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MNOACHUTEJIBHASA 3AIINCKA

[TIporpamMa 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKEHMM M TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3zoBaTenbHOil porpaMMmel, ipenctaBieHHbx B @I'OC COOQO, a takxke ¢ yuéToM deaepaibHOn
paboyeil mporpaMMbl BOCIIUTAHUS M KOHLIETILIMY NIPENoAaBaHusl yueOHoro npeamera «Pu3nka B
oOpa3oBaTeNnbHBIX opraHuzanusx Poccuiickoit ~ @enepanuy, peaau3ylolUX OCHOBHBIE
00pa3oBaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl MO (U3MKE HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4yHOW KapTuHbl Mupa oOyuarouuxcs 10—11 kimaccoB npu oOyueHuun ux pusmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeTeNIbHOCTHOIO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsA3eM (U3MKM C €CTEeCTBEHHO-HayYHbIMHU YyueOHBIMU IpenMeramMu. B Hell ompenpenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro o0Iero odpa3oBaHMs, IUIAHUpYEMbIe
pe3yNbTaThl OCBOCHUS Kypca (PU3HKHU: INYHOCTHBIE, METAIIPEIMETHBIE, IPeIMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o (u3mKe BKIIOYAET:

® [UIAHUpYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeMETHBIE PE3yNIbTaThl IO To1aM O0yUYEeHHUS;

e conepkanue yueOHoro npeamera «dusukay 1o rogam oOydeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAUYeCTBE yueOHOro
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHUI 00 OKpYyXarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3HNUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUH, H3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHne (pU3nYecKrX 3HaHUH OMpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOTUI
B cepe HSHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJYyYEHHUS HOBBIX MaTepHaliOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUpa oOydaromuxcsi, B (popMHUpOBaHHE YMEHUN MNPUMEHSTh
HaYYHbII METO/] TO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢u3MKH 1 YPOBHS CpeHEro o0Iero oopa3oBaHus MOJIOKEH Psifl UIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUM C Hell MaTepuall Kypca (pu3nKu 0O0beIMHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisercss (GOpPMHpPOBAHHME MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. BEE peanuszanus mpeanoyiaraeT UCIOIb30BaHHE T'YMAHUTAPHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMH ITPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HakOMCTBO C IIMPOKHM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI 3JIEMEHTOB COZACpKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C pPa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX IeHUs MPoOIeM PallMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
¢usmveckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPaHHUIAX MPUMEHUMOCTH TEOPHii, JJIs OMHUCAaHUs €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeATEIBbHOCTHBINA MOAX0 B Kypce (U3MKH peau3yeTcs MPekIe BCero 3a CuéT
OpraHM3aly YKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuarouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
1abopaTOpHBIX pabOT, KOTOpPhIE B MporpamMme Mo (pu3anke oOBEAUHEHBI B OOLIMN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJS M OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 00pa30oBaTENIbHOTO
mpolecca UCXo/s U3 0COOCHHOCTEH TIaHUPOBAHUS U OCHaIeHUs kabunera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIIEIOBaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NIPEIO’KEHHBIX THITOTE3.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3a1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]1a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M € SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJISIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO paszzena Kypca,
TaK W WHTETPUPYS 3HAHUS M3 PA3HBIX pasfenioB. J[s KauecTBEHHBIX 3a/lad TMPHOPHUTETOM
ABIISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTH Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepHalbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypoBEHb Kypca (PU3MKU HA YPOBHE CPEHETO 00IIIero
00pa30BaHMs JIOJDKEH W3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kaOunere (uzuku
JOJKHO OBITH HeoOxoauMmoe J1abopaTopHOE OOOpyAOBaHWE JUJIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHUUeCKuX MPaKTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpanmioHHOE 000py/I0BaHWE (POPMUPYETCSI B COOTBETCTBUU C MPHUHITAIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHEeUMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B IIpOrpamMme Io
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH ISl MCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaboparopHoe 00oOpyAOBaHUE ISl YUEHHYECKHX MPAaKTHYECKUX padoT dopMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAaeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOpPaTOpHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AaHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YeHUs GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:



e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO
IPUPObI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUS | (OPMHPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHe yMEHUI 0OBACHATH SBICHHS C UCIIOJIb30BaHUEM (DU3MYECKUX 3HAHHUNA U
HAy4YHBIX JI0Ka3aTEJIbCTB;

e (opMupoBaHHUE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOT .

JlocTikeHnne STUX Lenell o0ecreyrBaeTcsl PelIeHHeM CIEAYIOMMX 3agad B Ipolecce

U3ydeHus Kypca GU3UKU Ha ypOBHE CpeHEro o0uiero oopa3oBaHus:

e [puOOpeTeHHE CHCTEMBl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bu3UKyY U IeMEHTHI aCTPOPU3UKH;

e (opMupoBaHHE YMEHHMH TNPUMEHATH TEOPETHYECKHE 3HAHHUS s OOBSICHEHUS
Gu3nuecKkux SBIEHUM B MpHpoOJe M JUIsl NPUHATUS NPAKTUUYECKUX pEIIeHU B
IMOBCEAHEBHOM KU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IMYHbIX 33Jad C SBHO 3aJaHHON (u3nyeckoi
MO/IEIIBIO, 3a/1a4, I10/Ipa3yMEBAIOIINX CAMOCTOATENIbHOE CO3JaHNe (pU3nUecKor MOIeNH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCUCTBUS TEXHUUECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

® OBJAJICHUE METOAAMM CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U NMPOBEACHUS (PU3HUECKUX
OKCIEPUMEHTOB, aHalu3a W  HUHTEepIpeTauud  UHGOpMALMU,  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyJIbTaTa;

® CO3JaHUE YCIIOBUHM JJISl pa3BUTHUSI YMEHHMM MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM
JeSITEIbHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHEro oOuero odpa3oBaHus
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Hefeno), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIIO).

[Tpennaraemslii B mporpamme 1o (Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JE€laeT BHIOOp IMpOBEICHUs JabOpaTOPHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COIEPKAHUE OBYYEHUSA
10 KJIACC
Pa3zpnen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToabl MO3HAHUSA OKpyxaroiulero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B MPOIIECCe TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue Qu3uveckux siBIeHHU W mporeccoB. Hayunbie runores3sl. Ousnueckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpHHITMT COOTBETCTBHS.
Ponp u mecto ¢usuku B (HOpMHpPOBAHHHM COBPEMEHHON HAy4YHOW KapTUHBI MHpA, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHanoroBbie U TU(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATIYNKH.
Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe nBmkeHHE. OTHOCHTENBHOCTh MEXaHWYeCcKoro ABmxeHus. Cucrema
otcuéra. Tpaekropus.



Ilepemenienne, CKOpPOCTh (CpEAHSsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepUalbHON TOYKH, UX MPOEKIMU HAa OCU CHCTEMbI KoopAuHAT. Clio)KeHHE NEepEeMEICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTU
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IIyTU U NIEPEMELICHUS MAaTEPUAIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonuneriHoe nBukeHue. J[IBH>KEeHHME MATEPUAIBHOM TOYKM 110 OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JUHENHHas ckopocTh. [lepuon n yacrora
oOpaiueHus. LleHTpocTpeMuTENIbHOE YCKOPEHHUE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LICITHBIE U PEMEHHBIE IIEPEIAUN.

Jlemoncmpayuu

Mogens cucteMsl OTCUETA, UIUTFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JBUKCHUS.

[TpeoOpazoBanue ABMKEHUI C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue npmxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepeHune yckopeHus cBOOOAHOIO NMaJACHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIIEHUS MEXIY YTSIMU, IPOMACHHBIMU TEJIOM 3a ITOCJIEI0BATEIbHbIE
paBHbIE IPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)KEHUHM C HayalbHOM CKOPOCTHIO,
paBHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [1epBoiit 3akoH HeroToHa. IHEpManbHbIE CUCTEMBI
OTCUY€Ta.

Macca Tenma. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HbproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxecTtu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoybxeHus, kauenusi). Cuia tpennsi. Cyxoe tpenue. Cuma
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHHS TpU
JBJKCHHUH TeJIa B )KUIKOCTH WJIN rase.

[TocTynaTensHOE M BpalllaTelIbHOE ABM)KEHHE a0COIIOTHO TBEPJOTO TeNa.

MOMEHT CHIIBI OTHOCUTENBHO OcH BpauieHus. [limeqo cuitbl. Y ciioBUst paBHOBECHS TBEPAOTO
Tena.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHWE: MOAIINIHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariuii.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHeHUE CUJT TPEHHUS MOKOSI, KAU€HUS U CKOJIbKEHHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3yueHne ABMKeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IPY)KHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3akonvl cOXpaHeHus 6 MexaHuke

Hmnynbe MatepuanbHOM TOUKH (Tena), CUCTEMbl MaTepUaIbHbIX TOYEK. MIMITyJIbC CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyjbca. PeakTuBHOE ABM)KEHHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOH TOUYKU. Teopema 00 M3MEHEHMHM KHHETHYECKOMH
JHEPruu.

[TorennmanbHas sHeprus. [loTeHIManbHAsA SHEPTUS YIPYTO Ae()HOPMUPOBAHHOMN MPYKUHBI.
[TorennuanbHast sHEprus Tesa BOJIM3U MOBEPXHOCTH 3eMJIH.

[ToreHnManbHbBle M HEMOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
V3MEHEHNEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUuecKue yCTpONCTBA U IPAKTHUECKOE NMPUMEHEHHUE: BOAOMET, KOIEpP, NPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexox mMOTEHIIMATLHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHrne aOCOJMIOTHO HEYHNPYroro yiapa € IOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbI C M3MEHEHHUEM MEXaHMYECKOM SHEpruu Tena Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsekyasipuast puM3MKa M1 TepPMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU U UX ONBITHOE 0OOCHOBAHMUE.
bpoynosckoe apuxkenue. Juddysus. Xapakrep ABHKEHHS U B3aUMOAECHCTBHS YaCTHUI] BELIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TNl M 00BICHEHNE CBONCTB BEILIECTBA HA OCHOBE
THX Mozenei. Macca u pazmepsl Mosekyil. KonmnuectBo BemecTsa. [loctossHHas ABorazapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens uneansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUECKON TEOpHUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpelHeld KUHETHYeCKOHW 3Hepruu
TEIUIOBOTO IBMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHNE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B HACaAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHHEe H30MPOLECCOB: H30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLINE JHUCKPETHOE CTPOCHME BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHEHUH.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mopenb GpOyHOBCKOTO JTBUYKEHUS.

Mogens onbita IITepna.

OnBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOJECHCTBHS.

Monens, MIUTIOCTpUPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COoCyza.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIeCChI.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul



Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BEMa
KOMHATBHI, IABJICHUS U TEMIEPATYPHI BO3/1yXa B HE.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckass cucTteMa. BHYTpEHHsIS 3HEpruss TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3meHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsAS SHEprusi 0IHOATOMHOTO
UJEaNbHOro raza. Busl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IpU TEIUIONEepeaaye.

[Tonsstue 00 ammaGatHoMm mporecce. IlepBbiii 3akoH TepMonuHamukH. llpumeHnenue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H3ompoleccaM. ['paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTHMOCTh TIPOIIECCOB B IPUPOJIE.

TeroBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeTIOBBIX MamnHax. Koadduuuent nonesnoro neiicteus temnoBoit mamuusl. L{ukn Kapro u ero
KOA((UIIUEHT MOJIE3HOTO JEHCTBHS. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckne yCTpoilcTBa M MPaKTUYECKOE IMPUMEHEHUE: [JBUTaTellb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TI0J] ACWCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3(hrpa B JIaTyHHOH TpyOKe MyTéM TpeHHUs
(BUICOIEMOHCTpALIHS ).

N3meHeHnne BHYTpEHHEH SHEpruu (TeMIEpaTyphl) Tea MpHU TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u koHAeHCaNus. Micnapenue u kunenune. AGCOMIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh Bo3/yxa. HaceleHHbIH map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCHUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Tsépaoe Teno. Kpucrannnueckue u amopgHsbie Tes1a. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne W Kpuctaimusauus. Y aenbHas
TerioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHnueckue ycTpolcTBa W IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYEHHs] COBPEMEHHBIX MaTepUaoB, B TOM UHCJIe HAHOMAaTEPHAaJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenve npyu noHM>KEHHOM JIaBJICHHH.

Crioco0b1 U3MepeHHst BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBI€HUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

M3MepeHne OTHOCUTEIBHON BIAKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anus Tel. OJEeKTpUYeCKUd 3apsan. JlBa BHAa SIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

Bsaumopeiicteue 3apsnoB. 3akoH Kymona. TouedHblif  JIEKTpUYECKHI  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnousd. [lpuHmun cyneprno3unuu
3JEKTPUYECKUX NOJIeH. JINHNY HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.



PaGora cun anekrpocraruyeckoro nois. [loreniman. Pasnocts motenmnuanos. [IpoBoaHuku
Y JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruieckass IpOHUIIAEMOCTb.

OnekTpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEPrus
3apsAyKEHHOI0 KOHJIEHCATOpA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETD,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue HadIEKTPU30BAHHBIX TEJl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3neKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IIOIIAH IUIACTUH, PACCTOSHUS
MEXAY HUMH U IU3IEKTPUIECKON MPOHNULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DIIEKTpUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOmHOCTb 31EKTPUYECKOTO TOKA.

DONeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma amst
MOJTHOM (3aMKHYTOH) asekTpuueckoif nenu. KopoTrkoe 3amMbIkaHue.

DneKTpOHHask MPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT TeMneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPUMECHAs MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBbIE TPHUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
JUCCOITUAIUS. DIEKTPOJIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHnueckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHHs, BAaKYyMHBIH  JHOJ, TEPMHUCTOpPbl M  (OTOPE3UCTOPHI,
MTOJIYIIPOBOJIHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[IpssMoe m3MepeHHue 3IEKTPOABMXKYIIEH cuiibl. KOpoTkoe 3amblKaHWE TajgbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.



OIIHOCTOpOHHSISI MpoOBOAMMOCTDH JUO/A.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomul

N3yueHne CMEIaHHOTO COSTUHEHHS PE3UCTOPOB.

H3mepeHue 3J1eKTpOABIIKYIIECH CHIIBI ICTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTUBIICHUSI.

Hao6monenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyHIECTBISICTCS C YYETOM
COJICPKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTEeMaTWKH, OHWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIEPUMEHT, MOJICTUPOBAHKE, MOICITh, U3MEPECHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUK: CHHYC, KOCHHYC, TAHT'CHC, KOTAHTCHC,
OCHOBHOC TPHUI'OHOMCTPHYCCKOC TOXIACCTBO, BCKTOPBI M HX HNPOCKIHWHU Ha OCH KOOpJAWHAT,
CJIOKEHUE BEKTOPOB.

bBuonoeusn: mexannueckoe IBMKEHHE B JKUBOW mpupojie, 1udy3us, 0CMOC, TEIUIO0OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEILIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJIAApHasA Macca, TCIIJIOBBIC CBOMCTBaA TBéleBIX TCII, )KHIIKOCTCﬁ U Ta30B, J3JICKTPHUYCCKHUC
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIMS, TalTbBAHHUKA.

T'eoepaghus: BIaxXHOCTB BO3lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBMKECHUI C UCIIOIB30BAHUEM MEXaHH3MOB, YUET TPEHUS B
TCXHUKC, MOAIIHUITHUKHU, HCIOJIB30BAHMUC 3aKOHA COXPAaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET W Jpyrue), JBUraTelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOI
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTUU IMOJTYYCHUSA COBPECMECHHBIX MAaTCpUaAJIOB, B TOM YUCJIC
HAaHOMAaTepHajOB, W  HAHOTEXHOJOTWH,  ODJEKTPOCTaTHUYECKas  3allluTa,  3a3eMJICHUE
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJICKTpOHArpeBaTeibHbIC MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBaHUKA.

11 KUIIACC
Pa3nen 4. DaexkTpoauHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMN Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuMY. KapTiHa TMHUI MarHUTHON MHIYKIIUU TOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa JIMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BeKTOpa MarHUTHOM WMHIYKIUH.
DIEKTPOABMKYIIAS CHJIA MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON MHAyKunu dapanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHIAYKIUU B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIBHO B OJTHOPOJJTHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABIKYILAs CHIIAa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHWE: IOCTOSHHBIE MArHUTHI,
JIEKTPOMAarHUTBI, JIEKTPOJABUIaTENb, YCKOPUTEIIN HIEMEHTAPHBIX YaCTHII, UHAYKIIHOHHAS T1E€Yb.

Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JInHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOABIKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
MOTOKA.

SIBieHME CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4yeHre MarHuTHOT'O T0JIS KaTYIIKH C TOKOM.

Hccnenoanue neiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUS 2JIEKTPOMArHUTHOW NHIYKIIMH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOogHBIE MexaHHUYeCKHe KojeOaHus. [‘apMoHMYeckue
kosebanus. Ilepuon, wactora, amrmumryna u  ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTiueckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX Kosiebanuit. [Ipespamienne sHeprun npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPIrUU B UCAIBHOM KOJeOaTelbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

ITepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITMTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepenada W MOTPeOJIECHUE AIEKTPUUECKON SHEPrHUH.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHHuecKkne YCTpOCTBA M TIPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKHM 3BOHOK,
reHepaTop NepPEeMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJICOaHUIA.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mojienb TUHUY 3IIEKTpoIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul



HccnenoBanue 3aBUCUMOCTHY TIEPHOA MAJBIX KOJIeOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMM W3  MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL

Mexanudeckre BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnipocTpaHeHust
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIYy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomaruutHoi BoiHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, moispuzauus, audpakuus, wuHreppepenuus. CKopocTh
AJIEKTPOMATHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3EeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Komneo6:romeecs Te0 Kak HCTOYHUK 3BYKa.

Habmroienue oTpaskeHus ¥ MpeIoMIICHHUS] MEXaHUYECKHX BOJIH.

Habmonenne natepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KoJie0aHui.

WccnenoBanme  CBOWMCTB — DJIGKTPOMArHMUTHBIX — BOJIH:  OTpPa)X€HUE, IMPEJIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIrs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpee.
JIyud cBeta. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHbI TMpeNOMIIEHUs CBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

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

CoOwupatoniue W paccewBaroye JUH3BL. ToHKas JnuH3a. DOKyCHOE pacCTOsSHUE U
ONTHYECKasl Cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX W PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas onrtuka. WHTepdepenius cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBHS
HaOJIIOZICHUSI MAKCUMYMOB ¥ MHHUMYMOB B MHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHuueckue yCTpOWCTBAa M TPaKTHUYECKOE IMPUMEHEHHE: OYKHM, JIyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU L.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTpPaKEHHWE U IperoMieHue cBeTa. OnTudeckue
IPUOOPHI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moieslb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH

I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyMme, [PUHLUI
OTHOCHUTEJILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEVICHHE BPEMEHHU U COKPAILLEHUE JJIUHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHUIIBI. DHEPIUs MOKOS.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBsi3u 3Heprun GoTOHA C €ro YaCTOTOW. DHEPrusi U UMIYJIbC
¢doroHa.

OtkpeiTue u wucciaenaoanue Qororpdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna 1 Gporordpdexra. «KpacHas rpanuna» gorosdexra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenera.

XHUMHUYECKOE IEUCTBHUE CBETA.

TexHuueckue yCTpoIiCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdekTa.

Cseroauog.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessauto o -wyactuil. [lmanerapHas
mojens atoMa. Iloctynatel bopa. M3nyyenue u nornomeHue GOTOHOB MpHU MEepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUH Ha Ipyroil. Buasl cnektpoB. CekTp ypoOBHEN 3HEPIUU aTOMA BOAOPOAA.

BonnoBssle cBolicTBa yactuil. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.

TexHuueckne YCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTpPAIbHBIA aHaJIU3
(cTieKTpOoCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onsiTa Pezepdopna.



Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGmonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKa3bIBAIOLINE CII0KHOCTb CTPOEHUS sAApa. OTKPhITHE PAJUOAKTUBHOCTH.
OmnpiTel Pesepdopna no onpeneneHnto coctaBa paauoakTUBHOTO u3inydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3i1ydeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTpPOHHBIN W MO3UTPOHHBIM OeTa-pacmajn. ['amma-usnydeHue. 3akoH
PaaMOAaKTUBHOIO pacnaja.

DHeprus CBS3U HYKIIOHOB B sifjpe. SnepHbie cuibl. JlegekT Macchl siapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHblii cuHTe3. [IpoOiieMbl M TMEPCIEKTUBBI  SIECPHOU
AHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHUKU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHIaMeHTalbHbIE B3auMOIeCTBUSA. EqUHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHu4eckue yCTpOMCTBAa M INPAKTHYECKOE NPUMEHEHHME: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTOrpadusiM).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BuTus actpoHomMuH. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, UX BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Comnnne. ConHeunast akTUBHOCTh. Mcrounwk »Heprun ConHia W 3BE3A. 3BE3IBI, WX
OCHOBHBIE XapaKTEpUCTHKU. /[narpamMmma «CneKTpalbHbIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
MOCNIEI0BATENbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3]  IJIaBHOU
Hocje0BaTenbHOCTH. BHyTpeHHee crpoeHne 3BE31. COBpeMEHHBIE NPEIACTABIECHHUS O
MPOUCXO0KACHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenune Conuua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0O6ia. PazOeranme ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEIeNICHUs! MOJIOKEHHUs HEOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee moBTOpPEeHNE

Posnp Qu3MKHM M acTPOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTMUYECKOW, COLMAIbHOH W
THYECKOH chepax 1esaTeaIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
HAy4YHOH KapTHHE MHpa, poib (u3NYecKOod TeopuH B (OPMHUPOBAHUHM MPEICTABICHUN O



¢u3nueckoil kKapTuHEe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O MIPHUPOJIE.

MesknpeamMeTHbIe CBSI3H

N3ydyenne xypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce ocymiecTBisieTcs ¢ y4€ToM
COJepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauy U TEXHOJIOTHH.

Medcnpeomemnvle nousamusi, CBS3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO IMO3HAHMSL:
SBJICHUE, HAay4HBIH (akT, Tunoresa, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HaAOIIOIEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemieHne CUCTEMbl ypaBHEHHH, TPUTOHOMETpUYECKUE (DYHKIUH: CHHYC,
KOCHHYC, TaHT'€HC, KOTAaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HX
NPOEKIUN HAa OCH KOOPJAWHAT, CIOKCHHE BEKTOPOB, IPOM3BOJAHBIC AJIEMEHTApHBIX (PyHKUHH,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIU TNIOCKUX Uryp U 00bEMa Ted.

bBuonozusa: snextpudeckue sIBICHUS B )KUBOW MPUPOE, KOJIeOaTeIbHbBIE IBUKECHUS B KHBOM
IPUPOJIE, OTITUIECKHUE SIBICHUS B )KUBOW NPUPOJE, ICHCTBHE PaJUalliy Ha KUBBIE OPTaHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJN, KpUCTAIIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KM MarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, MIPEACKA3AHUE 3EMIICTPSICEHUII.

Texnonozcusa: TMHUM 3JEKTpOIIEpeay, TeHePaTOp MEPEMEHHOTO TOKa, JIEKTPOIBUTATENb,
WHAYKIIMOHHAs TeYb, pajap, paauoNpUEMHHK, TEIeBH30p, aHTeHHa, Ttenedon, CBY-meus,
NPOEKIMOHHBII anmapar, BOJIOKOHHAsI ONITHKA, COJIHeYHas Oarapest.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA
OcBoenue yueOHoro mpenmera «®dusnka» Ha ypoBHE CpeaHEro oOmero oopasoBaHUs
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI
JlugHOCTHBIE pe3ynbTaThl OCBOCHHUS y4ueOHOro mpenmera «Du3uka» JOJDKHBI OTpaxaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYHaroIUXCsl pyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KU3HEHHOTO OMbITa M OMbITa JACITEIHLHOCTH B IMPOIECCE peau3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:
1) rpa:xnaHCcKoOro BOCIMTAHUSA:
c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO O0IIECTBA;
NPUHITHE TPATUIMOHHBIX OOIIEYETIOBEYECKMX TYMAHUCTHUECKUX M JAEMOKPATHYECKHX
IICHHOCTEI;
TOTOBHOCTh BECTH COBMECTHYIO NIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTo oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIHLHOM OpPraHU3aINH;
YMEHUE B3aUMOJIEMCTBOBATh C COLMAIBHBIMU MHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSIMA ¥ HA3HAYEHUEM;
TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;
2) NaTPHOTHYECKOT0 BOCIIMTAHMS
c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UICHTUYHOCTH, MATPHOTU3MA;
[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSIM POCCHHUCKUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;



CIIOCOOHOCTH OLIGHMBAThH CUTYALUIO U IPUHIMATh OCO3HAHHBIC PEIICHHSI, ODUCHTHPYSCh Ha
MOPaJTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH yIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO
(bU3HIECKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K Pa3INuHbIM chepaM IpodecCHOHaTBHOM 1eTeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3MKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
peann30BBIBATh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa3oBaHHIO B 00jacTu (M3MKHU Ha
NPOTSHKEHUH BCEH KH3HU;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

C(OPMUPOBAHHOCTh HKOJOTMYECKOH KYJIbTYpPBI, OCO3HAHHE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUITAHUPOBAHKE U OCYIIECTBIICHHE ACHCTBUI B OKPYXKAIOLIeH Cpeie Ha OCHOBE 3HAHUS LIeNei
YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA;

pacIIMpeHHe OMbITa JIESATEIBHOCTH OSKOJOTHMYECKOH HANpaBICHHOCTH Ha OCHOBE
UMEIOLIMXCS 3HAHUH 110 PU3MKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS PU3NIECKON HAYKH;

OCO3HAHME [ICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIIECCE M3YUCHUST (PU3UKU
OCYIIECTBIISATH MPOSKTHYIO U HCCIIEA0BATENbCKYIO JEATEIILHOCTh HHIANBHUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
IMo3naBaTeIbHBIE YHUBEPCAIbHBIE YUeOHbIE TeliCTBUS
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOATENIFHO (HOPMYIHPOBaTh M AaKTyalM3HPOBaTh IMPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIETIATh eI JeITEIbHOCTH, 3a/1aBaTh ITApaMeTPbl U KPUTEPUU UX JOCTHKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX (PH3MUCCKHX SIBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs MPOOJIEMBI C YIETOM aHalM3a NMEIOIINXCS MAaTePHATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIHLHOCTh, OLIEHHBATh COOTBETCTBHE PE3YJIBTATOB IIEIISIM,
OILICHUBATh PUCKH MTOCIIEICTBUI I TETLHOCTH;

KOOPJMHUPOBATh M BBIIOJHATH PAa0OTy B YCIOBHSX pEaJbHOTO, BHPTYaJIbHOTO |
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIUICHHUE TIPH PEUICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble ucciiefoBarebcKue 1eiCTBUSA:

BJIaZICTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMU TOHATUSMH M METOJaMH (PH3HYECKOM
HayYKH;

BJIaZICTh HAaBBIKAMHU Y4EOHO-MCCIIEI0BATEIBCKON U MPOEKTHON NESTENbHOCTH B 00JIacTH
(Gu3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITETFHOMY TIOMCKY METO/IOB PEIICHHS 3a1a4
(Gu3HYECKOTO Ccoaep KaHMsl, IPUMEHEHHIO PAa3IMYHBIX METOI0B TIO3HAHNS;

BJIAJICTh BHUJAMHU JEATEIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €0 WHTEPIpPETAIlHH,
npeoOpa30BaHUIO U MIPUMEHEHUIO B PA3IIMYHBIX YYEOHBIX CUTYAIIHSX, B TOM YUCIIE TP CO3JaHUH
y4eOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTYaJU3UpOBATh 3ajady, BBIIBUTAThH
THIIOTE3y €€ PElICHNUs, HAXOJUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a]1aBaTh
napaMeTpbl U KPUTEPHU PEIICHHS;



AHAIN3UPOBATH MOJIYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (pOpMyTUpPOBATH COOCTBEHHBIE 33]]a4u B 00pa30BaTEIbHON JESTEILHOCTH, B TOM
Yucie PU U3y4eHUH (PU3MKHY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTh 3HAHUSA MO0 (GU3UKE B IPAKTHUECKYIO 001aCTh XKU3HEASATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YYEOHBIX NPEIMETOB;

BBIIBUTaTh HOBBIE MJIEH, IPeJIaraTb OPUTHHAJIBHBIE IOAXOAbI U PELICHHUS;

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIAJICTh HaBBIKAMH MOJy4YeHUs MHGOpMAIK (PU3UIECKOTO COJCPIKAHUS U3 MCTOUHHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAJIW3, CUCTEMATHU3ALMI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPEICTABICHHS;

OLIEHUBATh JOCTOBEPHOCTH UH(OPMALINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pPELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3ALMOHHBIX 3aJad C COONI0JIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHHMS B pPa3MYHBIX (dopMaTax C y4ETOM
Ha3HauYeHUs THPOPMALIUH U 1IeJIEBON ayTMTOPUHM, BEIOUPAs ONTUMAJIbHYIO (hOpMY NpEICTaBICHUS
Y BU3yaJIM3alliu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAllMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAJIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHUH ¢ yuy€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHMU30BbIBaTh M KOOPAWHUPOBATH
JIEHUCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJOr0 yJaCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33JauH;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PEIICHMS] PAacYETHBIX M KadyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;



CHocoOCTBOBAThH (POPMUPOBAHUIO U MPOSIBIICHHUIO SPYAUIIUHN B 00J1aCTH (PU3UKHU, TOCTOSTHHO

MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISM;

BJIaJICTh HaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICIMTEBHBIX IIPOLECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JIIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHMS 110 X CHU)KEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTUX HA OLIMOKH.

B npornecce 1ocTHKeHHS TMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrPaMMBbI 110 (GU3UKE IS
YPOBHSI CpEIHEro 0o0mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUIEKT, MpeAIoaralouui chopMIUpOBaHHOCTb:

CaMOCO3HAaHUSsI, BKJIIOYAIOIIET0 CIIOCOOHOCTHh MOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpaBJIEHUS Pa3BUTHUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOperyJIMpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAILHBIM U3MEHEHUSM U MIPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIIIOYAIOIIEH CTpeMIIEHHE K JOCTHKEHHIO LIed U yCHexy,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMUMATh 3MOLMOHAIBHOE COCTOSHUE JpPYTUX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.

NPEIMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaxX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHMKHM M TEXHOJIOTHH, B NMPaKTHYECKOU
JNeATeILHOCTH JIFOIEH;

YUUTBIBATh TPAHMULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEJI0, UACAIbHBIA Tra3, MOJENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUEUHBIM UIEKTPUUYECKUH 3apsil NIPU PELICHUN
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUH CTPOEHHUsS BeUlecTBa M 3JIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHUEe Ted,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, i dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XKUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00BbEMA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE paBHOBECHE, HCHAapeHue, KOHJAEHCAlus, IUIaBJIeHUWEe, KPUCTAJUIM3alUsl, KUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JIEKTpU3alus Tej, B3auMOJeiCTBHE
3aps/0B;

ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (PM3MUECKHe BEIWYMHBI: KOOpJWHATa,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Teja, KHHETHYECKas
SHEprusi, NOTEHLHMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OTNKCAaHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAUYCHHS



U eIUHUIBI, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE MAaHHYIO (PU3UYECKYI0 BETUYHMHY C IPYTHMH
BEJIMYMHAMU;

OMKCHIBATh HW3YYCHHBIC TEIIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJb3Ys
¢bu3MYecKue BEIWYWHBL: JaBJICHUE Tra3a, TEeMIeparypa, CpPeaHsAs KUHETHYeCKas SHEprus
XAO0TUYECKOTO JIBIKEHUS MOJIEKYJ, CpPEIHEKBaIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSS DHEPrus, padoTa ra3a, Kod(pQPHUIMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX OO0O3HAYEHUsS W EIUHUIIBI, HAXOAWTHh (OPMYIBI, CBS3BIBAIOIINE JaHHYI (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OTUCHIBATh M3YYCHHBIC SJIEKTPUUYECKHE CBOWCTBA BEIIECTBA W DJICKTPUUYECKHE SBICHHS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUIECKOE TOJIE,
HaINpsOKEHHOCTh  TMOJIS, TOTEHIMA, Pa3HOCTh MOTCHIIMAIOB, IPU ONHMCAHWM IPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIMHHIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (U3NYCCKUE TIPOICCCHI M SIBJIICHUS, UCTONB3YS (PU3NYCCKUE 3aKOHBI U
NPUHIUIIEL: 3aKOH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, IIPUHITUI CYTICPIIO3UIINN CHJI, TIPUHITUTT
paBHOIPAaBUsI MHEPLHUATBHBIX CUCTEM OTCUETA, MOJEKYISAPHO-KHHETUUYECKYIO TEOPHIO CTPOCHUS
BCIIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
IIEKTPUIECKOTO 3apsia, 3akoH KyimoHa, mpu 3TOM pa3nudarh CIIOBECHYIO () OPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BhIPAKEHUE U YCIOBUA (TpaHUIIbI, 00J1aCTH) TIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIUH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICOBAHUIO (DH3UYECKUX SIBICHHH W TIPOIECCOB C
UCIIONb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpeHWil, TMpu dSToM  (HOpMyIHpOBAThH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OMBIT U (OPMYIHUPOBATEH BHIBO/IBI,

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (HHU3WYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCIMOCTH MEKIY GU3MUECKUMHU BEIMYUHAMU C UCTIOIB30BaHNUEM MPSIMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATHh PE3yJbTaThl IMOJYYCHHOM
3aBUCHUMOCTHU (PU3NYECKUX BEIHYMH B BUIE TaOIUI] U TpadUKOB, IeTaTh BEIBOJBI 110 pe3yIbTaTaM
HCCIIEIOBAHMS;

coOnrofaTh mpaBuia O€30MacHOrO TPyAa MPH MPOBEACHUM HCCIEIOBAaHUNW B paMKax
y4eOHOrO0 OJKCIIEPUMEHTa, YUCOHO-UCCIICIOBATEILCKOH UM MPOCKTHOW  JEATEIHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemate pacuéTHbIC 3aJaddl C SBHO 3aJIaHHOM (DU3WYCCKOW MOJCINBI0, HWCIOJB3Ys
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/1a4d BHIOMPATh (PUINUECKYIO
MOJICJTb, BBIJICIATh (PU3NICCKUE BEIMUYMHBI W (OPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PACU€ThI U OLICHUBATH PEAIbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

peliaTh KayecTBCHHBIC 3ajaud: BBICTPAWBAThH JIOTHYECKH HEIPOTHBOPECUUBYIO IIETIOYKY
paccyXJIeHUl ¢ ONOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

HCIIOJTb30BATh IPH PEIICHUHN YISOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallid W TPEJCTAaBICHUsS Yy4eOHOW W HaydHO-
MOMYJISIPHOUM MH(POPMAITUH, TIOTYICHHON U3 PA3INIHBIX UCTOYHHKOB, KpUTHYECKH aHATH3UPOBATH
MOJTy4aeMyro HHPOPMAIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX M 3apYOCIKHBIX yUEHBIX-(DH3UKOB B Pa3BHTHE
HAyKH, 00BICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUeHUS
0€3011acCHOCTH MpHU OOPALIEHUN ¢ MPUOOPAMHU U TEXHUYECKUMH yCTPOHCTBAMH, Ul COXPAHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYaCTHUKOB TPYIIbI B
pelIeHne paccCMaTpUBaeMOi IPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (GU3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKHU U TEXHOJIOTWM, B IPAKTUYECKOU
NEeSITeIbHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPpTUHBI MUDA;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TOYeUHBIH
3JIEKTPUUECKHUH 3apsi]l, Iyd CBETa, TOUEYHbII HICTOUHUK CBETA, sIIEPHAst MOJIEb aTOMa, HYKJIIOHHAS
MO/IENIb aTOMHOTO Si/Ipa MPH peleHn: (PU3NIECKHUX 3a/1a4;

pacrio3HaBaTh ()U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JAEUCTBUS TOKA, B3aMMOJAEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npejgomiieHue, wuHTepdepeHus, Iudpakuus W TOJSIpU3alUs CBETa, JAUCIEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIUCBIBATh M3YYEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEI) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAsl CUIA,
paboTa TOKa, MHIYKIMS MarHMTHOro Mo, cuia Amnepa, cuia JlopeHna, MHIYKTHUBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOTO0 M MAarHWTHOTO TIOJEW, TMEepPHOJA W 4YacToTa KoyueOaHWd B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cuja TOKa B MPOLECCe TaApPMOHUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHni, (OKYCHOE pacCTOSIHHE M OINTHYECKash CWiIa JIMH3BL, MPH OMUCAHWW IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, WX O0003Hau€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIUYHHY C APYTUMH BEJTHUNHAMU;

ONHUCBHIBATh M3YYEHHbIE KBAaHTOBBIC SIBIICHUS W IPOLECCHI, HCIONb3Yys (PHU3UUECKUe
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETAa, YHEPrHS U
UMIynbc (OTOHA, MEpPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpU OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HWCIIOJNB3YEMbIX BEIUYMH, MX OOO3HAYEHUS |
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBSI3BIBAIOLINE TaHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHUE (PH3UUECKON BEITMYHHEI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Ys (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENIOBAaTENbHOIO W MapajIeNIbHOTO  COEIMHEHUs
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM HHAYKLIUH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKCHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHE DifHIITelHA 17151 hoTod(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUsl AJIEKTPUYECKOro 3aps]a, 3aKOH COXPaHEHHUS MacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paJMOAaKTMBHOTO pachaja, OpU 3TOM pa3iuyaTh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUS (TpaHMIIbI, 00JIaCTH)
IPUMEHUMOCTH;

OTIpeNeNATh HANpaBJCHHWE BEKTOpA MHIYKIIMA MarHUTHOTO TIOJS TMPOBOJHHKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

CTPOUTB U OIMCHIBATh N300pake€HHE, CO3/1aBAEMOE MIIOCKUM 3€PKajloM, TOHKOH JIMH30M;



BBIMIOJIHATh JKCHEPHUMEHTBI O HCCIICAOBAHUIO (PU3MYECKUX SIBICHHW M TPOLECCOB C
UCTIOIb30BAHUEM TPSAMBIX W KOCBEHHBIX UW3MEPEHWH: TpH O3TOM  (POPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHUsl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYLICCTBIISATh TPSMBbIE UM KOCBEHHBIE HW3MEpCHUs (DU3NYECKUX BEIMYUH, I[PH 3TOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BAaTh HM3BECTHBIC METOIBI OIEHKH
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKHUX BEIIMYHH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPECHUH:
IpU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl MOJTYYCHHOW 3aBUCHMOCTH
(Gu3MYecKuX BEIMYMH B BHJC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yabTaTaM
UCCJICIOBAHHS;

coOuoaTh mpaBmia 0E30MacHOrO TpyAa TPU TPOBEICHUH HWCCIEAOBAHUA B paMKax
y4eOHOr0 IKCHEPUMEHTa, YyueOHO-MCCIEOBATEIbCKON W MPOCKTHOW  JIESATEIBHOCTH  C
UCTIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBaHUS;

pemiath pacu€THbIC 3aJa4d C SBHO 3aJIaHHON (DU3MYECKOW MOJENbBIO, HCIOJIb3Ys
(u3nveckre 3aKOHbI ¥ PUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33a4K BHIOUPATh (PU3HUECKYIO
MOJICTIb, BBIACIATh (DU3MYECKUE BEIMYMHBI U (OPMYJIbI, HEOOXOAUMBIC Ui €€ pelIeHus,
MPOBOJIUTH PACUYEThI U OLICHUBATh PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MUYECKON BEIIMYHHBI,

pelarth KaueCTBEHHBIC 3a/1a4yd: BBICTPAMBATh JIOTMYECKH HEIPOTUBOPCYHMBYIO LIEMOYKY
paccyKICHUH C OTIOPOM HAa N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKUEC SBIICHHSI,

UCIIOJIb30BATh MIPU PELICHUH YYCOHBIX 3a1a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUU
JUIE TIOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU M NPEACTaBICHUS y4eOHOW W HaydyHO-
HONYJISAPHOI HH()OPMALIUH, TOTYIEHHOH 13 pa3IMYHbIX HCTOYHUKOB, KPUTHYCCKU aHATTM3UPOBAThH
noJjy4aeMyro HH(opMaIuo;

OOBSICHATH IPUHITUITBI ICHCTBHSI MAIIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IHyaTh
YCJIOBUS UX 0€30IaCHOTO MCIOIh30BAaHHS B TIOBCEJHEBHON JKU3HH;

NPUBONUTEH MPUMEPHI BKJIaJa POCCHUHCKUX M 3apYOEIKHBIX yUEHBIX-(PHU3HUKOB B Pa3BUTHE
HAYKH, B 00BSCHCHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHMUS 10 (PU3UKE B IOBCETHEBHOM JKU3HH JUIs1 00SCTICUCHHSI
0€301MaCHOCTH TIPU OOPAICHUH C PUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, JUIsSi COXPAHCHUS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpee;

paboTaTh B TPYIIE C BHIIOJHCHUEM PA3IMUHBIX COIMATBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIbI, PAlMOHAIBHO PACHPENCNIATh OOS3aHHOCTH W IUIAHUPOBaTh  JICSTEIBHOCTh B
HECTaHJAAPTHBIX CHUTYAIlUsX, aJeKBATHO OICHMBATH BKJAJl KAXKIOTO M3 YYACTHHKOB TPYIIIBI B
pelIeHHE paccMaTpUBaeMOil MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne n/m MPOrpamMMbI Bceero KO';E%‘::;:"’” Hpa:aT ﬁlzliiclkne o0pa3oBaTeIbHbIE pecypchbl
Pazgen 1. DUSUKA U METObI HAYYHOI'O ITIO3SHAHUA
1.1 Pu3MKa M METOAILI HAY4HOTO 2 https://m.edsoo.ru/AV1IAWVNQO
ITIO3HAHUA
Utoro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 5 https://m.edsoo.ru/SN02MCWXU
2.2 JluHamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpPAHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Wroro mo paszneny 18
Pa3zgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUMKA
3.1 OCHOBEI MOJICKYJIAPHO- 9 1 https://m.eds00.ru/HRGVENOPE
KHHCTUYCCKOU TCOpI/II/I
3.2 OCHOBBI TEPMOJTHHAMHUKH 10 1 https://m.edsoo.ru/HK6KLERS9
3.3 ATpETaTHEIE COCTOAHUS BEIIECTBA. 5 https://m.eds00.ru/HSM355JCH
da3oBbIe MEPEXOIbI
Hroro mo pazaeny 24

Pa3znen 4. 3JIEKTPOANHAMMUKA

4.1 DneKkTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI

4.2 ?gg;og‘;‘;;;izﬁf;gg:;;z““ TOK. 12 1 1 https://m.eds00.ru/GEWTDQXWW
Hroro mo pazaeny 22
PezepBHoe Bpemst 2



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68




11 KJIACC

KoaudecTBO 9acoB

Ne HaunmeHnoBaHMe pa3je/ioB U TeM Konrpoabupie  TIpaKTiueckue DJIeKTpOHHbIe (LM (POBbIe)

n/n MPOrpamMmbl Bcero paGoTh! paGoTH! oOpa3oBaTe/ibHbIE pecypchl
Pazpnen 1. JIEKTPOAUNHAMUKA

1.1 x{f;{;;;;e Hone. JICKTPOMArHHTHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI

2.1 KMOfI’;%ﬁ;iCK“e 1 SNCKTPOMATHHTHEIE 9 1 https:/m.eds00.ru/3TLNQKPG6

2.2 ﬁi’;ﬁmecme 1 SJICKIPOMATHHTHRIC 5 1 https://m.edso00.ru/WQT6385V1

2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI crenuaIbHO’ TEOpPUH

3.1 4 1 https://m.edsoo.ru/AOQUCOVDK?2
OTHOCUTEIILHOCTH
Uroro no pazaeny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DIEeMEHTHI KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/SWO0VAWORS
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATomHOE SIpo 5 https://m.eds00.ru/97MC9DZXQ
Hroro no paszneny 15
Paspnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOOPU3UKHAN
5.1 DTIeMEHTEI ACTpOHOMHH " 7 1 https://m.eds00.ru/3EODBKXI9

acTpo(U3HUKH



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9

Hroro no pazneny

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 ‘ O6o01maroriee IOBTOPEHUE 4 \ https://m.eds00.ru/02JEGZCIM
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBHIEE  KOJIMYECTBO YACOB IIO 68
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https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabubie IIpakTuueckue

padoThI

padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPChI

®du3nka — HayKa 0 IpUpo/Ie.
Hayunsie MeTob1 MO3HAHUS
OKpY>KaroIlero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Posnb 1 MecTo Gu3uku B
dbopmupoBaHUU
COBPEMEHHOUN HayYHOU
KapTUHBI MUDA, B
IIPaKTUYECKOU JESITEIbHOCTU
Ioaen

Mexannyeckoe 1BUKECHUE.
OTHOCUTENBHOCTH
MEXaHUYECKOT'O JABM>KEHUS.
Ilepemerenue, CKOpocTs,
YCKOpEHHUE

https://m.edso00.ru/8HSXWFFVO

https://m.edso00.ru/RSOAQV5ZX

PaBHOMepHOE
pr[MOJ'IHHGfIHO@ JABUXXCHUC
PaBHOYyCKOpEHHOE
MPAMOJIMHENHOE JIBUKECHUE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBobosHOe najieHue.
Yckopenue cBOOOTHOTO
MaJCHUS

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuueliHOE 1BUXKEHHE.
JIBrKeHne MaTepruanbHOU
TOYKH I10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

HpI/IHI_[I/IH OTHOCUTCIIbHOCTHU
lNanunes. MuepunanbHbie

https://m.eds00.ru/J6QY7N3WN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN

cuctembl otcuera. [lepBbiit
3aKkoH HproTOHa

Macca tena. Cuia. [lpunnun
cynepno3uiuu cuil. Bropoi
3aKkoH HproToHa 111
MaTepUaIbHOU TOUKU

https://m.edsoo.ru/BVTNWTAQH

10

11

Tperuii 3akon Herotona nis
MaTepUaIbHBIX TOUECK

3aKOH BCEMUPHOTO
TaroreHus. Cuma TSKEeCTH.
IlepBas kocMuueckas
CKOPOCTh

https://m.edsoo.ru/JYL414UAN

https://m.edso0.ru/D13D593MU

12

13

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

Cuna tpenus. Koapduunent
Tpenus. Cuiia
COIIPOTHBIICHUS ITPH
JBVDKEHUH TEJa B )KUIKOCTH
WIN Ta3e

https://m.edsoo.ru/RILVEFXEQD

https://m.edsoo.ru/UZBUPCM5M

14

15

IloctynarensHoe 1
BpalllaTelbHOE ABHKEHUE
a0COJIIOTHO TBEPJOTO TeNa.
MowmeHnT cuisl. [1nedo cusl.
YcnoBus paBHOBECHS
TBEPAOIO Tena

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK.
Nmnynbec cuibl. 3akoH
COXpaHEHUs NMITYJIbCa.
PeakTuBHOE NBUKEHUE

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo0.ru/M5JOTKNWC

16

PaGoTta 1 MOIITHOCTH CHITBL.
Kunernueckas sneprust

https://m.edso0.ru/J1VV59L.28B



https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B

MaTepuabHON TOUKH.
Teopema 06 u3mMeHeHUH
KAHETUYECKOW SHEPrHU

17

18

IToreHunanpHas SHEPTHUs.
ITorenumanpHas SHEpPIrUst
ynpyro aepopMUpOBaHHON
npyxuHsl. [loreHnnanbpHast
SHeprus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

IloTeHnmaabHBIC B
HEIIOTEHIMAILHBIC CHIIBI.
CBs13b paboTHI
HEITOTEHIIMAILHBIX CHUJI C
M3MCHECHHEM MEXaHHMISCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXaHUYECKOU
SHEpPruu

https://m.edsoo.ru/RNEXJW4KF

https://m.edso00.ru/DA3QVTOXO

19

20

21

JlaGopatopHnas pabora
«HMccnenoBanue CBs3U
paloThI CUJIBI C UBMEHEHUEM
MEXaHUYECKOW YHEPTHHU Tela
Ha NMpUMepe pacTsHKEHUS
PE3UHOBOTO KI'yTa»

KonTponbHas pabota mo
TeMme «KnHeMaTuka.
JnHamuika. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKO
Teopuu. bpoyHoBCKOe
nskenue. nddysus

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrep JBUKECHUS U
B3aUMOJCUCTBUSA YaCTHI]

https://m.edsoo.ru/AUV2ZDR3X



https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X

BeliecTBa. Mojienu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPABIX
Tell

23

Macca monekyn. KonnyectBo
BemiecTBa. [locrosaHHnas
ABorajzipo

https://m.edsoo.ru/FL1BAQD13

24

25

TemnoBoe paBHOBeECHE.
Temneparypa u e€
n3Mmepenue. [lkamna
temneparyp Llenbcus

Wneansneiii ras B MKT.
OcnosHoe ypaBHenue MKT

https://m.edsoo.ru/WPNY60QA8Z

https://m.edsoo.ru/UKJFVSBZO

26

27

28

29

30

AGcomtoTHas TemnepaTrypa
KakK Mepa CpellHen
KMHETHYECKON SHEprUun
JBH>KEHUS MOJIEKYJL.
YpaBHenue Menzeneena-
Knaneiipona

3akoH JlampTona. ['a30BEIe
3aKOHBI

JlaboparopHnast pabota
«UccnenoBanue
3aBUCUMOCTH MCKIY
napaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO ra3a

H3onporiecchl B neanbHOM
rase u ux rpaguueckoe
MpeICTaBIICHHUE

BnyTtpenHss sneprus
TEPMOJIUHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
n3menenus. Konuuectso
TEIUIOTHI U paboTa.

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB66I3A

https://m.edso00.ru/35DBLKT96

https://m.edso0.ru/0ZJ3KZNJ5

https://m.eds00.ru/9JOITVXI8



https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8

BuyTpennss sueprus
OJIHOATOMHOT'0 HUJI€aIbHOIO
rasa

31

Bupl Teronepenaun

https://m.edso0.ru/36JJ120W9

32

VnenrHas TEMIOEMKOCTh
BemecTBa. KomudecTBo
TETUIOTHI TIPH
TerIonepeaaye.
AnabaTHBIN MPOIECcC

https://m.edso0.ru/5K3Y4H86L

33

34

35
36
37

[TepBrlii 3ak0H
TEPMOJAMHAMUKH U €T0
MIPUMEHEHUE K
n3oIporeccam
HeoOpaTumocTs mporieccoB B
npupoze. Bropoii 3akoH
TEPMOAMHAMUKHI

[Ipunnun nevicteus u KIT/
TETIOBOUM MalIuHbI

uxn Kapno n ero KIIZ{
DKOJIOru4ecKue MpooIeMbl
TETUIOHEPTETUKHI

https://m.edsoo0.ru/2HO06R3GAS8

https://m.edso0.ru/S85LWDFTS8§

https://m.edsoo.ru/DLCDEAAUC

https://m.edso0.ru/4AXPSAQV7M

https://m.edso0.ru/P07ZMY M8I

38

Oo6o0maromuit ypox
«MounekynspHas (pusmkKa.
OCHOBBI TEPMOJTUHAMUKH

https://m.edsoo0.ru/9EKZ0DDWP

39

40

KonrpospHas paboTa no
teme «MouekyisipHas
¢uzuka. OCHOBBI
TEPMOIMHAMHKI

[TapooGpazoBanue u

KoHAeHcauus. Mcnapenue u
KHUIIEHHUE

https://m.edsoo.ru/RCARYEG6ZX

https://m.edso0.ru/X480Q078EE



https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE

41

AGcomtoTHas 1
OTHOCHUTEJIbHAS BIAKHOCTh
BO3Ayxa. HachllieHHbIH map

https://m.edsoo0.ru/98HVAEBMM

42

TBépaoe Teno.
Kpucranmnngeckue u
amopdHsbIe Tema.
AHM30TpOINUS CBOMCTB
kpucramios. XKXunkue
Kpuctaybl. CoBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/JXFWLMZNK

43

44

IInaBnenue u
KpUCTa/UIM3aLus. Y JenbHas
TEIUIOTA TUIABJICHHS.
Cybnmumarust

YpaBHEHHE TEIOBOTO
OanmaHca

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/0lUXGN211

45

46

DneKTpu3aius Ted.
Onektpuueckuii 3apsia. [[Ba
BH/JIA DJIEKTPUYECKHX 3apsI0B
HpOBOJIHI/IKI/I, JUDJICKTPUKU U
MOJIYTIPOBOTHUKH. 3aKOH
COXpaHEHHS AIIEKTPHUECKOTO
3apsaa

https://m.edso0.ru/QJ2S7TWSBM

https://m.edsoo.ru/F3YVPQUYH

47

B3anmoneicTeue 3apsioB.
3akon Kynona. Todeunsrit
AIEKTPUUECKUN 3apsi]

https://m.edsoo.ru/5U3BUOTHH

48

HanpsxénaocTts
IIEKTPUYECKOTO MOJIA.
[IpuHuuI cyneprno3unumn
AJIEKTPUYECKHUX TTOJEH.
JInHnK HanpsKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

PaGora cun
AJIEKTPOCTATUYECKOT'O TOJIS.

https://m.edsoo.ru/VVOPD9ASLF



https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF

50

ITorennuan. PasHocTb
MOTEHI[AATIOB

[IpOoBOHMKY U AUDIIEKTPUKHU
B JIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
ITPOHULIAEMOCTh

https://m.edso0.ru/12P253127

51

52

53

DIIEKTPOEMKOCTb.
Konpencarop

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCAaTOpa. DHEeprus
3apspKEHHOT0 KOHIIEHCAaTopa

Jlaboparopras pabora
"U3mepenue
JIIEKTPOEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8§

https://m.edsoo.ru/PBGM4F845

54

55

[TpunIIMNT NEHCTBUS U
MIPUMEHEHHE KOHAEHCATOPOB,
KOITMPOBAJILHOTO aIlapara,
CTpYHHOTO IPUHTEPA.
DneKkTpocTaTH4ecKas
3amuTa. 3a3eMIIeHHe
ANEKTPOnpUOOpOB

DIIEKTPUYECKHI TOK,
YCIIOBUS €T0 CYIIECTBOBAHUS.
[TocTostauBIM TOK. CHuta
ToKa. Hampsixenue.
Comnporusnenue. 3akon Oma
JUIS y9acTKa [enu

https://m.edso00.ru/H3Q9PNHYY

https://m.edsoo0.ru/D6Y72A4B7

56

[TocnenoBarensHOE,
napajieIbHOe, CMEIIAaHHOE
COCTMHEHHE MPOBOTHUKOB.
JlaGopaTopHas pabota

0.5

https://m.edso0.ru/SLKT3UPUR



https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR

57

58

«HSy‘ICHI/Ie CMCIIaHHOTI'O
COCAUHCHUA PC3UCTOPOB»

Pabora u momtHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akon OMa J1st MOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3ambIKaHHE.
JlaGoparopHnas pabota
«U3mepenune D/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIIPOTHBIICHUS»

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHbIii ypok.
KonTponbHas padora no
Teme "OnekTpoauHaMuka /
Bcepocculickas npoBepodHas
pabota

https://m.edsoo.ru/MFMG6EIE5X

60

Oo6o0maromuit ypok
«QNEKTPOAUHAMUKAY /
Bcepocculickas npoBepodHas
pabota

https://m.edsoo.ru/P86MDY07H

61

62

DneKTpOHHas IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJIIIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh
DIIEKTPUYECKHI TOK B
Bakyyme. CBolicTBa
JNIEKTPOHHBIX ITY4YKOB

https://m.edsoo.ru/\WMNNBQL9H

https://m.edso0.ru/4ACCYCJ785

63

[TonynpoBoAHUKH, KX
cOOCTBEHHAs U ITPUMECHAs

https://m.edso0.ru/S55A1DQUR



https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR

64

65

MpoBOAUMOCTh. CBOMCTBA
p—~n-niepexoja.
[TonynpoBOIHUKOBBIE
npubopsI

DNEeKTPUUYECKHI TOK B
pacTBopax u pacriaBax
3JEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOIMAIS. DIEKTPOIIN3

DNeKTPUYECKHUI TOK B razax.
CaMoCTOSTEIIbHBIN 1
HECaMOCTOSITENbHBIA pa3psl.
Monnus. I1nazma

https://m.edsoo0.ru/QUOQUWV91

https://m.edsoo.ru/2VX2KLFQA

66

DJeKTpUYeCcKue MpUuOOpPhI U
YCTPOMCTBA U UX
MPAKTUYECKOE IIPUMECHEHHUE.
[IpaBuna TexHUKH
0€30MacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

68

KonTponbHas pabota mo
TeMe «DIEeKTPOCTATHKA.
[ToCcTOAHHBIN NEKTPUUECKUI
TOK. TOKU B pa3IMYHBIX
cpenax»

PesepBHBIil ypoK.
Oo6o0muaromuii ypox 1mno
TemaM 10 kimacca

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MArHUTHL K UX
B3aHUMOJICUCTBHUE.
MaruuTHoe nosie. Bexrop
MAarHuTHON MHAYKIIMH.
JIMHUM MarHUTHOM
WHIYKIUU

Bcero

KoauuyecTBO 4acoB

KoHnTpoJbHbie
padoThI

Jlara

IIpakTHnyeckun
p eckne U3YYeHUs

padoThI

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/bHbIEe pecypChl

https://m.edso0.ru/4ADMOY IJN6

MarsuTHOe noJje
MIPOBOJIHUKA C TOKOM. OTIBIT
Opcrena. Bzaumoneiicteue
MIPOBOTHUKOB C TOKOM

JlabopaTopHas pabota
«3yueHne MarHuTHOTO
ITOJIA KaTylIKKU C TOKOM>»

JleficTBHE MarHUTHOT'O MOJIS
Ha MPOBOJIHUK C TOKOM.
Cuna Amnepa.
JlabopaTopHas pabota
«HccnenoBanne neMCTBUS
IMOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»

https://m.edso0.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JleiicTBHE MarHUTHOT'O MOJIS
Ha JBHKYITYIOCS
3apsbKeHHYHo yactuiy. Cuna
Jlopenma. PaGoTa cuiib
Jlopenua

https://m.edsoo.ru/7ABZQGQC9

DneKTpOMarHuTHasI
uHyknus. [Torok BekTopa
MarHuTHON uHaykuuu. I1C

https://m.edsoo.ru/\VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

WHAYKIUU. 3aKOH
3JIEKTPOMATrHUTHOMN
unaykiuu dapanes

JlabGopaTopHas paboTta
«HccnenoBanue SBiacHUA
ANEKTPOMAarHUTHOM
WHIYKITAH

NunykTUBHOCTB. SIBICHUE
camonHykuuu. J1C
CaMOUHIYKIMH. DHEPIrust
MarHMTHOTO TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
noie

https://m.edso0.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

TexHuueckue ycTpoicTBa u
UX IPUMEHEHHE:
MIOCTOSIHHBIE MarHUTHI,
AJEKTPOMAarHuThl,
AJIEKTPOABUIaTENb,
YCKOPUTENH 3J€MEHTAPHBIX
YacTHUL, THAYKIIMOHHAS €Yb

https://m.edsoo.ru/UWNLFA9L6

10

O60061maronuit ypok
«MarsuTHoOe 1ozJe.
DJIEKTpOMarHuTHast

WHIYKIHS

https://m.edso0.ru/COB05BGMC

11

12

KonTponbHas pabota mo
Teme «MarauTHoe moJie.
DneKTpOMarHuTHas
WHITYKITHS

CB0OOIHBIE MEXAHUYECKIE
kosebanus. ['apmoHndeckue
KoJieOaHusl. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

https://m.edso0.ru/8X637ELEU

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

JlaGopaTopHas paboTta
«HccnenoBanue
3aBUCUMOCTH IIEPHOJIa
MaJIbIX KoJiebaHuil rpy3a Ha
HUTHU OT JJIMHBI HUTH U
MacChl Tpy3a»

KonebarenbHblil KOHTYD.
CB00OOIHBIE
AIEKTPOMArHUTHBIC
Koyie0aHus B HACATLHOM
KoJIeOaTeIbHOM KOHTYDE.
AHanorust Mexuy
MEXaHUYECKHUMU U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpPaHEHHUS YHEPTUU B
HIeaIbHOM KOJIe0aTSILHOM
KOHTYpe

https://m.edsoo.ru/DPZ8KR61C

https://m.edso0.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o
3aTyXaroumx KoJIeOaHusIX.
BeinyX1eHHBIE
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. BeinyxaeHHbie
AJIEKTPOMArHUTHBIC
Koye0aHus

https://m.edsoo.ru/FMBDWPPG4

17

[IepemeHHBIN TOK.
CunyconaanbHbII
IIEPEMEHHBIN TOK.
MouHOCTh IEpEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JICHCTBYIOLIEE 3HAYEHUE
CWJIBI TOKA U HAIIPSIKEHUS

https://m.edsoo.ru/VDEY XRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

18

19

Tpancdopmarop.
[IpousBoxacTBo, nepenaya u
noTpeOIICHNE SICKTPUICCKOM
SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE
JJIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOTr0
TOKA, JTUHUMN
NIEKTponepenay

https://m.edsoo.ru/1ZWZUL8QK

https://m.eds00.ru/93Z12W400

20

21

DKOJIOTUYECKUE PUCKHU TIPH
MPOU3BOJCTBE
anekTpo3nepruu. Kynerypa
HMCIOJIb30BaHUSI
3JIEKTPOIHEPIUU B
MOBCEIHEBHON XKU3HU

MexanndecKre BOJHBI,
YCJIOBUS PacCIpOCTPAaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBIL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

https://m.edso00.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

22

23

3Byk. CKOpOCTbH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

DIIEKTPOMarHUTHBIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[IIkana 3neKTpOMarHUTHBIX
BOJIH

https://m.edso0.ru/Z82706V70

https://m.edso0.ru/SWB57C06 X

24

[IpuHUMIBI paIUOCBSI3U U
TeneBuaeuus. Pazsurue
CPEJICTB CBSI3H.
Pagnomnokanus

https://m.eds00.ru/2WQTSLGLV



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV

25

26

27

KonTposbHas padota
«Kosnebanus 1 BOIHBI»

[IpssMmonuneHOe
pacrpocTpaHeHHe CBETa B
OJIHOPOJHOM Cpexe.
TodeuyHbI HCTOYHHUK CBETA.
JIyd cBera

OTtpakenue cBeTa. 3aKOHbI
OTPaKEHMs CBETA.
[Toctpoenue n3odpaxeHuii B
IUIOCKOM 3€pKajie

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUE74NDOW

https://m.edsoo.ru/IMBKOM?22Z

28

[Ipenomnienue cBeTa.
[TonHOE BHYTpEeHHEE
otpaxkenue. [IpenenbHbIit
YTOJI [TOJIHOTO BHYTPEHHETO
OTpaKEHUs

https://m.edsoo.ru/V49RISTRN

29

30

JlaGopatopHnas pabora
«M3mepenune nokazarens
MIPEJIOMIICHUS CTEKJIa

JInn3ssl. IlocTpoenue
n300pakeHUi B JIMH3E.
®opmyJia TOHKOHN JTMH3BI.
YBenuueHue JIMH3bI

https://m.edso0.ru/J02E1M1DQ

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopatopHnas pabora
«HccrnenoBanne CBONCTB
M300pakeH B JIMH3AX»

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus cBera. CnoxxHbIN
cocrtaB Oemoro cBera. [[Ber.
JlaGopatopHnas pabora
«Habmonenne qucnepcuu
CBETa»

https://m.edsoo.ru/KOQOWVKE11



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11

33

HNutepdepennus cera.
Hudpaxius ceera.
JudpakuonHas pemeéTka

https://m.edsoo0.ru/C8LCRSEJI

34

35

36

ITonepeyHOCTh CBETOBBIX
BosH. [lonsspusanus csera

Onrtuyeckue mpuOOPH U
YCTPOMCTBA U YCIIOBHS X
0€301acHOTO MPUMEHEHUS

['panu1ibl TPUMEHUMOCTH
KJIACCMYECKON MEXaHHUKH.
[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIbHOCTH

https://m.eds00.ru/Q2118XY0OJ

https://m.edso00.ru/M5127JYGT

https://m.edso0.ru/P8GBI9FJ5N

37

38

39

OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH.
3amenJieHne BpEMEHH U
COKpAIIIEHHUE JIJTUHBI

3HCpFI/I5I " UMITYJIbC
peHﬂTHBHCTCKOﬁ YaCTHIIBI.
CBs13b MaccChl C 3HepFHeI>'I u
HUMITYJIbCOM. 3H€pFI/I$[ ITOKOs

KonTponbnas padora
«Onrtuka. OCHOBBI
CHElUaJIbHON TEOpUHU
OTHOCHUTEJILHOCTH»

https://m.edso0.ru/0VLMCNG6B2

https://m.edso0.ru/190Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonbl. ®opmyna [1nanka.
DHeprus U UMMIyibc GpoToHa

OTKpBITHE U HCCIIEIOBAHNE
dotorddekra. OnbiTel A. T
CroneroBa

3akonsl Gpotorddexra.
VYpaBueHue DitHmITeHA 7151
dbotorddekra. «KpacHas
rpanuna» Gotorddexra

https://m.edsoo.ru/ZL6P16LAQ

https://m.edsoo0.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

43

HaBnenne cBera. Onbithl I1.
H. JIebeneBa. Xumuueckoe
JIIENCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue yCTpoucTBa U
MPAKTUYECKOE PUMEHEHUE:
dhoToseMeHT, GOTOIATUHK,
coJHEe4Has Oarapes,
CBETOJIUO]T

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3amay mo reme
«IIJIeMEHTHI KBAHTOBOM
OIITUKID)

https://m.edsoo.ru/ZE73A67B1

46

47

48

Monens atoma TomcoHa.
OmnsiTel Pesepdopaa mo
PacCEsIHUIO (-YaCTHII.
[Inanerapnas mozenp aTroma

[TocTynmater bopa

N3nydyenue u nornoueHue
(hOTOHOB NpU Nepexoie
aToma C OJHOIO YpOBHSA
SHEPTruM Ha Apyrou. Buasl
CIIEKTPOB

https://m.edsoo.ru/FIC11POHN

https://m.edso0.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBrIe cBOMCTBA YaCcTHIL.

Bounnbl ne bporins.
KopnyckynsipHo-BoIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYeHHE

https://m.edsoo0.ru/J710TLFCO

50

OTtkpbiTHE
pannoakTUBHOCTH. OTIBITHI
Pesepdopaa o
OTIpPEICIIEHUIO COCTaBa
PalMOAKTUBHOTO U3JTyYCHHS

https://m.edsoo0.ru/TSJFUU3TP

51

CgoiicTBa anbda-, bera-,
ramMmma-u3iyucHus. BiusiHue

https://m.edsoo0.ru/UOIRQS0Z5



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5

52

53

PaaMOaKTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

OTKpbITHE IPOTOHA U
HeriTpona. M3otombl. Anbda-
pacnaz. DJIeKTPOHHBIN 1
MMO3UTPOHHBIN OeTa-pacmal.
l'amma-u3nyuenue

3HepFI/I$I CBs31 HYKJIOHOB B
anpe. SnepHble peakiyu.
SnepHslil peakTop.
[Ipo6aembl, epcreKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI
SJIEPHON YHEPIETUKU

https://m.edsoo.ru/H2XIHOG3E

https://m.edso0.ru/CFJYJSSIG

54

55

56

DJIeMEeHTapHbIE YaCTHUIIbI.
OTKpbITHE O3UTPOHA.
Metoabl HAOIIOICHUS U
pETUCTpaLMK JIEMEHTAPHBIX
yactul. Kpyrisliii cron
«DyH1aMEHTAIIbHBIC
B3auMoAercTBud. ENUHCTBO
(bu3nuecKoil KapTUHBI MUPay

Oranel pa3BUTHUS
actpoHomuu. [IpukiagHoe n
MHUPOBO33PEHUYECKOE
3Ha4YeHHE aCTPOHOMMH. Bug
3BE31HOrO Heba. Co3Be3aus,
SAPKUC 3Bé3)II)I, IIJIAHETHhI, UX
BUJIUMOE JIBUYKEHUE.
Conneunas cucrema

Comnune. ConHeunas
aKTUBHOCTE. MIcTOUHUK
sHepruu CoJiHIIa U 3BE3]T

https://m.edso0.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
rJ1aBHOM
MOCJIeI0BATEILHOCTH.

BuyTpennee crpoenue 3BE31.

CoBpeMeHHbIE
MIPEJICTaBICHHS O
IMPOUCXOKIACHUHN U
sBoonru CoJHIIa U 3BE3]

https://m.edso0.ru/GGD3W74Z0

58

59

Mnineunsiii [1yTe — Hamma
lNanaktuka. [Tonoxenue u
neukenrne ConHUa B
lanaktuke. ['anakTuku.
YépHblie IBIPHI B siApax
rajakTHK

Bcenennas. Pa3z0oeranue
ranaktuk. Teopus bosbiioro
B3pbIBa. PennkToBOE
n3inydeHue. MerarajnakTuka

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

60

61

Heperennsie npobiaembl
aCTPOHOMUU

KonTtponbHas pabota
«DNEMEHTHI aCTPOHOMUH U
acTpo(U3UKI»

https://m.edsoo.ru/LJHNL2MCF

https://m.edso00.ru/TXTTCT488

62

Oo6o06maromuit ypok. Pomib
(U3HUKN U aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM,
COLIMAJIbHOM U 3THYECKOM
chepax neaTenTbHOCTH
YyeoBeKa

https://m.edsoo.ru/WNJ5CRXYD

63

O6o06maromuit ypok. Posis u
MecTo (U3UKU U

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

aCTPOHOMHUU B COBPEMEHHOU
Hay4HOU KapTHHE MHpa

O6o6maromuii ypox. Pomib
¢busnueckoil Teopuu B

64 (dbopMupoBaHUH 1
MpEJICTaBICHUMN O
¢bu3nveckoil KapTUHE MUpa

Oo6o06mraromuii ypox. Mecto
(bu3nuecKoil KapTUHBI MUpA

65 B 00IIIEM psITy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE
PesepBHBIii ypOK.
MaruuTHoO€ noe.

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

66 1 https://m.edsoo.ru/EVMFIQTP6
DneKTpoMarHuTHas
WHIYKIUA
PesepsHbIil ypok. OnTuka.

67 OCHOBBI CICTIHATIBHOMN 1 https://m.edsoo.ru/ESABJRKS8L

TCOpHUU OTHOCUTCIIbHOCTU

Pesepnsiii ypok. KBanToBas
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MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon "
IDOBEDSIEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yjabTara
JleMoHCTpHpOBaTh Ha TpuUMEpax poib M MecTo (U3UKH B
101 (dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH
Jonen

Y4YuTHIBaTh T'PAHUIIBI IPUMEHEHUS U3YICHHBIX (DU3NUCCKUX MOJICIICH:
MaTepuagbHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOIOTHO

10.2 TBEPAOE TEJI0, UICATIbHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUAKOCTEH U
TBEPABIX TEJ, TOYCUHBIA JJICKTPUUECKHUH 3apsii — MpH PEUICHUU
bu3HYecKuX 3a1a4

Pacnio3naBath pusnueckue sBiaeHUs (MIPOIECChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHUYECKON TEOpuu
CTPOCHHUSI BEIIeCTBA M DIEKTPOJUHAMUKH: pPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBH)KEHHE, CBOOOIHOE MaieHHE
TEJ, JABMKEHUE IO OKPYXHOCTH, WHEPIHs, B3aUMOJACHCTBHE TEI;
muhdy3us, OpPOYHOBCKOE [IBHXKEHHME, CTPOCHUE J>KUIKOCTEH W
TBEPABIX Te€J, W3MEHEHHEe o00béMa Tel IMpd HArpeBaHUU
(oxnaxkaeHuun), TEIUIOBOE PAaBHOBECHE, HCIApEeHHE, KOHJIEHCAIHs,
IUTaBJIGHUE, KPHUCTAUIM3alNs, KHIIEHHWEe, BIAKHOCTH BO3yXa,
MOBBIIICHUE JaBJICHHUS Ta3a NpPU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBSI3b MEXKIy TapaMeTpaMH COCTOSHHS Tra3a B
M30MpOIIeCcCax; MIEKTPU3aLUs Tell, B3aUMOIeHCTBHE 3apsi 0B

10.3

OnuceiBaTh MEXaHUYECKOE JABI)KCHHE, HCHOIb3Ys (PU3NYECKUe
BEIIMYUHBI: KOOPJIUHATA, ITYTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIIYJIbC Tella, KUHETHYeCKas DJHEprus,
MOTEHIIMATbHAS DHEPTUs, MeXaHW4eckas paboTa, MexaHWYecKas
MOIIHOCTh, MPHU OMHUCAHWU MPABHIBHO TPAKTOBaTh (UIUUYECKUIN
CMBICJT HCTOJIb3YeMBIX BEJIMYUH, WX OOO3HAUYCHUS] U EIUHUIIBI,
HAXOJUTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BETUUUHY
C APYTHUMH BETUYMHAMHI

10.4

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIE
SBJICHUS, HUCHOJNb3ysl (U3MUECKHUE BEIWYUHBI: JIaBJICHHE Ta3a,
TeMnepaTrypa, CpeAaHsss KHUHETHYECKas »JHEpPrus XaoTHYECKOIo
JBW)KCHUS MOJIEKYJ, CPEIHEKBAJPAaTHUYHAsL CKOPOCTH MOJIEKYII,
KOJMYECTBO TEIUJIOTHI, BHYTpPEHHsA OHHeprusa, paborta rasa,
KOA(UIIMEHT TOJIE3HOr0 JEHCTBUS TEIJIOBOTO JIBUTATENs; MpPH
OMHUCaHUM  MPaBUIBHO  TPaKTOBaTh  (U3MYECKUIl  CMBICIH
UCIIOJIb3YEMbIX BEJIIMYMH, UX 0003HAUYEHHUS W €AMHUILBI, HaXOIUTh
bopMynbl, CBS3bIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYHUHY C
JpYTMMH BEIUYUHAM

10.5

OnuceiBaTh M3y4EHHBIE DIEKTPUYECKHE CBOWMCTBAa BEIIECTBA W
10.6 ANEKTPUYECKUE SIBICHHUS (IIPOLIECCHI), UCIONb3ys (pu3nueckue
BEJIMYMHBI:  DJIGKTPUYECKUI  3apsii,  DIEKTPHUECKOe  TIOJe,




HaIpPsOHKEHHOCTh I0JA, MOTEHLMAJ, Pa3sHOCTh IIOTEHLHUAJIOB; IIPH
OIIMCAaHUU  IPAaBUIBHO  TPAaKTOBATH ¢u3nveckuii  CMBICH
UCMOJIb3yeMBbIX BEIMYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETHUUHY C IPYTUMHU
BEJIMYUHAMU

10.7

AaHATM3UPOBATh (PU3UYECKUE TIPOIECChl W SIBJICHUS, HCIIONB3Ys
¢u3nveckre 3aKOHbI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEeHUs, |,
Il u 111 3axoHBI Hpl0TOHA, 3aKOH COXpaHEHHUSI MEXaHUUYECKOW YHEPTHH,
3aKOH COXPaHEHHS UMITYJIbCa, IPUHIIMIT CYTIEPIIO3UIIUH CHJI, TPUHIIUIT
paBHONPaBUsI HWHEPIHATBHBIX CHUCTEM OTCYETa; MOJICKYJISPHO-
KUHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, Fa30BbIC 3aKOHBI, CBSI3b
CpelHel KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMIKECHHUS MOJICKYN C
a0COIIOTHOW TEMIEPaTypoil, MEepPBbIA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHMsI DJIEKTPUYECKOTOo 3apsijia, 3akoH KyioHa; mpu sToM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE
BBIPOKEHUE U YCJIOBUs (TPAHUIIBI, 00JIACTH) TIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NMPUHLUIBI ACUCTBUS MAILIMH, NPUOOPOB U
TEXHUUYECKHUX YCTPOWCTB; pa3iudarh YCIOBUS HX O€30MacCHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON YKU3HU

10.9

BBINONHATE SKCIIEPUMEHTBI 110 UCCIICIOBAHUIO0 (PU3HUECKUX SBICHUN
U TIPOIIECCOB C HCIIOIH30BAHUEM IMPSMBIX U KOCBCHHBIX M3MEPEHUM;
pu 3ToM GOopMyIUPOBAThH NpodiIeMy (3a7ady) U TUIOTE3y yueOHOTo
DKCIEpUMEHTa, CcoOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO
000pyI0BaHUs1, IPOBOUTH OIBIT U POPMYIUPOBATH BHIBOIBI

10.10

10.11

10.12

OCYHICCTBJ'IHTI) NpsAMbIC W KOCBCHHBLIC HN3MCPCHUA (i)I/ISI/I‘IeCKI/IX
BCJIIMYHH, IMIPpU 3TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUA U
HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOI‘pGHIHOCT@fI I/ISMCpeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MeXAY (U3NYECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPEHMI; IIPU 3TOM KOHCTPYHPOBATb
YCTaHOBKY, (DMKCHpPOBaTh pPE3yJbTaThl IOJTYYEHHOM 3aBUCHUMOCTH
¢bu3nUecKrx BEIMYUH B BHJIE TaOIUI U IpadUKOB, eaTh BHIBO/BI 110
pe3yabTaTaM MCCIIEOBAHUS

Cobmtoiate  mpaBmiia  0€30IacHOrO Tpyla TMpU  I[POBEIECHUU
UCCIIEIOBAaHU B paMKax Y4eOHOTO »JKCIIepUMEHTa, Yy4eOHO-
WCCIIEIOBATENIbCKOM U MPOEKTHOM JEATEIIbHOCTH C UCIIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS

10.13

10.14

10.15

Pemarp pacu€THble 3a/1a4u ¢ SBHO 33JJaHHON (PU3UYECKOM MOJIENbIO,
UCTIONB3Ys (DU3WYECKUE 3aKOHBI W TPUHIIMIIBI; HA OCHOBE aHaIu3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYI0 MOJEJb, BBIICTATH
¢buznyeckre BeIUUUHbBI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ perIeHHUs,
MPOBOJUTh PAaCUY€Thl M OIEHUBATh PEATbHOCTh MOJYYEHHOTO
3HaYCHMs (PU3NMUECKONU BETMUHNHBI

Pemate  KayecTBEHHBIE  3aJaud:  BBICTpPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUMN C OIIOPOM HA U3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

Hcnonb30BaTh MpU pelIeHHMH Y4eOHBIX 3a/7ad COBpPEMEHHBIE
MH(OPMAaLIMOHHBIE TEXHOJOTUU JUIsl TOHUCKA, CTPYKTYpPUPOBaHMS,
MHTEPHpPETAllMK M TMPEICTaBICHHUs Y4eOHON M Hay4YHO-TIONMYJISIpHOU




10.16

10.17

10.18

uH(pOpMaLIKH, MOJIYYEHHON U3 Pa3IUYHbIX UCTOYHUKOB; KPUTUUECKHU
aHAJTM3UPOBAThH MOJTyYaeMyr0 HH(POpMAIUIO

[TpuBOANTH MpPUMEPHI BKJIAZa POCCUHCKUX M 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBICHEHHE IPOLIECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

Mcronb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HMKE B TMOBCEIHEBHOU
KHU3HM Juid  o0ecriedeHus O€30MaCHOCTH IpU  OOpalleHuu ¢
npubopaMy M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpPaHEHUS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpYXKaloLIEeH cpene

PaboTaTh B rpynie ¢ BHIIIOJIHEHUEM Pa3IUYHbIX COLIMAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TIpYIIbl, palMOHAIBHO pPAaCHpenessTh
00s3aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTYyallUsX, aJ€KBaTHO OLIEHMBATh BKJIaJ Ka)KJOTO U3 YYaCTHHKOB
TPYIIIBI B pEIICHHE PaCCMAaTPUBAEMON TPOOIIEMBI

11 KJIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

111

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

JleMOHCTpHpOBaTh Ha TWpUMEpaXx pOJIb H MeCTO (U3HKU B
(GbopMUPOBaHUN COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOMN NEATEIIBHOCTH
JIIOJIeH, 1IEJIOCTHOCTD U €AMHCTBO (PM3HUECKON KapTUHBI MUPa

11.2

VY4uTBIBaTh IPAaHUILIBI TPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIETIEH:
TOYEYHBIN JICKTPUYECKHUN 3apsl, siiepHas MOJIENIb aTOMA, HYKJIOHHAs
MO/IEJIb aTOMHOT'0 si/ipa MPH peleHNH Pru3nyeckux 3aaay

11.3

11.4

Pacnio3naBath Qu3ndeckue siBIeHUs (IIPOLIECCHI) U OOBACHATH HX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMUTHOE  JICUCTBUS  TOKAa,  B3aWMOJICHCTBHE  MAarHHTOB,
AIIEKTPOMArHUTHAS WHAYKILHUSA, IEHCTBHE MAarHUTHOTO TIONS Ha
MPOBOJAHUK C TOKOM H JIBIDKYIUHCS 3apsj, SJICKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, NPSMOJMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe, TNpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
NOJISIpU3aLUs CBETA, JUCIIEpPCUs CBeTa, (POTOINEKTpruIecKuil 3pdexr
(dpotorddexT), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHas © HCKYCCTBEHHAas
pannoaKTUBHOCTh

OnuceiBaTh H3y4YEHHBIE CBOMCTBAa BeHIECTBa (IIEKTPUUECKHE,
MAarHuTHBIC, OIITUYCCKUE, BHGKTpI/I‘IeCKyIO HpOBO}II/IMOCTB paSJ'II/I‘—IHI)IX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢busznyeckue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToOKa,
ANEKTPUUYECKOE  HaIpsSHKEHUE, DIEKTPUYECKOE  COINPOTHUBIICHUE,
pasHocTh nmoteHnuanos, JJIC, paboTta Toka, HHIYKIIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHna, WHAYKTUBHOCTH KaTYILKH,
3Hepr1/1$[ BHGKTqueCKOFO U MAarHuTHOTO noneﬁ, nepno;l 1 9acTtoTa
KosneOaHuil B KoieOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B ITPOLIECCe
TapPMOHHMYECKUX  AJICKTPOMArHUTHBIX  KojeOaHwii,  (oKycHOE
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pacCTOsIHUE M ONTUYECKas CUja JIMH3BI, IIPU ONHUCAHUM IMPABUIBHO
TPAaKTOBaTh (PU3UYECKUI CMBICI HCIONb3YyEeMBIX BEIWYHMH, HX
0003HaueHWs] U EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BeTUYUHAMH

OnuchiBaTh M3yYEHHbIE KBAaHTOBBIE SIBJIEHUS U  IPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (HOTOHA,
[Iepuoz Mojrypacmnaza, SHEprus CBA3M aTOMHBIX AJ€p; IIPU ONMCAaHUU
OPaBHJIBHO TPAaKTOBAaTh (PU3UYECKHA CMBICT  HCIHOJIb3YEMBIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUCHUE (PU3MUECKON BEJIUUYNHBI

11.6

11.7

AHanu3upoBath (pU3MYECKHE NPOLECChl M SBJICHUSA, HCHOJb3YA
¢usznueckue 3aKOHbl M OpUHUUIBL:: 3akoH Owma, 3aKOHBI
IIOCJIEZ0BATENBHOIO U IAPAJUIENIBHOIO COEIUHEHUS INPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIUH, 3aKOH
IPSIMOJIMHEMHOI O PaCpOCTPaHEHMS CBETA, 3aKOHBI OTPAXEHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS CBETa, YypaBHEHHE OWHIITEWHa U1
doroaddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPaHEHHUS OJJIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHUs1 MaccoBOIO 4YHCla, IHOCTynarsl bopa, 3akoH
pPaAMOAaKTUBHOIO paclaja; MpU 3TOM pa3IMyaTh CIOBECHYIO
(GbopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIIOBUS
(rpanubl, 00J1aCTH) TPUMEHUMOCTH

OHpeI[CJ'ISITI) HAIpaBJICHUC BCKTOpAa HWHAYKIMU MAarHuTHOI'O IIOJIA
IMPOBOJHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3aBAEMOE IUIOCKUM
3€pKaJIOM, TOHKOW JINH30M1

11.9

BBINONHATE SKCIEPUMEHTHI 110 CCIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOIIECCOB C HCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX W3MEpPEHUIl;
pu 3ToM (GOpMYIMPOBATE POOIEMY (3a/1a4y) U TUIIOTE3y YUeOHOTO
DKCIEPUMEHTa,  CcOOMpAaTh  YCTAHOBKY U3  IPEUIOKEHHOIO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

11.10

OcymiecTBiIATh MNpsSMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM CIOCO0 M3MEpEHUs U
UCIIOJIB30BaTh U3BECTHBIE METObI OLICHKU ITOIPELIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEITMYHMH C UCIIOIB30BaHHEM
NPSMBIX HM3MEPEHUH; IIPU HTOM KOHCTPYUPOBAaTh YCTAHOBKY,
(buKcupoBaTh pe3yibTaThl MOJYYECHHOH 3aBUCHUMOCTH (DU3MYECKHX
BEJIMYMH B BUJIE TaOJIUIl U TPapUKOB, €JIaTh BBIBOABI 110 pe3yJbTaTamM
UCCIIEI0OBAHNS

11.12

11.13

CobmoaTe mpaBuiia 0€30MacHOrO TpyAa TMpU  MPOBEACHHUH
UCCe0OBaHUN B paMKax y4eOHOro »SKCIEepUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKON M IPOEKTHOI 1eATEIbHOCTHU C UCIIOIb30BAHUEM
U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Pematp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHON (PU3UYECKOM MOJIENbIO,
UCTIONB3Ys (DU3WYECKUE 3aKOHBI W TPUHIIMIIBI; HA OCHOBE aHaIu3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3NYECKYI0 MOJETb, BBIICTATH
(bu3nvecKrue BEMUIUHBI U (hOPMYJIbI, HEOOXOIUMBIE JJIs €€ pelIeHus,




11.14

11.15

11.16

11.17

11.18

MPOBOJNUTh pPacy€Tbl M OLEHUBAaTh pPEAIbHOCTh IOJYYEHHOTO
3HAYCHUS (PUINICCKON BETUIHHBI

Pemate  KayecTBEHHBIE  3a/Jaud:  BBICTpaWBaThb  JIOTUYECKU
HEIPOTUBOPEUHBYIO LIETIOUKY PACCYXICHUI C OMIOPON HA U3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UIECKUE SBIICHUS

Hcnonp30BaTe MpU pelIeHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl NOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIPETAllMM U IPEICTaBICHUS y4€OHOW M HAy4YHO-IIOMYJISIPHON
MH(pOpMaLKH, TOJYYEHHOW U3 PA3IUYHBIX UCTOUYHUKOB; KPUTUYECKU
aHAJTM3UPOBAThH MOJTyYaeMyro HH(POpMAIUIO

OOBSCHATH NPUHIIMITBI ACHCTBHUS MAIIWH, TPHOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ivyaTh YCIOBHS HMX OE30IaCHOTO HCITOJIB30BAaHUS B
HOBCEIHEBHON KU3HU

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE ITPOLIECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTHI

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (PU3KMKE B IMOBCEIHEBHOU
KU3HU JJig  obecriedeHusi Oe30MacHOCTH TpH  OOpalieHUuH C
npubopaMM W TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHCHUS
3I0POBbSI M COOJIONIEHUS HOPM SKOJIOTUYECKOTO IIOBEJICHHUS B
OKpY’Kalollen cpeze

11.19

PabGotaTh B rpymmne ¢ BBIIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpyIIbl,  PAMOHATBHO  pacIpeiessTh
0053aHHOCTM M IUUIAHUPOBATH JAEATENIBHOCTb B HECTAHIAPTHBIX
CUTYyallUsIX, a/IeKBAaTHO OLEHMBATh BKJIAJ KaXKJIOT0 M3 YYaCTHUKOB
IPYNIIBI B PELIEHUE paccMaTpUBaeMOi poOIeMBbl

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kona
pa3aena

Konx nposepsiemoro

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS
3JIeMEHTAa

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHU A

®dusznka — Hayka o mnpupozae. Hayunbie
METO/1bl IO3HAHUS OKpYrKaro1iero Mupa. Poib
JKCIIEpPUMEHTa W TEOpUHM B  Ipollecce
MO3HAHUS PUPOJIBL. DKCIIEPUMEHT B (PHU3UKE

MonenupoBanue GU3NYECKUX SIBICHUNH U
MPOIIECCOB. Hayunble TUTIOTE3BI.
®usnueckue 3aKOHbl U TEOpHH. [ paHuUIbI
MIPUMEHUMOCTH (bu3HIecKux 3aKOHOB.
[Ipuamun coorsercTBust. Pone u  mecro
¢u3ukn B (GOPMUPOBAHUU COBPEMEHHOMU
Hay4HOW KapTUHBI MHpa, B MPAKTUYECKOH
NEeITEIbHOCTH JTIOIEH

MEXAHUKA
KMHEMATHKA




2.2

2.11

Mexanunueckoe IBIKCHUE.
OTHOCI/ITCHBHOCTB MCXAHHUYCCKOT' O
newkeHus. Cuctema orcuéra. Tpaekropus

2.1.2

[lepemenienue, CKOPOCTh (CPEIHSAS CKOPOCTh,
MTHOBEHHAss  CKOPOCTb) U  YCKOpPEHHUE
MaTepUaIbHOM TOYKU, MX MPOCKIUH Ha OCU
CHUCTEMBI KOOpPJMHAT. Crnoxenue
MEePEMEIICHUN U CIIOAKEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBIKCHUE. I'padpuxu
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHMUH, IIyTH U IIepeMeleHus
MaTEpHaIbHOU TOUYKH OT BpEMEHU

2.14

2.15

CBoboaHoe nageHue. Yckopenue
CcBOOOJHOTO MaJCHUSA

KpuBonnueliHoe nBrkeHue. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOPOCTb. ITepuon U 4acToTa.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTPOﬁCTBaZ CIINAOMCTP,
ABWIKCHUC CHApAAO0B, LCIIHBIC MU PCMCHHBIC
epcaadu

2.1.7

TMHAMUKA

2.2.1

2.2.2

2.2.3

IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUICHUS MEXIY MyTsIMU,
MIPOMICHHBIMU TEJIOM 3a IOCJIEA0BATEIbHbBIE
paBHbIE  INPOMEXYTKHM  BpPEMEHH  IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
JBWKEHHsI IIApUKa B BSI3KOM JKMJIKOCTH.
W3yuenne nBUKEHUS Tena, OpPOLIEHHOTO
TOPU30HTAIIBHO

[Tpunamn OTHOCHUTEIBLHOCTHU TI'annies.
[lepBriii 3akoH HeroTona. MuepuumanbHble
CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHnun cyneprnoznuuun
CHII

Bropoii 3akoH HeroTOHa 111 MaTepHabHON
TOYKM B HMHEPLUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3akoH HeroToHa mis
MaTEpUAIbHBIX TOYEK

2.2.4

3akoH  BceMupHoro Tarorenus. Cuia
TsokecTh. IlepBasg kocmuyeckas CKOpPOCTb.
Bec tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u CcHhJIa TPCHUA IIOKOA.
Koaddunuent tpenus. Cusa conpoTuBieHus
IIpH ABMIKCHUU TECJIa B ) KUAKOCTH HUJIM I'a3C

[TocTynarenbHOe U BpalaTelbHOE JBUKEHUE
aOCOJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAIICHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO
tena B 1CO

2.2.9

2.2.10

Texunyeckne YCTpOﬁCTBaZ INOAIIMITHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTudeckue paboTsl. M3yuenue nBmKeHUs
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JENCTBHEM HECKOJbKUX cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINUX
B JehopMuUpyeMOl TPYKUHE U PE3UHOBOM
oOpasie, OT BEIMYUHBI HX JedopMaluu.
HccnenoBanue YCIIOBUI paBHOBECHS
TBEPJOTrO TeJla, UMEIOILIETO OCh BpalleHUs

3AKOHbBI COXPAHEHN A B MEXAHUKE

2.3.1

2.3.2

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTepHalIbHBIX To4eK. VMmyinbc cuibl u
M3MEHEHHE UMITyJIbCa TeJla

3akoH coxpaHeHuss umnyiasca B HCO.
PeakTuBHOE IBU)KEHHE

2.3.3

PaGora cuet

2.34

MormHocTs criIbl

2.3.5

Kunernueckass  sHeprus  MaTepHAIBHON
TOYKU. Teopema 0 KHHETUYECKON SHEPTUU

2.3.6

2.3.7

2.3.8
2.3.9

[lorenunaneHas sHeprus. [loTeHuumanpHas
SHEprus yapyro nehopMUpPOBaHHOM
npyxuHsl. lloreHuunanbHass sSHeprus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU

[ToTeHnmanpHple 1 HENOTEHIMAIBHBIEC CUJIBL.
CBs3p paboOTBl HENMOTEHUHUAIBHBIX CHUJI C
M3MEHEHNEM MEXaHUYECKON SHEPIUU
CUCTEMBI TeJl. 3aKoH COXpaHEHUs
MEXaHWYECKON IHEPTUn

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4ecKkue yCTpONCTBA: IBH)KEHHUE PAKET,
BOJOMET, KOIEP, IPY>KUHHBIN ITUCTOJIET

2.3.10

[Ipaktuueckne pabotel. 3yuenue cBs3u
CKOpPOCTEH Tel MpU HEYIpyrom yuape.
UccnenoBanue cBsi3u  pabOTBl  CHJIIBI  C
M3MEHEHUEM MEXAHUUYECKOM HEPIUH Tena

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH




3.11

3.1.2

3.1.3

OCHOBHBIC  TIOJIOKEHHUSI  MOJICKYJISPHO-
KUHETHYECKON TEOPHUH. BbpoyHnoBckoe
newkenue. uddysusa. Xapakrep IBUKCHHS
Y B3aMMOJICHCTBHSI YACTHII BEIECTBA

Mopenu cTpoeHHs Ta30B, >KUJIKOCTEH U
TBEPIABIX TEI W OOBACHEHHE CBOWCTB
BCIIECTBA HA OCHOBE 3TUX MOJECNICH

Macca wmonekyn. KosmuecTBo BeliecTsa.
[Tocrosnnas ABoraapo

3.14

3.15

3.1.6

3.1.7

TenmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [lkana remneparyp Llenscus

Mogenb nacajbHOro rasa. OcHoBHOE
YpaBHCHHUC MOHGKYJISIpHO'KHHeTH‘ICCKOﬁ
TCOPHU UACAIBHOI'O ra3a

AbGcoutoTHas Temreparypa Kak Mepa cpeiHeit
KMHETHYECKOU SHEpruu TEILIOBOI'O
IBYKEHMs dactull rasa. Illkama temneparyp
KenbBuHa

VpaBuenue Kianeitpona — Menzeneesa.
3akoH /lanbToHa

3.1.8

I"azoBble 3akonbl. 30mporieccsl B ieatbHOM
rase C MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA:
U30TepMa, H30X0pa, n3obapa

3.1.9

3.1.10

TexHuyeckue  yCTpOHCTBa:  TEpPMOMETD,
OGapometp

[Ipaktuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIY rnapamMeTpaMu
COCTOSIHMSI Pa3pEKEHHOrO rasa

3.2

OCHOBbI TEPMOJAMHAMUKHN

321

3.2.2

TepmoanHamMuueckass cucreMa. BHyTpeHHss
JHEPIUs TEPMOJMHAMMYECKOW CHUCTEMBI U
CIOCOOBI €€ N3MEHEHMSI

KonunuectBo Temnots! u pabora. BHyTpeHHss
9HEPIrUsl OJJHOATOMHOI'O HJEAJIBHOTO Ta3a

3.2.3

3.24

Bunel Tenmonepegauu: TEIUIONPOBOAHOCTS,
KOHBEKIIHS, U3aydeHne. TermoéMKocTh Tena.
VYaennHas TenJIo0EMKOCTh BellecTBa. Pacuér
KOJINYECTBA TEIIOTHI IPH TEIUIONEpeaaue

ITepBsrit 3aKOH TEPMOJUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K H30MPOIIECCaM.
I'pacdmueckas uHTEpIpeTanus paboTh ra3a

3.25

TennoBsle MamuHbl. [IpuHIMDEL nelicTBUSA
TETIOBBIX MamuH. [IpeoOpa3oBanus sHepruu
B TemioBbiX MammHax. Koadduument
nosiesHoro  geiictBus  (mamee —  KIIM)
terioBoid MamuHkl. [{ukin Kapuo u ero KII/]




3.2.6

3.2.7

3.2.8

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs MpomeccoB B MPHPOJIE.
TenmoBele  ABUTATENU.  OKOJOTHYECKHE
MPOOJIEMBI TETIOIHEPTETUKH

Texnuueckue YCTpOMCTBA: JBUTaTeIlb
BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOIMJIbHUK, KOHJIUIIUOHED

[IpakTueckue paboTHL. N3mepenue
YIEIbHOU TEIUIOEMKOCTH

AI'PEI'ATHBIE COCTOSHNMA BEIECBA. ®A30BBLIE ITEPEXO/IbI

ITapooOpazoBanue u KOHJICHCALHS.
331 Hcnapenne u kuneHue. YnaenbHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTh
TEMIIepaTypbl KUMEHUS OT 1aBJIEHUS
332 AOGcontoTHas U OTHOCHUTEJIbHAsl BIIAXKHOCTb
BOo31yxa. HaceleHnslii map
Teépmoe  Temo.  Kpucrammueckue U
333 amopdHble Tena. AHHU30TPOIUS CBOMCTB
KpHUCTAJIJIOB. Kunkue KPHUCTAJLJIBL.
3.3 CoBpeMeHHbIE MaTepHalIbl
334 [InaBneHne wu Kpuctaummszauus. Y JelbHas
TerutoTa tiasienus. Cyomumanus
3.35 VYpaBHEHHUE TEIIIOBOro OanaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MIOJIy4€HHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue paboTHL. Nsmepenue
BJIQ)KHOCTH BO3/1yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 Onexktpuzauust Ten. OJEKTPUYECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
412 [IpoBoaHMKHY, JTUDJIEKTPUKU U
MIOJIYTIIPOBOIHUKH
4.1.3 3aKOH COXpaHEHMsI IJEKTPUUECKOTO 3apsiia
4.1.4 B3aumoneiicteue 3apsanoB. 3akon Kymnona
4.1 Onektpuueckoe  mosie.  Hampsk€HHOCTH
415 ANEKTPUYECKOTO OIS [TpuHumn
cynepno3unuu. JIMHUKM — HanpsXKEHHOCTH
ANEKTPUYECKOTO TOJISI
4116 Pabota cun  3JIEKTPOCTATUYECKOTO  MOJIS.
ITorennuan. PasHOCTE MOTEHITNAIOB
[IpoBOAHUKY W TUANIEKTPUKU B TOCTOSIHHOM
4.1.7 JNEKTpUYECKOM  Tojae. JuanexTpuueckas

IIPOHUIIACMOCThb




4.1.8

DIEKTPOEMKOCT. Kongaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa

4.1.9

4.1.10

TexHuyeckne yCTpOMCTBA:  BJIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKAs 3alIuTa,
3a3¢MJICHHE 3JIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYWHBIN IIPUHTEP

[IpakTueckue paboTHL. N3mepenue
JIEKTPOEMKOCTHU KOHJIEHCAaTOpa

4.2

IIOCTOSHHBIN JIEKTPMUYECKMII TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

4.2.2

VYcnoBus  CyImIECTBOBaHUS  TOCTOSIHHOTO
JMEKTPUYCCKOr0 TOKa. VICTOYHHMKHM TOKa.
Cuita Toka. [TocTOSIHHBINH TOK

Hampsokenue. 3akon Oma 715 yyacTka 1enu

4.2.3

4.2.4

DJICKTPUUECKOE CONPOTHBIICHHE. Y IEIbHOE
COITPOTHBJICHUE BEIICCTBA
ITocnenoBarensHOE, napajiesibHOe,
CMEIIIAHHOE COCAMHEHHE ITPOBOIHUKOB

4.2.5
4.2.6

4.2.7

4.2.8

PaGora snextpuueckoro Toka. 3akoH [xoyns
— Jlenna

MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuia (gamee — DJIC) u
BHYTPpEHHEE CONPOTUBJIICHHE HCTOYHUKA
Toka. 3akoH Oma aisi TOJTHOM (3aMKHYTOM)
aNeKTprudeckoi enu. Koporkoe 3aMbIkanne

DONeKTpOHHAas  MPOBOAMMOCTh  TBEPIBIX
METaJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJlJIOB oT TEMIIEPATYpHI.
CBepxnpoBOIUMOCTb

4.2.9

4.2.10

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH. CobcTBeHHas u
MpUMECHas MIPOBOIUMOCTD
MOJIypoBOIHUKOB. CBONCTBA p-n mepexona.
[TonynpoBOIHUKOBBIE MPUOOPHI

4211

ONEeKTpUYECKUH TOK B DJIEKTPOJUTAX.
DneKTpoIuTHYECKAs] JMCCOLIMALIUS.
OneKTponaun3

4.2.12

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsATENbHBIE UM HECAMOCTOSTENBbHBIN
pa3psan. PasnuyHble THITBI CAMOCTOSATEIBHOTO
paspsana. Moinnus. [Tnazma

4.2.13

TexHnueckue  ycTpoilcTBa:  aMIIEpMETp,
BOJITMETP, PpEOCTaT, HCTOUYHHUKH TOKa,
AJIEKTPOHArpEBATEIIbHbIE npubopHl,
JIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJIEHMS, BaKYyMHBIN




IUOJl, TEPMUCTOPbI U  (HOTOPE3UCTOPHI,
IIOJIYIIPOBOIHUKOBBIH 1MOJI, TaJIbBaHUKA
[IpakTnueckue paboThI. N3yuenue
CMEUIaHHOTO COEIMHEHMS PE3UCTOPOB.

4.2.14 N3mepenne DJIC ucTOYHMKA TOKAa M €ro
BHYTpEHHero comnpoTuBieHus. HabGmronenue
3JIEKTPOJIN3a

11 KJIACC
Kon Koanposepsiemoro

IIpoBepsiemble 3J1€eMeHTHI COIePKAHMUS

pa3aena 3JIeMeHTa

4 OJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHASI UHAYKIUA
431 [Tocrosinubie MarHuThl. B3aumonelictue

MTOCTOSTHHBIX MarHUTOB
MaruutHoe mosne. BeKTop MarHuTHOU
uHAyKuud. [IpuHOUO — Cynepro3uiuu.

4.3.2 Jluaun marauTHON MHAYKUMuU. KapTtuHa

JUHUNA MarHUTHOM MHAYKLIUM  TOJS
MTOCTOSTHHBIX MarHUTOB
MarHuTtHoOe 10Jie€ MPOBOJHUKA C TOKOM.
KapTtuna nuHuii nomist AMTUHHOTO MPSMOTO
433 MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATyIIKH C TOKOM. ONBIT
Opcrena. B3anmozeiicTBre NpoBOJHUKOB
C TOKOM
4.3.4 Cuna AMriepa, €€ MOJlyJIb U HalPABJICHHUE
Cuna  Jlopenna, €€ MoAylp U
435 HarpaBjeHue. J[BmkeHue 3apsKEeHHOMN
43 YaCTHI[BI B OJTHOPOTHOM MarHUTHOM IIOJI€.
Pa6ora cunbl JlopeHiia
4.3.6 SIBneHune 3NeKTPOMarHUTHOM MHIYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUH
438 SC UHIYKIHH. 3aKoH
AJIIEKTPOMArHAUTHOM MHAYKIMU Papanes
BuxpeBoe »anextpuueckoe moiae. IC

439 WHAYKIIUA B TPOBOJHHKE, TBUKYIIEMCS
MOCTYIATEILHO B OJTHOPOJTHOM
MarHUTHOM TIOJIe

4.3.10 [TpaBumno Jlenma

4311 NHIyKTUBHOCTB. SIBnenne

camounaykiuu. I/1C camouHIyKIUu

4312 DHeprus MarHUTHOTO TOJI KaTYIIKH C

TOKOM
4.3.13 DIEKTPOMArHUTHOE T10JIe
4314 TexHuueckue yCTpONCTBA: TOCTOSTHHBIC

MAarHurThl, QJICKTPOMAI'HUTHI,




5.1

AIIEKTPOJBUTaTENb, YCKOPUTEIH
AJIEMEHTAPHBIX ~ YaCTULl, HWHIYKIIMOHHAs
neyb

4.3.15

KOJIEBAHMA 1 BOJIHBI

[IpakTnueckue paboTHI. Nzydenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue neMCcTBUS MTOCTOSIHHOTO
MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue SIBJIICHUS
AJEKTPOMATHUTHON MHIYKLIMU

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

KonebarenpHass cucrema. CB0OOIHBIE
KojeOanus. ['apMOHHMYECKHE KOJeOaHMS.
[lepron, wacrora, ammuMtyna u ¢asa
KoJIeOaHHI

512

[IpyxvHHBIN MasTHUK. MaTeMaTHu4eCcKuii
MasiTHUK

513

YpaBHEHHE TapMOHHYECKUX KOJCOAHMIA.
Kunemaruueckoe u OUHAMHUYECKOE
OIMCaHue KOJe0aTeIbHOro ABUKEHUS

5.14

[IpeBpamenue SHEPTHH pu
rapMOHMUYECKUX  KosiebaHusix.  CBs3b
aAMIUTUTY/bI KoJieOanuit HUCXOIHOU
BEJIMYMHBI C aMIUTHTYAaMH KoJieOaHui e€
CKOPOCTH U YCKOPEHUS

5.15

5.16

Konebarenbupiit  koHTYyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KoJieOaHus B
U7eabHOM  KOIIe0aTeNbHOM  KOHTYpE.
AHaJOTUST MEXKIYy MEXaHUYCCKUMU H
AIEKTPOMArHUTHBIMU KOJIEOAHHSIMH.
®opmyina Tomcona

3aKkoH COXpPAaHCHUS SHEPTHUU B UACAIIBHOM
KoJiIe0aTeIbHOM KOHTYpPC

5.1.7

BrinyX1€eHHBIE MeXaHUYeCKHe
konebanus. Pesonanc. Pe3oHancHas
KpHBas. Brinyxnennbie
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.

5.18

5.19

5.1.10

Ilepemennblii  Tok. CHHyCOWJAIbHBIN
IIEPEMEHHBIN TOK.

MomHocTh IIEPEMEHHOTO TOKA.
AMIIIUTYAHOE U JEHCTBYIOIIEE 3HAUECHHE
CHJIBI TOKA U HaIPSDKEHUS
Tpancdopmarop. [TpousBoacTso,
nepeaaya u noTpedaeHue dIeKTPUIECKOH
SHEPIUHU. OKOJIOTHMYECKHE PHUCKH IIPHU
IIPOU3BOJICTBE AJIEKTPUUYECKON SHEPIUM.
Kynbrypa HCTIOJIb30BaHUS
AJIEKTPO3HEPIUH B TOBCEIHEBHOM KU3HU




5.1.11

TexHuveckne ycTpoiicTBa: cericMmorpad,
AIEKTPUYECKHUI 3BOHOK, JINHUU
AJIeKTpoIiepeaad

5.1.12

[Ipaktnueckue pabotel. HccnempoBanue
3aBHCHMOCTH TIEPHUO/a MAITBIX KOJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U MacChbl
rpy3a. lccienoBanue nepemMeHHOro Toka
B enu u3 MOCJIE0BATEIHHO
COCIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U
pesucTtopa

5.2

5.3

MEXAHUWYECKHUE U 5J1

EKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanndeckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepuox. CkopocTb
pacnpocTpaHeHHWsT W JJIMHA  BOJHBI.
[Toriepeynble U TPOIOIBLHBIC BOTHBI
WnTepdepenius u TuQpakus
MEXaHWYEeCKUX BOJH

523

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3BYyKa.
Bricora Tona. TemOp 3ByKa

524

525

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBUS
W3JIYYCHHUS  DJICKTPOMAarHUTHBIX  BOJIH.
B3aumMHuas opuenTanus Bektopos E, B u v
B AJICKTPOMArHUTHOM BOJIHE B BaKyyMme

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, NIPEIOMIIEHUE, MTOJIApU3aALUs,
mudpakuus, uHTepdepeHuus. CKOpocTb
AJIEKTPOMAarHUTHBIX BOJIH

5.2.6

[IIxama 3JIEKTPOMATrHUTHBIX BOJIH.
[IprumeHeHne 3MeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

[IpuHUUIIBI PagUOCBS3U U TEJIEBHUICHHUSL.
Pannosokamust. DNEeKTPOMArHuTHOE
3arpsi3HEHUE OKPYKarolel cpeibl

528

OIITHUKA
5.3.1

TexHu4ecKkne yCTpOHCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3BYKOBas
JIMarHOCTHKAa B TEXHUKE M MEIULUHE,
pagap, paguONpPUEMHMK,  TEIEBU30D,
aHTeHHa, Tenedon, CBY-neup

[IpsimonuHeitHoOe pacnpocTpaHeHHuE
CBETa B OAHOPOAHOM cpexe. JIyu ceera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [locTpoeHre H300paKeHHIA B TTIOCKOM
3epKaje

533

[penomienne cBeTa. 3aKOHBI MPETIOMIICHUS
CBeTa. AOCOITIOTHBII oKa3areib
HpeHOMHeHI/IH




5.34

[TomHoE BHYTpPEHHEE OTpaKEHHE.
IIpenenbHbIl Yroil MOJHOTO BHYTPEHHETO
OTpaKCHHUS

5.3.5

5.3.6

5.3.7

Hucnepcust cBera. CIOXHBIA COCTaB
oenoro ceera. L{Ber

CoOuparonye U pacceuBarolue JIMH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BIL.
[Toctpoenue n300pakeHU I B
COOMpArOIIMX W PACCEHMBAIONINX JIHMH3aX.
dopmysia TOHKON JMH3BL. YBEJIUYCHUE,
JlaBaeMoe JIMH301

IIpenemnst [IPUMEHUMOCTH
reOMETPUYECKOM ONTUKU

5.3.8

5.3.9

5.3.10

5311

5.3.12

Wutepdepeniuss  cBeta. KorepeHTHbIe
HCTOYHHUKH. YcinoBus HaO0II0ICHUS
MaKCUMYMOB u MUHHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHKOB

Hudpakmuss  cBera.  [udpakimonHas
pewérka. Y cioBue HaOI0JCHUS TJIaBHBIX
MaKCUMyMOB pu IaJICHUN
MOHOXPOMaTHYECKOT O cBeTa Ha
TU(PPAKINOHHYIO PEIETKY

ITonsipusanus ceera

TexHu4eckne yCTpPOWCTBA: OYKH, JyIa,
¢doroanmapar, MPOEKIMOHHBINA ammnapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
onTuka, JAudpaxkUoOHHAas  peméTka,
MTOJISIPOU ]

[Ipaktnueckue  pabotel.  W3mepenue
IoKaszaress npesnomieHus. Mcecnenosanne
CBOMCTB  W300pakeHM B  JIMH3aX.
HaGnronenue nucnepcuu cBeta

BJIEMEHTHI CTIIELIUAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

6.1

6.2

6.3

6.4

['paHnIBI MPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTymarel TEOPUHU
OTHOCHUTEJIBHOCTH: MHBApHUAHTHOCTh
MOAYJISl CKOPOCTH CB€Ta B BaKyyMe,
IIPUHIUIT OTHOCHTEJIBHOCTH DWHINTENHA

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
3aMelUIeHMEe BpPEMEHH U COKpallleHue
JUTMHBI

DHEpPrusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI
CBsi3p Macchl C SHEpPrued U HUMITYJIbCOM
CBOOOJHOW YacTULl. DHEPrus IMOKOs
¢BOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA




7.1

7.2

7.3

BJIEMEHTBI KBAHTOBOM OIITUKU

711

®otonsl. Dopmyna Ilmanka cBs3M
9HEepruu (poToHa ¢ ero YacTOTON. DHEPrus
U UMIYyJIbC POTOHA

7.12

OtkpbITHE u UCCIIeJOBaHHE
¢doroapdexra. Onpiter A.I'. Crosnerona.
3akonbl poTorddexra

7.1.3

YpaBHenue OUHIITENHA IS
dorordpdekra.  «KpacHas  rpaHHIa»
dboTodrddexra

7.14

Jasnenue cBera. OnbiTel [1.H. JIeOenena

7.15

7.1.6

CTPOEHUME ATOMA

7.2.1

7.2.2

7.2.3

7.24

XUMHYECKOE NEHCTBUE CBETA

TexHuueckue ycTpoiicTBa: (OTOIIEMEHT,
dboTomaTUHK, COJIHEYHAas Oatapes,
CBETOAMON

Mopgens aroma  Tomcoua.  OTbITBI
Pesepdopna mo nccaeqoBaHUIO CTPOCHHS
atoma. [InanerapHas mojens aroma

[Tocrynatet  bopa.  Uznydyenue wu
norjouieHue (GOTOHOB TMpU MEpexoje
aToMa C OJHOrO0 YPOBHS HHEPruM Ha
apyroii.  Buabsl  cnektpoB.  Chektp
YPOBHEW 3HEPrUu aTOMa BOJIOPOAA

BonnoBrle cBolicTBa yactull. BomaHbI Ae
Bporins. KopmnyckynsipHO-BOJHOBOM
nyanusM. Jludpakius 5IEKTpOHOB Ha
KpHCTasuiax

CrioHTaHHOE U BBIHYKJIEHHOE U3JIyuYEHUE.
YcTpolcTBO M IPUHIMIT pabOTHI J1a3epa

7.2.5

TexHu4ecKue yCTpOMCTBA: CIIEKTPAIbHBII
aHayn3 (COEKTPOCKOI), J1a3ep, KBAHTOBBII
KOMIIBIOTED

7.2.6
ATOMHOE APO
7.3.1

7.3.2

[Tpaktnyeckue paboTtsl. Habmroxenue
JIMHENYaToro CreKkTpa

Metoapl HaOMIONEHUS W PETUCTpALUU
AJIEMEHTAPHBIX YaCTHIL

OTKpBITHE PATUOAKTUBHOCTH.  OIBITHI
Pezepdopna mo ompeneneHHr0 cocTaBa
paguoakTUBHOTO wu3iaydeHus. CBoMcCTBa
anb(a-, Ocra-, ramma-u3I1y4eHHus..
BrusiHue pannoakTUBHOCTH Ha JKUBBIE
OpraHU3MBbI

7.3.3

OTKpbITHE  TPOTOHAa U  HEUTpOHA.
Hyxnonnast monens simpa ['eitzenbepra —




7.3.4

NBanenko. 3apsn sapa. MaccoBoe 4ucCio
saapa. U3oTonsl

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIM  Oeta-pacman.  ['amma-
U3JydyeHue. 3aKOH  paJHOaKTUBHOIO
pacmajna

7.3.5

7.3.6

OHeprusi CBSI3M HYKJIOHOB B  SIApeE.
SAnepusie cuibl. Jledhekt Macco sipa

Snepuble peaxkuuu. JleneHue M CHHTE3
a1ep

7.3.7

7.3.8

SAnepubiii  peaktop.  TepmosiaepHbiit
cunre3. IIpoGneMbl ¥  NEPCHEKTHUBHI
AIEPHOM DHEPreTUKU. OKOJOTMYECKHE
aCIEKThl SJEPHOIN 3HEPTETUKU
OneMmeHTapHble  4YacTulbl.  OTKpeITHE
IIO3UTPOHA. @DyH1aMEHTAIIbHBIE
B3aUMO/JICICTBUS

7.3.9

TexHuueckue ycTpoiCTBa:  JO3UMETD,
Kamepa BunbcoHa, sAepHBI peakTop,
aTomHas 6ombOa

7.3.10

[Tpaktuyeckue pabotel. HccienoBanue
TPEKOB YaCTHII (o TOTOBBIM
doTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3B&3nHOro Heba. Co3Be3nus, spKue
3Bé3I[I)I, IIJTAHETHhI, UX BUAUMOC IBMXXCHUC

Conneynas cucrema. IlmaHeTsl 3eMHOI
prHHI)I. HJ'IaHeTLI-FI/IFaHTI)I nu nux
CIyTHUKH, KapJIUKOBbIE TUIaHEThl. Mambie
Teaa CoJTHEYHON CHUCTEMBI

Connne, d¢orochepa u  armocdepa.
ConHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun CoHLa U 3BE3]1

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, paJlycC, TEMIIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIBHBIA KJIACC — CBETUMOCTB.
3BE3Ibl IVIABHOM  IIOCJIEAOBATEIBbHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTBbY IS
3BE3]] INIABHOM I10CJIEJ0BATEIbHOCTU

8.6

8.7

Buyrpennee CTpOCHHUE 3BE3.

CoBpeMeHHBIC MPEICTaBICHUS 0
MIPOUCXOXKAEHUHU U 3BoIroMK CotHIa U 3BE3 .
Irtanel JKU3HU 3BE3]T

Mneunsii Ilyrs — Hama [anakrtuka.
CnupanbHas  cTpykrypa l'amakTuku,
pacupeneneHue 3BE3N, Tasa W IIbUIN.
ITonoxxenne wu nBmwxkenue CoiHIa B




8.8

lamaktuke. Ilmockas wu chepuyeckas
MOJCUCTEMEI [ allaKTHKH

Tuner ranaktuk. PaguorasakThku Hu
KBazaphbl. YEpHBIE ABIPHI B AJIpax rajakTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaO0ma. PasOeraHue rajgakTHK.
Bospact u paamyc BcenenHoil, Teopus
bonpmioro B3peBa. Mogens  «ropsdeit
Bcenennoit». PenukToBoe usnyyeHue

8.10

MacmrabHas cTpykrypa BceneHHOi.
Meraranaktuka. Heperménnbie npoodaembl
aCTPOHOMUU




YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
1. T'.i. Msxkumes, b. b. Byxosues, H.H. Corckuit ®u3zuka 10 k1. ®uzuka 10 kmacce.
bazoBerii 1 yriny6nenHsiii ypoBeHb. YueOHUK. Mocksa. [Ipocsemenue, 2020 .

2. I'.A. Msaxumes, b.b. byxosues, B.M. Uapyrun ®u3uka 11 xnacc. bazoBbliii u
yriryOneHHbIH ypoBeHb. YueOnuk. Mocksa. [Ipocsemienue. 2020 .

3. A.IL PemvkeBuu. CoopHuk 3a1a4 no ¢pusuke. Mocksa, poda, 2005 - 2019 r.

4. Coopnuk 3amad o ¢usuke 1ig 9 — 11 knaccos. CocraButens I.H. CremanoBa. M.
«IIpocBemienuer, 1996 r.

5. 3anmanus obpazoBarenbHOro noprana Pemry EI'D

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
1. T'.f. Msxumes, b. b. bByxosues, H.H. Corckuii ®u3uka 10 k. dusuka 10 knacc.
bazoBerii u yrioyOienHsii ypoBeHb. YueOHHK. Mocksa. [Ipocsemenue, 2020

2. I'.4. Msaxumes, b.b. Byxosues, B.M. Uapyrun ®@usuka 11 kinacc. bazoBsiii u
yriayOneHHbli ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020

3. A.IL PemvkeBud. CoopHHEK 3a1a4 1o pusuke. Mocksa, Ipoda, 2005 - 2019 1.

4. Coopuuk 3amad no ¢usuke st 9 — 11 kimacco. CocraButens [.H. CrenanoBa. M.:
«IIpocemienue», 1996 r.

5. 10.A. Caypo. ®usuka. [Toypounsie pazpadorku. 10 kimacc. [Tocobue ms
obmieoOpa3oBarenbHbIX opranusanuii. Mocksa. [Ipocsemnienue. 2015

6. H0.A. Caypos. ®uzuka. [loypounsie pazpabotku. 11 xnacc. [Tocobue ans
o0mieo0pa3oBaTenbHbIX Opranu3anuid. ba3oBblil u yriyOieHHbIi ypoBeHb. MocKBa.
IIpoceemenue. 2017 r.

7. COOpHHK TECTOBBIX 3aJJaHUI JIJIsl TEMaTUYECKOTO U UTOTOBOT0 KOHTpoJIs. Puzuka 10
kiacc. M.: «Maremnext-Lentp», 2004 r.

8. C.M. Aunapromeukut, A.C. CinyxaeBckuil. duznka. «KoHCTpyKTOp»
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kiaccsl.

IMUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://mat.1september.ru/ - uznarenpctBo «IlepBoe ceHTIOps. Du3rKa

http://school-collection.edu.ru — equHas KoUIeKIHs H(GPOBBIX 00Pa30BATEIBHBIX PECYPCOB

http://uztest.ru u http://mathtest.ru — caiitel B moMoIip y4auteinto (coaepxar 6a3y TeCTOB)

http://www.drofa.ru/ — caiit u3marensctBa « JPODA»

http://www.fqosreestr.ru

http://www.openclass.ru — «OTKpBITHIH Ki1acc» ceTeBbie 00pa3oBaTebHbIC COOOIIECTBA

http://www.prosv.ru — caiit usnarenbctBa «IIpocBemieHre)



http://mat.1september.ru/%20-
http://school-collection.edu.ru/
http://uztest.ru/
http://mathtest.ru/
http://www.fgosreestr.ru/
http://www.openclass.ru/
http://www.prosv.ru/

http://www.researcher.ru - Tarepaer-nopran "MccnenoBaTensckas AesTeLHOCTD

IIKOJILHUKOB"

http://www.vgf.ru/ — caiitr U3narensckoro niearpa "BEHTAHA-IT'PA®"

www.ege.edu.ru — opunuanbHbeI HHPOPMAIMOHHBIN mopTan EI'D

1
2
3.
4
5

o

9.

XKupas pusmka: oOyvaronias nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢usuku ¢ ucronap3oBanuem Murepuera. http://www.phizinter.chat.ru/

®uzuka.ru. http://www.fizika.ru/

®dusuka: koiuieknus oneitoB. http://experiment.edu.ru/

q)I/I3I/IKaI I—)JIGKTpOHHaSI KOJIJICKIIUA
omnbiToB. http://www.school.edu.ru/projects/physicexp

Karanor ccpuiok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys

becrutatHbie 00y4Jaromie nporpammel o ¢usuke http://www.history.ru/freeph.htm

JIaboparopHble paboThl 1o Gu3uke. BupTyanbHble 1abopaTopHbIe
pa6otsl. http://phdep.ifmo.ru

Anumarms GU3MUECKHX MpolieccoB o0bsicHeHusMu. http://physics.nad.ru

10. ®usnyueckas >aumkionenus http://www.elmagn.chalmers.se/%7eigor



http://www.researcher.ru/
http://mioo.seminfo.ru/mod/resource/view.php?id=10298
http://mioo.seminfo.ru/mod/resource/view.php?id=10298
http://www.ege.edu.ru/
http://www.elmagn.chalmers.se/~igor

