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IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeIHEro oOuiero odOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeNbHOW INPOrpaMMBbl,
npezncrasieHHbix B PI'OC COO, a takke ¢ yu€rom ¢enepanbHO paboyeil mporpaMMbl BOCIUTAHUS H
KOHIIENIMM IpenojaBaHus yueOHoro npenmera «Pusuka» B 00pa3oBaTesIbHBIX Oopranusanusx Poccuiickoit
Ddenepanun, peaau3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPaMMBI.

Copneprkanue nporpammsl 10 (PU3MKE HANpaBiIeHO Ha (JOPMUPOBAHHME €CTECTBEHHO-HAYYHOM KapTHHbI
mupa odyuarouuxcs 10—11 knaccoB npu oOydyeHnu ux ¢usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
NesITeIbHOCTHOTO Tmonaxoxa. IIporpamma mo ¢wusuke coorBercTByeT TpeboBanusm DPI'OC COO «
IUTAHUPYEMbIM JIMYHOCTHBIM, IPEJAMETHBIM U METANpPEMETHBIM pe3yJibTaTaM OOYYEHHs, a TAKKE YUUTHIBACT
HEOOXOMMOCTh peau3alliil  MEXKIIPEIMETHBIX CBsSI3€ (M3MKM C €CTECTBEHHO-HAYYHBIMH y4eOHBIMU
npeaMmeramMu. B Hell ompenensioTcs OCHOBHBIE IIENM M3Y4eHHUS (U3UKM HAa YpPOBHE CPEAHEro OOIIero
o0Opa3oBaHus, IUIAaHUpPYEMble pe3yibTaThl OCBOEHUS Kypca (U3MKU: JMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® I[UIAHUpPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (U3HKH Ha 0A30BOM YPOBHE, B TOM YHCJIE TPEAMETHBIC

pe3yibTaThl [0 rojaM o0y4yeHuUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®du3nka Kak Hayka 0 Haubosiee oOIMX 3aKOHAX MPHUPObI, BHICTYIAsi B KQUeCTBE Y4eOHOTO MpeaMera B
IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 okpykatoiieM mupe. lIkonpHbIl Kypc GU3NKH —
CHCTEMOOOpa3yOIMil A1 €CTeCTBEHHO-HAYYHbIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHbI
JeXaT B OCHOBE IIPOLIECCOB M SBJICHHM, M3ydaeMbIX XuUMHEH, Ouosnorued, ¢usnueckoir reorpadueil u
acTpoHomuel. Mcnonb3oBaHME M AKTUBHOE NpPUMEHEHHE (U3MUECKUX 3HAHWM OIpelesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCa, MOJIYYEHHS
HOBBIX MaTepHaJiOB C 3a/JaHHBIMH CBOICTBaMHM U Jpyrux. M3yueHue (uU3MKM BHOCUT OCHOBHOM BKJIaJ B
(dopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa oOydaroumuxcs, B (OpMUpOBaHUE YMEHHUI NMPUMEHATh
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMHU Y4€OHBIX UCCIIEIOBaHUM.

B ocHOBY kypca ¢u3uku A7 ypoBHsS cpeqHero oOmiero o0pa3oBaHMs IMOJOXKEH Psii UeH, KOTOpbIe
MO’KHO pacCMaTpUBATh KAaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JOIMUYECKH 3aBEPIIEHHBIM, OH COJEPKHT
MaTepHal U3 BceX pa3ziesioB (PU3MKH, BKIIOYAET KaK BOIPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (GU3NKH 00beAMHEH BOKPYT (pU3HUECKUX
Teopuil. Benymum B Kypce sBisiercss (opMHpOBaHHE MPEICTABICHUNW O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanosiaraeT MUCMoOIb30BaHHE T'YMaHUTApHOTO MOTEHIIKala
¢u3nyecKkoil HayKu, OCMBICIEHHE CBSI3U PAa3BUTHS (U3MKU C pa3BUTHEM OOIIECTBA, a Takke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3MKu npennojaraeT 3HaKOMCTBO C IIHPOKUM KpPyroM
TEXHUUYECKUX U TEXHOJIOTMYECKHUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI 1 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEIACTBOM BBEICHMS DJIEMEHTOB COJCPXAaHUSA, MOCBSIIIEHHBIX
9KOJIOTMYECKUM MTPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKHU M TEXHOJIOTH, a TaKxKe
00cyxIeHus TPOOIEM PallMOHATILHOTO TPUPOIOTIONIH30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.



CrepKHEBBIMU DJIEMEHTaMHU Kypca (M3MKM Ha YpOBHE CpelHEero oOIiero oOpa3oBaHMs SIBIISIOTCS
¢usuueckue teopuu (GpopMHUpOBaHUE NPEACTABICHUN O CTPYKTYpE MOCTPOCHUs (pU3MUecKOW TEOpHH, POJIU
(GyHaaMEHTANBbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O TPUPOJAE, TPaHHIAX
NPUMEHUMOCTH TEOPHIA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHHH U MPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN TOJXO0/ B Kypce (PU3MKH pean3yeTcst MPEex/Ie BCEro 3a CYET OpraHn3aluu
9KCHEPUMEHTAIbHOH AeATeNnbHOCTH 0Oydatonuxcs. st 6a30Boro ypoBHs Kypca (pU3HKH — 3TO UCIIOJIb30BaHUE
CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPHIE B IIPOrpamMMe 0
(du3uke 00beJMHEHB] B 00NN CIIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. BrlaeneHue B yka3aHHOM NepeyHe
7a00paTOpHbIX paboT, NPOBOJUMBIX Ul KOHTPOJS UM  OLEHKH, OCYHIECTBISIETCA Yy4aCTHUKaMHU
00pa30BaTeNLHOTO MPOLIEcca UCXO0/IS U3 0OCOOSHHOCTEW IJIAaHUPOBAHUS U OCHAlIeHUs Kabunera ¢pusuku. [Ipu
3TOM oOecreuuBaeTcs OBNaJeHUE OOYUYaIONIMMHUCS YMEHHUSMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHMS 3aBUCHUMOCTEH (DPU3MUYECKMX BEIMYMH M MOCTAHOBKY OIIBITOB IO MPOBEPKE IMPEIOKEHHBIX
THITOTE3.
Bosnbiioe BHUMaHKE yenseTcs pelieHHIO PacUETHBIX M Ka4eCTBEHHBIX 3a/ad. [Ipu 3ToM Ju1st pacy€THBIX
3aJa4 NMPHUOPUTETOM SBIISIOTCS 3a7aul C SBHO 3aJaHHON (pU3MUECKONW MOJENbI0, MO3BOJIAIONINE TPUMEHATh
U3y4YEHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT'O pa3jieNa Kypca, TaK U MHTETpUpYs 3HAHMS U3 Pa3HBIX
pa3znenoB. Jlyis KauyeCTBEHHBIX 3aJad INPHOPUTETOM SBISIOTCS 3aJaHHUs Ha OOBACHEHHE MPOTEKaHUS
(¢u3nyecKuX SBJICHUN U MPOLIECCOB B OKPY’KAIOLIEH XKU3HU, TpeOyromue BplOopa pu3ndyeckod MOAenu JUis
CUTYaIlMH PAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpedoBanmsivu @PI'OC COO k MaTeprallbHO-TEXHUIECKOMY 00ECTIeUeHHIO Y4eOHOTO
nporecca 0a30BbI ypOBEHb Kypca (PM3WKH HA YPOBHE CPEIHETO 00Iero oOpa3oBaHUs JOJDKEH M3ydaThCs B
YCIOBHUAX HPEAMETHOro KaOWHeTa (QU3MKM WIM B YCIOBHSIX HMHTETPUPOBAHHOIO KaOMHETa IpeIMETOB
€CTEeCTBEHHO-HAay4HOro IMKJIa. B kabunere pu3nku 105kHO ObITH HE00X0AUMOE JIAbopaTopHOE 000pyI0BaHHE
JUIs  BBIIIOJIHEHMSI yKa3aHHbBIX B IporpaMme Mo (U3MKE YUYEHHMYECKHMX MpPaKTUYEeCKUX padoT u
JIEMOHCTpaIlMOHHOE 000pYA0BaHHE.
JleMoHCcTpannoHHoe 00opynoBaHue (opMUpYeTCs B COOTBETCTBUM C MPUHIMIIOM MUHUMAaJIbHON
JIOCTAaTOYHOCTH M OOECIeYMBAET ITOCTAHOBKY TIIEPEUUCICHHBIX B IMporpaMme 1o (HU3HKe KIFOYEBbIX
JEMOHCTpAIMNA Il UCCIICAOBAHMS M3y9aeMbIX SBJICHUN W TPOILECCOB, IMITUPUIECKUX U (DyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHA.
JlaGoparopHoe 00OpyAOBaHME [UIS YYEHUYECKHX MPAaKTUYECKUX pabdoT ¢dopmupyercs B BUIE
TEMAaTUYECKUX KOMIUIEKTOB M OOecreyMBaeTcss B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOYyYaroIUXCs.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOpHOro OOOPYAOBAaHUS JOJKHBI OBITH IOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX M IIU(PPOBBIX IPUOOPOB, @ TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE
U POBBIX Ta00PATOPHIA.
OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:
e (opMupoBaHHE HHTEpECA U CTPEMIICHUS O0yUarOIUXCs K HAYUHOMY M3y4YeHUIO IPUPOJIbI, PAa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTENH;

® pa3BUTHE TNPEACTaBICHUI O HAYYHOM METOJE MO3HaHMUA M (HOPMHUPOBAHHME HMCCIEIOBATEIHCKOTO
OTHOILIEHHSI K OKPY>KAIOLIUM SIBJICHUSAM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK Pe3ysbTaTa M3y4eHHs OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHHI OOBSICHATH SIBICHUS C HMCIOJIB30BAaHHEM (PH3MUECKUX 3HAHWWA M HAYYHBIX
JI0Ka3aTebCTB;



e (opmupoBaHUE MPEACTABICHUN O PO PUUKU IJIs PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTHUM.

JoctuxeHne 3Tux Lese odecrneynBaeTcsl pelIeHHeM CIIeIYIOIINX 3aJad B MPOLIecce U3YUYEeHUs Kypca

(bU3MKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusI:

e puoOpeTeHne CUCTEMBbl 3HaHHM 00 O0mMX (U3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX,
BKJIIOUAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, DJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI
acTpopu3uKy;

e (QopmupoBaHuE YMEHHUI IPUMEHITH TEOPETUUECKHUE 3HAHUS TSl OObSICHEHUS (PU3UYECKUX SBJICHU B
IPUPOJIE U AJISl IPUHATUS IPAKTHUECKUX PEUICHHUH B TOBCEAHEBHON KU3HU;

® OCBOCHHE CIOCOOOB PEUICHMS PA3IUYHBIX 3a/1a4 C SBHO 3aJaHHOHN (pru3nyeckoil MoAemblo, 3a1ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/1aHue (U3MUECKONM MOJeNH, aJeKBATHOM YCIOBUSAM
3a]a4u;

¢ MoHUMaHHUE QU3HUECKUX OCHOB U MIPUHIIUIIOB ICHCTBUS TEXHHUECKUX YCTPOUCTB M TEXHOJIOTUYCCKUX
MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEIY;

® OBJAQJCHWE METOAAMH CAMOCTOSATENBHOTO  TUIAHHUPOBAHWS W MPOBEACHUS  (PU3MUYECKHUX
OKCIIEPUMEHTOB, aHajdM3a W HWHTepHpeTanud HHOOpMAIMH, ONpPEACTCHUS JOCTOBEPHOCTH
MOJy4EHHOTO Pe3ysIbTara;

®  CO3/1aHUE YCIOBUH IS Pa3BUTHSI YMEHUH IPOSKTHO-MCCIIEI0BATEIBCKOM, TBOPUECKON eI TETHHOCTH.

Ha n3ydenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpeJHEro oOuiero odopazoBaHusi oTBoauTcs 136

yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).

[Ipennaraemselii B mporpamme 1o (u3MKe MepedeHb JIabopaTOPHBIX U MPAKTUUYECKUX PabOT sBISETCS

PEKOMEH/IOBAaHHBIM, YYHUTENb JelaeT BBHIOOp MPOBEACHHS JTaOOPATOPHBIX pPabOT W OMBITOB C Y4ETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEHN 00yJarommxcsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®uszrka — Hayka o npupoje. Hayunbie MeTOIbl MO3HAHUS OKpYKaroiero mupa. Posib sxcnepumMenTa
U TEOPHH B [IPOLIECCEe MO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (hU3HKE.
MonenupoBanue (u3nuecKux sBIEHUI U mpoueccoB. Haydynsie runore3sl. Guznyeckue 3aKOHBI U
Teopuu. ['paHu1Ibl NpUMEHUMOCTU (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Posb u mecTo pusuku B popMHUpPOBaHMHM COBPEMEHHOW HAayYyHOW KapTHHBI MHUpA, B MPAKTHYECKON
NEeITEIbHOCTHU JII0ICH.

Llemoncmpayuu

AHasorossle 1 U(PPOBBIC U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro JBMkeHusa. Cucrema orcuéra.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepualbHON
TOUYKH, UX MPOEKIMHU Ha OCH CUCTEMBI KoopAuHAT. Cli0’KeHUE EpPEMELICHUI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NMPSMOJIMHENHOE ABMKEHUE. I'paky 3aBUCHMOCTH KOOpPJUHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMEILECHUS MaTEPUAIbHON TOUKH OT BPEMEHHU.

CoboaHoe nazeHue. Y ckopeHue cBOOOIHOTO MaieHHsl.

KpuBonuHeliHoe nBuxeHue. J[BUK€HUE MaTEpUAIbHONM TOUYKHM IO OKPYKHOCTH C IOCTOSHHOW IIO
MOJYJII0 CKOpPOCTBIO. YTJOBas CKOPOCTb, JHHEWHass ckopocTh. Ilepmon u dyacrora oOpaiieHus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHUuyeckue ycTpoiicTBa U NMPaKTUYECKOE MPUMEHEHUE: CIIUJOMETP, IBUKEHHE CHApSAI0B, LIEITHbIC
U pEMEHHBIE NIEpEIayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hampasnenne ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHre HepaBHOMEPHOTO JBUKEHHUS C LENIbIO OIpeieJIeHNs] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue COOTHOIIEHUSI MEXY MYTSIMH, IPOUIEHHBIMU TEJIOM 3a MOCJIeJOBATEIbHbIE PaBHBIE

MPOMEKYTKH BPEMEHH MPU PaBHOYCKOPEHHOM JBMKEHHUH C HAUaIbHOU CKOPOCTHIO, pAaBHOM HYIIO.
W3ydeHne ABMKEHUS [IapUKa B BSI3KON KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

ITpunnun otHOcHTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. IHEpImanbHble CHCTEMBI OTCUETA.



Macca tena. Cuna. [Tpunuun cynepno3uinuu cui. Bropoii 3akoH HeroToHa 1711 MaTepuaibHOM TOYKH.
Tperunii 3akoH Hpr0TOHA 17151 MaTEpPUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenne. Buabl Tpenus (1okosi, CKonbkeHus, kaueHus). Cuiia tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIBXKEHUS U cuia TpeHus nokos. Kosdounuent tpenus. Cuna conpoTUBICHUS NIPU ABMKEHUM Tella B
KUAKOCTH WM rase.

[TocTynaTenpHOE M BpalllaTelIbHOE ABMKEHHE a0COJIFOTHO TBEPJOTO Tea.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauieHus. [1neuo cumbl. Y ciioBus paBHOBeCUS TBEPIOTO Tea.

TexHUYeCcKre yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: MOAIINITHUKH, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHHUKOB.

Llemoncmpayuu
SIBiieHnE MHEpLIMH.
CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.
Bropoii 3akon HeroToHa.
N3zmepenue cu.
CroxxeHue CHil.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiH.
HesecomocTs. Bec Tena rnpu yCKOPEHHOM NOABEME U TTAJICHHUH.
CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.
VYcnoBust paBHOBecHs TBEPAOTO Tesia. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi
W3ydeHue ABmkeHUs OpycKa M0 HaKJIIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIie, OT X
nedopMaruu.
HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.
Tema 3. 3akoHnvl coxpaneHusn ¢ MexanHuke
Nmmynbsc MaTepuanbHOM TOUKH (Tea), CHCTEMbI MaTepUabHBIX TOYEeK. IMIynbC CHITBI M M3BMEHEHHE
MMITyJIbCa TeJla. 3aKOH COXpaHEHUsI UMITyJibca. PeakTHBHOE JBUIKEHUE.
PaGora cunbl. MOIIHOCTH CHUJTBI.
Kunerndeckas sHeprusi MaTepuanbHON TOUKH. Teopema 00 H3MEHEHNN KHHETHUECKON YHEPTUH.
[TorenuuanbHas osHeprus. [loTeHnmanpHas dSHepPrus ymnpyro JAeOPMUPOBAHHON MPYKUHBI.
[ToreHnuanbHas SHEPTUS TeNa BOIM3U MOBEPXHOCTH 3EMITH.
[ToTeHnnanbHble U HEMOTEHIIMANbHBIE CHIIBI. CBS3b paOOThl HETIOTEHIIMATBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI MEXaHUYECKOM YHEPTHUH.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
TexHU4YeCKHne YyCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBINA MHUCTOJET,
JIBIDKCHUE PAKeT.
Jlemoncmpayuu
3aKOH COXpaHEHUsl UMITYJIbCa.
PeakTuBHOE NBUMXKEHUE.
[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETHUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
N3yuenune abCOMOTHO HEYMPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBs3u pabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON HSHEpruu Tela Ha IpHuMepe
pacTsKEHUS PE3UHOBOTO JKI'yTa.

Paznes 3. MoJsiekyasipaasi pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIEC TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUM U HUX ONBITHOE 00OCHOBaHUE.
Bbpoynosckoe apmxkenue. uddys3us. Xapaktep IBHKEHUS U B3aUMOJICHCTBUS YacTUIl BeliecTBa. Mojenu
CTPOEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TelI U OOBSICHEHUE CBOICTB BEIECTBA HA OCHOBE 3TUX MOJEINIEH.
Macca u pazmepsl Mosiekyn. KonnuectBo BeniectBa. [locrosHanas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU HAEAIBHOTO
ra3a. AOCOIIOTHast TeMIiepaTypa Kak Mepa CpeJHeil KWHEeTUYECKON SHEPTUU TEIUIOBOTO JBHYKEHUS YaCTHUIL
raza. lllkana temneparyp KenbBuna. ['azoBble 3akonbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH
Janbrona. M3ompouecchl B HII€ATbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe
MpeJICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, MOKa3bIBAIOUINE JUCKPETHOE CTPOCHHE BEHIECTBA, (hoTorpaduu MOJEKYJd OPraHWYECKHX
COCIMHEHU.

OmnpiTe! 0 AU(PY3UHN KUAKOCTEHN U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita IlITepha.

OnbIThL, JOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS MJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne macchbl BO3/yXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEpeHHM o0bEMa KOMHAaThl,
JTABJICHUSI U TEMIIEpATyphl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCMMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS Pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHaMudeckas cucreMa. BHyTpeHHsIsI SHEprusi TEpMOIMHAMUYECKONH CHCTEMBI M CIIOCOOBI €&
n3MeHeHus. KomuuecTBo TemoTsl 1 padoTa. BHYTpeHHss SHEPTUs 0JTHOATOMHOTO WJI€abHOrO ra3a. Buabl
TEIUIONEPEIauM: TEIUIONPOBOJAHOCTb, KOHBEKLIHs, W3JIy4€HHE. YJElbHasg TEIUIOEMKOCTh BEIECTBA.
KonuuecTBo TEIIOTHI IpH TEIIoNepenaye.

[Tonsitne 06 annabatHOM mporiecce. [lepBriil 3akoH TepmoanHamMuKku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJMHAMUKH K u3onporeccaM. I'paduyeckas nHTepnperanus padboTh rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.

TeroBbie MammHbL. [IpuHIMIBL KelicTBUS TEITOBBIX MalIiH. [IpeoOpa3oBaHus SHEPTUH B TEIIOBBIX
mammHax. Koadduiment none3noro aeiictBus teraoBoi MamuHbl. [{ukn KaprHo u ero koadduimeHt
MOJIE3HOTO AEUCTBHS. DKOJIOTHYECKHE MPOOIEMBI TETIII0IHEPT€TUKY.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHWE: ABUIaTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAMIBLHUK, KOHAUIIUOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH HEpruM Tejla IPU COBEPIIEHUU PaOOThI: BbUIET MPOOKU W3 OYTHUIKU HOJ
JIeMCTBUEM CKATOTO BO3/1yXa, HarpeBanue 3(hupa B TaTYHHOH TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALIUSA).

N3meHenune BHyTpEeHHEH SHepruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne u kouaeHcauus. Vcmapenue u kumneHue. AOCONIOTHAsE W OTHOCHTEIbHAs
BJIIAKHOCTH BO3/yXa. Haceiennslii map. Y aenpHas TerioTa napooopa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyPhI
KUIIEHUS OT JaBJICHMUS.

Teépmoe teno. Kpucrammuueckne u amopdubie Tena. AHU30TPONHs CBOWCTB KpUCTAIIIOB. JKuakue

kpuctaisl. CoBpeMeHHbIe MaTepuaibl. [lnaBinenne M KpucTajuM3anus. YIelbHas TEIUIOTa IJIaBICHHS.
CyOaumarnus.

YPaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa H IMPAKTHYCCKOC IMPUMCHCHHC. TUTPOMCTP U IICUXPOMCETP, KAJIOPHUMCETP,

TEXHOJIOTHH MOJTYYeHHUS COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenne IIpU MMOHUKCHHOM J1aBJICHUU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HaGroieHre HarpeBaHusl U IUIABJICHUS KPUCTAUTHYECKOTO BEIIECTBA.
JIeMOHCTpaIus KpUCTaslIoB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

H3MepeHne OTHOCUTEIBHO!N BIIaXKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzanusi Tel. DJEKTpUYecKuil 3apsin. JlBa Buaa sneKTpUYecKuX 3apsafoB. IIpoBoaHUKH,
JURJIEKTPUKY U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

BsaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHsli aseKTpudecKkuil 3apsaj. DIEKTPUUECKOE MOJIE.
Hampsok€HHOCTh  stekTpuueckoro mnoss. llpuHnum cyneprnosunum  2JeKTpUdecKkux mojei. JIuHum
HaNPsHKEHHOCTH AIEKTPUYECKOTO MTOJIA.

Pabota cun snekrpoctarnyeckoro monsd. Ilorenuman. PasHoctes mnoreHuuanoB. IIpoBogHuku u
JUAJIEKTPUKH B DJIEKTPOCTATHYECKOM I0J€. J(ManeKkTpuyeckas MpoOHUIAEMOCTb.

OnekTpoéMKocTb. KoHneHcaTop. DneKTpOEMKOCTh INIOCKOIO KOHJAEHCATOpa. JHEPIHs 3apsHKEHHOTO
KOH/JIEHCATOopa.

TexHudueckne yCcTpoWCTBA W IMPAKTUYECKOE IPUMEHEHHE:  JJIEKTPOCKOI,  3JIEKTPOMETD,
9JIEKTpOCTaTUYeCKas 3alluTa, 3a3eMJICHHE AJIEKTPOIpPUOOPOB, KOHJEHCATOp, KOMHWPOBAIBHBIM ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.
B3anMopeiicTBrue HaIEKTPU30BAHHBIX TEIL.
DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIHTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHUMOCTD 3JEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa OT IUIOLIAAM TUTACTUH, PACCTOSHUS MEXKTY
HUMH U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNIEKTPUYECKHUI TOK. Y CIOBHS CYIIECTBOBaHUS JIEKTPUUYECKOro Toka. Mctounuku Toka. Cuiia Toka.
[TocTosAHHBIN TOK.

Hanpspxenue. 3akon Oma aJig ydacTka Ienu.

DJIEKTPUUECKOE CONMPOTUBIICHHE. YJIEJIbHOE CONpOTHBJICHUE BemiecTBa. I[locnenoBarensHoe,
napasuieIbHOE, CMEIIaHHOE COSAMHEHNE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JleHiia. MomHOCTb 37€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILAsA CHJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHMKA TOKA. 3aKOH OMa JJisl MOJTHOU
(3amMKHYTOM) 21eKTpuueckoit nenu. KopoTkoe 3ambikaHue.

DJNIeKTpOHHAs TPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTH COMPOTUBICHUS METAJUIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCT.

DNIeKTpUUECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBonuuku. CoOCTBEHHAsI M MPUMECHAsI MMPOBOJAMMOCTD TMOJIYIPOBOIHUKOB. CBOMCTBAa P—N-
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUUYECKHUI TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUUYECKAS AUCCOLIMALIMS.
DIIEKTPOIH3.

DNIEKTpUUYECKHI TOK B ra3zax. CaMOCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3pan. Monuus. [1nazma.

TexHu4yeckue yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: aMIEpMETpP, BOJBTMETP, peOCTarT,
HMCTOYHHMKU TOKa, JJIEKTPOHArpeBaTeiIbHbIE MNPHOOPHI, AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN THOA, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOIYNMPOBOAHUKOBBIN IHO],
rajbBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LMJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOMIAAHA IONEPEYHOTrO
CEUYEeHMs U MaTepuaa.

CwmenanHoe COeIMHEHUE TIPOBOJHUKOB.

[IpsiMmoe m3MepeHue EeKTPOABIKYIIEH cuibl. KopoTkoe 3aMbIkaHNe raibBaHUYECKOTO AJIEMEHTa U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnune cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUIThl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHHUS.

Hab6nronenue anexrponusa.



MexnpeaMeTHbIe CBSI3H

Wzydenue kypca pusuku 6a3oBoro ypoBHs B 10 Kitacce OCyIIECTBISIETCS ¢ YIETOM COACPKATEIBHBIX
MEXIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesxcnpeomemuvie nowsimusi, CBSI3aHHBIE C WU3YYEHUEM METOJOB HAYYHOTO IIO3HAHMS: SIBICHHE,
Hay4yHbld (akT, rumore3a, (Qu3MYeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHUE, JKCIEPUMEHT,
MOJICIIUPOBAHUE, MOJIEIb, U3MEPCHHE.

Mamemamuxa: pelIeHHE CHUCTEMbl ypaBHCHHMH, JuHEHHas (yHKIMs, napaboja, rumepoosa, Hux
rpauki U CBOWMCTBA, TPUTOHOMETPUYECKHE (DYHKIMH: CHHYC, KOCHUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIACCTBO, BEKTOPHI M MX IMPOCKIIMKA HA OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonoeusn: mexannmueckoe IBM)KEHUE B KHMBOM mHpupozae, AUPQy3us, 0CMOC, TEIUNIOOOMEH >KUBBIX
OpraHU3MOB (BHU/IbI TEIUIONEPEIaun, TEIJIOBOE PABHOBECHE ), FJICKTPUUECKUE SBJICHUS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEM W Ta30B, AJIEKTPUUYECKHUE CBOWCTBA METAJLIIOB,
3JICKTPOJINTUYECKAS TUCCOIAIINS, TaTbBaHUKA.

T'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe JBUKEHHUM C HCIOIb30BAaHHEM MEXaHH3MOB, YUET TPEHUS B TEXHHKE,
MOJIINITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAHEHMsI MMIYyJIbca B TEXHHKE (pakera, BOJAOMET U Apyrue),
JIBUTATEIh BHYTPEHHETO CTOpaHusl, TapoBasi TypOuHa, OBITOBON XOJIOAMIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYCHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE HAHOMATEpUAJOB, M HAHOTEXHOJIOTHH,
AJNIEKTPOCTATUYECKAs]  3alllUTa, 3a3€MJICHHE  DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH  TMPHUHTED,
AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, IIEKTPOOCBETUTEIHHBIC IPUOOPHI, FaTbBAHUKA.

11 KUIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3anmMOJelCTBHE NOCTOSHHBIX MarHuTOB. MarnutHoe nosie. Bekrtop
MarHuTHOM WHAYKIUHU. lIpHHIMO Cyneprno3uiuu MarHUTHBIX Iosied. JIMHMM MarHUTHOM WHIYKIUU.
KapTuHa nuHM MarHUTHOM MHIYKIIUU TTOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJjie IPOBOJHMKA C TOKOM. KapTWHa JMHMN MHIAYKIMM MarHUTHOTO MOJIS JUIMHHOTO
IOpsIMOrO IMPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOIO IPOBOJHMKA, KaTyIIKH ¢ TOKOM. OneIT Opcrena.
B3anmoznencTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, e€ Moxynb W HampaBieHHE. [[BHKEHHE 3apsHKEHHOM YacTHIBI B OJHOPOIHOM
MarHuTHOM noJie. PabGora cumsl Jlopenna.

SIBneHne 3neKTpOMarHuTHONM MHAYKIHUH. [10TOK BEKTOpa MarHUTHOM MHAYKIIUHU. DJIEKTPOABUKYIIAS
cuJa UHAYKIMH. 3aKOH 3JI€KTPOMAarHuTHON MHAyKunn Papanes.

BuxpeBoe anexktpudeckoe mosie. DNEKTPOABHKYIIAs CUjla MHAYKIWUHA B MIPOBOJHHUKE, ABUKYIIEMCS
[IOCTYIATEIbHO B OJHOPOJHOM MarHuTHOM II0JI€.

IIpaBuno Jlenna.

NHAyKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABMIKYILAsl CHJIa CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJIS KaTYLIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHu4eckne yCTpONUCTBA U MPAKTUYECKOE NIPUMEHEHUE: MMOCTOSIHHBIE MAarHUTHI, AIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS MEUb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTbD AJIEKTPOJBIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yueHne MarHuTHOTO TOJIsI KaTYLIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONE€OAHUSA

KonebarenpHass cuctema. CBOOOAHBIE MeXaHMUYECKHE KoyiebaHus. ['apMOHMUYECKHEe KOoJieOaHusI.
Ilepuon, wacrora, amruiutyna u (asza xonedbanuil. [IpyxuHHBIH MasTHUK. MareMaTHUeCKUIl MasTHHK.
YpaBHeHUe rapMoHnYecKUX Kojiebanuil. [IpeBpaiienre sHepruu npu rapMOHUYECKUX KOJIeOaHUSX.

KonebarenbHblil KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATBHOM KOJeOaTeIbHOM
KOHTYpe. AHaJIOTUS MEXJy MEXaHMYECKHMMH M 3JEKTPOMArHUTHBIMU KosieOaHusmMu. Popmyna TomcoHa.
3aKOH COXpaHEHUs PHEPTUH B UIEATBLHOM KOoJeOaTeIbHOM KOHTYpeE.

[IpencraBieHue o 3aTyxarIux KojaeOdaHUsX. BeIHyX/IeHHbIE MexaHUuecKkrue Konebanus. Pe3onaHc.
BoiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHus.

[lepemennbiii  Tok. CHHYCOMAANbHBIM TEpEeMEHHBIH TOK. MOIIHOCTh IMEPEMEHHOr0 TOKa.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHHUSI.

Tpancdopmarop. IIponsBoacTBo, nepeaaya 1 NOoTpedIeHNE IEKTPUIECKOI SJHEPTUU. DKOJIOTHIECKUE
PHUCKHU IIpH MPOU3BOACTBE dJIEKTPOIHEPruu. KylbTypa HCIIOIB30BaHMsI 3JIEKTPOIHEPTUU B NTOBCEAHEBHON
KU3HU.

TexHuueckne ycTpoHWCTBa M IPAKTUYECKOE IPUMEHEHME: D3JIEKTPUUECKUH 3BOHOK, TI'E€HEpaTop
MEPEMEHHOT0 TOKa, IMHUHU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (PY>KMHHBIN HJIM MaTEMAaTUYECKUN MasTHUK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBaHue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusutorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANpSKEHUS OT BPEMEHM) JJIS 3JEKTPOMArHUTHBIX
Kosie0aHui.



Pe3onanc nmnpu moCIEeqOBaTENbHOM COCAMHEHUM PE3UCTOpPA, KATYyIIKM HWHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepUOJa MajbIX KoJeOaHWH rpy3a Ha HUTH OT JJIUHBI HUTH U MAacChl
rpysa.

HccnenoBanue nepeMeHHOr0 TOKa B LEMM W3 IOCIEIOBAaTEIbHO COCIMHEHHBIX KOHJAEHCATOPA,
KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

MexaHuueckue BOJIHBI, yciioBus pacnpoctpaHenus. [lepuon. CkopocTs paclpocTpaHeHUs U JUIMHA
BOJHBL. [lonepeunbie U mpo1oibHbIE BOIHBL. MHTepdepenus u qudpakius MEXaHnIeCKUX BOJH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJNEeKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS M3IyYEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHranus
BekTopoB E, B, V B snekrpomarHuTHOW BoJHE. CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE,
npenoMIieHue, Mosipu3anus, Judpakius, uarepdeperius. CKOpOCTh 2EKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paInOCBA3U U TelleBUACHU. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIeH Cpeibl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE IPUMEHEHHME: MY3bIKaJbHbIE HHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMILIMHE, pajap, paJuoONpUEMHUK, TEJIEBU30p, AHTEHHA,
tenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUYECKHUX BOJIH.

Habmronenue natepdepeHny u AMPpakind MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMILTUTYIOM U 9acCTOTOM KOJIeOaHMiA.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHHE, NPEJIOMIICHUE, TOJSpU3alus,
Tubpakus, MHTeppepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacipoCcTpaHEeHUE CBETa B OHOPOAHOM cpene. Jlyd cBera.
TodeuHblii HCTOYUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnit B MIIOCKOM 3epKaje.

[Ipenomnenue cBera. 3aK0oHBI IPEIOMIIEHUS CBeTa. AOCOTIOTHBIN ToKa3zaTens mpeomieHus. [lomnoe
BHyTpeHHee oTpakeHue. [IpeaenbHblil yro MoJIHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro cera. L{ser.

Cobuparoiue 1 paccenBaroniye JUH3bl. ToHKas JnH3a. POKYCHOE PacCTOSHUE U ONTUYECKas cuiia
TOHKOHM JMH3BI. [locTpoeHne m3o0pakeHUi B COOMpPAIOIIUX U pacceMBaIOMIMX JHH3aX. DopMmyrna TOHKON
JMH3bI. Y BEJIMYEHNUE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonnoBas ontuka. HMaTepdepeHuus cBera. KorepeHTHbIE HCTOYHHMKH. YCJIOBHUS HaOIIOACHUS
MakCUMyMOB W MHHHUMYMOB B HWHTEPPEPEHIIMOHHOM KapTUHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.



Hudpaxus cseta. JudpakinuonHas pemeéTka. YcioBue HAOMIOACHUS TNIaBHBIX MAaKCHMYMOB MpHU
naJIecHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHUYECKHe yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyla, (pOoToanmnapar, NpoeKIHOHHBII
ammapar, MUKPOCKOII, TeJIECKOII, BOJOKOHHAS ONTHKA, TU(PPAKIUOHHAS PEHIETKA, TTOISPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacipocTpaHeHHne, OTpakeHUe U npenoMieHue ceera. OnTruueckue mpruOopsbl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moienas CBETOBOAA.

HccnenoBanue CBOMCTB N300payKCHHUM B JIMH3aX.

Mopenu MUKpOCKOIIa, TEIECKOIIA.

Habmionenue natepdepeHnm cBera.

HaGmonenue nudpaknuu cBera.

HabGnronenue qucnepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue noisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HaGmronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEIBLHOCTH
['panunel OPUMEHMMOCTH — KJIacCMYecKoW  MexaHukd. [locTynmaTel  crenualbHON — Teopuu
OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyMe, MPHUHIIUI OTHOCHUTEIbHOCTH
OHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEepruu (PoToHA € €ro yacToTON. DHEPrus U UMITYJIbC (HOTOHA.

OtkpeiTe U uccaenoBanue ¢orodddexra. Ombitel A. I'. CromeroBa. 3akoHsl ¢GoTodddexra.
VYpaBuenue DiiHmreitHa g poroaddexta. «KpacHas rpanuna» Gororddexra.

Jasnenune cBera. OnwiTel [1. H. JIeGenera.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUYECKHE YCTPOIMCTBA M MPAKTHYECKOE NMPUMEHEHHUE: (OTOIEMEHT, (POTONATIMK, COITHEUHAsS
OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtorddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma



Mopnenbs atoma Tomcona. OnbiTel Pe3epdopaa mo paccestauto o -uactuil. [imanerapuas Mmoiens aroma.
[Mocrynarer bopa. U3nydenue u nornomeHue (GOTOHOB MPH MEPEX0Jie aTOMa C OJHOTO YPOBHS YHEPTUU HA
npyroi. Buasl cnektpoB. CriekTp ypOBHEN SHEPrUM aToOMa BOJOPO/a.

BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoins. KoprnyckyispHO-BOJIHOBOM Jyaiu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHUE.

TexHuuyeckue yCTpPOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIN aHaau3 (CIEeKTPOCKOI),
Ja3ep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumtonenne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmroienue nuHeivyaToro cexkTpa.

Tema 3. Amomnoe aopo

DKCTHEepUMEHTHI, TI0Ka3bIBAIOIIUE CI0KHOCTh CTpOeHUS siipa. OTKPBITHE PaTuO0AKTUBHOCTU. OTBITHI
Pezepdopna mo ompenenenuio cocraBa paauoakTUBHOrO uinydeHusi. CBoiicTBa anb(da-, 6era-, ramma-
u3NydeHus. BiausHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hyknmonnas moxpens sipa ['eiizenOepra—lBanenko. 3apsn sapa.
Maccosoe uuncio sapa. M3otomnsl.

Anbda-pacnaa. ONEKTPOHHBII M MO3UTPOHHBIM Oera-pacman. [amma-uznydenue. 3aKkoH
PaIMOaKTHBHOTO pacraja.

DHeprus CBS3U HYKIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.
SAnepusie peakiuu. [lenenue u cuHTe3 A1Ep.

SAnepusiii peaktop. TepmosinepHbiii cunTe3. [IpobneMbl W TEPCHEKTUBHI SIAEPHONW DHEPTETHKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHULI.
@®yHaaMeHTalbHbIe B3auMoIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, KaMepa BuiibcoHa, saepHbIN
peakTop, aToMHast 6oMba.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

Pasnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Dranbl pa3BUTHS aCTpOHOMUH. [IpHUKIaHOE U MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, X BUAUMOE ABHKECHUE.

CosiHeuHas cucrema.

Connue. ConHeyHast akTUBHOCTh. Mcrounuk sHeprur ConHia U 3BE3A. 3BE3/AbI, UX OCHOBHBIC
XapaKTepUCTUKU. JlmarpamMMa  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTBY».  3BE3JBI  TJIaBHOU
MTOCJICA0BATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTB» JIJIs 3BE3] TJIABHOM ITOCISIOBATEIHHOCTH.



Baytpennee crpoenue 38é31. COBpEMEHHBIE MPEACTABICHUS O IMPOUCXOKIEeHUU U dBomonuu ConHna u
3BE3/. OTanbl )KU3HU 3BE3N.

Mueunsiii [yt — Hama ["anaktuka. [Tonoxxenue u neuxkenue Connua B ['anaktuke. TUIbI rajlakTHK.
Pannoranaktuku 1 kBazapsl. UEpHbIE ABIPHI B sIPax TAAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xab6ma. PasOeranue ramaktuk. Teopust bonbiioro
B3pbIBa. PenmkroBoe n3iryuenue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yyenuueckue nabnrooenus

HabGmonennss HEBOOPYXKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUM IS
OTIpeNieNIeHUs] TIOJI0KEeHUsI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
NIOJIYIIAPHUSL U IPKUE 3BE3 MBI

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro Ilytu.

O0o0marmniee noBTOpeHne

Ponb ¢pu3Mky 1 acCTPOHOMUM B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COMAIbHON U 3THYECKOH chepax
NeSITeIbHOCTH YeJIOBEeKa, pojb U MECTO (PU3MKM U acCTPOHOMHM B COBPEMEHHOM Hay4HOH KapThHE MHpa,
poib (usnueckoi Teopuu B (HOPMUPOBAHMM HpEACTaBICHUNH O (u3MyUecKoi KapTUHE MHpa, MECTO
¢u3nyecKkoil KapTUHBI MUpa B OOIIEM psAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUI O
IIPUPOLE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce OCyIIeCTBISICTCS ¢ YUETOM COAEpIKATEIbHBIX
MEXIIPEIMETHBIX CBsI3ell ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nowsmus, CB3aHHbIE C H3YYEHHUEM METOJIOB HAYYHOIO IO3HAHUS: SBJICHUE,
Hay4HbIi (akr, rumoresa, ¢unyeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOACHUE, SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKJIECTBO, BEKTOPbl M MX IPOCKLUUH HA OCH
KOOpJMHAT, CJOXEHUE BEKTOPOB, TMPOMU3BOJHBIE DJIEMEHTAPHBIX (DYHKUMNA, MPU3HAKU TOA00HS
TPEYroJIbHUKOB, ONIPEIeICHHE IIIOLIAAN IUIOCKUX GUryp u o0bEma Ted.

Buonozcus: >nekTpudeckue BICHUS B )KUBOM MPUPO/IE, KojieOaTeIbHbIe ABM)KEHUS B )KUBOU IPUPOJIE,
ONTUYECKHUE SIBJICHUS B )KUBOM NPUPOJE, NENCTBUE PAaAUAllMM HA )KUBBIE OPIaHU3MBI.

Xumusa: CTpOEHUE AaTOMOB M MOJEKYJ, KPUCTAITIMYECKAs CTPYKTypa TBEPABIX TeEJ, MEXAHHU3MBI
00pa30BaHus KPUCTAIUIMYECKOHN PeIIETKH, CIIEKTPATIbHBIN aHaIN3.

T'eoepaghus: MarHUTHBIE ITOJTIFOCA 3€MIIH, 3aJI€)KU MArHUTHBIX Py, POTOChEMKA 3eMHOM TOBEPXHOCTH,
IIPEICKA3aHNE 3EMIIETPSICEHUI.

Texnonocus: JHWHUM DIIEKTpOIlepenad, TEHepaTop IEePEMEHHOI0 TOKA, JJIEKTPOABUIATElb,
WHAYKIIMOHHAS Te€4b, pajap, paiuonpuéMHUK, TeIeBU30p, aHTeHHa, TesnedoH, CBY-neus, mpoeKIMOHHBIN
anmnapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpenmera «®Dus3mka» Ha YpoBHE cpeaHero obmiero oOpa3oBaHus (0a30BBIH
YPOBEHb) JOJDKHO 00ECICUUTh JOCTHIKCHUE CIACIYIONIMX JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlnyHoCTHBIE pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «Du3nkay JOIKHBI OTPaKaTh TOTOBHOCThH U
CIOCOOHOCTh O0YYarOmUXCsl PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MNO3MIMEH JIUYHOCTH,
CUCTEeMOH IIEHHOCTHBIX OPHCHTAlMK, TO3UTHUBHBIX BHYTPEHHUX YyOEXKIEHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM [IEHHOCTSM POCCHICKOr0 OOIIeCTBa, pACHIMPEHUE KU3HEHHOTO OIbITa M OIbITa
JESTENIbHOCTH B IPOLIECCE peanu3alliil OCHOBHBIX HAIPAaBJICHUN BOCHHUTATEIbHOU AESITENBLHOCTH, B TOM
YHClie B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTH TPAKJAHCKON MO3UIIMU 00YYAIOIIeTrocsl KaKk aKTUBHOTO M OTBETCTBEHHOTO YJIeHA
POCCHICKOTro 00IIIEeCTBa;

MPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMAHUCTUUECKUX U IEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JISSTEILHOCTh B MHTEPECaX IPaXkIaHCKOro 00IIeCTBa, y4acTBOBATh B
caMOYIpaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aMMOJICWCTBOBATh C COIMAIbHBIMH MHCTHUTYTAMH B COOTBETCTBUU C UX (DYHKIUSMHU U
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIaM, JTOCTHIKCHHUSIM POCCHHCKUX YYEHBIX B
obnactu GU3UKKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUs, OPUEHTUPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B IEATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas OCTETHUKY HAyYHOrO TBOPYECTBA, MPUCYLIETO
¢buznyeckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K pa3iuyHbIM chepam NpodecCHOHATbHOW NEeATENIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
Gu3MKON U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyiied mpodeccuu U peaan30oBBIBATH
COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CIOCOOHOCTH K 00Pa30BaHMIO H CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKH HA MPOTHKEHUH
BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:



c(OpMUPOBAHHOCTh IKOJIOTHUECKON KYIbTYphl, OCO3HAHUE III00AIbHOTO XapaKTepa 3KOJOTHUYECKUX
npobiewm;

IJIAHUPOBAHUE W OCYILECTBICHHUE JECHUCTBHM B OKPYXKAIOIIEH CpelAe Ha OCHOBE 3HAHMS LEIeH
YCTOMUYMBOTO PAa3BUTHUS YEIIOBEUECTBA;

pacHIMpPEHHE OIbITa ACATEIBHOCTU SKOJOTUUECKON HAMPABIEHHOCTH HA OCHOBE UMEIOLIUXCSl 3HAHUM
1o pu3HKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
(bU3NYECKON HAYKH,

OCO3HAHME IICHHOCTH HAyYHOW JAESITeNbHOCTH, TOTOBHOCTh B TIPOIECCe W3ydeHUs (PUIUKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIEI0BATENBCKYIO JCSITEIIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

IMo3naBaTebHbIE YHHBePCAJIbHbIE yUeOHbIE AeiiCTBHSA
ba3oBble JloruyecKue AeiicTBHA:

CaMOCTOSTENILHO (DOPMYIIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEICIIATH SN JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

paszpabareiBaTh IUIAH PEIICHUS MPOOJIEeMBbI ¢ Y4ETOM aHalM3a WMCIOMIMXCS MAaTePUAIBHBIX |
HEMaTepUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB IIEJSIM, OIICHUBAThH
PHUCKH TOCJICACTBHI ICATEIbHOCTH,

KOOPJMHUPOBATh U BBIMOJIHATH PA0OTY B YCIOBUSIX PEabHOTO, BAPTYAIHHOTO 1 KOMOMHUPOBAHHOTO
B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble Hcce10BaTEIbLCKHE AeHCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH ITOHATHSAMHI M METOIaMU (PU3HUECKON HAYKH;

BJIQJICTh HABBIKAMH YYeOHO-MCCIIEAOBATEIHCKOM M MPOSKTHOM JCSITETLHOCTH B 001acTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IOWICKY METOJIOB PEIICHUs 3a1ad (PU3HYECKOTO
coJlep>KaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BIQJIeTh BUJAMHU JEATETBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €ro HWHTEpPIpETalNH,
peoOpa3oBaHuIO U MMPUMEHEHUIO B PA3TUYHBIX YUEOHBIX CUTYAIUSIX, B TOM YKCIIE MPHU CO3/IaHUU yUEOHBIX
MPOEKTOB B 0071acTH (DU3HKHY;

BBISIBJISITh TPUYIMHHO-CIICJICTBCHHBIC CBS3M M aKTYAIM3UPOBATH 3a7ady, BBIIBUTATH TUIOTE3y €€
pelIeHHs, HaXOJIUTh apTyMEHTHI IS JOKa3aTeJbCTBA CBOMX YTBEPXKICHUHU, 3aaBaTh MapaMeTphl U
KPUTEPUHN PEIICHHUS;

AHAIM3UPOBATh TIOJYUYEHHBIC B XOJE PEIICHHS 3a7add Pe3yJbTaThl, KPUTHYCCKU OIICHUBATH HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON NeATEIHLHOCTH, B TOM YHCIIE TPU
U3YYEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh MMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUYECKYIO 00JIaCTh KU3HECATSILHOCTH;

YMETh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;



BBIIBUTaTh HOBBIE UJICH, PEJIaraTb OPUTHHAJIBHBIE IOAXOABI U PELICHHUS,

CTaBUThH POOJIEMBI U 33]]a4H, TOMYCKAIOIIUE aJIbTEePHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HAaBBIKAMHU MOJY4YCHUs HH(GOpMAIMH (PU3UUECKOTO COAEP)KAHUS U3 HCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOATENIBHO OCYIIECTBIATH OUCK, aHAIN3, CUCTEMATH3AIMIO 1 HHTEPIPETALUIO HH(POpMALIUU
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCMOJIb30BaTh CPEICTBA HH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B peIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 33Ja4 ¢ COOJIOCHNEM TPeOOBaHUI IPrOHOMUKH,
TEXHUKA O€30IaCHOCTH, THTHUEHBI, PECypcoCcOepeKeHUs, IPAaBOBBIX M ATHYECKHMX HOPM, HOPM
nH(OPMAIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOTO COACpXAaHMUA B Pa3IMYHBIX (opMaTax C y4€TOM Ha3HAYCHUS
UHOPMALIUH U LIEJIEBOH ayTUTOPHH, BBIOHPAsi ONTUMAIBHYIO (JOPMY IPEACTABICHUS U BU3yaIU3alllH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

OCYILECTBIIATh OOIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON JEATEIbHOCTH;

pacrio3HaBaTh NPEANOCHIIKM KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOTHI;

BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX AEUCTBUN € YUETOM OOLIMX HHTEPECOB U BO3MOKHOCTEN
KaXKJ0Ir0 WIEHA KOJIJIEKTUBA;

INPUHUMATh L€ COBMECTHOM J1eATebHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATh JEHCTBUSA IO €€
JOCTH)KEHUIO: COCTABJIATH IUIAH JACHCTBHM, paclpeesaTh poJid ¢ y4ETOM MHEHUH Y4aCTHUKOB, 00CYKIaTh
pe3yibTaThl COBMECTHON pabOThI;

OLIEHMBATh KAauyeCTBO CBOET0 BKJIAJa M KAXKAOr0 yYaCTHHKAa KOMaHAbI B OOIIMHA pe3yabTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJEH C MO3UIIUN HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMUYECKOE IIOBEJIEHHWE B PAa3IMUHBIX CUTYalUsX, IMPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHUSA
Camoopranmn3anus:
CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEILHOCTh B 00JaCT (PM3UKU U aCTPOHOMMH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIHPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSTENIBHO COCTABJIATH IUIAH PEIICHUs] pACYETHBIX M KaUECTBEHHBIX 3a]1a4, IIJIaH BBINOJIHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUH;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacUIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a pEIlICHHE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (OPMHUPOBAHUIO M TPOSABICHUIO 3PYIMIMHA B 00JacTH (DU3MKH, IMOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTD, OLIEHUBATH COOTBETCTBHE
pe3yJIbTAaTOB LEIISAM;

BJIQJICTh HABBIKAMHU II03HABATEIHHONW pPEICKCHH KaK OCO3HAHHs COBEPIIACMBIX JACUCTBHUA U
MBICJIUTEIBHBIX IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHU;

UCIIOJIb30BATh IPUEMBI pEIICKCUH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAJIU3€E PE3YIbTAaTOB JESITEIbHOCTH;

PUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLIUOKH.

B mpomecce qocTukeHHs] TNYHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPaMMBbI TI0 (pU3UKE I YPOBHS
cpeaHero obmero oOpa3oBaHust y OOYYarOIIMXCSl COBEPIIEHCTBYETCS OSMOIMOHAIBHBIA HMHTEIUIEKT,
IpernoiararoImui copMUpPOBaHHOCTH:

CaMOCO3HaHUsl, BKJIIOYAIOLIErO CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBLHOE COCTOSIHHE, BHJIETh
HaIpPaBIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBHOM cephl, ObITH yBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/ICHUE, CIIOCOOHOCTh aanTHUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSM U MPOSIBISITh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOUIEH CTPEMIICHUE K JOCTHKCHHUIO LEIU M YCHEXY, ONTUMH3M,
MHHIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/I U3 CBOUX BO3MOMXKHOCTEN;

AMIIATHH, BKIIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh AYMOIIMOHAIEHOE COCTOSIHUE JPYTUX, YIUTHIBATH €0
IIPU OCYIIECTBIEHUU OOIICHHUSI, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BHICTpAUBATh OTHOIICHUS C JIPYTHMH JIFOJIbMHU,
3a00THUTHCS, IPOSBISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INPEJIMETHBIE PE3YJIBTATHBI

K xoHny o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTh Y O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHON Hay4dHOMH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUUYECKOM EATEIBbHOCTH JIOACH;

YYUTBIBATh TPAaHUIIBl TNPUMEHEHHUs HW3YYEHHbIX (U3NYECKUX MoJeNell: MaTepuanbHas TOUKa,
UHepIHaibHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TENIO, MICAbHBIA ra3, MOJIEIN CTPOEHUS Ta30B,
AKHUJIKOCTEH U TBEPBIX TEJ, TOUSUHBIN NIEKTPUUYECKHUI 3apsa U pelieHnn GU3NIEeCKHX 3a/1a4;

pacro3HaBaTh (PU3UYECKUE SBJICHUS (MPOIECCHI) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpPHHM CTPOEHHs BeUlecTBAa M JJIEKTPOAMHAMHMKHU: DPAaBHOMEpPHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHENHOE JBH)KEHUE, CBOOOJHOE MaJleHUE Tel, JABMKEHHE IO OKPYKHOCTH,
MHepLUs, B3auMoeiicTaue Tei, Aud¢ys3usi, OpoyHOBCKOE JBUKEHHE, CTPOCHHE KUIAKOCTEN U TBEPBIX Tell,
u3MeHeHne 00bEMa TeJl MPU HarpeBaHUM (OXJIAXKIEHUH ), TETIJIOBOE paBHOBECHE, HCIIapeHHe, KOHIEH CallHs,
IUTABJIEHUE, KPUCTAUIM3allUs, KUIIEHUE, BIAXHOCTh BO3/1yXa, IOBBILIEHUE [aBICHMsI ra3za IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJ€, CBA3b MEXKIYy [apaMeTpaMH COCTOSIHMS Tra3a B H30IPOLECCAX,
JNEKTpU3aLUsl TEJ, B3aUMOJECHCTBHUE 3aps/10B;

ONKCHIBaTh MEXAHMYECKOE JIBIYKEHUE, HUCIOJb3ys (U3MUecKre BEIMYMHBI: KOOpAWHATa, IYTh,
nepeMelnieHre, CKOpOCTh, YCKOpPEHHe, Macca Tella, Cuja, UMIYJIbC Teja, KUHETHYecKas SHeprus,



MOTEHLMaNbHasl HEpPIus, MeXaHu4ecKas paboTa, MEXaHM4YecKas MOIIHOCTh; MPH OMUCAHUU MPABUIBHO
TPAKTOBATh (DU3MUYECKUN CMBICI HCIOIB3YEMBIX BEIUYMH, WX OOO3HAYCHHS] W CIUHUIBI, HAXOIUTh
(dbopMyIIbI, CBS3BIBAIOIINEC JAHHYIO (DU3HUECKYIO BEIHMYMHY C APYTUMHU BETUYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIIOBBIC CBOWMCTBA TEJN WM TEIUIOBBIC SIBICHUS, UCIONB3YS (U3HUECKUE
BEJIMYMHBI: JIaBJICHUE Tra3a, TemIepaTypa, CpPedHss KHHETHUYECKas SHEPTus XaOTUYECKOTO JBUKCHHS
MOJIEKYJI, CpEeIHEKBapaTUYHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHsS SHEprus, padbora
ra3a, kKo3(QUIUEHT MOJE3HOro NEHCTBUS TEIUIOBOIO ABUTATENs; MPU OMUCAHUM MPABUIBHO TPAKTOBATh
buznyecKuil CMBICT HCMONB3YEMbIX BEIUYMH, WX OOO3HAUYEHUS W EAUHHULBI, HAaXOIUTh (OPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEJIUYUHAM;

OTHCHIBATh M3yYCHHBIC JICKTPUYECKHE CBOMCTBA BEUIECTBA U JIEKTPUYECKHE SBICHUS (IIPOLIECCHI),
UCTIONB3YS (PU3UYECKUE BEIIMYMHBI: DJICKTPUUYCCKUI 3apsll, dJICKTPHUECKOE IMOJIe, HAMPSHKEHHOCTh MO,
MOTEHIIMAN, PA3HOCTh TOTEHIMAIOB; IPH OINWCAHWUU TPABWIHLHO TPAKTOBaTh (U3UUYECKUN CMBICTT
UCIIONIb3YEMBIX BEIIMYMH, WX OOO3HAUEHUS W CIUHUIIBI, yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO
buznYeCcKyI0 BEIMYNHY C IPYTUMU BEIUYUHAMM;

aAHATM3UPOBATh (PU3UUYECKHE MPOLECCHl M SBICHUS, UCIONB3Yysd (U3MUYECKUE 3aKOHBI U MPUHIUIIBL:
3aKkoH BcemupHoro TsaroreHus, |, 1l u 1l 3akonsr HetoTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKOW DHEPTHUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIUI CYNEPIO3UINH CUJI, IPUHIUI PABHOIIPABHUS HHEPIMATBLHBIX CUCTEM
oTcu€Ta, MOJICKYISIPHO-KHHETUYECKYI0O TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CpEIHEH
KHHETHYECKOM SHEPTHH TEIJIOBOTO JIBMDXKCHHS MOJIEKYJ C aOCOJIFOTHOM TeMIlepaTypoH, MEepBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHCHUS DJICKTPHUECKOTO 3apsaa, 3aKkoH KyloHa, Mmpu 3TOM pa3iuyaTh
CJIOBECHYIO (DOPMYJITMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKCHHE M YCIOBHUS (TPaHUIBI, 00JIacTH)
MPUMEHUMOCTH;

OO0BSACHSATH OCHOBHBIC IPUHIUIIBI ACHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3inuaTh
yCIIOBUS UX O€30MacCHOr0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PU3NYECKUX SIBICHUH U MPOIIECCOB C MCMOIB30BaHUEM
OPSIMBIX M KOCBEHHBIX H3MEPEHH, mpu 3ToM (hopMynHpoBaTh mpobiaemy/3aiady U TUIOTE3y yueOHOTro
IKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpYIOBaHUS, NPOBOJHUTH ONBIT U
(GbopMyIUPOBAThH BHIBOJIBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIC H3MEpPEHUS (U3NYSCKUX BEIWYHH, MPH 3TOM BBIOUPATH
ONITHMAJIBHBINA CITOCOO M3MEPEHUS U HCIIOJIH30BATh H3BECTHBIEC METOBI OIICHKH ITOTPEITHOCTEH H3MEPEHUH;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIB30BAHUEM MPSMBIX
U3MEPEHUIl, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTaThl MOMYyUYEHHONW 3aBUCHMOCTH
buznYeCKUX BENWYHH B BUJIE TaOIHUI] U TpaUKOB, JeNaTh BBIBOBI [0 PE3yIbTaTaM UCCIICOBAHMUS,

coOnrofaTh mpaBuiia O€30MacHOro Tpyda MPU TMPOBENCHUU HCCIENOBAHUN B paMKax y4eOHOTO
IKCIIEPUMEHTa,  y4eOHO-UCCIICIOBATEILCKOH W TIPOCKTHOW  JIEATCIILHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

peniaTh pacu€THBIC 33J]a4H C SBHO 33JJaHHON (DH3MYECKON MOJIENBIO0, HCIIONB3Yys (PH3NIeCKUe 3aKOHBI
Y TIPUHIIAITE], HA OCHOBE aHAJIN3a YCIIOBHUS 314l BHIOUPATh (PU3MUECKYIO MOJIEIh, BBIICIATh (U3HISCKUE
BEJIMYMHBI U (HOPMYIIbI, HEOOXOIUMBIC A €€ pElIeHUs, TPOBOAUTh PACUYETHl M OIICHUBATh PEAIbHOCTH
MOJTy4YEHHOTO 3HaUYeHUsI (PU3UUYECKOM BETUIMHBL;

peliaTh Ka4eCTBEHHbIE 33/1aU: BBICTPANBATh JJIOTHYECKH HETIPOTUBOPEUUBYIO IIETIOYKY PACCYKIACHUN
C OTMOPOH Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIIOJIb30BaTh TIPU PEIMICHUH YYeOHBIX 3a7ad COBpEMEHHBbIC WH(GOPMAIMOHHBIC TEXHOJOTHH JIJIS
MOWCKA, CTPYKTYPHPOBAHHS, WHTEPIPETAIIMM W TPEJICTABICHHUS YYeOHOW W HAyYHO-TIOMYJISIPHOU



uH(pOpMallMK, TMOJYYEHHOM U3 pa3MYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH IOIYyYaeMYIO
UH(POPMALIUIO;

NPUBOANUTH TPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCITIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (HU3UKE B IMOBCETHEBHOM KHU3HHM JUIsI OOECIIeYEeHUs
0€30MacHOCTH IpH 00pallleHnuu ¢ MprUOOpaMu U TEXHUYECKUMHU YCTPONUCTBAMHU, JJIsl COXPAHEHHUSI 3I0pPOBbs U
COOIOCHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOILEeH cpee;

paboTaTh B IpyIIEe C BHIMOJHEHUEM Pa3IMUHbIX COLHUANBHBIX POJIEH, IIaHUPOBATh PaboTy TPYIIIILI,
palyoHaIbHO paclpeAessaTh 0043aHHOCTH M IUIAHUPOBATH JESATENILHOCTh B HECTAHJAPTHBIX CUTYalUSAX,
a/ICKBaTHO OIICHHWBATh BKJIAJ] K&KJOTO U3 YYACTHUKOB I'PYIIbI B PEIICHHE PACCMAaTPUBAEMOM MPOOIIEMBI.

K koniy o0y4yenus B 11 kjacce mpeaMeTHbIe pe3yibTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

JeMOHCTPUPOBATh Ha MPHUMEPax pojb U MecTO (HU3UKH B (POPMHUPOBAHUU COBPEMEHHON HaydyHOU
KapTUHBI MUPa, B Pa3BUTHU COBPEMEHHOM TEXHUKU U TEXHOJOTUH, B PAKTHUECKOHN JESATEIbHOCTH JIIO/ICH,
LEJIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTHUHBI MUPA;

YVUUTHIBaTh T'PAHUIBI MPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEJeH: TOUCUYHBIH SJIEKTPHUUECKUN
3aps, JIyd CBETa, TOUCYHBI HCTOYHUK CBETA, siIEpHAas MOJIeb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTIO sijipa
IPY PEeUICHUN PU3UIECKUX 3a]1a4;

pacnio3HaBaTh (U3MYECKUE SBJICHHUS (NIPOIECChI) M OOBSICHITH HMX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAHTOBOM (DM3UKHU: SIEKTPUUECKAs TPOBOIUMOCTh, TEIIIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JEUCTBUS TOKAa, B3aUMOJICHCTBME MArHUTOB, OJJEKTPOMAarHUTHAs WHAYKIUS, JICHCTBHE
MarHUTHOTO TOJISl HA IPOBOJAHUK C TOKOM U JBMKYIIHMICS 3apsil, SIEKTPOMArHUTHIE KOJIeOaHUs U BOJHBI,
OpsIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPaKeHUe, IMpelioMiieHue, uHTepdepeHuus, audpakuus u
MoJISIpU3aIusl CBeTa, AUCIEepCUs CBeTa, GoTodnekTpuueckuit 3pdekT (dhorodrddekr), cBeToBOE naBieHUE,
BO3HMKHOBEHHE JIMHEHYATOr0 CIIEKTpa aToMa BOJI0OPO/Ia, ECTECTBEHHAsl U MICKYCCTBEHHAs paIlOAKTUBHOCTb;

ONHKCBHIBATh HU3yYCHHbIE CBOMCTBa BellecTBa  (DJIEKTPUUYECKHE, MAarHUTHbBIE, ONTHYECKHUE,
ANEKTPUUECKYIO TIPOBOJUMOCTD PA3IMYHBIX CPEM) M JIEKTPOMArHUTHBIC SIBICHUS (TIPOIIECCHI), UCTIOIB3YS
¢u3nvecKkne BEIMYUHBI: AIEKTPUUECKUH 3apsil, CHJIa TOKa, SJEKTPUYECKOEe HANpsHKEHUE, dIEKTPUIECKOE
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOABIDKYINAs CHiia, paboTa TOKa, WHAYKIUS MarHUTHOTO
nonsi, cuna Ammepa, cuna JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTHS JEKTPUIECKOTO U MAarHUTHOTO
nojei, mepuoa M dYacTtora KojeOaHMH B KojeOaTeIbHOM KOHTYpe, 3apsl M CWila TOKa B Hpolecce
TFapMOHUYECKUX 3JIEKTPOMATrHUTHBIX KOoleOaHWH, (POKYCHOE pacCTOSIHWE W ONTHUYECKas CUia JIMH3bI, IPU
OMHMCAHUW TPABUIBHO TPAKTOBATh (DU3MUECKHI CMBICT MCIIOJNB3yEeMbIX BEJIHYMH, MX OOO3HAYEHUS U
€IMHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYIO0 BETUUYHHY C IPYTHMH BETUYHHAMU,

OINKCBHIBATh W3YyYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOIECCHI, HMCIONB3YS (U3NYECKHE BEIWYHHEIL:
CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, SHEPTHUS U MUMITYJILC (POTOHA, TTEPHUO.T
NOJTypacIiajia, YJHEPTUsl CBSI3W aTOMHBIX SJIEp, TPU OMUCAHWN TPABUIIBHO TPAKTOBATh (PM3UYECKUN CMBICI
UCTIONIB3YEMBIX BEJIMYWH, UX O0O3HAYCHHS W CIUHHIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JTaHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU, BBIYUCIISATH 3HaUYeHUE (PU3NUECKON BETHUNHBI,

aHaATM3UPOBaTh (PU3NYECKHE MPOLECCH U SIBJICHUS, UCHOIb3Yysd (PU3UUECKUE 3aKOHBI M MPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJEOBATEIBHOTO U MapaJljIebHOIO COEJAMHEHUs MPOBOJHUKOB, 3aKOH JXoymsi—
JleHua, 3aKOH 3JEKTPOMAarHUTHOW MHIYKIIMHU, 3aKOH NPSMOJIMHEHHOIO paclpoCTpaHEHHUs! CBETa, 3aKOHBI
OTpakKeHMsI CBETa, 3aKOHbI NPEJOMJICHUS CBeTa, ypaBHeHHe OiHIITeNHHa st (oTorddekTa, 3aKOH
COXpaHEHHsI PHEPTUH, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH COXPaHEHHs DIIEKTPHYECKOTO 3apsijia, 3aKOH



COXpaHEHHsI MacCOBOI0 YKCJa, MOCTYaThl bopa, 3aKOH pagroaKTHBHOTO pacrajia, MpU 3TOM pa3jinyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BBIPAKCHHE M YCJIOBHUS (TPaHMIIbI, 00JACTH)
PUMEHUMOCTH;

OIPE/ICTISTh HAIIPABJICHUE BEKTOPA MHYKIIMH MAarHUTHOTO TIOJISl POBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUThH U OIMKCHIBATH H300pAXKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBIMOJIHATH SKCIICPUMEHTBI 10 UCCIISIOBAHUIO (DU3UYECKUX SIBJICHUHN U MTPOIIECCOB C MCIOIb30BaHHEM
HPSAMBIX U KOCBEHHBIX HU3MEPCHHU: MPH 3TOM (OPMYJIHUPOBATH MPOOIeMy/3a1ady U TMIIOTE3y y4eOHOTro
IKCMEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUIOKCHHOTO O0OPYIOBaHHUS, MPOBOAWTH OMBIT U
(GbopMyITUPOBATH BEIBOJIBI;

OCYILECTBIIATh TMPSAMBbIC M KOCBEHHbIC HM3MEpPCHHS (U3NYCCKHX BEIUYMH, MPH 3TOM BBIOHPAThH
OIITHMAJIbHBIN CIIOCO0 M3MEPEHUSI U MCIIOIb30BaTh U3BECTHBIC METOIbI OILICHKH ITOTPELIHOCTEH N3MEPEHNUN;

UCCIICI0BATh 3aBUCUMOCTH (DPM3MUECKUX BEIMYMH C HCIIOJIb30BAHMEM TPSMBIX U3MEPEHUI: TIPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, PUKCHPOBATH PE3YJIbTATHI MIOTYUYCHHOM 3aBUCHMOCTH (DU3NIECKUX BEIUYKMH B
BHUJIE TaOJHIl U TPadHKOB, ICIaTh BBIBOJBI IO PE3yIbTaTaM UCCIICIOBAHMS,

co0Jo1aTh TpaBuia OE30MacHOro Tpyda MPH MPOBEACHHHM HCCICIOBAHUN B paMKaxX ydeOHOIrO
IKCIEPUMEHTa, y4eOHO-MCCIICAOBATEIbCKOM M MPOEKTHOM  JEATENbHOCTH C  HCIIOJb30BaHHEM
U3MEPHUTEIBHBIX YCTPOMCTB U J1a00pPaTOPHOTo 000PYA0BAHUS;

pemarh pacu€THbIC 331a4H C SIBHO 3aJJaHHOM (DU3UUECKON MOJICNBIO, HCIIOJIb3Ys (PH3HMUYECKHUE 3aKOHBI
Y TIPUHIUITBI, HA OCHOBE aHAJIN3a YCIIOBHS 3a/1aui BHIOUPATh (PM3HMUECKYIO MO, BBIICIATh (pru3nveckue
BEJIMYMHBI U (POPMYJIbI, HEOOXOUMBIC Ui €€ pPEIICHHs, MPOBOIUTh PACUEThl U OLICHUBATH PEaJbHOCTH
MOJTYYEHHOTO 3HA4YEHHsI (PU3UUECKON BETHUHHBI,

peliath Ka4eCTBEHHBIC 3a/1a41: BHICTPAUBATH JIOTHYECKH HEMPOTHBOPEUMBYIO LIETIOUKY PACCyKICHHMA
C OMOPO¥i HA N3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKHUE SIBICHUS;

UCTIOJIB30BaTh MPHU PEIICHUH Y4YeOHBIX 3a/lad COBPEMEHHBbIC MH(OPMAIMOHHBIC TEXHOJIOTHH JIJIS
TIOUCKA, CTPYKTYPHUPOBAHMS, HHTEPIPETAMM W TPEJACTABICHUS YYEOHOH M HAYYHO-TIOMYJISIPHOU
uH(pOpMAIIMK, TOJYYCHHOW W3 PAa3IMYHBIX HCTOYHHKOB, KPUTHUYCCKH aHAIM3MPOBATh IOJy4aeMylo
uH(pOpMalLIHIO;

OOBSICHATH MPUHIIUTIBI ICHCTBHSI MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOWMCTB, pa3indyarh YCIOBHS
uXx 0e30MacHOr0 UCTOJIb30BAHMUS B MOBCEIHEBHOM KI3HHU;

TIPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHCKUX U 3apyOSKHBIX YUYEHBIX-(DM3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIONIb30BAaTh TEOPETHYECKUE 3HAHUS TO (HU3MKE B IOBCEAHEBHOW JKM3HU ISl OOeCHeYeHUs
0€30MaCHOCTH TIPU OOpAIllEHUH ¢ TPHOOPAMH U TEXHUIECKHMHU YCTPOMCTBAMMU, JJISi COXPAHEHUS 3I0POBbS U
COOJTIOICHUSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOIICH cpelie;

paboTarh B TPYIIE C BHIOJHEHHEM Pa3JIMYHBIX COI[HATBHBIX POJICH, TNIAaHUPOBATh pabOTy TPYIIIEI,
palMOHAIBHO PACTIPENENIATh OOSI3aHHOCTH U IUIAHUPOBATH JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIUAX,
aJIeKBATHO OIICHUBATh BKJIAJ] KAXIOTO U3 YUACTHUKOB IPYIIIBI B PEIICHUE pacCMaTPHUBAEMOM MPOOISMBI.
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KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaruia > https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
22 Alunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pasneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bubnmnorexka HOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TEPMOHHAMHKIL 10 L https://m.edsoo.ru/7f41bf72
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Paznen 4. JIEKTPOAUHAMUKA

bu6nmoreka [IOK
41 eKTpoCTaTIa 10 htps://m.eds00.ru/7f41bf72
42 ITocTOstHHBIN 2I1eKTpUYECKUNA TOK. TOKHU B 12 bubnmoreka [JOK
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/m Konrposbusie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pazpen 1. JIEKTPOAUHAMUKA
11 MarnuTHO€e nojue. IeKTpOMarHuTHast 1 1 3 bubnmoreka [JOK
' UHIYKLHAS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 9 1 bubnuorexa [HOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 5 1 bubnnoreka HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
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OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
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bubanorex K
4.1 DNeMEHThI KBAHTOBOW ONTHKU 6 htt:)ssj?//rz.:dig r(3/7f41097c
4.2 Crpoenune aToma 4 bubmorexa [TOK
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4.3 ATOMHOE PO

Hroro no pazneny

15

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

5.1 DJIeMEHTHI aCTPOHOMUH U aCTPODHU3UKH 7 BH6J?HOTeKa LOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny 7
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