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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHs Ha YPOBHE CpeIHEro oouiero oopa3oBanus pa3padoTaHa Ha OCHOBE
TIOJIOKCHUH U TpeOOBaHMI K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTeNIbHON MPOrpaMMBbl, NPEICTABICHHBIX B
®I'0OC COO, a takxe ¢ yuétoM (emepadbHON pabodeld MporpaMMbl BOCHHTAHUSA W KOHICNIIUU TPETOIaBaHUSA
yaebHOTO Tpenmera «Pu3nka» B 00pa3oBaTeNbHBIX oOpraHm3amisix Poccuiickoit Demepannu, peann3yOMIHX
OCHOBHBIE 00pa3oBaTeNbHbIC IPOTPAMMBEL.

ConeprkaHue MporpaMMbl 10 (DU3UKE HANPaBJICHO Ha (JOPMHUPOBAHHME €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
obygaromuxcs 10-11 xkmaccoB npm oO0ydeHHH wux ¢u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTesbHOCTHOTrO monxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboanusiM GI'OC COO kx miaHupyeMbIM
JMYHOCTHBIM, TPEIMETHBIM W METAIllpEAMETHBIM pe3yjbTaTaM OOY4YeHHs, a TaKKe YYHUTHIBAET HEOOXOJHMMOCTh
peanu3auyi MEKIPEIMETHBIX CBsA3el (HM3WKH C €CTECTBEHHO-HAyYHBIMH Yy4YeOHBIMHM IpeaMeTamu. B Hel
OTIPEJICTIAIOTCSl OCHOBHBIC II€JIM W3y4eHUs (DU3MKM Ha YpPOBHE CpeAHero oolmiero oOpa3oBaHus, IUIAHHPYEMbIE
pe3yJIbTaThl OCBOEHHS Kypca (PM3MKHU: IMYHOCTHBIE, METAIlpEIMETHBIC, IPEIMETHBIE (Ha 6a30BOM YpOBHE).

IIporpamma 1o ¢pu3HKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (U3MKHM Ha 0a30BOM YpOBHE, B TOM YHCIE IPEAMETHBIC

pe3yabTaThl IO ToaM 00y4eHus;

e cozepkaHue ydeOHoro npeaMera «Pu3nuka» mo rogam oOydeHHs.

@duznka Kak Hayka o HamOoJyiee OOIIMX 3aKOHAaX NPHPOABI, BBICTYNAas B KadecTBE y4eOHOTO NpeaMeTa B
IIKOJIE, BHOCUT CYLIECTBEHHBII BKJIaJl B CHCTEMY 3HaHHMH 00 okpyxatomem mupe. lIkonbHBIH Kypc (QHU3MKH —
CHCTEMOOOPa3yIOIUi JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB, MOCKOJbKY (DPU3UUECKHE 3aKOHBI JIE)KAT B
OCHOBE IIPOIECCOB W SBICHHUN, HM3yYaeMBIX XUMHEH, OWonorued, ¢u3mdeckoil reorpadueil W acTpoHOMHUEH.
Hcnonb3oBaHKue M aKTHBHOE NPHUMEHEHUE (DU3UUECKUX 3HAHMU ONpENesieT XapakTep M pa3BHTHE Pa3zHOOOpa3HBIX
TEXHOJIOTHH B cepe dHEPTeTHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, IOJYYEeHHsI HOBBIX MaTepHaJOB C 3aJaHHBIMH
CBOHCTBAaMH M JpYyrux. M3ydeHne (M3UKH BHOCHT OCHOBHOH BKJIaa B (OPMHPOBAHHE ECTECTBEHHO-HAyYHOM
KapTHHBI MHpa 00yJaronuxcs, B pOPMHUPOBAHIE YMEHUH NMPUMEHATh HAYYHBIH METO]| IO3HAHMS NIPH BBINOIHEHUH
MMM Y4eOHBIX UCCIIEIOBAHHH.

B ocHOBY Kypca (pM3UKHM AT YPOBHS CPEIHETO 00IIero o0pa3oBaHus MOJIOKEH PAJ UAEH, KOTOPbIE MOXKHO
paccMarpuBaTh KakK MPHUHIMIIB €TO TIOCTPOCHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUM C HeM Kypc SBIAETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJCPKUT
Marepual U3 BCeX pa3/iesioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KIIACCHYECKOMH, TaK U COBPEMEHHON (PHU3UKH.

Hoes ecenepanusayuu. B cooTBeTCTBMM C Hell MaTepuan Kypca (HU3MKH OOBEIMHEH BOKPYT (pr3mueckux
Teopuil. Benymum B Kypce siBiseTcs GoOpMHUpOBaHKE NPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIECTBE
U TIOJIE.

Hoes eymanumapusayuu. EE peanmmsanms mnpearonaraeT HCIOIb30BaHWE T'YMaHUTApHOTO MOTEHIMAA
(u3nyecKoil HayKH, OCMBICIICHME CBA3M pa3BUTHA (HU3WKM C pPa3BUTHEM OOIIECTBa, a TaKke ¢
MHPOBO33PEHYECKUMH, HPAaBCTBEHHBIMH U 3KOJIOTHIECKUMHU IPOOIEeMaMH.

Hoes npuxaaownoti uanpasnennocmu. Kypc QU3MKH TpenanoyiaraeéT 3HAKOMCTBO C IMUPOKUM KpPYrom
TEXHHUYECKHUX ¥ TEXHOJOTHUECKHUX MPWIIOKEHNH N3yUEHHBIX TEOPUIl U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs TIOCPEACTBOM BBEACHUS JIIEMEHTOB COJEPXKaHMSA, TOCBSIIEHHBIX
HKOJIOTHYECKUM TIpo0JIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHBI C PAa3BUTHEM TEXHHKHM U TEXHOJIOTHMH, a TaKke
00CyXIeHus IPo0IIeM paMoHAILHOTO IPUPOIONOIB30BaHNUS U IKOJIOTHYECKOH 6€3011acHOCTH.

Crep)XHEBBIMM 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS SIBISIOTCS
¢usngeckue Teopuu (hopMupoBaHHME TPENCTABICHHH O CTPYKTYpe IOCTPOCHHUS (U3NYECKOH TEOpHH, POIH
(yHIaMEeHTaIBHBIX 3aKOHOB M IPHHIIMIIOB B COBPEMEHHBIX IPEJICTABICHHSX O NMPHUPO/E, TPAHUIAX IPUMEHUMOCTH
TEOpPHH, AJIsl OIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U ITPOIIECCOB).

CHCTEeMHO-eSITEIPHOCTHRIM TTOAX0J B Kypce (DM3WKHM pearu3yercss MpexXae BCEro 3a CYE€T OpraHu3alui
AKCIIEPUMEHTAIBLHONU JeATENHHOCTH oOyuaroniuxcs. it 6a30BOTO ypoBHsS Kypca (DM3WKH — 3TO HCIOJIb30BaHUE
cHcTeMbl (PPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPHMEHTOB M J1a0OPAaTOPHBIX PadOT, KOTOpPBIE B MPOTrpaMMe IO
¢u3nke oOBeIMHEHBI B OOIIMHA CITMCOK YYEHHYECKHX MPAKTHUECKUX paboT. BrigeneHume B yKa3aHHOM IIepeyHe
nmabopaTopHBIX paboT, MPOBOAUMBIX UISI KOHTPOJS M OIIEHKH, OCYIIECTBISCTCS YYaCTHHKaMH 00pa3oBaTEIbHOTO
nporecca UCXOosl U3 0COOSHHOCTEH IUTAHMPOBAHMS M OCHAIleHMs1 KabuHeta (usmku. [Ipu sToM obecreunBaeTcs
OBJIaJieHNEe OOYYaIOIIMMHKCS YMEHHSMH IIPOBOAMTH KOCBEHHBIE W3MEPEHMs, HCCIEeIOBAaHUS 3aBHCHUMOCTEH
(hM3MYIECKHUX BEITMYUH U TIOCTAHOBKY OIIBITOB TI0 IIPOBEPKE MPEATI0KEHHBIX THIIOTE3.



Bonpuioe BHUMaHuE ynenseTcsl peuieHUI0 pacdETHBIX M KAYeCTBEHHBIX 3adad. [Ipu 3ToM 1uisi pacu€THBIX
3aJad MPHOPUTETOM ABJSIIOTCS 3aadd C SIBHO 3aJaHHOW (U3WYECKOW MOMENBIO, IO3BONAIOIINE TNPHUMEHATH
M3y4EHHbIC 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, TaK M HHTEIpUPYS 3HaHHUS M3 Pa3HBIX
pasnenoB. /Iyl Ka4yeCTBEHHBIX 3a/1a4 NPHOPUTETOM SBILSIIOTCS 33JaHUsi Ha OOBSCHEHHE NPOTEKaHUs (PU3UUECKUX
SBJICHUH 1 MPOLIECCOB B OKPYXKAIOIIEH XU3HH, TpeOyroure BeI0opa (Gpru3ndecKkoit Moaenu uisi CUTyaluy MPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpeboBanmsamMu ®I'OC COO k MaTepHalbHO-TEXHUYECKOMY OOECIEYEeHHI0 Y4eOHOTO
mporiecca 0a30BBIH ypOBeHb Kypca (PM3WKH Ha ypoBHE cpemHero oOmiero oOpa3oBaHHS OJDKEH H3ydaTbCs B
YCIOBHUSIX IPEIMETHOTO KaObnHeTa (U3UKH WIN B yCIOBHAX HHTETPUPOBAHHOTO KaOMHETA NMPEIMETOB €CTECTBEHHO-
Hay4HOro IMKJIa. B kabuHere (pu3nku NOIKHO OBITH HE0OX0MMMOE 1abopaTopHOe 000PYAOBaHUE JUISl BHITTOJTHEHHS
YKa3aHHBIX B IIPOrpaMMe 1o (pU3HKe YIeHHUECKHX MPAKTHYECKUX PaboT U JEeMOHCTPAllMOHHOE 000pyI0BaHuUeE.
JleMoHCTpanmoHHOE 00OpynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C NPHHIUIIOM MHHHMAaJIbHON
JIOCTaTOYHOCTH M 00ecreunBacT MOCTAaHOBKY IEPEUYHCICHHBIX B IPOrpaMMe Mo (HU3HMKE KIIIOYEBBIX JE€MOHCTpPAIUH
JUISL MCCIIEIOBaHUS HW3y4YaeMbIX SBICHHH M TPOLECCOB, SMIHMPHYECKUX M (yHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHHYECKUX IPUMEHEHUI.
JlabopaTopHOE 000pYHOBaHKE JJIS YUCHHUECKUX MPAKTHISCKUX PaboT GOpMHPYETCS B BHIE TEMATHIECKUX
KOMIUIEKTOB M 00ecIieunBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX oOydaroniuxcs. TeMaTnueckue KOMIUICKTHI
71a00paTOPHOro O00OPYNOBAaHUS NOIKHBI OBITH ITOCTPOCHBI Ha KOMIUIEKCHOM WCIIOJIB30BAaHUM aHAJIOTOBBIX H
1 (poBBIX TPHOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CHCTEM B BHIE IU(POBBIX TA00paTOPHi.
OCHOBHBIMU LIEJISIMH U3y4eHUs (PU3MKH B 001IeM 00pa30BaHUH SIBIISIOTCS:
e (opMHpOBaHHE MHTEPECA U CTPEMJICHUS O0YHUAIOIIUXCS K HAYYHOMY M3YYEHHIO TIPHPOIbI, Pa3BUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE IPEJCTABICHUH O HAayYHOM METOJle IO3HaHHsS M (OPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHUA K OKPYKAIOMIUM SIBJICHUIAM;

e ($opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pE3yJibTaTa H3ydCHUS OCHOB CTPOCHHSA MAaTEepud WU
(yHIaMEHTAIBHBIX 3aKOHOB (DM3HUKH;

e (opMmupoBaHHe yMEHHI OOBSCHATH SBICHUSA C HCIOJIb30BAaHHEM (H3UUCCKUX 3HAHMA M HAYYHBIX
JIOKa3aTENbCTB;

e  (opMHpOBaHHE NPEICTABICHUH O POl (GU3MKU JUIA Pa3BUTUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

JlocTiokeHne 3THX Iieleil oOecreuuBaeTcs pPELICHHEM CIEAYIOIMX 3aJad B Ipollecce H3ydeHHs Kypca
(hM3KKK Ha YPOBHE CPEAHETrO OOIIEro 00pa3oBaHUS:

e MnpuoOpeTeHHe CUCTEMBI 3HAaHUH 00 00ImKX (PU3MUECKIX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIOUas

MEXaHUKY, MOJIEKYJIAPHYIO (QU3UKY, FJIEKTPOIMHAMUKY, KBAHTOBYIO (DM3HKY U 3JIEMEHTHI aCTPOPH3UKH;
e (dopMHpOBaHHE YMEHHI NMPUMEHSATH TEOPETUUCCKHE 3HAHUS A OOBSCHEHHS (HU3MYECKUX SBICHUI B
MPUPOJE U JUIS IPUHATHS NPAKTHIECKUX PEIICHNH B TIOBCETHEBHON JKU3HM;

e  OCBOGHHME CHOCOOOB peEIICHHs pa3IMuHBIX 3a]ad C SBHO 3aJaHHON (M3MYECKOH MOJelNblo, 3ajad,
MOAPa3yMEBAIOIINX CAMOCTOSATENIFHOE CO3/JaHue (PU3MUECKOI MOJIENH, aJIEKBATHON YCIOBUSM 331a4H;

e TOHMMaHHEe (U3MYECKHX OCHOB M TPHHIMIIOB IEHCTBHUSA TEXHHUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX
MPOIIECCOB, UX BIMAHUS HAa OKPYKAIOIIYIO CPENy;

e  OBJIAJICHHE METOJaMM CaMOCTOSITEIHHOTO IUTAHUPOBAHMSA M MPOBENEHHS (U3NYIECKUX IKCIEPHUMEHTOB,

aHaIM3a ¥ MHTEPIPETaly HH(POpManuy, OnpeiesIeHHUsI JOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;

e CO3/1aHME YCJIOBUH AJI pa3BUTHUSL YMEHUN MTPOEKTHO-UCCIIEI0BATENIbCKOM, TBOPUECKOMN A€ TEIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE cpeiHero o0liero oopasoBanusi oTBoAUTCS 136 yacos:
B 10 kimacce — 68 yacoB (2 yaca B Hezelnmo), B 11 kimacce — 68 yacoB (2 yaca B HEJIGIIO).

[Ipennaraemslii B mporpamMme 1o (U3MKe IEpedeHb JaOOPATOPHBIX M HPAKTHYECKHX padoT sBIsieTCS
PEKOMEH/JIOBaHHBIM, YYWTENb JelaeT BBIOOpP TpoBeAeHHS JabopaTOpHBIX pabOoT H  ONBITOB C Y4ETOM
WHJIMBHYaJIbHBIX 0COOEHHOCTEH 00yJarommxcs.



COJEPXKAHUE YUYEBHOI'O IPEJMETA

10 KIIACC

Pasnen 1. Pu3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®uznka — Hayka o mpupone. Hayunele MeTonsl MO3HAHMS OKPYXKAIOIIEro Mupa. Poib SKCIepuMEHTa |
TEOPHH B IpoLiecce MO3HAHMS MPUPOJIBI. DKCIEPUMEHT B (HU3HKE.
MonemupoBanue (GU3NIECKUX SBICHUN U mporieccoB. Hayunsle runoTe3sl. Ouzndeckne 3aKOHBI U TCOPHH.
I'parunIBl IPUMEHNMOCTH (PU3NIECKUX 3aKOHOB. [IpHHINT COOTBETCTBUSL.

Poms m Mecto ¢u3MKM B (OPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B IPaKTHYECKOH
JIeSITeIbHOCTH JIIOJEH.

Lemoncmpayuu

Amnanorossie u III/I(l)pOBLIe N3MEPUTCIIbHBIC HpI/I60pBI, KOMIIBIOTCPHBIC TaTUYUKHU.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBmwkeHue. OTHOCUTENFHOCTh MEXaHUUYECKOTO ABIKeHus. Cuctema otcuéra. Tpaekropus.

[lepemerenue, cKOpocTh (CpeqHss CKOPOCTh, MTHOBEHHAs! CKOPOCTH) M YCKOPEHHE MAaTEPHANEHOW TOUYKH,
UX MPOEKIMH HAa OCH CUCTEMBI KOOpAUHAT. CI0KEHUE NEPEMEIICHUN U CII0)KEHHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSIMOJHMHEHHOE JBIKCHHE. [ paduku 3aBUCHUMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHUS, IyTH U TIEpEeMENIeHNs MaTepUaIbHOW TOUKU OT BpEMEHHU.

CBobonHOE masieHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuneiinoe nprxkenue. JBmkeHHe MaTepUaIbHON TOUKH MO OKPY>KHOCTH C MOCTOSIHHOW TIO MOJYJITIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHast ckopocTh. Ilepwoa m wactota obOpamenus. LleHTpocTpemurenbHOe
YCKOpPEHHE.

TexHuyeckue ycTpoiicTBa M MPAKTUUECKOE MPUMEHEHME: CIHIOMETp, IBUKEHHE CHApsAIOB, LEMHbBIE U
peMEHHBIE IIepeaayn.

JHemoncmpayuu

Mopgenb cucTeMbl OTCUETa, WITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHUSI.

IIpeoOpa3oBaHue TBMKEHUI C HCIIOIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tagenuie Tex B BO3yXe U B pa3pexKeHHOM MPOCTPAHCTBE.

Habmonenne nBmkeHUs Tea, OPOIICHHOTO MO YIJIOM K TOPU30HTY M TOPH30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TaCHHS.

HampasiieHne CKOpOoCTH MPU IBHXKEHUU TI0 OKPYKHOCTH.

Yyenuueckuu sxcnepumenm, nabopamophvie pabomol

N3yuyeHne HepaBHOMEPHOTO JIBUXKEHUSI C LEbIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHONICHHUST MEXIy IyTSAMH, NPONICHHBIMH TEJIOM 3a TMOCIEA0BaTENbHBIE DPaBHbBIE
MIPOMEXYTKH BPEMEHU TPY PABHOYCKOPEHHOM JIBUKCHHH C HA4aJbHOM CKOPOCTHIO, PABHON HYJIIO.

M3yuyenue nBUKEHUS MApUKa B BI3KOH XKHUIKOCTH.

Nzydenne nuxeHus Teiaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutenbHocTH ["anunes. IlepBelil 3akon HetoToHa. MIHEpLManbHbIEe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHuun cynepro3uuuu cuia. Bropoil 3akoH HproTOHa 1711 MarepHalibHOM TOYKH.
Tperuii 3akoH HproTOHA [UIs1 MATEPUAIIBHBIX TOUYEK.

3akoH BceMupHOro TsaroreHus. Cuna Tspkectu. [lepBast kocMudeckast CKOPOCTb.
Cuna ynpyrocrtu. 3akoH 'yka. Bec Tena.
Tpenue. Bumpl Tpenus (moxosi, ckombxeHws, kadeHus). Cmma TpeHus. Cyxoe Tpenme. Cuia TpeHHS

CKOJIBXXCHHUA U CUJIa TPCHUA TTOKOA. KOB(i)(pI/IHI/IeHT TPCHUA. Cuna COIIPOTUBJICHUA TIPHU ABVKCHUU TEJIAa B KUIKOCTHU
WJIK Tras3e.

INocTynarensHOE U BpamaTebHOE IBIKEHNE a0COIIOTHO TBEPAOTO TEa.

MoMeHT cuJbl OTHOCUTENBHO OcH BpatieHus. [1inedo cumnbl. YcnoBust paBHOBecHs TBEPIOTO TeJa.
TexHuyeckue YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE:
CITyTHHUKOB.

Jlemoncmpayuu
SIBnenue nHepuuUu.

MNOAMMWIIHUKY, JABUXCHUC HNCKYCCTBCHHBIX



CpaBHEHHE Macc B3aUMO/IEHCTBYIOMNX TEI.

Bropoii 3axon HeroToHa.

W3mepenue cui.

CrnoxeHue cui.

3aBHCHUMOCTH CHJIBI YIPYTOCTH OT e OopMaIuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUMU.

CpaBHEHUE CUJ TPEHUS MOKOSI, KAUEHUS ¥ CKOJIBKEHUS.

Ycnoust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

Wzyuenne nBikeHns Opycka 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBaHue 3aBUCHMMOCTH CHJI YIPYTOCTH, BO3HHMKAIONIMX B NPYKHHE W PE3MHOBOM 00pasle, OT HX
nedopManum.

HccnenoBanue ycinoBuit paBHOBECHS TBEPAOTO TeNa, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3aKonvl cOXpaneHUus ¢ MexXaHuKe

Hmnynsc MaTepHanbHONW TOYKM (TeNla), CHCTEMBl MAaTE€PHABHBIX TOYEK. VIMIynbCc CHIBI M HW3MEHEHHE
UMITyJIbca TelIa. 3aKOH COXPaHEHHS UMITyJIbca. PeakTHBHOE JIBIKCHHE.

PaboTa crinbl. MOITHOCTB CHIIBL.

Kunerndeckast s3HEprus MaTepuaabHOH TOUKkH. Teopema 00 N3MEHEHNH KHHETHYECKOH SHEPTHH.

[Norennmanbuas sHeprus. IloTeHIManbHas 3HEPTHA YIPYro I1eOpMUPOBaHHON NpyxuHbI. [loTeHIManbHAS
SHEPTHs Teja BOJIM3H HOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHLHLIe U HCIIOTCHIUAJIBHBIC CHIIBI. CBs13b pa60T1)1 HCIIOTCHIUAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHUYECKOW DHEPTUU CUCTEMBI TeNl. 3aKOH COXPaHEHHS MEXaHUYECKOW DHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpPOHCTBA U INPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIA IUCTOJET,
JIBIDKEHUE PAKET.

Lemoncmpayuu

3aK0H COXpaHEHHUs UMITYJIbCa.

PeaxTuBHOE NBUKEHUE.

[epexon moTeHINATBLHON YHEPTUH B KHHETHIECKYIO U 00OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopnuvie pabomul

W3yueHue abCOIOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHNEM MEXaHWYECKOW 3HEPIUH Teja Ha MPUMEpE PaCTKCHUS
PE3UHOBOIO KIyTa.

Pasnea 3. MoJsekyasipaasi pu3auKa ¥ TepMOAMHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH M UX OIBITHOE 00OCHOBaHME. bpoyHoBckoe
nBikenue. Jnbdysus. Xapakrep IBIKEHUS M B3aUMOJCIHCTBHS YacTHIl BellecTBa. MOJENN CTPOCHUs Ia3oB,
JKUJIKOCTEH U TBEPIBIX Tl U 00OBSICHEHUE CBOICTB BEIIeCTBA HA OCHOBE 3THX Mojelneil. Macca U pa3Mepbl MOJIECKYII.
KonmuecTtBo Bemectsa. [locTostHaass ABoraipo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopene uaeansHoro raza. OCHOBHOE YpaBHEHHME MOJEKYJISPHO-KMHETUYECKOW TEOpUU HJIEAIbHOTO Tasa.
AOlcomroTHas TeMmepaTypa Kak Mepa cpeJHell KHHEeTHIeCKOH SHEPTHH TEIUIOBOTO JBWKECHHUS JacTHll rasa. [llkama
temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon Janerona. M3ompouecch B
HIeaJbHOM ra3e C IMOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | padudeckoe mpencTaBiieHIEe H30IPOIECCOB: U30TEpMa,
n30x0pa, n3obapa.

TexHu4yeckre yCTPOHCTBA U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITE, JOKa3bIBAIOIIME JUCKPETHOE CTPOSHHME BelecTBa, (oTorpaduu MOJIEKYJ OpraHHYecKHx
COEIMHEHH.

OmnbITe! TI0 MG Gy3UH KUIKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO ABHKEHHUSL.

Mopens onbita LltepHa.

OHBITI)I, JOKa3bIBAOIHE CYINIECTBOBAHUEC MEKMOJICKYIIAPHOTO BSaI/IMOJleI\/’ICTBI/IH.

Moiens, HIUTIOCTPUPYIOIIAs IPUPOAY IABJICHHUS ra3a Ha CTCHKH COCY/a.



OnBITH, HIUTIOCTPUPYIOMIAE YPAaBHEHUE COCTOSIHHS UICATBHOTO Ta3a, N30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomoi

Omnpenenenyue Macchl BO3yXa B KJIIaCCHOM KOMHATE Ha OCHOBE M3MEpEHHMH 00BbEMa KOMHATHI, TAaBJICHUS U
TeMIlepaTyphl BO3yXa B HEil.

HccrnenoBanne 3aBUCUMOCTH MEXKITy ITapaMeTpaMu COCTOSIHUS pa3pesKeHHOTO rasa.

Tema 2. Ocnosvl mepmoourHamuku

TepmonnHamuueckass cucteMa. BHYTpEeHHSs JHEprus TEPMOJAMHAMHYECKOH CHUCTEMBI M CIIOCOOBI €&
n3MeHeHns. KonmdgecTBo TemoTel W paboTa. BHYTpeHHssT »Heprus OJHOATOMHOTO WACANBHOTO ras3a. Buasl
TEIUTOTIepPeIaur: TeTIONPOBOJHOCTD, KOHBEKIIHS, M3JIyUeHHE. Y IeNbHas TEIUDIOEMKOCTh BemecTBa. KommuecTBo
TEIJIOTHI ITPU TEIUIoNepeiaye.

[lonsiTne 00 agmabatHoM mporecce. llepBblii 3akOH TepMOAMHAMUKHU. [IpuMeHEeHHE NepBOro 3aKoHa
TEPMOJWHAMHUKH K H3omporieccam. I'padrudeckas naTepnperanus paboTH raza.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTuMoCTh MpOLEccoB B MPUPO/IE.

TernoBble MamuHbL. [IpHHIMIBI NEHCTBHS TEIUIOBBIX MamiMH. [IpeoOpa3oBaHMS DHEPIHMU B TEIJIOBBIX
MammHax. Kos¢¢umnuent nonesnoro neiicteus termmoBoit MammHbl. [{ukn KapHo u ero ko3¢ ¢ unneHT mone3Horo
JeHCTBUSA. DKOJOTHYECKUE TTPOOIEMBI TEIUIO3HEPTETHKH.

TexHn4eckue ycTpoicTBa M NPAaKTUYECKOE NPUMEHEHHWE: JBUTaTeldb BHYTPEHHETO CropaHMsi, OBITOBOM
XOJOAWIHHUK, KOHIUITHOHEP.

Lemoncmpayuu

V3meHeHne BHYTpPEHHEH OHEpPruM Tejla INPHU COBEPIICHHH pPadOTHI: BBUIET NMPOOKM W3 OYTBUIKH IOJ
JISWCTBHEM C)KaTOTo BO3/yXa, HarpeBaHue 3upa B JIaATYHHOH TpyOKe MyTEM TpeHUs (BUICOJCMOHCTPALHS).

W3MmeHeHre BHYTpEeHHEH SHEPTHH (TeMIepaTyphl) Tella IPH TeIUonepeaaye.

OnbIT 10 aquabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTATENI] BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATENs.

Yyenuueckui sxcnepumenm, nabopamophvie padomol

W3mepeHne yaenbHOH TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHAcHCanusA. VcmapeHue U KumeHue. AOCONIOTHAS M OTHOCHUTENIbHAs BIAXKHOCTh
BOo3Ayxa. HacwlmmeHHBIH map. YenbHas TEIUIOTa IapooOpa3oBaHUSA. 3aBHCUMOCTh TEMIIEPATYphl KUICHHS OT
JIaBJICHUS.

Teépmoe Teno. Kpucrammudeckue u amMopQHbie Tesa. AHH30TPOIUS CBOMCTB KpHCTawioB. JKumakue
kpuctawisl. COBpeMEHHBIE MaTepHaibl. [lnaBleHWe W KpUCTAJUIM3AUUS. YOeNbHAas TeIUIoTa IUIABIICHUS.
CyOnmmarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuUUecKkne yCTPOWCTBA M TPAKTUIECKOEC MPHUMEHCHHE: THUTPOMETP U IICHXPOMETp, KalIOpUMETD,
TEXHOJIOTHH MOJYICHHSI COBPEMEHHBIX MAaTepHAIIOB, B TOM YHCIIC HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

JHemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu NOHMKEHHOM JIaBICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habnronenue HarpeBaHus U MJIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIIOB.

Yyenuueckuu sxcnepumenm, nabopamopHuie pabomsi

M3MepeHne 0THOCUTENIBHON BIaKHOCTH BO3IyXa.

Pasnea 4. daexkTpoanmHammuka

Tema 1. Dnexmpocmamuxa

OnexTpu3anys Tel. DIeKTpUIecKuil 3apsaa. J[Ba Buaa anekTpudeckux 3apsamoB. [IpoBOTHUKY, AUINEKTPUKH
U MOJIyNIPOBOJAHUKHU. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOT0 3apsaja.

Bzanmoneticteue 3apspoB. 3akoH Kysnona. TodeuHbId dIEKTpUYECKWH 3apsii. DIEKTPHUECKOE TIOJIe.
Hanpsox€HHOCTh 351ekTpuyeckoro nosid. [IpyHmn cyneprno3unuu 3IeKTpU4ecKuX nosied. JIMNHUKM HanpspkEHHOCTH
3NEKTPUUECKOTO MOJISL.

Pabota cun anexrpocrariuyeckoro noiist. [lotennuan. PazHocts noreHunanos. [IpoBoAHUKY U TUAIEKTPUKH
B 9JIEKTPOCTATUYECKOM I0J1€. JIMAIEeKTpUUECKasl IPOHULIAEMOCTb.



OnextpoéMkocTh. KoHaeHcaTtop. DNEKTPOEMKOCTh IUIOCKOTO KOHACHCATOpa. ODHEPrusl 3apsyKeHHOTO
KOHJIEHCATOpa.

TexHuyeckue ycTpOWCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: 3JIEKTPOCKOIL, DJIEKTPOMETP, IIEKTPOCTaTUYECKAs
3aIUTa, 3a3¢MIICHHE JICKTPOIPUOOPOB, KOHACHCATOP, KOMMMPOBAIBHBIN amapar, CTPYHHBIN MPUHTED.

Lemoncmpayuu

YeTpoHCTBO U IPUHLIMIT JEUCTBUSI 3JIEKTPOMETPA.

BzaumonelicTBrue HAPNEKTPU3OBAHHBIX TEJ.

DJNEeKTpUIECcKOe TOoJIe 3apsHKEHHBIX TEL.

IIpOBOAHUKH B 3IEKTPOCTATUICCKOM IIOJIE.

DnekTpocTaTHuecKas 3alluTa.

JudIeKTpUKHY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBHCHUMOCTH ANEKTPOEMKOCTH IIOCKOTO KOHIIEHCATOpa OT IUIOIIAAN TUIACTHUH, PACCTOSHUS MEXKIy HUMH 1
JIUDJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHAEHCaTopa.

Yuenuueckui sxcnepumenm, rabopamopHvie pabomoi

N3mepenne 3IeKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwtit Inekmpuyeckuii mox. Toku 6 paziuunplx cpeoax

ONEeKTpUIECKUl TOK. YCJIOBUS CYIIECTBOBAHUS OJICKTpUYECKOro TokKa. Mcrounmkm Toka. Cuia TOKa.
ITocTosiHHBIH TOK.

Hanpsoxenue. 3akon OMa ajs y4acTKa Lemu.

DJeKTpUUecKoe COIPOTHUBICHHE. Y IeIbHOE CONPOTURIEHUE BemlecTBa. [locnenoBarensbHoe, mapauieabHoe,
CMEIIaHHOE COCTUHECHUE TIPOBOTHUKOB.

Pa6ora sanektpudeckoro Toka. 3akoH Jxoymnsi—JIeHa. MOmHOCTD 3JEKTPUYECKOTO TOKA.

DNEeKTpOJABUKYIIAsl CcuUjla U BHYTPEHHEE COMPOTHBIIEHWE HMCTOYHMKA TokKa. 3akoH OMa nais TMOJHON
(3amMKHYTOM) 371eKTpHUecKoii Ienn. KopoTkoe 3aMbIkaHue.

DJNeKTpOHHAs MPOBOANMOCTE TBEPIBIX METAIUIOB. 3aBICUMOCTh COMIPOTHBIICHHUS METAJUIOB OT TEMIICPATYPHI.
CBepxXnpoOBOAUMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

omynpoBoxauku. COOCTBEHHAs M MPHMECHas IPOBOAUMOCTE MOITYIPOBOIHUKOB. CBOMCTBA P—N-TIepexoa.
[TonynpoBoAHUKOBEIE MPUOOPHL.

OnekTpuuecKuil TOK B pacTBOpax M pacIulaBaX »3JIEKTPOJIUTOB. OJEKTPOJIUTHUECKAs TUCCOIMALUS.
DNEKTPOIH3.

DneKkTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECAaMOCTOATENbHBIHN pa3psa. Monnus. [lnasma.

TexHu4YecKkre ycTpocTBa U MPAKTHUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTaT, UICTOUYHUKHU TOKa,
JJIEKTPOHArpPEeBaTENbHBIE TMPUOOPHI, AIEKTPOOCBETUTEIBHBIC MPHOOPH, TEPMOMETP COIPOTHUBIICHUS, BAKYyMHBIN
JTIOJI, TSPMHUCTOPHI U (POTOPE3UCTOPHI, TOTYIPOBOJHHKOBEINA JHO, TaTbBaHUKA.

JHemoncmpayuu

N3mepenne cuibl TOKa M HANIPSHKSHUS.

3aBHCUMOCTH COIPOTUBIICHUS IIITHHIPHICCKIX IIPOBOAHUKOB OT JITHHBIL, TUTOIIAAH TOTIEPEIHOTO CEUCHHUS U
MaTepHaia.

CMeriaHHO€ COeIMHEHHE POBOTHUKOB.

[Ipsmoe u3MepeHue AIIEKTPOABIDKYIIEH cuitbl. KopoTKoe 3aMBIKaHHE TalbBaHUIECKOTO JJIEMEHTA U OICHKA
BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOANMOCTE IEKTPOIHUTOB.

HckpoBoii pa3psia v IPOBOAMMOCTE BO3AyXa.

OIHOCTOPOHHSISI MPOBOJIUMOCTD JIHOIA.

Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi

M3yyeHune cMemaHHOIO COEIMHEHUS] PE3UCTOPOB.

M3mepenne 3NeKTpOIBIKYIIEH CHITbI HICTOYHHWKA TOKA M €T0 BHYTPEHHETO COTMPOTHUBIICHUS.

Hab6mronenune aiektponunsa.

MesknpeaMeTHBIE CBSI3H

Wsydenne kypca ¢usumku 0a3oBoro ypoBHS B 10 Kimacce OCYIIECTBISICTCS C YYETOM COAEPIKATEIBLHBIX
MEXMPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.



Medicnpeomemnvie nonsmus, CBSI3aHHBIC C M3YYEHHEM METOAOB HAYYHOTO ITO3HAHWS: SBICHHE, HAYIHBINA
(axT, rumoresa, Gu3NUECKas BEJIUYMHA, 3aKOH, TEOpPUs, HAOIIOAEHHE, 3KCIIEPUMEHT, MOJECIUPOBAHHE, MOCIb,
U3MEpPEHUeE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUI, JMHelHas QyHKuus, napadoina, rurnepbona, ux rpaduku u
CBOMCTBA, TPUTOHOMETPUUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTC€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPHI M MX IPOEKIMX HA OCH KOOPJHMHAT, CIIOKEHHE BEKTOPOB.

buonocus: MexaHndeckoe JIBW)KEHWE B KMBOW Hpupojae, AuGdy3us, 0cMOC, TEIIO0OMEH KHUBBIX
OPTaHU3MOB (BHIBI TEILIONEPEIAUH, TETIOBOE PABHOBECHE), IIEKTPHUUCCKHE SIBICHUS B )KUBOW IPHPOJIC.

Xumusa: TUCKPETHOE CTPOSHHE BELIECTBA, CTPOCHHE aTOMOB W MOJICKYJ, MOJIb BELIECTBA, MOJIIpHAs Macca,
TEIUIOBBIC CBOMCTBA TBEPIBIX TEJ, MKHUIKOCTEH M ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOIUTHYECKAs
JUccolMaIus, raJbBaHuKa.

T'eozpagpus: BNaXXxHOCTH BO3yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHWE JBW)KEHHH C HCIOJIb30BAHMEM MEXAaHU3MOB, Y4ET TpPEHHS B TEXHHKE,
MOJIINITHUKY, UCIOJIb30BAaHUE 3aKOHA COXPAaHEHMs MMITyJIbCa B TEXHMKE (pakeTa, BOJOMET U JIpyrue), IBUTaTeNb
BHYTPEHHETO CTOpaHWs, IapoBas TypOWHA, OBITOBOM XOJOJWIBHHK, KOHIUIMOHEP, TEXHOJIOTHH ITOJYICHUS
COBPEMCHHBIX MaTE€PHAJIOB, B TOM 4YHCJIE HAHOMAaTEPHAJIOB, M HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3aIlNTa,
3a3eMJICHHE  DJICKTPONPHOOPOB,  KCEPOKC,  CTPYHHBIH  NpUHTEP,  3JEKTpPOHArpeBaTelbHbIE  HPUOOPHI,
3JIEKTPOOCBETHTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasnea 4. duekTpoamHammuka

Tema 3. Maznummnoe none. IneKmpoMazHUmMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3auMopeiicTBHE MOCTOSHHBIX MarHuTOB. MarHuTHoe mnose. BekTtop MarHuUTHOU
UHAYKUMM. [lpUHLOMO Cynepno3uuuyd MarHuTHeIX nosied. JluHuum wmarHuTtHoM uHAyKuuu. Kaptuna nuHuMit
MAarHMTHON MHIyKIUH OIS IOCTOSIHHBIX MAarHUTOB.

MaruauTtHoe mojie MPOBOJHUKA ¢ TOKOM. KapTuHa TUHUN WHAYKIMA MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOAHMKA, KaTyHmKH ¢ TokoM. OmelTr Opctena. B3aumopelicTue
MIPOBOAHHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAYJb U HaIIpaBlIEHUE.

Cuna Jlopenia, e€ MoIysb U HampaBiieHHe. J[BIDKeHUE 3apsHKEHHONW YacTHIBl B OJHOPOIHOM MarHUTHOM
nosie. Pabota cmrer JlopeHta.

SIBneHue 3eKTpOMarHuTHOW MHIYKUMHU. [I0TOK BEKTOpa MarHMTHOW MHAYKLUUHU. DIEKTPOIBHKYIIAs CHIIa
MHAYKIMH. 3aKOH JIeKTPOMarHuTHON nHAyKInn Papajes.

BuxpeBoe anekTpuueckoe Imoje. ONIEKTPOABMXKYIIAas CuUja HHAYKIMM B MPOBOJHHUKE, JABIXKYLIEMCS
MOCTYNaTeJbHO B OJHOPOJHOM MAarHUTHOM IOJI€.

IIpasuiio JleHna.

WMHAyKTHBHOCTD. SIBJI€HNE CAMOMHIYKINH. DIEKTPOIBIKYINAS CHJIa CAMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TIOJIE.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHbIE MArHUTBI, DJIEKTPOMArHHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTENH JIEMEHTAPHBIX YACTHUL], UHAYKIIMOHHAS TEeYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIuHUM UHOYKUY MarHUTHOTO TOJIS.

B3anMmopnelicTBue 1BYX NIPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

He#ictBue cunbl JIopeHIIa Ha HOHBI JIEKTPOJIUTA.

SIBeHHE AIEKTPOMArHUTHOW WHIYKIIAH.

IIpaBuno Jlenna.

3aBUCUMOCTB 3JIEKTPOJIBHKYIIEH CHIIBI HHAYKIUH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIUY.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomoi

M3ydyeHne MarHuTHOTO TIOJIST KATYIIKHA C TOKOM.



HccnenoBanne nelicTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue sBneHus BHCKTpOMaFHHTHOﬁ WHAYKIIUH.

Paznen 5. KoJsieOaHusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHummble KoJa1e0anus

Konebarenpras cucrema. CBoOOAHBIE MeXaHMUYECKHe KoieOaHms. [ apmonmdeckme konebanus. Ilepmon,
gyacTtora, amIuuTynga u ¢asa kosneOanuil. [IpyKMHHBIA MasTHHK. MareMaTWYeCKHid MAasTHHK. YpaBHCHHE
rapMOHHYECKUX KoeOannil. [IpeBparienue SHEPTUN TIPH TAPMOHHIESCKUX KOJICOaHHAX.

Konebarenpublii koHTyp. CBOOOAHBIE 3JIEKTPOMArHWTHBIC KOJNEOAHWS B HICAITFHOM KoJeOaTeIbHOM
KOHTYpe. AHalorusi MeXJIy MEXaHWYeCKUMH W DJICKTPOMAarHUTHBIMH KoneOaumsmu. Popmyrna TomcoHa. 3akoH
COXpaHEHHMs SHEPI'UH B U/ICAIbHOM KOJieOaTeIbHOM KOHTYpeE.

IIpencraBnerre o 3aTyXalomUX KojeOaHWAX. BEBIHYXICHHbIE MexaHHYecKhe KoiebaHus. Pe3zoHaHc.
BrIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHusl.

ITepemennsril Tok. CHHYcOMANbHBIN NEepeMeHHBbINH TOK. MOIIHOCTh NEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOIIEe 3HAYCHHUE CIUTB TOKA U HATIPSKCHHUS.

Tpaucdopmarop. [IponsBoacTBo, Iepenava u MOTpEOICHUE MEKTPUIECKOI SHEPTHH. DKOIOTHIECKUE PUCKHI
IIPU IPOU3BOJICTBE IEKTPo3Heprun. KyapTypa HCIONb30BaHuUs 3JIEKTPOIHEPTUU B IOBCEHEBHOM JKU3HU.

TexHMUECKHE YCTPOUCTBA W MPAKTHUECKOE MPUMEHEHHUE: SICKTPUICCKUI 3BOHOK, TEHEpaTOp IMEPEMEHHOTO
TOKa, JTMHUH JJIeKTpoIiepeaay.

JHemoncmpayuu

HccnenoBanue nmapaMeTpoB KoJIeOaTeNbHON CHCTEMBI (TIPYKUHHBIA WIIM MaTeMaTHIeCKUHA MasTHUK).

HabmoneHune 3aTyxaromux KojaeOaHHiH.

HccnenoBanue CBOWCTB BBIHYX/IEHHBIX KOJIeOaHUI.

Habnronenue pe3onanca.

CB0OOHBIC NIEKTPOMArHUTHBIC KOJICOAHUS.

OcrmutorpaMMbl - (3aBUCHMOCTH CHJIBI TOKa W HANpPSDKCHHS OT BPEMEHH) UL DJICKTPOMAarHUTHBIX
KoseOaHui.

Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHNH PE3UCTOPA, KAaTYIIKH HHIYKTUBHOCTU M KOHAEHCATOPA.

Moens THHUH AIEKTPOIepeIadm.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

HccnenoBanue 3aBUCMMOCTH IIepHOJia MalbIX KojieOaHuil rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HccrnenoBanne mepeMEeHHOTO TOKa B IEMH M3 MOCIEJOBATEIFHO COSIUHEHHBIX KOHACHCATOpPa, KaTYIIKH U
pesucropa.

Tema 2. Mexanuueckue u 371eKmMpoOMaAZHUMHbLE 6OJIHbL

MexaHnuecKkue BOJIHBI, YCIOBHUS pacrpocTpaHeHus. [leproa. CKOpocTh pactpoCTpaHEHUs U JJIMHA BOJHEI.
[Tomepeunsle 1 mpoaoIBHBIE BOTHEL. HTephepeHIHs U TnPaKIns MEXaHHIECKIX BOJTH.

3Byk. CxopocTs 3ByKa. ' poMkocTh 3ByKka. Bricora ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJIHBL. YCIOBHS H3JIy4EHHUS OJJIEKTPOMArHUTHBIX BOJNH. B3auMHas opHeHTaIus
BekTopoB E, B, V B anekTpoMarHuTHOH BoiHE. CBOHCTBa AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEJIOMIICHUE,
nossipusanyst, Audpaxiys, uHTepdepenius. CKopocTh 3J1€KTPOMAarHUTHBIX BOJIH.

[IIkana 3eKTpOMarHUTHHIX BOJH. I[[prMeHeHne 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[puHIUOEI pagHOCBsI3U U TeNeBUICHNS. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsA3HEHHE OKPYIKAIOIICH CPEIbL.

TexHHUeCKHe YCTPOHCTBA M MPAKTHYECKOE NMPUMEHEHHE: MY3BIKaJbHbIE WHCTPYMEHTHI, YIbTPa3BYKOBas
JIMarHOCTHKA B TEXHUKE ¥ MEAHIINHE, pagap, paIuonpuEéMHUK, TEIeBH30D, aHTeHHa, TenedoH, CBY-meds.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHCHNE TIOTIEPEYHBIX U TIPOAOIBHBIX BOJH.

Konebmomneecs Teno kak UICTOYHHK 3BYKA.

HabmoneHue oTpaxeHus 1 MPEeTOMIICHUS MEXaHHYECKUX BOJH.

Habmonenne naTepdepeHun 1 Anpakuy MEXaHHYECKUX BOJIH.

3BYKOBOM pe30HaHC.

Hab:mroneHne cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M 4aCTOTOM KoJIeOaHHH.

HccrenoBanre CBOWCTB JCKTPOMATHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHUE, MONSIpU3aus, JUGPaKIHs,
uHTEpEepeHIHS.

Tema 3. Onmuxka



T'eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacmpocTpaHEeHHE CBeTa B OAHOpPOAHOM cpenme. Jlyu cBera.
ToueyHblii ICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpaskeHus cBeTa. [locTpoeHne n300pakeHUH B TUIOCKOM 3€pKalle.

[Ipenomnenue cBera. 3akoHBI NpPEJIOMIICHHS cBeTa. AOCONIOTHBIM TOKa3aTenb mpesomieHus. llomHoe
BHYTpEHHee oTpakeHue. [IpenenpHbIi yrosl HOJHOTO BHYTPEHHETO OTPaKCHUS.

Hucriepcns ceera. ClioxxHBIN cocTaB Oenoro cBeta. LIBer.

CoGwuparoniyie u pacceuBaromye JUH3bL. ToHKas auH3a. POKyCHOE PacCTOSHUE U ONTHUYECKas CHiIa TOHKOM
mue3el.  IlocTpoeHne wu300pakeHHH B COOMPAOMMX M paccenBalOmuX JinH3aX. DopMmyrna TOHKOH JIHMH3HL.
VYBennueHne, 1aBacMoe JIMH30.

IIpenensl MPUMEHUMOCTH F€OMETPHUECKON ONTHKH.

BonnoBas ontuka. MaTepdepennus cBeta. KorepeHTHBIE HCTOYHUKH. Y CTIOBUS HAOIIOJCHUSI MAKCUMYMOB U
MUHIMYMOB B HHTEp()EPCHIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOTEPCHTHBIX HCTOYHHUKOB.

Hudpakuus ceera. Judpakunonnas pemérka. YciioBue HaOIIOICHUS TNIaBHBIX MAKCUMYMOB IIPH HaJeHUU
MOHOXPOMaTHYECKOTO CBETa Ha AN(PPAKIHOHHYIO PEIIETKY.

Ilonsipuzanus ceera.

TexHuueckue yCTpoiicTBa W TPaKTHYECKOE IPHMEHEHHE: OYKH, Jyma, (oToammapar, MpOeKIIHOHHEII
anmnapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS OITHKA, TU(PPaKIIMOHHAs PEHIETKA, TOJIIPOHI.

Jemoncmpayuu

[IpsamonuHeitHOE pacTpocTpaHeHHE, OTPaKEHUE U TpeJoMIIeHHe cBeTa. ONTHYeCKre TPUOOPEI.

ITonHOE BHyTpeHHEe OoTpakeHue. Moienb CBETOBOA.

HccnenoBanue CBOUCTB M300pakeHUH B JTMH3aX.

Monenn MEKPOCKOMA, TEIECKOTIA.

Habmnronenue natepdepeHiuy cBera.

Habnronenue mudpakuuu cera.

Habmonenne nucnepcun cBeTa.

[TomyueHne criekTpa ¢ TOMOIIBIO TTPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBIO JU(YPAKIUOHHOM PeHIETKH.

HaGumonenue nonsipuszaiy cBera.

Yyenuueckuii sxcnepumenm, nabopamophvie padomol

W3mepenue nokasaTess NpeloMIICHHS CTEKIIa.

HccnenoBanue CBOWCTB H300pa)keHUH B JTMH3aX.

Habmonenne nucnepcun cBeTa.

Pa3nen 6. OcHOBBI ClIeNMAJILHON T€OPUU OTHOCUTETbHOCTH
I'paHuIbl IPUMEHUMOCTH KIIACCHUECKON MeXxaHWKd. [1ocTynaThl CrenuanbHOW TEOPHH OTHOCHUTEIHLHOCTH:
WHBAPUAHTHOCTH MOJIYJIS CKOPOCTH CBETA B BaKyyMe, IPUHIUIT OTHOCHTEIILHOCTH DUHINTEHHA.
OTHOCHTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU U COKPAIICHHE JJTHHBI.
OHeprus ¥ UMITYJIbC PENATUBUCTCKOMN YaCTHIIBL.
CBsI3b MACCHI C HEPTUEil U UMITYJIECOM PENIATUBUCTCKOM YACTUIIBI. JHEPTHUS [TOKOSL.

Pa3gen 7. KBanToBas gusznka

Tema 1. Dnemenmovl K6anmosou onmuKu

®otonsl. @opmyna [Inanka cBa3n 3Hepruu POTOHA C €TI0 YACTOTOH. DHEPTHsl U UMITYJIBC (POTOHA.

OtkpbiTHe u uccienopanue ¢Gorodpdexra. Onvitel A. I'. CronetoBa. 3akoHbl portoaddexra. YpaBHeHue
OunrmTeitHa 1 potordpdekra. «KpacHas rpanuma» GoTorddexTa.

Hasnenwne cBera. OnpiTe I1. H. JIeOenena.

XuMHYeCcKoe JICHCTBHE CBETA.

TexHHUYeCKUe yCTPOKCTBA M MPAKTHYECKOE MpUMeHeHHe: (OoTodIeMeHT, (OTOJaTUHK, CONHeuHas Oarapes,
CBETOJIHOI.

Jlemoncmpayuu

®DoTordheKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO (hoTo3(dexra.

Cseroauof.

ConHeunas OaTapest.

Tema 2. Cmpoenue amoma



Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -dacTwil. [ImaHeTapHas MoOeNb atoma.
TToctynatsl bopa. M3nydenue u nmorsomnieHre GOTOHOB NIPH MEPEX0Je aTOMa C OJTHOTO YPOBHS dHEPTHH Ha APYTOH.
Bune! cnextpos. CnekTp ypoBHEH SHEpruu aToMa BOAOPOAA.

Bonnossle cBoiicTBa yactuil. Bonusl ge bpoiina. KopnyckynspHo-BOTHOBOH Ayanu3M.

CrnoHTaHHOE U BBIHYKJCHHOE H3TydCHHE.

TexHn4eckue yCTpOHCTBa M MPAKTHIECKOE NPHUMEHEHHE: CHEKTPAIbHBINA aHamu3 (CIEKTPOCKOIN), Jasep,
KBAaHTOBBII KOMIBIOTEP.

Lemoncmpayuu

Monens omsita Pesepdopaa.

Onpezenenye ATHHBI BOIHBI Ja3epa.

HaGumonenue nuHe4aThIX CIIEKTPOB U3JITyUCHHUSI.

Jlazep.

Yuenuueckuil sxcnepumenm, nabopamopnuie pabomol

HaGumonenue tnHe4aToro crekrpa.

Tema 3. Amomnoe adpo

OKCHEPUMEHTHI, JOKa3bIBAIOIIUE CIOXXHOCTh CTpPOCHUS sapa. OTKpBITHE paguoaKTHBHOCTH. OTBITHI
Pesepdopaa no ompezneneHuio cocraBa pagidoakTHBHOTO u3nydenusi. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHus..
BimsiHue paguoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.

OTkpeITHE TIPOTOHA U HeWTpoHa. HykinoHHas Moxens snapa [eitsenbepra—Banenko. 3apsin sapa. MaccoBoe
4yucio aapa. M3oronsl.

Anbda-pacnan. IJICKTPOHHBIA W MO3UTPOHHBIN OeTa-pacman. ['amma-usnydeHue. 3aKOH PaTuOaKTHBHOIO
pacnaga.

DHeprusi CBs3U HYKIJIOHOB B sizipe. SnepHblie cuibl. JledexT Macchl sapa.

SnepHble peakuuu. [lenenue u cCUHTE3 s1A€EP.

Anepubrit  peakrop. TepmosmepHsrii  cuaTe3. [IpoOmeMBI W MEPCIEKTUBBI  SIACPHOH IHEPTETHKH.
OKONOTN4eCKHE acMEeKThI SIIEPHON SJHEPTETHKH.

OneMeHTapHbIe YacTHULBL. OTKpBITHE TO3UTPOHA.

Merto/1p1 HAaOIIOICHUS] M PETUCTPALIUH DJIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaNbHBIC B3anMoAeHcTBHA. ENMHCTBO U3Hdeckoi KapTHHBI MHPA.

TexHuueckue ycTpocTBa M MpaKkTUYECKOE NMPUMEHEHHE: JO3UMETpP, kKaMepa BuiibcoHa, snepHsblil peakTop,
aToMHas bomoa.

Jemoncmpayuu

CY€TYMK MOHN3UPYIOUIUX YaCTHII.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi
HccrnenoBanne TpekoB 4acTHII (TI0 TOTOBBIM (QOTOTpadusIM).

Pa3gen 8. DieMeHTHI aCTPOHOMUM M ACTPOGU3NKHU

Oransl pa3BUTHS acTpOHOMHH. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAYCHNE ACTPOHOMHH.

Bun 3Bé3nHoro HebGa. Co3Be3nus, spKue 3BE3/bl, IUIAHETHI, UX BUANMOE JBIDKEHHE.

CosHeuHas cucTeMa.

Comune. ConHeuyHast akTHUBHOCTH. Mcrounmk »sHepruum ComHua u 3BE3A. 3BE3ABI, HUX OCHOBHBIC
XapaKTepUCTUKU. JlnarpamMma «CHEKTPaJIbHBIH KJACC — CBETHMOCTBY». 3BE3JBI TJIABHOW IOCIEAO0BATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY» ISl 3BE3]] TJIABHOHM IOCIENOBaTeNbHOCTH. BHyTpeHHee cTpoeHme 3BE3N.
CoBpeMeHHbIE MTPEICTABICHUS O MIPOUCXOXKACHUH U 3Bomonny CoTHIA U 3BE3A. DTambl )KU3HH 3BE3A.

Mnineunsiil [yt — Hama anaktuka. Ilonoxxenue u asuwxenue ConHua B 'anmaktuke. TuIbl ranakTHK.
Pagnoranaktuky v kBa3apsl. UEpHBIE IBIPHI B SApax rajlakTHK.

Bcenennas. Pacimpenne Bceenennoit. 3akon Xa66sa. Pasberanme ramaktuk. Teopust Bonpmoro B3psiBa.
PenuxroBoe uznyueHue.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoGieMbl aCTpOHOMUH.

Yyenuuecxue nabniooenus

HabmroneHnst HeBOOPY)XEHHBIM TJIa30M C MCHOJIB30BAHUEM KOMIBIOTEPHBIX NPHIOKEHUN [UISl OTIpeeTIeHUs
TIOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro MHoiymapus W sSpKHe
3BE3/BL.

HaGmonenus B Teneckon JIyHsl, uianet, Maeanoro I1yrtu.



Odo0marmomiee NOBTOPeHHE

Ponb ¢u3nku w acTpOHOMHH B DKOHOMHUYECKOW, TEXHOJOTHYECKOH, COMAIbHOW W ITHYECKOH cdepax
JIeITEIIbHOCTH 4YEeJIOBEKa, POJb U MECTO (PU3MKM M acCTPOHOMHM B COBPEMEHHOW Hay4HOH KapTHHE MHpa, POJb
(usmueckoit Teopun B GOpMUPOBAHUN NPEACTABICHUH O (PU3MUECKOIT KapTHHE MHPa, MECTO (PM3UUECKOH KapTUHBI
MHpa B 00IIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX MIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBA3U

Wzyuenne kypca ¢usuku GazoBoro ypoBHsS B 11 Kiacce ocymiecTBIAeTCS C Y4ETOM COJepIKaTeIbHBIX
MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadui U TEXHOJIOTHH.

Mescnpeomemmuvie nousamus, CBI3aHHBIE ¢ U3yYCHHEM METOJOB HAyJHOTO TO3HAHUS: SBICHHE, HAYYHBIN
¢axT, rumoresa, (u3MUeckas BEJUYWHA, 3aKOH, TEOPUs, HAOJIOJEHHE, DKCIIEPUMEHT, MOJECIUPOBaHHE, MOEIb,
U3MEpEeHue.

Mamemamuka: peleHre CUCTEMBl YpaBHEHHH, TPUTOHOMETpHUYECKHe (YHKIMU: CHHYC, KOCHHYC, TAaHTCHC,
KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIMU HAa OCU KOOPAUHAT, CIOXKEHUE
BEKTOPOB, IMPOM3BOJHBIC 3JIEMEHTapHBIX (DYHKLHUH, NPU3HAKH MOJOOMS TPEYTOJILHUKOB, ONpENeNICHHUE ILIOMann
TUTOCKUX GHUryp 1 00BEMa Tell.

Buonoeus: snextpuueckue SBICHUA B JXKUBOW THpHpoxae, KoieOaTeNbHBIC ABIDKCHHS B JKUBOW IpPUpPOAE,
ONTUYECKUE SIBIICHUS B )KUBOM NPHUPOJIE, NEHCTBUE pafualiii Ha XKUBBIC OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJICKYJ, KPUCTAJUTHIECKasl CTPYKTYpa TBEPABIX Tell, MEXaHI3MbI 00pa30BaHUs
KPHUCTAUTMYECKON PEIIETKH, CIIEKTPAIbHEIN aHAIIN3.

Teoepagpus: MarHWTHBIE TONIOCA 3eMJIM, 3aJIE)KM MAarHUTHBIX PyZA, (OTOChEMKA 3€MHOW IOBEPXHOCTH,
npejcKa3aHue 3eMIICTPICEHHH.

Texnonoeus: MUHUM DIIEKTPOIEpENad, TeHepaTop IMEPEeMEHHOTO TOKA, JIIEKTPOABHUTATENb, WHAYKIIMOHHAS
neyb, pajap, paadonpuéMHUK, TeJIeBU30p, aHTeHHa, Teiedon, CBU-neub, NpOEKUMOHHBINA anmnapar, BOJIOKOHHAsS
OINTHKA, COJIHEUHAs OaTapesl.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIIPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUSA

OcBoenne ydeOHOTO mpenmera «@u3mka» Ha ypoBHE cpemHero obmero odpasoBaHus (0a30BBIN ypOBEHB)
JOJDKHO O0ECIIeUUTh TOCTHXKECHHE CICAYIONIMX JTHYHOCTHBIX, METAPEIMETHBIX U IPESIMETHBIX 00pa30BaTeIbHBIX
pEe3yIbTaToB.

JINYHOCTHBIE PE3YJIBTATBI

JluqHOCTHBIE pe3yJbTaThl OCBOEHMs yueOHoOro mnpenmera «®Du3MKa» JODKHBI OTpaXKaTh TOTOBHOCTh M
CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBAaTHCS CHOPMUPOBAHHOW BHYTPCHHEH IMO3WITHEH JTHIHOCTH, CHCTEMOMN
LIEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX yOCKACHHH, COOTBETCTBYIOIINX TPAAWIHOHHBIM LIEHHOCTSIM
POCCHICKOTO 0O0IIeCTBa, paclUIMpEeHUE JKU3HEHHOTO OIbITAa W ONbITa JAEATEIHHOCTH B MpoLEcce pean3aunuu
OCHOBHBIX HAIIPaBJICHUH BOCIIUTATEIbHOMN JEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:KIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIMHM OOY4YaloIlerocs Kak akTHBHOIO M OTBETCTBEHHOI'O UIEHA
pOCcHICKOTo 00111eCTBa;

MPUHATHE TPAJUIIMOHHBIX O0IEUETIOBEYECKIUX TYMaHUCTHIECKUX M AEMOKPATHIECKUX ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIbHOCTh B HWHTEpEcax TPaKJAaHCKOTO OOILECTBA, y4acTBOBATh B
caMOyIpaBJlieHUU B 00pa3oBaTeIbHON OpraHn3alvy;

yYMEHHE B3aMMOJICHCTBOBATh C COLMAJIbHBIMH HWHCTUTYTAaMH B COOTBETCTBHM C HX QYHKIOUAMH |
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHOTUYECKOT0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTH POCCHHCKON TPk JaHCKON HACHTHYHOCTH, MATPHOTU3MA;

INCHHOCTHOC OTHOMICHHC K TOCYyAapCTBEHHBIM CHUMBOJIAM, HOCTUKCHUAM pOCCHﬁCKHX y‘IéHLIX B o0OmacTtu
(DU3MKH U TEXHUKH;

3) AyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS, 3TUUECKOTO MOBE/ICHUS;

CIIOCOOHOCTH OLICHUBATHL CUTYAllUI0O W NMPUHUMATHL OCO3HAHHBIC PEIICHHUA, OPUCHTUPYICH Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICITEIEHOCTH YIEHOTO;

OCO3HaHHE JINYHOTO BKJIA/la B TOCTPOSHHUE YCTOWIHMBOTO Oy IyIIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

ACTETUUECKOE OTHOIICHHE K MHPY, BKIIIOYas ICTETHKY HAyYHOTO TBOPUYECTBA, MPHUCYIIErO (HU3NYECKOIl
HaykKe;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpeC K pa3iinuHbIM chepam npodecCHOHATIbHON AESTEIbHOCTH, B TOM YUCIE CBA3aHHBIM C (DU3UKOH M
TEeXHHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieidl mpodeccun ¥ peaan3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CITIOCOOHOCTh K 0Opa30BaHUIO U caMOOOpPa30BaHHIO B 001aCTH (PM3MKU HA MPOTSIKEHUH BCEH
JKHU3HU;

6) 9K0J0TrNYeCKOro BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh DKOJIOTHYECKOH KYJIBTYPbl, OCO3HAaHHE IJI00AJBHOTO XapakTepa 3KOJIOTHYECKUX
npobeM;

IUITAaHWPOBAHUE W OCYIIECTBIICHUE ICHCTBHH B OKpYJXKalollel cpele Ha OCHOBE 3HAHWS LeNell yCcTOWYMBOTO
Pa3BUTHA 4EJIOBEYECTRA;

pacoiMp€HUE OIbITa ACATCILHOCTU JKOJOTHYCCKOM HaIlpaBJICHHOCTH Ha OCHOBC HMCIOIIUXCA 3HAHUM TI0
¢usuke;

7) LEHHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS (HU3NIECKOI
HayKH;

OCO3HaHHE IIEHHOCTH HAay4YHOH NesTeIbHOCTH, TOTOBHOCTH B Hpollecce M3YUeHHs] (M3MKH OCYHIECTBISTH
IMPOCKTHYIO U UCCIECA0BATECIIBCKYIO ACATCIIbHOCThD NHANBUAYAJIIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI



Ilo3naBaTenbHBIC YHHUBEpPCATbHBIC y4eOHbIE 1eliCTBUSA
ba3zoBble Joruveckue AeicTBUA:

CaMOCTOSTENIFHO (POPMYITHPOBATE M aKTyaJIHM3UPOBATh MPOOIEMy, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIPEJIeIIATh LENU AeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMaTPUBAEMBIX (PM3NIECKUX SIBIICHUAX;

pa3pabaTbiBaTh IUIAaH pEMICHHS MpoOMeMbl ¢ y4ETOM aHaium3a WMEIONIMXCS MAaTepHalbHBIX U
HeMaTepuajbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIHHOCTh, OLCHUBATh COOTBETCTBUE PE3YJLTATOB IEJISM, OLIEHUBATh PUCKHU
MIOCJICICTBUH ICSITEHHOCTH,

KOOPJWHUPOBATh ¥ BHINOJHATH Pab0OTy B YCIOBHSAX PEallbHOTO, BUPTYaJIbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHHUE NIPU PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble ncciieqoBaTebCcKue 1eiicTBUA.

BJIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBBIMU MOHATUAMH U METOIaMU (PU3HUYCCKON HAYKH;

BIAICTh HABBIKAMH yUeOHO-HCCIEIOBATENFCKOM ¥ MPOCKTHOH HEATENBHOCTH B OONacTH (U3UKH,
CHOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIIHLHOMY TIOMCKY METOJIOB PEIICHHS 33134 (PU3NIECKOTO COACpKaHHS,
MMPUMEHCHUTIO PA3JIMYHBIX METOAOB IMO3HAHUSA,

BJIaJICTh BUAAMU ACATCIBHOCTHU IO IMOJYUCHHIO HOBOI'O 3HAHUA, €TI0 MHTEPIIPCTAILUH, Hpeo6pa30BaHH10 u
MPUMEHCHUIO B Pa3IMYHBIX YYCOHBIX CUTYallWsAX, B TOM YHCIC MPH CO3JaHWH Y4eOHBIX MPOCKTOB B 00JacTH
¢busnkwy;

BbIABJIATE NPUYUHHO-CIICACTBECHHBIC CBA3U U AKTYaJIM3UPOBATH 3a7avy, BbIABUT'ATb T'HIIOTE3Y eé peuicHus,
HaXOJUTh apryMEHTHI IJIs JOKAa3aTeIbCTBAa CBOMX YTBEPKACHUM, 3a/1aBaTh NApaMETPhl U KPUTEPUH PELLICHUS;

AQHAIM3UPOBaTh IIOJYyYEHHBIE B XOJA€ PEILICHUS 3aJadd pe3yibTaTbl, KPUTHUYECKU OLIEHUBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATHL UBMCHEHUE B HOBBIX YCJIOBUAX,

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3ala4yd B 00pa30BaTENbHOW AEATEIFHOCTH, B TOM YHCIE TPHU
W3ydeHUH (QU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsAM, OLICHUBATDH HpHO6pCTéHHLII7[ OIIBIT,

YMETH NICPECHOCUTH 3HAHUSA 11O (1)I/I3I/IKC B IMPAKTUYIECKYIO 06HaCTL KUBHCACATCIBbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEU, IpEJIaraTb OpUrHHAIbHBIE IOAXOIbI U PEILIECHUS;

CTaBUTH np06neMm 1 3aJ1a4y, JOIYCKAroUNEe albTCPHATUBHBIC PCIICHU.

PaGora c undopmanueii:

BJIAJICTh HABBIKAMH TIONyYCHUS WHPOPMAIUHN (PH3NIECKOTO COACPIKAHWS M3 MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJIM3, CUCTEMATH3AIMI0 M HMHTEPIpETAlui0 MHPOPMAIMH pPa3IUIHbIX
BUJIOB U (hopM IpezicTaBieHNUS;

OIICHUBATh JOCTOBEPHOCTH MHPOPMALINH;

HCII0JIb30BaTh CPEICTBA I/IH(bopMaI_lI/IOHHI)IX 1 KOMMYHUKAIITUOHHBIX TEXHOJIOTUH B PEUHICHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3allMOHHLIX 3a/1a4 C CO6J'IIOI[CHI/ICM TpG6OB3HPII71 OPTOHOMMKH, TEXHUKU 6630HaCHOCTI/I,
TUTHEHEI, pecypcocOepekeHus, TPABOBBIX U AITHIECKUX HOPM, HOpM MH(POPMAITOHHOH 0€301IaCHOCTH;

CO03/1aBaTh TEKCTHI (PU3NIECKOTO COAEPIKAHM B pa3IMIHBIX (hopMaTax ¢ yUETOM Ha3HauYCHHS WHPOPMALIUN U
LeJIeBOIl ayJTUTOPHH, BEIOHpAst ONTHMAIIbHYIO (OPMY HPE/ICTABICHHS U BU3yaJIH3allUH.

KoMmyHukaTuBHbIe yHUBepcaibHble yueOHbIe 1elCTBUS:

OCYILIECTBIISITh OOILIEHNE HA YPOKax (PU3NKHU U BO BHE-YPOUHOI JeATEIbHOCTH;

pacno3HaBaTh NPEATIOCHIIIKN KOH(I)J'II/IKTHI)IX chyauHﬁ " CMAT4YaTh KOH(i)J'II/IKTI)I;

pa3BEPHYTO U JIOTHYHO U3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPEJCTB;

MOHUMATH U HCIIONIB30BATh NPENMYIIIECTBA KOMAaHAHOW U MHANBHUIyaJIbHOMN paboThI;

BBIOMpATh TEMAaTHKy M METOJIBl COBMECTHBIX NEHCTBHII ¢ yd4€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)JI0r0 4JIeHa KOJJICKTHBA;

NPUHUMATh 1IeM COBMECTHOM [ESATEeIbHOCTH, OPraHU30BbIBATE M KOOPAMHUPOBATH JAEHCTBUSA MO €€
JIOCTIDKEHHUIO: COCTaBIATh IIAH JEHCTBUH, paclpeneniaTh pond C Y4€TOM MHEHHH YYaCTHHKOB, O0OCYXIaTh
pe3yJIbTaThl COBMECTHOM paboTBHI;

OLICHMBATh Ka4yeCTBO CBOEr0 BKJIAJAa W KAXKIOr0 YYacTHMKA KOMaHIbl B OOIIMIA pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPHSIM;



npeyiaraTh HOBBIC MPOEKTHI, OLCHWBATh HMICH C IO3WIIMKH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHIECKOM
3HAYNMOCTH;

OCYILIECTBIIATH MO3UTUBHOE CTPATETHUCCKOE MOBEACHUC B PA3IMUYHBIX CUTYAIHSAX, IPOSIBIISATH TBOPUYESCTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YyHMBepcaJbHble Y4eOHbIe JeiicTBUSA
Camoopranu3zanus:

CaMOCTOATENBHO OCYIIECTBIATh IT03HABATENBHYIO JAEATEIBHOCTh B O0MacTH (U3MKH M aCTPOHOMUH,
BBISIBIISITH TIPOOJIEMBI, CTABUTH U ()OPMYIIHPOBATH COOCTBEHHEIE 3a1a9H;

CaMOCTOSATENIbHO COCTABJISATh IUIAH PEUICHUS Pacy€THBIX M KAaYeCTBEHHBIX 3ajad, IUIaH BBIOJHEHHS
MPaKTHYECKOW pabOTHI C YUETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEH U MPEATIOYTEHHH;

JIaBaTh OIIEHKY HOBBIM CHUTYaLlHsIM;

pacmmpsATh paMK1 y4eOHOTO TpeMeTa Ha OCHOBE JIMUHBIX TPEIIOYTeHNUH;

JieNlaTh OCO3HaHHBIN BHIOOD, apryMEHTHPOBATh €TI0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEICHUE;

OLICHWBATh NPHOOPETEHHBIN OMBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO APYIUINH B 00JIACTH (PU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOI
00pa3oBaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJILHBIN HHTELICKT:

JaBaTh OIIGHKY HOBBIM CHTYallMsM, BHOCHTHb KOPPEKTHBHI B IEATCIHHOCTb, OLIEHHBATH COOTBETCTBHUE
PE3yJIbTATOB LEIISIM;

BJIaACTh HaBbIKAMU MMO3HaBaTEIbHOMN pe(bneKCI/m KaK OCO3HaHUs COBEPIIACMBIX HeﬁCTBHﬁ 1 MBICIIUTCIBbHBIX
MPOLIECCOB, X PE3YIBTATOB U OCHOBAHUIH;

UCIIOJIb30BaTh NPUEMBI pe(IIEKCHH JJIsl OLIEHKH CHTYallH, BEIOOpa BEPHOTO PEILCHUS;

YMETH OLICHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATh PECIICHUS 10 UX CHUKCHUIO,

NPUHAMATh MOTUBBI M pTYMEHTHI JPYTHX IIPH aHAIN3€ PE3YIbTaToOB JCATEILHOCTH;

NPUHAMATH ce0sl, TOHUMast CBOU HEAOCTaTKH M JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyYMEHTBI IPYTUX IPH aHAJIN3€ PE3YILTATOB AEATEIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JPYTHX Ha OIIUOKH.

B mpomnecce HOCTIKEHNS IMIHOCTHBIX PE3YIIBTATOB OCBOCHUS MIPOTPAMMBI 110 (pH3HKE TS yPOBHS CPEAHETO
obmero o0pa3oBaHusi y OOYYarOIIMXCS COBEPILEHCTBYETCS SMOIMOHAIBHBIH HWHTEIUIEKT, IIPeIIoararolunii
c(hOPMHUPOBAHHOCTE:

CaMOCO3HAHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh IIOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHHE, BHACTDH
HaIpaBJIeHUs Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON chepbl, OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHUs, BKJIIOYAMOLIETO CaMOKOHTPOIb, YMEHHE NPUHMMaTh OTBETCTBEHHOCTh 3a CBOE
MIOBE/ICHUE, CIIOCOOHOCTh aJaNnTHPOBAaThCS K OMOIMOHAIBHBIM H3MEHEHHSIM U IIPOSIBIATH T'HOKOCTb, OBITH
OTKPBITEIM HOBOMY;

BHyTpeHHeﬁ MOTHUBALIUU, BKJ'IIO‘IaIOHIefI CTPEMJICHUE K HAOCTHIXKCHHUIO MCIIKM W YCHNEXy, OINTUMH3M,
WHUIIUATUBHOCTh, YMCHUE I[eﬁCTBOBaTB HUCXO0J4a N3 CBOUX BO3MO)KHOCTeﬁ;

SMITaTHH, BKJIIOYAIOMIEH CIIOCOOHOCTH IMOHMMATh SMOIMOHAIFHOE COCTOSIHUE JIPYTHX, YUUTHIBATh €r0 MpHU
OCYILIECTBIICHUHU OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEXKUBAHUIO;

COLMAJIBHBIX HAaBBIKOB, BKJIIOYAKOIIUX CIOCOOHOCTH BbICTpanBaTb OTHOLICHHUA C APYTUMHU JIFOABMU,
3a00TUTHCS, TPOSIBIISITH MHTEPEC U pa3periaTh KOHQINKTHI.

MNPEJIMETHBIE PE3YJIBTATBI

K xonmy oOywenums B 10 KJiacce IpeaMETHBIE pe3yNbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh
c(hOPMHUPOBAHHOCTh Y O0YYAFOIIUXCS YMCHHA:

JIEMOHCTPHPOBATh Ha MPHUMEPAX POJb U MECTO (PH3UKH B (POPMHUPOBAHUU COBPEMEHHON HAayYHOW KapTHHBI
MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B IPAKTHUECKOH 1EATENbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBI IPUMEHEHHS N3YYCHHBIX (PU3UUCCKUX MOJEINei: MaTepranbHasi TOUKa, HHepIUaIbHas
cuctema oTcué€ra, abCONMIOTHO TBEP0E TENO, UACaTbHBINA a3, MOJIEIH CTPOSHHSI Ta30B, KUIKOCTEH U TBEPIBIX Te,
TOYCYHBIN SNIEKTPUIECKUN 3apsa/] IPH PEeIICHUN GU3UUECKUX 3a]ad;

pacmo3HaBath (QU3MYSCKUE SBICHUS (MPOLECCH) M OOBACHATHP WX HAa OCHOBE 3aKOHOB MEXaHUWKH,
MOJIEKYJISIPHO-KMHETUUECKON TEOPUHU CTPOEHHUS BEIECTBA U AJIEKTPOJIMHAMHUKN: PABHOMEPHOE U PAaBHOYCKOPEHHOE
HpﬂMOHHHCﬁHOG JBHXXCHUC, CBO60)IHO€ naaCHUC TCJI, ABUKCHHUC I10 Opr)KHOCTI/I, I/IHepHI/Iﬂ, BSaHMOHeﬁCTBHG TCII,



muddy3ns, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE )KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00BhEMa TeJ MPH HarpeBaHUH
(oxmakaeHWn), TEIUIOBOE paBHOBECHE, WCIApeHHe, KOHICHCAlWs, IUIABJICHHE, KPHUCTAUIM3alus, KHIICHUE,
BJI&XKHOCTb BO3/yXa, IOBBIIICHUE JABJICHHUS Ta3a NPU €ro HAarpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
napaMeTpaMy COCTOSIHUSI I'a3a B M30IIPOLIEccax, JJISKTPU3ALUs Tell, B3aUMOAEHCTBUE 3apsiJIOB;

ONMCHIBATh MEXaHWUYECKOE [BWKCHHE, WCIONB3ys (U3UUECKHE BEIWYMHBI: KOOpIWHATA, IIYTh,
nepeMeIeHne, CKOpoCcTh, YCKOpEHHe, Macca Tela, CHJIa, UMIYJIbC Tejla, KHHeTHYecKas dHEprusl, NOTCHIHATbHAS
9HEprusl, MeXaHn4ecKast paboTa, MeXaHWYecKas MOIIHOCTD; MPU ONHMCAaHWU NPABWIBHO TPAKTOBAaTh (M3MYECKUIT
CMBICIT WCIIOJIB3YEMBIX BEIIMYMH, WX OOO3HAYCHHS W CIWHUIBI, HAaXOIUTh (OPMYJBI, CBS3BIBAIOIINE JAaHHYIO
(hM3MIECKYI0 BETMYNHY C IPYTHMHU BEIIMIHHAM,

OIUCHIBATh M3YYEHHBIE TECIUIOBBIE CBOMCTBA TEN M TEIIOBBIC SIBJICHHUS, UCIONB3Ys (PU3NUECKHE BEINYUHBIL:
JaBJiCHWE Ta3za, TEMIeparypa, CpelHss KHHETHYeCKass OJHEPrus XaoOTHYECKOro JIBIDKEHUS  MOJEKYI,
CpeIHEKBAIPaTUIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSSA SHEeprus, padoTa rasza, koddduiuent
MOJIE3HOTO  JICHCTBHSI TEIJIOBOTO JIBUraTeis; IPH OINWCAHUM NPABWIBHO TPAaKTOBaTh (U3UUECKHH CMBICI
UCTIOJNIb3YEMBIX BEJIMYHMH, UX 0003HAUYEHHS M €AMHHIBI, HAXOMUTH (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (QH3UUECKYIO
BEJIMYHMHY C APYTUMH BEITHINHAM;

ONMCHIBATh W3YUYCHHBIC OJIIEKTPUYCCKHE CBOWCTBA BEIIECTBA W DJICKTPHUYECKHE SBICHHUS (IIPOIECCHI),
UCTIONB3Ys (PM3MYECKUE BEIUYMHBL: IEKTPUUECKHUH 3apsii, SIEKTPHIECKOEe MoJIe, HAPSHKEHHOCTD OIS, HOTESHIHA,
Pa3HOCTh MOTCHIMAIOB; MPH OMUCAHWU MPAaBWIHHO TPAKTOBATh (PM3MUYECKHUI CMBICT UCIOIB3YEeMBIX BEIIMYHH, UX
0003HaUCHUA W EIWHUIBI, YKa3blBaTh (DOPMYIBI, CBA3BIBAIOIINE NAHHYI (DU3MYCCKYIO BEIHYUHY C APYTHMHA
BCIIMYMHAMU,

AHaJIU3UPOBaATh (I)I/ISI/I’-ICCKI/IC MMpOUECChl U ABJICHUSA, HUCIIOJIb3Ys (1)I/ISI/ILIGCKI/IC 3aKOHBI U TPUHIMUIIBI: 3aKOH
BcemupHoro TsroteHus, |, Il u 111 3axonsr HetoToHa, 3aK0H cOXpaHEHHS] MEXaHUIECKOW YHEPTHH, 3aKOH COXPaHCHHUS
HMITyJIbCa, IPUHLIKI CYIEPIO3ULIUU CHJI, IPUHLUII PABHONIPABUS MHEPLUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-
KUHETHUYECKYI0 TEOPHIO CTPOCHHS BEILECTBA, [a30BbIe 3aKOHBI, CBSI3b CPEJAHEH KMHETHYECKOW DHEPIHU TEIIOBOTO
IBIDKCHUS MOJIEKYJT C aOCOJIOTHOM TeMIepaTypoli, IepBBIi 3aKOH TEPMOAWHAMHKH, 3aKOH COXpaHCHHS
JNEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa, mpW 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPaAKEHUE U YCIOBUS (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;

OO0BICHITL OCHOBHEIE TMIPUHIUIIBI Z[eﬁCTBH)I MallluH, HpI/I60pOB U TCXHHUYCCKUX yCTpOﬁCTB; pa3janvaTrb
yCIIOBHA UX OE30MaCHOTO HCIIOIH30BAHMUS B IIOBCETHEBHOH JKU3HUY,

BBITIOJIHATE OKCIICPUMEHTBI IO HCCJICAOBAHUIO q)I/I3I/I‘I€CKI/IX SIBJICHUM U IIpoueccoB € HMCHOJB30BAHUEM
OpSAMBIX M KOCBEHHBIX HW3MEpEeHWH, mnpu 53ToM (QopMmynupoBars MpolieMy/3agady W THIOTe3y Y4eOHOTro
SKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3 TPEIIOKEHHOTO OO0OpYIOBAaHWS, MPOBOAWTH OMBIT M (HOPMYyTHpPOBATH
BEIBOJIBI;

OCYIIECTBJIATH NPAMBIC U KOCBCHHBIC NU3MEPCHU (1)H3I/I‘IGCKI/IX BCJIMYWH, IPHU 3TOM BI)I6I/IpaTI) ONTUMAaJILHBIA
croco0 M3MEpPEeHHS U HCIIOIH30BaTh N3BECTHBIC METOMIBI OIICHKH MOTPEIIHOCTEH H3MEPEHH;

HCCIIEIOBATh 3aBUCUMOCTH MEXKIY (HU3MICCKIMHU BETHIMHAMH C UCIIOJIE30BAaHUEM IPSIMBIX U3MEPEHUH, pu
9TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHOUW 3aBUCUMOCTH (DU3MUECKHX BEJIUYUH B
BUJIE TaOIMII U TpaUKOB, AENaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIEOBAHNUS,

coOmomaTh mpaBmia O€30MacHOTO TpyJa TPH TPOBEICHWH HWCCICAOBAHMA B paMKaX YYeOHOTO
IKCIIEPUMEHTa, y4eOHO-HMCCIIEIOBATENbCKOM M MPOEKTHON NEesTENbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX
YCTPOUCTB 1 1a60OPaTOPHOTO 000PYIOBAHUS;

pemaTh pacuETHRIC 33Ja4M C SBHO 3aJaHHON (H3UUECKOW MOMETBI0, MCIONB3ysS (H3MUSCKHE 3aKOHBI U
MIPUHIIAITEL, HA OCHOBE aHAJIM3a YCIOBHS 33/1a4i BEIOUPATH (PU3UIECKYIO MOJEIb, BRIACTATh (PU3MUSCKUC BETUINHBI
1 (HOpMyIIbI, HEOOXOAUMBIE NIJIsl €€ PeleHHs], TPOBOIUTH PACUETHI M OLIEHUBATh PEATLHOCTD MOJTYUYEHHOTO 3HAUECHHUS
(hm3M9ecKoil BeIMIUHEI;

pemaTh KadyeCTBEHHBIC 3aJlaud: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPCUUBYIO LEMOYKY PACCYXKICHUH C
OTIOpPOi Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SIBICHUS;

HCII0JIB30BATh IMpPHU PCIICHUUN yqe6HI)IX 3aga4 COBPEMCHHBIC I/IHq)OpMaHI/IOHHBIe TCXHOJIOTUHN JJIA ITIOHMCKA,
CTPYKTYPHPOBAHUS, HHTEPIIPETALNH U NPEACTaBICHNS yIeOHOH N HayIHO-NOMYIISIPHOW HH(POPMAIIHH, TTOTy4EHHOH
N3 pas3JIMYHbIX UCTOYHUKOB, KPUTHUYCCKHU aHAJTIU3UPOBATH IMMOJTYyYaCMYyIO I/IH(I)OpMaHI/I}O;

MPHUBOINTH MPUMEPHI BKJIAa POCCHUCKHX M 3apyOEKHBIX YIEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, OOBICHEHNE
MPOLIECCOB OKPYXKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTHII;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (HU3HMKE B ITOBCEIHEBHOW JKM3HH AJIsl oOecrieueHns: 6e30MacHOCTH
npu obpamieHnn ¢ NpuOopaMy W TEXHHYECKUMH YCTPOMCTBAMH, JUISI COXPAHEHUS 37I0POBbS U COONIOIEHHUS HOPM
HKOJIOTHYECKOT0 TIOBEJICHNS B OKPYXKaIoIIeH cpene;



paboTaTe B TpyINE C BBITOJHEHHEM pa3IWYHBIX COIMAIBHBIX pOJIEH, NIAHUPOBAaTh PabOTy TPYIIIHL,
palMOHATIBHO PACIPENEIIATh OO0S3aHHOCTH M INITAHWPOBATH JESTEIFHOCT B HECTAHAAPTHBIX CHUTYaLUsIX, aJeKBaTHO
OLICHMBATh BKJIAJ] KaXXJIOT0 M3 yYaCTHUKOB IPYIIIbl B PELIEHUE PACCMaTPUBAEMON MPOOIIEMBI.

K xoHmy oOyuenus B 11 kiiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTD Y O0YJAFOITIXCS YMEHHM:

JEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (HU3MKU B (HOPMHPOBAHWU COBPEMEHHOW HAyYHOH KapTHHEI
MHpa, B Pa3BUTHUH COBPEMEHHOH TEXHHKH M TEXHOJIOTHH, B MPAKTHYECKOH JESITEIBHOCTH JIIO/ICH, LIEIOCTHOCTh U
€INHCTBO (PU3MUECKON KapTHHBI MHUpa;

YUUTBIBATh TPAHHUIBI IPUMEHEHHS N3YyUCHHBIX (PU3UUECKUX MOAENEH: TOUCUHBIH 3IMEKTPUIESCKUH 3apsi, Tyd
CBETa, TOYCYHBIII MCTOYHUK CBETa, siAEpHAsl MOJAENb aToMa, HYKJIOHHAas MOJEJb aTOMHOTO SiApa NPH PELICHUH
(usnueckux 3anad;

pacrio3HaBath (U3NIECKHE SBICHUS (IIPOIECCH) U OOBACHATh UX Ha OCHOBE 3aKOHOB 3JICKTPOIMHAMUKU U
KBaHTOBOH (DM3HMKH: 3JIEKTPUYECKasi IPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBHS TOKa,
B3aUMO/ICHICTBUE MarHUTOB, 3JEKTPOMAarHUTHAS MHAYKIHSA, IEHCTBUE MarHUTHOTO IOJIsL HA MPOBOJHUK C TOKOM U
JOBIDKYIIMICA 3apsfd, SJEKTPOMAarHWTHBIE KoOJEeOaHWMS W BOJHBL, TNPSIMOJMHEHHOE pPAaCHpOCTpaHEHHWE CBETa,
OTpaXEHHE, MIPEIOMIICHHE, WHTeppepeHnus, audpaknus © MOMSIpU3alMsS  CBETa, JHUCIEPCHA  CBETa,
(oroanexTprueckuii 3pdekt (potorddekrt), cBeTOBOE AaBIEHHE, BOSHUKHOBEHHE JIMHEWYATOrO CIIEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHAsI M HICKYCCTBEHHAS PaJHOaKTHBHOCTD;

OIMCHIBATh HM3YYCHHBIE CBOICTBA BEMIECTBA (SIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE, SJIEKTPUYECKYIO
MPOBOJUMOCTb Pa3IMYHBIX CPEN) U AJIEKTPOMArHUTHbIE SIBJICHUs (IPOLECCHI), UCTIONB3Ys (DPU3UUSCKUE BEITUUUHBIL:
DNIEKTPUYECKUH 3apsil, CHJIa TOKa, ODJIEKTPUYECKOE HANpsDKEHHE, JJIEKTPUYECKOEe CONPOTHBJICHHE, pPa3HOCTh
MOTEHINAJIOB, JICKTPOJBIKYIIAS CHila, paboTa TOKa, MHAYKIMS MarHUTHOTO IOJst, cuiia Amepa, cuia JlopeHia,
WHJYKTUBHOCTb KaTYIIKH, SHEPrHs 3JEKTPUYECKOI0 W MAarHUTHOTO IoJed, MepHojJ M uacTtota KojiebaHWH B
Kosie0aTeNbHOM KOHTYpE, 3apsij W CHJa TOKa B MPOLECCe TapMOHMYECKHX O3JIEKTPOMAarHUTHBIX KoJeOaHui,
(hoKkycHOE pacCTOSIHHE M ONTHYECKAas CHJIa JIMH3bI, NPH ONMCAHWHM NPaBHIBHO TPAKTOBATh (DU3MUECKHH CMBICIT
HCTIONIb3YEMbIX BEIMYMH, NX 0003HAUCHUS W €AMHHMIIBI, YKa3bIBATh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3NIECKYIO
BCJIMYMHY C IPYT'UMHU BECINYUHAMU,

OIMMCBIBATh M3YYCHHBIC KBAHTOBBLIC SABJICHUSA W MNPOLICCCHI, UCIIOJIb3YA (I)I/ISI/I‘ICCKI/IC BCJIMYMHBL: CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrHs M UMITyJIbc (POTOHA, mepuo] moiypaciazna,
OHCPIHUA CBA3U aTOMHBIX AA€P, TPU ONMCAHUU MIPABUJIBHO TPAKTOBATH q)PBH‘-IeCKPIﬁ CMBICJT UCITOJIB3YEMBIX BCJINYUH,
X 0003HAYCHUS] U €IUHHUIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PM3MYECKYIO BEIWYUHY C JIPYTHMHU
BEJINYMHAMHU, BBIYUCIIATH 3HAUCHNE (PU3NIECKON BEITMIHMHBL;

AQHATM3MPOBATh (PU3WUECKUE IIPOLECCHl W SIBJICHUS, WUCIONB3YS (U3MUYECKHE 3aKOHBI M NPUHIMUIIBL 3aKOH
Owma, 3aKOHBI MOCIIENOBATEILHOTO M HapauIeNIbHOTO COEJIMHEHUsI IPOBOJHHUKOB, 3akoH Jxoyns—Jlenua, 3akoH
3JIEKTPOMAarHUTHONH WMHIYKIMH, 3aKOH IPSIMOJIMHEHHOTO pAacHpOCTpaHEHHs CBETa, 3aKOHBI OTPaKCHHS CBETa,
3aKOHBI IIPEJIOMJICHHSI CBETa, ypaBHeHHe OWHITeldHa 11t GoTodddexTa, 3aKOH COXpaHEHHWS SHEPTUH, 3aKOH
COXpaHEHMs HMMITYJIbCa, 3aKOH COXPAaHEHHWsS DJIEKTPUUECKOrO 3apsijia, 3aKOH COXPAaHEHHS MacCOBOIO 4YHCIIA,
noctynarsl bopa, 3aKoH pagMoaKTUBHOIO pacmnaza, MpU 3TOM pa3jinyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYEeCKOe BEIPAKEHNE 1 YCIIOBHUS (TPaHUIIbl, 00JIaCTH) NPUMEHHUMOCTH;

ONPCACIIATL HANIPABJICHUC BCKTOpAa MHIAYKIIUM MArHuTHOIO IIOJIA MPOBOJHHKA C TOKOM, CHJIbL AMnepa n
cunsbl JlopeHia;

CTPOUTD M ONMCHIBATH H300payKEHUE, CO3aBAEMOE TUNIOCKUM 3€PKalloM, TOHKOH JIMH3011;

BBITIOJHATh 3KCHEPUMEHTHI T10 HCCIICJOBAHUIO (PU3WYECKUX SIBICHHH W MPOLECCOB C HCIOJIB30BAHUEM
OpSMBIX M KOCBEHHBIX HM3MEPEHHWil: TpH 3TOM (QOpMYJIHMpOBaTh MpoliemMy/3afadyy W THIOTe3y Y4eOHOro
9KCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOTO O00OpYyJOBaHHMsS, IPOBOJHUTH OMNBIT M (HOPMYIHUPOBATH
BBIBOJIBI;

OCYHIECTBIIATH NPAMBIC U KOCBCHHBIC U3MEPCHUA (DI/ISI/ILIGCKI/IX BCJIMYWH, IIPHU OTOM BBI6I/IpaTI) ONTHUMAJILHBI I
CIOCO0 U3MEPEHUsI U UCIIO0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEH N3MEPEHUil;

HCCIe/IoBaTh 3aBUCUMOCTH (DPU3MYECKMX BEJIMYMH C MCIOJIBb30BAaHMEM NPSIMBIX HM3MEPEHHH: IIPH 3TOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (DUKCHPOBATh PE3YJBTAThI MOJYUSHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYHH B BHIIE
Ta6.]'II/IH u Fpa(pI/IKOB, J€JIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAIOBAHUA,

coOmonaTh mpaBwia Oe30MaCHOTO TPyJa NPU TPOBEACHHM HCCIEAOBAHMM B paMKax y4eOHOTO
9KCIIEPUMEHTa, Yy4eOHO-HCCIIEI0BATENLCKONH M MPOEKTHON JESTENbHOCTH C HCIIOJIb30BAHHEM H3MEPUTEIbHBIX
YCTPOHUCTB 1 1a6OPaTOPHOTO 000PYIOBaHUS;



pemate pacuéTHbIE 33/a4d C SBHO 3aJlaHHOW (DPM3MYECKOH MOMENBIO, HCIOIb3Ys (U3MYECKHUE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3aJaul BEIOMPATh (PU3NUECKYIO0 MOAEND, BBIACIATh (PU3UIECCKUE BETHIHHBI
1 GopMyIbl, HEOOXOANUMBIE ISl €€ PEIICHHs, TIPOBOJUTH PACUETHI U OLIEHUBATH PEaJIbHOCTD HOIYYSHHOT'O 3HAYCHUS
(u3MYECKOI BEINYNHBI,

penraTth KayeCTBCHHBIC 3a/a4d: BBICTPAWBATh JIOTHUECKH HENPOTHBOPEUMBYIO LEMOYKY PACCyKACHHH C
OTIOpO¥ Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKHE SBICHHUS;

UCIIOJIb30BaTh MU PEIICHWH Y4eOHBIX 3a7ad COBpEMEHHbIE WH(OpPMAIMOHHBIE TEXHOJOTHH JJIS TOHCKA,
CTPYKTYPHPOBAHUS, HHTEPIPETAINHU U NIPEICTaBICHNS yIeOHOI 1 HayIHO-TIOMYIISIPHON MH(BOPMAINH, OIy4YeHHON
U3 Pa3INYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOIY9aeMyl0 HHPOPMAIIHIO;

OOBSCHATH NMPUHIOMIBI ACHCTBUS MAallMH, NPUOOPOB M TEXHUUYECKHX YCTPOWCTB, pa3iMyarh YCIOBHUS HX
0€3011acHOTO UCIIOJIL30BaHMS B IIOBCEAHEBHO KHU3HHU;

NPUBOANTH TIPUMEPHI BKJIaJa POCCHHCKHX M 3apyOeXKHBIX YUYEHBIX-(U3WKOB B pa3BUTHE HAYKH, B
00BSCHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HMKE B MMOBCEIHEBHOW JKM3HM sl oOecneyeHns: 6e30MacHOCTH
npu o0pameHny ¢ MpudopaMH W TEXHUYECKUMHU yCTPOWCTBAMH, U COXPAHEHHMS 370POBBS U COOIIONEHHS HOPM
9KOJIOTMYECKOTO MOBEJCHNUS B OKPYKaIOIIei cpeze;

paboTaTe B TpyIINe C BBIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJEH, IUIAaHUPOBaTh pPabOTy TpYIIIH,
panMoOHAIBHO PACIPENEIIATh OOSM3aHHOCTH M INITAHWPOBATH JIESITENFHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBaTHO
OLICHMBATh BKJIAJ] KaX/I0T0 U3 yYaCTHUKOB IPYTIIHI B PELICHUE PACCMAaTPUBAEMOH MPOOIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuuectBo yacoB
HaumeHoBaHMe pa3aesioB U TeM DyekTpoHHbIe (1U(ppoBHIE)
Ne i/ KoHTpobHbIe IpakTnyeckue
NpPOrpaMMbl Bcero o0pa3oBaTe/IbHbIe pecypchl
padoThI padoThI
Paznea 1. PU3UKA U METO/1bl HAYUYHOTI'O ITIO3HAHUSA
bubaroreka [TOK
1.1 ®u3nKa U METOJIbI HAYYHOTO MIO3HAHUS 2 1 0 https://m.eds00.ru/7f41bf72
Hroro no pazueny 2
Paznea 2. MEXAHUKA
bubnnorexa [JOK
21 Kurevaririca > 0 0 https://m.edso0.ru/7f41bf72
bubamnoreka [TOK
22 Auamiia ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHCHHS B MCXaHHKE 6 1 1 Bubmmorexa HOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo paznmery 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 0 1 Bubmmorexa [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
Bbubnuoreka [IOK
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1 0 https://m.edsoo.ru/TfA1bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 0 0 bubanorexa [JOK
' Ma30BbIE MEPEXOIBI https://m.edso0o.ru/7f41bf72
Hroro no pazueny 24
Paznea 4. JJJIEKTPOAUHAMUKA
Bbubnuoreka [IOK
4.1 10 2 1
UIeKTpoCTatiia https://m.edsoo.ru/7f41bf72
4.2 IocrostHHBIN 3nekTpudeckuit Tok. Toku B 12 1 2 bubanorexa [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

Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazpeny 22

PesepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 5



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

11 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonTpoabHbie Ipakrnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHBIC
padoThI padoTsI
pecypchl
Paznea 1. JIJEKTPOOANHAMUMKA
11 MarsuTHoe noje. DIeKTpOMarHUTHas 11 2 3 Bubnuorexa [JOK
' UHTYKIIAS https://m.edso00.ru/7f41c97c
Hroro mo paznmery 11
Pazgen 2. KOJIEBAHUSA U BOJITHBI
21 MexaHuyecKue U 3J€KTPOMarHUTHBIE 9 0 1 Bubmmorexa [IOK
' KoJeOaHust https://m.edsoo.ru/7f41c97c
bub6 OK
2.2 MexaHI4YeCKUE U TIEKTPOMATHAUTHBIC BOJHEI 5 1 0 htI/tIp::I;/(r)TTeI;Z(I)l().ru 17§4197¢
bubanoreka [JOK
2.3 (0] 10 0 3
A https://m.edso0.ru/7f41c97c
Hroro no pazaeny 24
Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
31 OCHOBBI CIIEIUANTBHON TEOPHUH 4 1 0 Bubnmorexa ITOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
Bbubnaunorexka [JOK
4.1 i
DJIeMEHThI KBAHTOBOW OITHKH 6 0 0 https://m.eds0o.ru/7f41ca7¢
Bbutnuorexa IIOK
4.2 4 1 0
CTpoeie atoma https://m.edso0.ru/7f41c97c
Bbubnaunorexka [JOK
4.3 A 5 0 0
TOMHOE SLIpO https://m.edso0o.ru/7f41c97c
HWroro mo paznmery 15



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

Paznea 5. JIEMEHTbBI ACTPOHOMUHU U ACTPODPU3UKHN

51 DJeMeHTHI aCTPOHOMUH U acTpO(pHU3uKH 7 EH6H_HOTeKa oK
https://m.edsoo.ru/7f41c97¢c

HUroro mo paznmery 7
Paznea 6. OBGOBLIAIOILIEE TIOBTOPEHUE

61 Obobumatowmee nosTopente 4 ﬁ:tfsﬁ?/?r:.e;as(li)c.)rﬁl7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

IIOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo 4yacoB
No Hara DJieKTpoHHbIe U pPOBbHIE
Tema ypoxa KonTposbHble IpakTHYecKne
n/n Bcero U3y4eHust o0pa3oBaTebHbIE pecypchl
padoThI padoThI
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubanorexa [JOK
METO/IbI TIO3HAHHS OKPYKAFOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
P
, : (()mben :[ec(T)(v) (1):3HK:VBK20pMHpOBaH:H . BuGmuorexa LIOK
BPEMCHHOHN HAYYHOU THHBI MU B
P Y P P4, https://m.edsoo.ru/ff0c33e6
MIPAaKTUYECKOH NesITeIbHOCTH I0Iei
3 CraproBas KOHTpPOJbHAS padoTa. 1 1
M .O
. ee);aHI/I‘Iee(;(KOOCOI[BI/I)fKeeHI/IC l_il"eHOeCI/I;"GJ:)HOeCTI) . BuGIHOTeKA I_[OK
MCXaHNY! T BH HH. M HHU
a PEMELT ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTh, YCKOPCHHE
5 PaBHOMEpHOE OJIMHEHHOE KEHHE 1 bubamorexa LIOK
BHOMCPH IIPSAMOJINHCHH! BU HH
P P 8 https://m.edsoo.ru/ff0c3620
6 PaBHOyCKOpEHHOE OJINHENHOE JKEHUE 1 bubamorexa LIOK
BH HH IIPSAMOJINHCHH! BH! HHU
YEKOp PO A https://m.edsoo.ru/ff0c372e
7 CBoOonHoe majieHue. Y CKopeHue cBOOOTHOTO 1 bubaunoreka [JOK
HajeHus https://m.edsoo.ru/ff0c39cc
8 KpuBonuneiinoe npuwxenue. /[Buxenue 1 bubaroreka [TOK
MaTepUabHOM TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
. EPI;IHHI/I:H OTHOGCIC/IT:HZHOCZHCFZ;H:H;;; ) . BuGmiorexa LIOK
H HaJIbHBI HNCTEMBbI OTCUECTA. BbIU
Pt P https://m.edsoo.ru/ff0c3bed
3akoH HeloToHa
" lc\/Iacc};l Toen:; S:nj. EpI;IOHI;I/Il; Cynepro3uluu . Butmorexa LOK
HJI. DT )5 KOH BIOTOH: JIs1
p . A https://m.edsoo.ru/ff0c3be8
MaTE€prUAIbHON TOYKH
11 Tperuii 3akoH Her0TOHA 7151 MaTepUAIBHBIX 1 bubnnorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
12 3akoH BceMHUPHOTO TATOTEeHUs. CHla TSKECTH. 1 bubamoreka [JOK

HepBaﬂ KOCMHUYECKasA CKOPOCTb

https://m.edsoo.ru/ff0c3d00



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

Bbubnnorexa [JOK

13 Cuna ympyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ffoc3e18
" Cuna tpenus. Koadpdunuent tpenus. Cuna BuGmiorexa LIOK
COIPOTHUBJICHHS TIPH ABMKCHUH TETa B https://m.eds0o.ru/ff0c3f76
JKUJKOCTH WITH Ta3e
[MocTynarensHoe 1 BpamaTeIbHOE JBIKCHUE
15 a0COoIIFOTHO TBEPIOro Teaa. MOMEHT CHIIBL bubnuorexa [TOK
[Tne4o cumbl. Y CIOBHS paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HMnynibec MaTepruanbHON TOYKH, CUCTEMBL
16 MaTepHaTIbHBIX ToYeK. VIMIyIbC CHIIBL. 3aKOH bubnunorexa [JOK
COXpaHEHHs UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
PaboTta u momHOCTS cribl. KnHeTnueckas
17 SHeprus MatepuaibHoi Toukn. Teopema 06 bubamorexa LIOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHHN KMHETHYEeCKOW SHEPTHU
[Norennmansuas sHeprus. [loTeHnuanpHas
18 SHEprus ynpyro aehopMUPOBAHHON Bubmorexa [IOK
npyKuHbL. [loTeHIMAbHAS SHEPTHS TeNa https://m.edsoo.ru/ff0c461a
BOJIM3H OBEPXHOCTH 3eMIIN
[NoreHunanbHpIe ¥ HEMOTEHIIMAIBHBIE CHIIBI.
CBs13b pabOTHI HETIOTECHIIUATIBHBIX CHII C
19 I/I3MCH€I:)HI/I€M MexaHI/mez{Koﬁ SHEPTUH CHCTEMBI bubamoreia LIOK
N https://m.edsoo.ru/ff0c478c
Tell. 3aKOH COXpaHEHHsI MEXaHUYECKOH
SHEPTUH
JlaGoparopnas pabota «MccnemoBaHue CBSI3U
20 paboThI CUIIbI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUHM TeJa Ha NPUMEpEe PaCTIKEHUS
PE3MHOBOTO KTyTa)
21 KonTtponsHas pabora no reme «Knnemarunka. Bu6mmorexa [IOK
JluHamuka. 3aKOHBI COXPAHCHHUSI B MEXAHUKEY https://m.edsoo.ru/ff0c4b74
OcHoBHBIE HOj'IO)KeHI/IH MOJIEKYJISIPHO- BuGmorexa LIOK
22 KMHETHYeCcKoi Teopuu. bpoyHoBckoe

nswkenue. Juddysus

https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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Xapakrep JBUKEHUS U B3aUMOIEHCTBUS

23 YacTHIl BenecTBa. Mo/ielin CTpOCHUs T'a30B,
JKUJIKOCTEH M TBEPABIX TEIl
24 Macca monekyin. KonnuecTBo BelecTsa.
IlocTosHHas ABoragpo
25 TennoBoe paBHOBecue. Temneparypa u eé
n3Mmepenue. lllkana temneparyp Llenbcus
26 Wneansueiii raz B MKT. OcHOoBHOE ypaBHEHUE Bubmmorexa [IOK
MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIepaTypa Kak Mepa cpeqHen
97 N Patyp paop bubnunorexa [JOK
KUHETHYECKOI SHEPTUH ABHKEHHS MOJIECKYJI.
prmA N Y https://m.edsoo.ru/ff0c511e
VYpaBuenue Menaeneesa-Knaneiipona
28 3axon [lanbrona. ['a30BbIe 3aKOHBI
JlabopaTopHas padota «VccnenoBanue
29 3aBUCHMOCTH MEXKAY NTapaMeTPaMH COCTOSHUS
Pa3peKESHHOT0 Ta3a)
M3onpouecchl B neaibHOM ra3e u ux bubaunoreka [JOK
30
rpaduyeckoe peICTaBIeHHEe https://m.edsoo.ru/ff0c570e
BryTpenHss1 oHEprus TepMOAMHAMUYECKON
31 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubaunoreka [JOK
KonuuecTBo TermioTsl U pabota. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPTHUs OJJHOATOMHOT'O HJealbHOI0 Ta3a
32 B bubaroreka [TOK
Wb TEIUTOTIepeIaun
A pen https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIUIOEMKOCTh BEILIECTBA.
33 K Bubmmorexa [IOK
OJIMYECTBO TEIUIOTHI P TEILIONepeiaye.
. P pes https://m.edsoo.ru/ff0c5¢36
AnmabaTHBII TIpoIiecc
34 IlepBblii 3aKOH TEPMOJUHAMUKY U €TI0 Bubmmorexa [IOK
TpHMEHEHHE K H30TPOIIeccam https://m.edsoo.ru/ffOc5efc
35 HeobparumocTs nporeccoB B IPUPOJE. bubnnorexa [JOK
Bropoii 3aKkoH TepMOANHAMUKI https://m.edsoo.ru/ff0c6230
36 TTpuanun neficteus u KI1J1 TerioBoit Bbubnnorexa [IOK

MalllHBI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
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37

ukn Kapno u ero KITJ{

38 OKkosornyeckue mpooIeMbl TEINIOIHEPIETUKI
39 O6o06maromuii ypokx «MosexymsipHast HHU3nKa. Bubmmorexa IIOK
OCHOBBI TEpMOTHHAMHUKIN https://m.edsoo.ru/ff0c6938
KonrponsHas pabora mo teme
40 «MOerKyn;Iszﬂ ¢u3nka. OCHOBBI bubamorexa LIOK
https://m.edso0.ru/ff0c6a50
TEPMOIMHAMUKI
a1 [TapooOpazoBanue 1 KOHJCHCALIUSI. bubnunorexa [JOK
Hcnapenue u KUIeHne https://m.edsoo.ru/ff0c63b6
42 AOCOITIOTHAS U OTHOCHTEIbHAS BIAXKHOCTD bubanoreka [JOK
BO31yXxa. HachlmeHHbIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnueckue u
43 amMopdHbIe Tena. AHU30TPOTINS CBOUCTB Bubmmorexa [IOK
KpHCTaoB. JKuKue KPUCTAILIBL. https://m.edsoo.ru/ffOc65f0
CoBpeMeHHBIE MaTepHAaIIbI
m [InaBneHue U KpucTaUIN3aMs. Y AebHAsA Bubnuorexa [IOK
tertora ruiasnenus. CyGnumarius https://m.edsoo.ru/ff0c6708
bubaroreka [TOK
45 YpaBHeHUe TemIoBoro 6ananca https://m.eds0o.ru/ff0c6820
6 DnexTpu3anus Tesl. DINEeKTPUUECKUH 3apsil. Bubmorexa [IOK
JlBa BUIa 2IEKTPUYECKHUX 3aPSI/I0B https://m.edsoo.ru/ffOc6bcc
IIpoBogHUKY, TUINEKTPUKU U
47 n(?nyHSOBoz[HIfKH. BaEEH COXpaHEHUS bubamorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsaa
48 BsaumopelictBue 3apsioB. 3akoH Kynona. bubnnorexa [JOK
ToueuHsIi 3MeKTPUUECKHH 3apsia https://m.edsoo.ru/ffOc6ces
Hanpsok€HHOCTD 3JIEKTPHYECKOTO MOJIS.
49 Hpniunn cynepnomuTIfn INEKTPUIECKUX bubamorexa LIOK
N . https://m.edsoo.ru/ff0c6df2
nosei. JInHuM HanpsHKEHHOCTH
50 Pabora crit 3IeKTpOCTaTHIeCKOTO OIS Bubmmorexa IIOK
IMotentman. Pa3HocTh MOTEHINATIOB https://m.edsoo.ru/ff0c6f00
51 IIpoBonHUKY U AUAIEKTPUKH B bubnunorexa [JOK

QJICKTPOCTATUYCCKOM II0JIC. I[I/IZ)HGKTPI/I‘{CCKaH

https://m.edsoo0.ru/ff0c7018
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IIPOHUIIAEMOCTH

52

53

Onexrpoémkocts. Kornercarop

ONeKTPOEMKOCTB INIOCKOT0 KOHICHCATOPA.
DHeprus 3apsXKEHHOT0 KOHJIeHCaTopa

bubaunorexa [JOK
https://m.edsoo.ru/ff0c7126
bubaunorexa [JOK
https://m.edsoo.ru/ff0c72c0

54

55

56

JlabopatopHnas pabota "V3mepeHue
3IEKTPOEMKOCTH KOHACHCaTOpa"

[IpuHUMD neficTBUS U MPUMEHEHUE
KOH/JIEHCAaTOPOB, KOMUPOBAJILHOIO aIlapara,
CTpYHHOTO MPUHTEPA. DIEKTPOCTATUIECKAS
3ammTa. 3a3eMIICHUE AIEKTPOIIPUOOPOB

OneKTpuuecKuil TOK, YCIOBUS €ro
cymectBoBanus. [Toctosunbrit Tok. Crna
Toka. Hanpsixenue. ConpoTuieHne. 3aKoH
OmMa a5 yyacTka IenH

57

[NocnenoBarensHOE, MApaLIeTbHOE,
CMEIIIaHHOE COCTMHEHNE TIPOBOIHIKOB.
JlabopatopHas padota «3y4ueHue
CMEIIaHHOTO COEAUHEHUS PE3UCTOPOBY

bubnnorexa [IOK
https://m.edsoo.ru/ff0c74f0

58

59

60

61

PaboTa 1 MOITHOCTP AIIEKTPHYECKOTO TOKA.
3akon [Ixoyins-Jlenua

3axon OMa a7t TOJTHON (3aMKHYTOH)

aNIeKTpHUecKoi nenu. KopoTkoe 3aMbIKaHUeE.

Jlabopatopnas padora «M3mepenne D/1C
MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

DJNeKTpOHHAs TPOBOANMOCTE TBEPBIX
METaJUIOB. 3aBHCUMOCThH COIPOTHUBIICHHUS
METaJUIOB OT TEMIIEPaTyPHI.
CBepXIpoBOJUMOCTb

OnexTpudeckuii Tk B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

bubarorexa [TOK
https://m.edso0.ru/ff0c7838

bubarorexa [TOK
https://m.edsoo.ru/ffOc7ae0

62

HOJ'IprOBOﬂHI/IKI/I, HUX COOCTBEHHAS U
MnpuMecCHas MpoOBOANMOCTb. CBolicTBa p—n-

Bbubaunorexa [TOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexoza. [TomynpoBoaHUKOBEIE TPHOOPHI

aﬂeKTpI/I‘IeCKI/Iﬁ TOK B paCTBOpax M pacijiaBax

Bbubnnorexa [JOK

63 ) 1
SJIEKTPOIHUTOB. DICKTPOIUTHICCKAS https://m.edsoo.ru/ffoc82ba
JICCOIHAITNS. DIEKTPOIIN3
DNeKTpUUECKHiA T?K B rasax. ) BuGmorexa LIOK
64 CaMOCTOSITEIbHBIA U HECAMOCTOSATEIILHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsaa. Monnus. [1nazma
o | oo |
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 06€30MacHOCTH
bubaroreka [JOK
66 0606 i €] 1
ORIATOIIEE YPOR «SJCKIPO/RAMIA> https://m.edsoo.ru/ff0c88be
KoHnTponbnas pabora 1o teme
67 «Qnexrpocratuka. [TocTosHHBIN 1 bubnunorexa [JOK
JNEKTPUYUECKH TOK. TOKH B pasiHyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
68 PesepBHbIii ypok. KoHnTponbHas paboTa 1o 1 Bubnuorexa IIOK
Teme "DeKTpouHaMHUKa" https://m.edsoo.ru/ff0c8c56
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
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11 KJIACC

KoanuecTBo yacoB

No Hdara DJieKTpoHHBIe U (pPOBLHIE
n/n Tema ypoka Bcero Konrpoabrre TpakTuueckue H3yYeHHHA o0pa3oBaTebHbIE pecypchl
padoThI padoThI
[TocTosTHHBIE MAarHUTHI U UX B3aUMOJICHCTBHE.
1 MarunutHoe noine. Bexrop MarHI/ITH:ﬁ 1 bubmorexa LIOK
. https://m.edso0.ru/ff0c9778
MHIYKUWH. JIMHUKM MarHUTHOW MHIYKIMH
MarsuTHOE 1oJIe TPOBOJHHUKA C TOKOM. OIIBIT
2 Opcrena. BsanMou:ﬁCTBHe TIPOBOJHUKOB C 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTopHnas pabota «/3ydueHne 1 1 Bubmmorexa [IOK
MarHUTHOTO MOJISI KATYIIKKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOIO IOJISL HA IIPOBOJIHUK C
4 TokoM. Cuna Amnepa. JIabopatopHas pabora 1 1 bubnuoreka [IOK
«HccrmemoBanue AeHCTBHS TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHura Ha paMKy ¢ TOKOM)
5 BxojHast KOHTpOJIbHAST paboTa. 1 1
eificTBHE MarHUTHOTO TOJIS Ha ABHKYILYIOCS
6 ipmerHy}o gactuny. Cuna J'IopeHu:. ’ 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pabora cuner Jloperna
DiekTpoMarHuTHas MHAYKIMs. [ToTok
7 BEKTOpa MarHUTHOW HHIyKIMH. DJ(C 1
WHIYKIUH. 3aKOH 3JeKTPOMAarHUTHOU
nHykunn Oapanes
8 JlaGoparopnas pabota «MccnenoBanue 1 1 bubnmoreka [JOK
SIBIICHUS DIICKTPOMATHUTHOM MHTYKITHID) https://m.edsoo.ru/ff0cal50
WHnykTHBHOCTE. SIBIICHNE CAMOMHIYKIHH.
9 OJ1C caMOMHAYKLIMU. DHEPTUSI MAaTHUTHOTO 1 Bubmmorexa [IOK
TIOJIS KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
moje
TexHu4eckue ycTpoWCTBa M NX IPUMEHEHHE:
10 [IOCTOSIHHBIE MAarHUTHI, DJIEKTPOMArHUTHI, 1
JICKTPOJBUIATEIIb, YCKOPUTEIN



https://m.edsoo.ru/ff0c9778
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QJIEMEHTAPHBIX YaCTHUL], MHAYKITNOHHAA II€Yb

1 O6o6maromuii ypok «MarHuTHOE IoJIe. Bubmuoreka [IOK
DIIeKTPOMAarHUTHAS HHTYKITHSD) https://m.edsoo.ru/ffOcab82

12 KonrponbHas pabora 1o Teme «MarHutHoe Bubnmoreka [IOK
nose. DIeKTPOMarHUTHAsT HHIYKIHSD https://m.edsoo.ru/ffOcad58
CB00OOJHBIE MEXaHNUECKHUE KOIEOaHMs.

13 lapmonuueckue koiebaHus. Y paBHEHHE Bbubmmorexa [IOK
rapMOHHUYECKUX Kosebanuii. [IpeBpaiienue https://m.edsoo.ru/ffOcaf06
SHEPTUH
JlabopaTopHnas pabota «McciaenoBanue

14 3aBUCHMOCTH IIEPHO/Ia MAJIBIX KOJIeOaHUH
rpy3a Ha HUTH OT JUITMHBI HUTH ¥ MacChl
rpy3a»
KoneGatenbHbliit koHTYp. CBOOOHEIE
9JIEKTPOMarHUTHbBIE KOJICOAHHs B HIEaTbHOM

15 KOJIeTg:ITeHI)HOM KOHTYpE. AHAJIOTHUSI MEXIY brbmorexa LIOK

https://m.edsoo.ru/ff0ch820

MEXaHWYECKUMH U DJICKTPOMAarHUTHBIMH
KOJICOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHHS

16 3HeI;rZH B HUJICAJILHOM KOHCGaTIe)JII)HOM brbmorexa LIOK

https://m.edsoo.ru/ff0ch9c4

KOHTYpe
[IpencraBnenne o 3aTyxaroMuX KoJeOaHUSX.

17 BrIHyXIeHHbIE MEXaHUYECKHEe KOJIeOaHMs. bubmmorexa IIOK
Pesonanc. BeIHYXICHHbIE 37IEKTPOMArHUTHBIC https://m.edsoo.ru/ffOcbb86
KoeOaHus
Ilepemennslif Tok. CHHYCOMIANBbHBINA

18 nepeMeHHbI Tok. MOIIHOCTh NEPEMEHHOTO Bubnmoreka LIOK
TOKa. AMIUTUTYIHOE U ACHCTBYIOIICE https://m.edsoo.ru/ffOcbd34
3HAYEHHE CUJIbI TOKA M HATIPSKESHUSI

19 Tpanchopmarop. IlpousBoacTso, nepeaada u
MoTpeOIeHUE IEKTPHUUECKOI SHEPTHn
YCTpoicTBO M MPaKTHIECKOE IPIMEHEHHUE BuGmorexa LLOK

20 3JIEKTPUYECKOTO 3BOHKA, TeHEpaTopa

TIEPEMEHHOTO TOKa, JTJMHUH dJIeKTporepenad

https://m.edsoo.ru/ff0cc324
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DKOJIOTHYECKUE PUCKH IIPU IIPOU3BOJCTBE

21 aseKTposHepruu. KynbTypa ucnoiap3oBanus
JJIEKTPOIHEPTHH B IIOBCEAHEBHOM KH3HU
MexaHn4YecKHe BOJITHBI, YCIOBHS
29 pacupoctpanerus. [lepuon. CKopocTb Bbubmmorexa [IOK
pacTpoCTpaHEHHs U [UTHHA BOJTHBL https://m.edsoo.ru/ffOcca54
INonepeunsle 1 MPOLOIBHBIE BOJTHBI
93 3Byk. CKOpOCTH 3ByKa. 'pOMKOCTH 3BYKa. Bubnuorexa IIOK
Beicora Tona. Tem0Op 3ByKka https://m.edsoo.ru/ffOcccOc
24 DNeKTPOMAarHUTHBIE BOJHBI, UX CBONCTBA U Bubnuorexa IIOK
ckopoctb. [IIkana 3MeKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
25 [TpuHOMTIBI paguoCBsI3H U TEICBHICHNUS.
PazButne cpencts cBsa3u. Paguonokarys
bubanoreka [JOK
26 K 6 Koneb
OHTpoJbHAs paboTta «KomebaHus 1 BOIHBD) https://m.eds0o.ru/f0ccef8
n o
) ' p;{é\/[(:)nm;evnzloz [;a?é)o:TpaIieHzleOCBeTz B BuGmuorexa LIOK
H HOHU . YCUYHbIM HCTOYHHN
AHOPOA ped https://m.edso0.ru/ff0cd350
cBeta. Jlyu cBeta
O .3 .
28 Hocrpocrmne mofpuemii n miockon brmorexa LIOK
p p https://m.edsoo.ru/ff0cd4e0
3epKaie
2 OHpe;;:/me:I/; c:eeTa. Hoimo(e) BH}(f)TpeoHI;I)ee Bunorexa LIOK
HHC. JIbHBIN JI TIOJTHOT
P bed o https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHUS
JlaGoparopnast padota «/3mepenue bubnmoreka [JOK
30
MOKa3aTess IPEIOMIICHHS CTEKITa https://m.edsoo.ru/ff0cd67a
31 JIunzel. [TocTpoenne n3o0paxeHUH B JTMH3E. Bubnmoreka LIOK
dopmyna TOHKOH JIMH3BI. Y BEJIIMUEHHE JIMH3BI https://m.edsoo.ru/ffOcddle
32 JlaGoparopnas pabota «MccnenoBanue
CBOMCTB M300paXCHUH B TMH3aX)
Hucnepcus cBera. CII0XKHBIH cOocTaB 6eoro
33 cBera. L[ser. JlaboparopHas padbora

«Habnronenne quctiepcuu CBeTay



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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Wntepdepentms ceeta. Anppaxmnus cBeTa. Bbubmmorexa [IOK
34 ..
JudpakimoHHas pemérka https://m.edsoo.ru/ffOced2?2
35 [omepeunocTs cBeTOBEIX BOH. [Tomstpu3arist Bbubmmorexa [IOK
cBETa https://m.edsoo.ru/ffOcf02e
36 OnTryeckue mpuOOpPHI U yCTPOHCTBA U
YCIIOBHS UX 0€30MACHOTO MPUMCHEHHUS
- I'panune H%I/IMeHI/IMOCTI/I Knaccymechoﬁ Butmorexa LOK
MexaHHKH. [locTyaaTel clienHalbHONR TEOPHH
Y H P https://m.edsoo.ru/ffOcf862
OTHOCHTEJIBHOCTH
38 OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTH. Bubnuorexa IIOK
3amMe/iieHIe BpEMEHH U COKpAIIICHHE UTHHBI https://m.edsoo.ru/ffOcfa42
0 S:Cepma HCHM:ym;(; feH:;H:HCT:IfOﬁ BiGmiorexa LIOK
yacTulbl. CBSI3b MacChl C DHEPTHEH U
B P https://m.edsoo.ru/ffOcfc68
AMIYJIbCOM. DHEPTHS MOKOS
Kontponpras padota «Ontruka. OCHOBBI Bubmmorexa [IOK
40 .
CHELUATbHOM TEOPHUH OTHOCUTEIILHOCTHY https://m.edsoo.ru/ffOcf6f0
®otonsl. Popmyna [Inanka. DHeprus u bubmmorexa IIOK
41
umIyibe GoToHa https://m.edsoo.ru/ffOcfel6
42 OTtkpbITHE U HccleoBanuie (oTodddekra. Bubnmorexa ITOK
Onebitet A. T'. CroneroBa https://m.edsoo.ru/ffOcffc4
3 .y
15| o s orebarns, epacnas BuGorexa LIOK
A - EP https://m.edsoo.ru/ff0d015e
rparuna» Gotodddexra
m Hasnenne ceera. Ompitel 1. H. JIeGenera. bubnmoreka [JOK
XUMHYECKOE IEICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOWCTBA U IPAKTUIECKOE
45 pUMeHeHne: (POTOIIEMEHT, (OTOAATUHUK,
coJTHEeYHas1 OaTapesi, CBETOINO
6 Pemenue 3amau mo reme «JI€MEHTHI bubnnoreka IJOK
KBAaHTOBOI OITHKU) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OneiTel Pesepdopaa BuGmorexa LLOK
47 10 paccesHuIo a-yacTuil. [ImanerapHas

MOACIb aTOMa

https://m.edsoo.ru/ff0d091a
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48

IToctynarts! bopa

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0Oafa

49

50

51

W3znyuenne u nornomenne GOTOHOB IpH
MIepexoJie aTOMa C OHOTO YPOBHS SHEPTUH Ha
Ipyroi. Bunsl ciekTpos

BonHoBsle cBolicTBa yacTH. BonHsl ne
Bpoiins. KopnyckynsapHO-BOIHOBOH Ayalu3M.
CrHoHTaHHOE U BBIHYKICHHOE U3IIy4eHHUE
OTKpBITHE paAnoaKTHBHOCTH. OTIBITHI

Pesepdopaa no onpeneneHuio coctaBa
PaaAUOAKTUBHOTO U3JITYUYCHUA

Bbubnaunoreka [JOK
https://m.edsoo.ru/ff0d0Oafa

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

56

CaoiicTBa anbda-, 6era-, raMMa-n3ITydIeHHS.
BnusiHre painoakTHBHOCTH Ha XHUBBIC
OpPTraHU3MEI

OTKpbITHE IPOTOHA U HEUTpOHA. 30TOMEI.
Anbda-pacnan. DIEKTPOHHBIA U
MMO3UTPOHHBIHN OeTa-pacmana. ['amma-
H3IydeHue

DHeprus CBsI3U HYKJIOHOB B siqipe. SInepHbie
peakuuu. SnepHsriii peaktop. [Ipobnemsr,
MEePCIEKTUBBI, 3KOJIOTMUECKUE aCIIEKThI
SIIEPHOM SHEPTETUKHU

DneMeHTapHble YacTUIlbl. OTKPBITHE
O3UTpoHa. MeTo bl HAOMIOICHUS U
peTHCTpaIiy dJIEMEHTAPHBIX YaCTHIL.
Kpyraslii cton «PyH1aMeHTanbHbIE
B3auMoieiicTBus. EquHCTBO (hnsmueckoit
KapTUHBI MUPa

Bun 3Bé3aHoro Heba. Co3Be3nus, sspKre
3BE3/IbI, TUIAHETHI, UX BUJIUMOE JIBUKCHHUE.
ConHevHas cucreMa

butnuoreka IJOK
https://m.edsoo0.ru/ff0d1162

butnuoreka IJOK
https://m.edsoo.ru/ff0d1356

Bbutnuoreka IJOK
https://m.edsoo.ru/ff0d0e38

57

Comnnue. ConHeyHast akTUBHOCTh. MICTOUHHK
sHepruu CosiHIA U 3BE3]

58

3BE3/1b1, UX OCHOBHEIC XapaKTEPUCTHKH.
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3BE3 bl TVIaBHOM MOCIEN0BATEIHFHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHBIE
MIPEICTaBICHUS O IPOUCXOXKICHUU U
sporoniny COJIHIIA M 3BE3]T

59

Maieunslii [1yts — Hama ["anaxTuka.
IMonoxxenne u nemxenune CoHIA B
lanakruke. ['anaktuku. Y€pHbie ABIPHI B
SIIpax rajJakTHK

60

61

Bcenennas. Paz0eranme ramaktuk. Teopus
Bonsoro B3peBa. PennkroBoe u3mydeHue.
MertaranakTuka

Hepernienubie po01eMbl aCTPOHOMHUH

62

63

64

65

KontponsHas padora «31eMEHTHI
aCTPOHOMHH H aCTPOPHU3UKI

Oo6o6maromuii ypok. Ponb ¢husuku u
aCTPOHOMHHU B 3KOHOMMUECKOM,
TEXHOJIOTHYSCKOM, COIUAIEHON M 3THICCKOM
cthepax nesTeIbHOCTH YeI0BeKa

Oo6o6maromuii ypok. Posb u Mmecto pusuku u

a4CTPOHOMHUHU B COBPEMEHHOM Hay4yHOI
KapTUHE MHpa

O6o6maromuii ypok. Ponp ¢husndeckoit
Teopuu B (POPMHUPOBAHUH MPEICTABICHUI O
¢u3nIecKoil KapTHHE MHpa

66

O6o6maromuit ypok. Mecto pusnueckoi
KapTHUHBI MUpa B OOILEM PSIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHHI O
pUPO/IE

67

PesepBHblil ypok. MarautHoe noe.
OnexTpoMarHuTHast UHAyKIus. OnTHKa.
OCHOBBI crienMaabHON TeOpHH
OTHOCUTEIILHOCTH.

68

Pesepnsrit ypok. KBanToBas ¢pusnka.
DNeMEeHTHI aCTPOHOMHUH U aCTPOPUIUKH

Bbubnmoreka IIOK
https://m.edsoo.ru/ff0d1784
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OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME

68







YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

» ®m3uka, 10 xracc/ Maxwmes [".41., Byxosues b.b., Corckuit H.H. mon penaknueit [lapdentreBoit H.A.,
AxunonepHoe obmiectBo «M3marenscTBo «IIpocBemenue»
» ®u3uka, 11 xmace/ Msixumes I'.J1., Byxosnes b.b., YUapyrua B.M. nox pexakuueii [lapdentseBoit H.A.,

AKIII/IOHepﬂoe 06HIeCTBO «M31aTenpCcTBO ((HpOCBeHIeHI/Ie»

METOJUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
I'.4. Maxumes, b. b. Byxosues, H.H. Corckuit ®u3uka 10 k1. dusuka 10 kimace. ba3oBslit u yriryOIeHHBIH

ypoBeHb. YueOHUK. MockBa. [Ipocsemenwue, 2020

I'.51. Msikumes, b.b. byxosues, B.M. Uapyrun ®usuka 11 kinacc. ba3oBblii 1 yriryOlieHHBIH YpOBEHb. YUeOHUK.

Mockaa. IIpocemenue. 2020

A.IL. PevreBmy. COopHHEK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 .

Co6opruk 3agad o pmsuke 11t 9 — 11 kmaccos. Cocrasurens [ H. Cremanosa. M.: «IIpocsemenue», 1996 r.

10.A. Caypos. ®uzuka. [Toypounsie paspabotku. 10 kiacc. [Tocobue mist 001eo0pa3zoBaTebHBIX OPTaHU3AITHIA.

Mockaa. IIpocBemenue. 2015

10.A. Caypos. ®usuka. [Toypounsie pa3padotku. 11 kimacc. [Tocodue mis o0meoOpa3oBaTeNFHBIX OpraHU3aIlil.

BazoBerit u yrioyonenHsiit ypoBeHb. Mocksa. [Ipocsemenue. 2017 r.

COOpHUK TECTOBBIX 3aJaHUH JJI1 TEMAaTHYECKOI'0 M UTOTOBOTO KOHTpois. Pusuka 10 kimace. M.: «HTemIeKT-

Ientp», 2004 1.

C.M. AnnpromeuknH, A.C. CinyxaeBckuil. @uznka. « KOHCTPYKTOpP» CaMOCTOATENLHBIX M KOHTPOJIBHBIX padoT. 10

— 11 xiaccel.

ITocobwne must yanteneit. M.: [Ipocsemenwne, 2010



OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
XKusast pmsuka: obydaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

Vpoku ¢pusuku ¢ ucrnonp3oBanneM Uureprera. http://www.phizinter.chat.ru/

®usuka.ru. http://www.fizika.ru/

dusuka: koytekus onbitoB. http://experiment.edu.ru/

dusnKa: SIEKTPOHHAs KOJUTEKIHs onbsiToB. http://www.school.edu.ru/projects/physicexp
Kararnor ccpiiok Ha pecypcebl o ¢usuke http://www.ivanovo.ac.ru/phys

Becmarhbie o6yuaromume mporpammel o ¢usuke http://www.history.ru/freeph.htm
JlaGoparopHsie paboTs o ¢pusnke. BupryansHeie maboparoprsie paboTsl. http://phdep.ifmo.ru
Annmarnus Gpuznveckux npoueccos oobsicaeHusmu. http://physics.nad.ru

dusmyeckas >HIMKIONeAUs http://www.elmagn.chalmers.se/%7eigor
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