHOM UHIAYKIUU

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

JlaTa
HU3yYeHHS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [IOK
https://m.edsoo.ru/ff0c9778

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

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



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

11

12

13

14

15

NHayKTUBHOCTB. SIBIEHUE
camounaykuuu. IJ1C
CaMOUHAYKIUU. DHEPIUsl
MAarHUTHOTO TMOJIS KATYIIKH C TOKOM.
DIEeKTPOMArHUTHOE T0JIe

TexHuueckue yCcTpomcTBa U UX
MIPUMEHEHHE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb,
YCKOPHUTEIIHN 3JI€MEHTAPHBIX YACTHII,
WHJYKIHUOHHAS MeYb

O6o0maromuii ypok « MarHuTHoe
mmoJie. DJIEKTPOMAarHUTHAS WHITYKIIHSDY

KonTponbHas padbota no teme
«MarsauTtHoe 1ose.
BHGKTPOMaFHI/ITHafI HHIOYKIOUA

CB0OOOTHBIC MEXaHHUECKUE
koseOaHus. 'apmoHnyeckue
KojeOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJICOaHUH.
[IpeBparnienue sHepruu

Pemenue 3agau. 'apmonnueckue
KoJieOaHus

Koneb6arenbublit koHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJeOaH!s B
UeaIbHOM KOoJeOaTeIbHOM KOHTYpE.
AHaIorus MeXXay MeXaHHIECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUH B UICAILHOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

but6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

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

bubmorexa [JOK
https://m.edsoo.ru/ffOcaf06

bubmmorexa [JOK
https://m.edsoo.ru/ffOcb820

but6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

18

19

20

21

22

KoJieOaTeIbHOM KOHTYpPE

[IpencraBnenue o 3aTyxXarux
KoseOaHusx. BelHyKIeHHBIC
MeXaHHYecKHue Koyiebanus. Pe3onanc.
BreIHYKICHHBIC 2JIEKTPOMArHUTHBIC
KoJeOaHus

[lepemennsbiit Tok. CUHYyCOUIAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIIUTYTHOE U
JICACTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U
HaIpsKEHUs

Tpancdopmarop. [IponusBoacTso,
nepenaya 1 norpedieHue
3JEKTPUYECKON SHEPTUN

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKQ, JINHUM 3JIEKTponepeaad

DKOJIOTHYECKUE PUCKU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOSHEPTUHU B MOBCEHEBHOM
KU3HU

MexaHnuecKkue BOJIHbI, YCIOBHS
pactpocrpanenus. [lepuon.
CKOpOCTh pactpoCTpaHEHUs U JJIMHA
BOJIHBL. [loniepedynpie 1 mpoI0JIbHBIC
BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccab4

bubnuoreka [JOK


https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

23

24

25

26

27

28

29

30

31

32

3ByKa. BeicoTa ToHa. TemOp 3ByKa

9HeKTp0MaI‘HI/ITHBIe BOJIHBI, UX
cBoiicTBa U ckopocTsk. [lkana
OJICKTPOMAardMTHBIX BOJIH

[IpuHuuUIBI paguocBA3u U
TeneBuaeHus. Pa3Butue cpeacTs
cBa3u. Pagnonokanusa

Kontponbnas padota «Konebanus u
BOJIHBI»

[IpsimonrHENHOE pacpoCTpaHEHHE
CBETa B OJJHOPOJHOM Cpee.
Todeunslit HICTOUHMK cBeTa. JIyu
cBeTa

OTtpakeHue cBeTa. 3aKOHbI
oTpaxeHus ceta. [loctpoenue
M300pakeHUH B TUIOCKOM 3€pKaje
[Ipenomnenue ceera. [ToaHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIi yroa NoaIHOro
BHYTPEHHETO OTPaKECHUS

Pemenue 3agau. IIpenomiienne ceera

JIunzsl. [Toctpoenue n3odpaxeHuil B
nuH3e. @opMyJia TOHKOU JIMH3BI.
YBennueHne JTMH3bI

Pewenne 3anau. @opMyiia TOHKOU
JIMH3BI

Hucnepcus cBeta. CoXHBIN COCTaB

https://m.edsoo.ru/ffOcccOc

bu6nunoreka [IOK
https://m.edsoo.ru/ffOccfe0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bubnunoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubnunoreka [JOK
https://m.edsoo.ru/ffOcd7f6

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

bubnuoreka [JOK
https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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34

35

36

37

38

39

40

41

42

Oenoro cBera. LIBer.

WNurepdepentus creta. dudpakims
ceeta. [udpakinuonnas pemeérka

HOHepe‘lHOCTB CBCTOBBIX BOJIH.
HOHHpI/IBaHI/I}I CBCTa

OnTHueckue npudOpsI U yCTPOHCTBA
U YCJIOBUS MX 0€30I1aCHOro
IIPUMEHEHUS

I'panunpl IPUMEHUMOCTH
KJIacCH4eCKOW MexaHuku. [locTynarsl
CIIEMAJIbHON TEOpUH
OTHOCHUTEJIBHOCTH

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHHUE
BPEMEHH M COKpAIICHUE JITTUHBI

OHeprus U UMIYJIbC PEISATUBUCTCKOU
yacTULbl. CBSA3b MACChI C SHEPTUEN U
HMITYJIbCOM. DHEPIUsl OKOs

Kontponbras pabota «Onruka.
OCHOBBI cIENIUATIBHON TEOpUU
OTHOCHUTEIBHOCTH

®otonsl. Dopmyna [Inanka. JHeprus
Y UMIYJIbC POTOHA

OTKpbITHE U HCCIIE0BAaHNE
dotorddekra. Onbiter A. T'.
CroneroBa

3akonb! porodddekra. YpaBHeHue
OiHmTeitHa as porosddexra.

bu6nuoreka [IOK
https://m.edsoo.ru/ffOced22

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

bubnuoreka [JOK
https://m.edsoo.ru/ff0cf862

bubnunorexa [JOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

bubnunoreka [JOK
https://m.edsoo.ru/ffOcffc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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44
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50

o1

«Kpacnas rpanuma» porodddexra

Hasnenue cBera. OnwiTh [1. H.
JlebeneBa. XuMmuueckoe JeHcTBUE
cBeTa

TexHuueckue ycTpoiucTsa u
MPAKTUIECKOE TPUMEHEHUE:
(dhoTorIeMeHT, POTOIATUHK,
COJTHEYHast OaTapesi, CBETOIUOT

Pemenue 3aga4d mo tTeme «DIIEMEHTBI
KBAHTOBOM OITHKI

Monenrs atoma TomcoHa. ONBITEI

Pesepdopna o paccessHUIO 0-4aCTHIL.

[InanerapHas Moaenab aToMa
[Toctynater bopa

W3nydenue u normnouieHue GoToHOB
IIpH NIEPEX0/ie aToMa C OJIHOTO
YPOBHS SHEPTUU HA Ipyroi. Bubl
CIIEKTPOB

BonmoBele cBoicTBa yacTHIl. BOTHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jtyanu3M. COHTaHHOE U
BBIHY’KJICHHOE U3ITy4YECHHE

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo
OIIPEIETICHUIO COCTaBa
PaIOaKTHBHOTO U3ITyUCHHS

CgoiicTBa anbda-, 6era-, ramma-

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmmoreka [IOK
https://m.edsoo.ru/ff0d091a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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58

59

n3nydeHus. BnusHue
PaAMOaKTUBHOCTH Ha )KHUBBIE
OpraHu3Mbl

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMMa-uznyuenue

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iembl, TepCIEKTUBHI,
JKOJIOTUYECKHE ACTIEKTHI SI€PHOI
SHEPIreTHKHU

OnemeHTapHble YacTULbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOIOICHUS 1

perucTpanvu 3JCMECHTAPHBIX YaCTHUII.

Kpyrasiii cton « @yHaaMeHTalbHbIE
B3auMoJiercTBUs. EMMHCTBO
(bu3MUeCKOi KapTUHBI MUPaY

ITonroroska xk EI'D. Pemenune
saganui EI'D. Mexanuka
ITonroroska xk EI'D. Pemenue
3ananuil EI'D. MonekynspHas
¢buzmka

ITonroroska xk EI'D. Pemenue
3ananuit EI'D. DnexTpoanHaMuka
TToaroroska x EI'D. Pemrenue
3aganuii EI'D. Onruka

IToaroroska k EI'D. Pemienune

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

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

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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63

64

65
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67

68

saganui EI'D. CBeTOBEIE BOJIHEI

[ToaroroBka k EI'D. Oewenune
3aganuii EI'D. KBanToBas ¢usuka

HroroBas koHTposIbHAs paboTa

O6o0maromuii ypok. Pons ¢pusuku n
aCTPOHOMHUHU B IKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeTbHOCTH
YyelloBeKa

O6o0matomuii ypok. Pois u mecto
(hU3HUKY U aCTPOHOMUH B
COBPEMEHHOMN HAy4YHOU KapTUHE
MHUpa

O6o0matomuii ypok. Posb
¢uznueckoil Teopuu B
(hopMUpOBaHUHU TPEICTABICHUH O
(buznueckoil kKapTuHe MUpa

O6o06maromuii ypok. Mecro
(bu3nvecKoil KapTUHBI MHUpa B 00IIeM
PSIY COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUNA O IPUPOE
PesepBHbIil ypok. MaruutHoe mnoiie.

DneKTpoMarHuTHast MHAYKIUS

PesepsHslil ypok. Ontuka. OCHOBBI
CHeMaIbHON TeopuH
OTHOCHUTEJIBHOCTH

Pesepnrrii ypok. KBantoBas ¢usuka.
DNEeMEHTHI aCTPOHOMUU U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

acTpou3uku

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

» ®uswuka, 10 xnace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non penpaknueii [Tapdentreoit
H.A., Axumoneproe obmectBo «M3marenscTBo «IIpocBemenne»

» Omsuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penakuueii [lapdentreBoit
H.A., AkunonepHoe obmectBo «M3natenscTBo «lIpocBemenue»

COopnuk 3aaa4 1o ¢uzuke. PeiMkeBHY

METOJUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

OKCIEepUMEHT B 00yueHnH (PU3UKE B LIKOJIE

Amnrepep J. Texnuka gusnyeckoro skcrepumenta M. 1962

OmeITH B AoMamHel 1adboparopun. bubanoreuka "KBant" Beim 4.

lansnepurreiin JI.4., Xnepaukos I1I1. Jlabopatopust ronoro ¢pusuka. 1961

Maiiep B.B. IIpocThie ONBITH C YIABTpa3ByKoM. 1978

Maiiep B.B., Maiiep P.B. DnekrpuuectBo: yueOHBIE SKCIIEpUMEHTANIbHBIE ToKa3aTenbeTBa. M. 2006
yros B.U. u ap. Okcniepument B pusuke. Puznveckuii mpakTUKYM.

Bypos B.A. u ap. JleMoHCTpalOHHBIE OMBITHI IO PHU3UKe. 6-7 KIacchl

Bypos B.A. u ap. @poHTaNbHBIE SKCIIEPUMEHTANIBHBIE 3a1aHHS 110 (PU3UKE. 6-7 KIIacChl
OponTanbHBIC Ta00paTOpPHBIC 3aHATHS 110 GU3HKE B cpenueit mkoie. bypos B.A. u ap. [Tox pex. A.A.
IToxposckoro M. 1974

I'opes JI.A. 3anuMarenbHbIE ONBITHI 1O PH3HKE

Kosrynosnu M.I". Jlomamrauii skcriepuMenT 1o ¢usuke. 7-11 kimaccel

b. lonar ®u3uka B urpax

JleMOHCTpaITMOHHBINA SKCIIEPUMEHT 110 (hHU3HKE B cTapmux kinaccax. Yacts 1. Yacts 2

Xopomasun C.A. JIleMOHCTpauMOHHBIN 3KCTIEpUMEHT 0 pu3uke. Ontuka. AToMHast Gu3nKa (CChUIKa
Ha DJIEKTPOHHYIO KHUTY)

EnprioB A.B. ®ponTansHbIe 1abopaTopHble paboThI o (r3uke. 11 kmace



CrenanoB C.B., Cmupnos C.A. JlabopatopHsiii mpakTukyM 1o ¢uzuke. M. 2010

DuU3NYECKUM SKCTIEPUMEHT B 11Kkosie. M. 1975

[Taxmaes H. M., H. U. I1aBnos, B. . Teiyk. ®u3ndeckuil 3KCIIEPUMEHT B CPEIHEH ILIKOJIE:
Konebanus u Bonubl. KBantosas gusuka / H. M. [llaxmaes,—M.: [Ipoceemenue, 1991.
KoBtyHoBuu M. I'. - Jlomanauii 3kcriepumMent no gusuke. 7-11 knaccrl (bubanoreka yunrens
¢uszukn) - 2007

Meronuka o0ydeHus hru3uKe

lopstuxun E.H. MeTtoauka o0y4yenus gpusuke

Towm 1. O6mue Bonpockl meToauku. M. 1948

Tom 2. MeTtoauka u TexHuKa skcnepuMmerTa. M. 1948

Tom 3. OcHOBHBIE A€Tan YIPOLUICHHBIX U CaMOJIENIbHBIX MPprOopoB. M. 1953

Tom 4. Pucynku u ueprexxu. M. 1955

Bpasepman 3.M. Beuepa no ¢usuke B cpenneii mkoie. M. [Ipocsemenue, 1969

Koran b.1O. PazmeprocTs pusnueckoit BenuanHbel. M. 1968

Jlanuna U.51. 100 urp no ¢uzuke. M. 1995

Jlanuna U.51. Bueknacchas padora no ¢usuke. M. 1977

JlepmanToB B.B. Metoauka dpusuku. M. 1935

MyunranoBckuii B.B. ®uznueckre B3auMoIeHCTBUS U KApTHHA MUPA B IIKOJLHOM Kypce Gusuku. M.
1977

Mertonnueckuii cipaBoyHUK yuutens ¢uzuku. M. 2003

Hecrannaprasie ypoku ¢usuku. Coct. C.B. bopoposa. Bonrorpan, 2000

OpexoB B.I1., YcoBa A.B. Meroauka npenogaBanus ¢puszuku. M. 1980

OpexoB B.I1. - Konebanus u BoHBI B Kypce (GU3UKHU cpeltHed Kokl - 1977

Ceprees A.B. HaGmronenus ygamuxcs mpyu U3y4eHUd QU3UKU Ha TepBoi cTyrneHn ooydenus. K. 1987
IITatanos B.®. ®usuka Ha Bcro xu3un. M.-Co, 2003

Metoanka 00ydeHHs pemeHHIo 3a1a4

Kamenknii C.E., Opexos B.I1. Meroauka pemienus 3a1ad4 o Gusuke B cpeaneit mkomue. M. 1971



Cemxke A.U. - Hecrangaptaeie 3agaun no ¢pusuke (B nomomnis yuurento) - 2007

OnuMnuagHbIe 3a0a49n

Benomunenxwuit C.H. - Onumnuaaapie 3a1a4u 1Mo GU3NKe IS yIaInuXcst JecsIThIX kiaccos - 2013

KembpoBckuii-IlonrotoButenbHple_3agayn_K_onuMmnuagaMm mo_¢usuke 1984

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HHTepHET-pecypchl: 2IEKTPOHHBIC 00pa30BaTEIbHBIC PECYPCHI U3 €NMHOMN KOJIEKIINU ITH(POBBIX
obpasoBarenbHbIX pecypcoB (http://school-collection.edu.ru/), karanora dexepanbHOTO HEHTpPA
uHPOpMaIHOHHO-00pa3oBaTensHbIX pecypco (http://fcior.edu.ru/): uapopmannoHHsie, FMEKTPOHHbIE

YOpaXXHEHUS, MyJIbTHMENA PECYPCHI, DJIEKTPOHHBIE TECTHI
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