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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUHN 1 TpeOOBaHUH K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHO mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (penepanbHOi pabodeil mporpamMmbl BOCHHUTAHHS U
KOHLEMUMU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opranmsaiusax  Poccuiickonn ~— denepauuu, — peaIM3YIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTHHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu
oOydyenun uXx (Qusuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesiTeNbHOCTHOrO  moxaxona. [lporpamma 1o (Qu3MKE  COOTBETCTBYET
tpeboBanusm PI'OC COO Kk miIaHUPyEeMbIM JHMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXINPEIMETHBIX CBs3el (U3MKM C EeCTECTBEHHO-HAYyYHBIMU
yuyeOHBIMU TIpeaMeTamMu. B Hel ompenesnsitoTcs OCHOBHBIE II€JIM HM3y4Y€HUs
(Gu3MKKU Ha ypOBHE CpeAHEro OOLIero 0Opa3oBaHUsl, IIAHUPYEMbIE PE3YJIbTaThl
OCBOEHHMSI Kypca (PU3MKH: JINYHOCTHBIE, METallpeIMETHBIE, NMpEeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pE3yJabTaTbl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM

YPOBHE, B TOM UHUCJIE [IPEIMETHBIE PE3YJIBTATHI IO rojIaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o0 HamOoyiee OOIMMX 3aKOHAX MPUPOAIBI, BHICTyMas B
KayecTBe Y4YyeOHOro MpejaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUU 00 okpyxkarmiemM wupe. IlkompHBIM Kypc QuU3nKn —
CUCTEMOOOpa3yIOIUi JUIsl  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (hU3MUECKHe 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SBIICHUH,
M3ydaeMbIX XUMHEH, Owmosorueit, usnueckoil reorpadueii U acTPpOHOMHEH.
Hcnonp30BaHuEe UM aKTUBHOE NpPUMEHEHHE (PU3MUECKHX 3HAHWMM OIpeaesnseT
XapakTep U pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUN B cdepe IHEPreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHs HOBBIX MAaTE€PUAJIOB C 3aJaHHBIMU
cBoiicTBaMU ® JApyrux. W3yudenue (u3MKH BHOCUT OCHOBHOW BKIJIAJ B
GopMupoBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
dopmMupoBaHue yMEHHUH TNPUMEHITh HAyYHBIH METOJ TMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIEIOBaHU.



B ocHoBy kypca (usuku s YpOBHS CPEIHEro oO0IIero oOpa3oBaHUs
MOJIOKEH PsIi MJEH, KOTOPbIE MOXHO paccMaTpUBaTh KaK MPHUHIMIBL €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (U3HKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusercs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzarus mpeanoiaraeT HUCMOIb30BaHUE
I'YMaHUTapHOTO MOTEHLHANa (U3MUECKON HAYKH, OCMBICICHHE CBSI3U PA3BUTHUSA
¢u3uku Cc pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoes npuxnaonou wuanpasnrennocmu. Kypc ¢Gu3uku mpeamnoiaraet
3HAKOMCTBO C UIIMPOKMM KPYIOM TEXHHYECKUX M  TEXHOJIOTUYECKUX
NPUJIOKEHU I U3yUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHUS DSJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM Tpo0JieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXIEHUs
npoOsieM  palMoHaJbHOTO  MPHUPOJONOJIB30BAaHUS U DKOJIOTMYECKOM
0€30MacHOCTH.

CrepXKHEBBIMH 3JI€MEHTaMHU Kypca (PU3UMKH Ha YPOBHE CPEIHEro oOIIero
oOpaszoBaHus SABIAIOTCS (puznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpe TOCTpOeHUs (PU3NYecKoil Teopun, posi (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHIOUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [Ji1 ONUCAHMS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-ACITENbHOCTHBIM TOAX0A B Kypce (U3MKH peanusyeTcs
IIPEXJEe BCEro 3a CYET OpraHu3alMu SKCIEPUMEHTAIBHON JAESTEIBHOCTU
oOyuatoumuxcs. Jlns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JAOOPATOPHBIX
paboT, KOTOphle B MporpaMMe Mo (u3uke OOBEAWHEHBI B OOLIWH CIHCOK
YUYEHUYECKUX TMPAKTUYECKUX padoT. BblgeneHne B yKa3aHHOM IIE€pPEYHE
71a00paTOPHBIX padOT, MPOBOJUMBIX JIJISi KOHTPOJS U OLIEHKH, OCYIIECTBISIECTCS
y4acCTHUKaMU 00pa30oBaTEIbHOIO Ipollecca MCXOAd U3  OCOOCHHOCTEH
IJIAHUPOBaHUSI U OCHalleHuss kabuuera ¢usuku. IIpu sTomM oOecneunBaercs
OBJIaJIcHUE OOYyYaIOIIUMHCS YMEHUSMH NPOBOAUTh KOCBEHHBIE HW3MEPEHUS,



MCCIICTIOBAHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH U TIOCTAHOBKY OIBITOB ITO
MIPOBEPKE MPENIOKECHHBIX THIIOTES.

Bonbmioe BHMMaHuE yaemsieTcs PEIICHUI0 PAacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu >TOM 1715 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33]]a4H C SIBHO
3alaHHOM  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jienia Kypca, TaKk U WHTETPUPYS
3HaHWS W3 pa3HBIX pasfenoB. J[Is KadecTBEHHBIX 3aJad TMPUOPUTETOM
SBIISIIOTCS 33/1aHUs Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUU U
MPOIIECCOB B OKPYXAIOIICH JKU3HH, TpeOyrolme BbIOOpa GU3NIECKON MOJEIH
IUTS CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpedoBanusimu PI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOECTIeUeHHI0 y4eOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢u3MKM Ha YpOBHE CpEJHEro oO0IIero oOpa3oBaHUS JOJKCH H3ydaThCs B
YCTIOBHSIX TIPEMETHOTO KaOMHeTa (PU3NKH WINA B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (u3uku
JOJIKHO OBITh HEOOXO0auMMOE JlabopaTopHOE OO0OpYIOBaHUE MJIS BBINOJHEHUS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPAKTHYECKHX paboT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallMOHHOE 000pYyJOBaHHE (POPMUPYETCS B COOTBETCTBUM C
OPUHIUIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€CleYrBaeT IOCTaHOBKY
HEepEeYUCIEHHBIX B Iporpamme Mo (U3MKe KIIOUYEBBIX JIEMOHCTpAlUi IS
UCCIICZIOBAHNS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, HOMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGoparopHoe oOOpyIOBaHHME JISI YYEHHYECKHX TMPAKTUYECKUX padoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydamomuxcs. TemaTuyeckue KOMILIEKTHI
1abopaTopHOro OO0OpPYNOBAaHUS JOJKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX IPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
U3MEPHUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMH HIETISIMH U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (dopMUpOBaHHE HMHTEpPECa M CTPEMJICHHUS OOyYaloIIMXCS K HAy4YHOMY
U3yYEHHUIO MPHUPOJBI, PA3BUTHE WX HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e Dpa3BUTHE TMPEJICTAaBICHUH O HAyYHOM METOAE TMO3HaHUS U
(GopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K OKPYXAIOUINM
SBIICHUSIM;

e (OopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;



(opMHUpOBaHUE YMEHHUI OOBSACHATH SBJICHHUS C HUCIHOJb30BAHHEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEACTABICHUNA O POIU (U3UKU JJISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTKeHne ITUX 1eNel oOecrieunBaeTCs pelieHHeM CIeAYIONINX 3a1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00Iero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mmux  (U3UYECKHUX
3aKOHOMEPHOCTSX,  3aKOHaX, TEOpHsAX, BKIIOYas  MEXAHHUKY,
MOJICKYJISIpHYIO (U3UKY, DJIEKTPOJIUHAMHUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPODU3UKH;

dbopMupoBaHue YMEHHI TIPUMEHSTh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHU (PU3MYECKUX SBJICHUN B TMPUPOAEC U JUISI TPUHATHUS
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJaHHOU
dbu3uYecKor MoJeNblo, 3a7a4, MOAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3qiaHue (PU3NUECKON MOJICIH, aJICKBATHON YCIIOBUSM 3a]1a4H;
NMOHUMaHUE (PU3NYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUSA TEXHUYCCKHUX
YCTPOWCTB M  TEXHOJOTHMYECKHUX IPOLIECCOB, UX BIHMSHUA HaA
OKPYKaIOUIYIO CPEAY;

OBJIQICHUE METOJAMH CAaMOCTOSITEILHOTO TJIaHUPOBAHUSA U IPOBEACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmaiuu,
OMpEIeNICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHE YCIIOBUM JUTS pa3BUTHS YMEHUU MIPOEKTHO-
UCCIIE0BATEIBCKOM, TBOPUECKOU AEATEIbHOCTH.

Ha m3ydenne ¢uszuku (0a30BbI ypOBEHBH) HAa YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 xnacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamme 1o (u3MKe MEepedyeHb JTa0OpPATOPHBIX H
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JeElaeT BBIOOD
MpOBeIeHNUs JTa0OPaTOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. HayuHble METONBI MO3HAHUSA OKPYKAIOILLIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue ¢pu3HUeCcKuX sIBICHUH U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEM.

Jlemoncmpayuu

AnanoroBeie ¥ IMGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHue. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKECHHUS.
Cuctema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOPJIHMHAT.
Ciio)keHue nepeMenIeHUil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJMHENHHOE NBrkKeHuE. [ 'paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M MEpEeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOomHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBuxeHue. JIBHKEHHME MaTEpUAIIBHOM TOYKHA IO
OKPYKHOCTH C TIIOCTOSIHHOW IO MOJYJII CKOpPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. llenTpocTpemMurtensHoe
YCKOpPEHHUE.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUJIOMETP,
JNBH>KEHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE NTEpEeaaUH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTHUK JIBUKCHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne nBukeHus: Tena, OPOLIEHHOrO MO YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpanenue ckopocT pu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3ydyeHne HEpPaBHOMEPHOTO  JBMXKEHHUSI C  LEJIbI0  OMNpEJENICHUs
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXIY NYTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXKYTKHM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydenune nBUKEHUS IapuKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHuun cynepno3uiuu cuil. BTopoll 3akoH
HproTona gmmga wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona s
MaTepUalbHbIX TOUECK.

3akoH BceMupHoro TtsaroteHus. Cuia Tsbkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (ImOKos, CKOJbXEHUs, KaueHwus). Cuiia TpeHwHs.
Cyxoe tpenne. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nmokos. Koadumuent
TpeHus. Cuiia CONpOTUBIICHUS TIPY JIBUKEHUM Teja B )KUIKOCTH WIIN Tase.

[TocTtynaTensHOE M BpamaTeabHOE ABMKCHUE a0COIFOTHO TBEPIOTO TEIa.

MoOMEHT CHJIBI OTHOCUTEIBHO OCH BpaiieHus. [lmedo cuibl. YcioBud
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: IMOJIIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JiIeopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOIBbEME U TTAICHHUH.



CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, MMEIOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coXpaneHusn 6 mexaHuke

Nmnynbe maTepuaabHON TOYKH (Tena), CUCTEMbl MaTE€pUATbHBIX TOUEK.
NMnynbC CUIIbl U1 U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAHEHUS MMITYJIbCa.
PeaktrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprus matepuanbHOW Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedhopMupoBaHHON TIpyXuHBL. [loTeHIManpHAss dSHEprusi Tena BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbpHple ¥ HEMOTEHIUaIbHbie  cUibl. CBsS3pb  pabOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXaHWYECKON PHEPrUH CHCTEMBI TElL
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTporucTBa U MPAKTUUYECKOE TPUMEHEHHE: BOJOMET, KOTIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHMUE.

[lepexon mOTEHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Yuenuueckuii akcnepumenm, 1abopamopHsie pabomoi

N3ydenne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3M pabOThl CUJIBI € U3MEHEHHEM MEXaHMYECKOMH
SHEPIrUH TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MouiekyasipHas pu3uKa ¥ TEpMOAMHAMHMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIC TOJOXEHUS MOJEKYISIPHO-KUHETUYECKOH TEOpUU U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep



JIBUKECHUS WU B3aUMOJECHCTBUS YACTHL[ BelIeCTBAa. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [loctosHHas
ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. Illkana
temneparyp Llenbcus.

Mogens wuaeanbHoro rasa. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKON TEOpUU HJACaNbHOrO raza. AOCOIOTHAs TeMIepaTypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBM)KEHUs vactull raza. Illkama
temniepatryp KenbBuHa. ['a3oBble 3akoHBl. YpaBHeHuMe MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M3ompoiiecchl B HA€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. [ 'paduueckoe TpeacTaBICHUE  HU3OIMPOIECCOB:
u30TepMa, U30X0pa, n3obapa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, ¢doTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnpiTel 10 MU PYy3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKA3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WLTIOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIONIUE YPAaBHEHUE COCTOSHHS HJICAIIBHOrO Tras3a,
U30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIIACCHOW KOMHATE HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHMOCTM  MEXKJAY  IapaMeTpaMH  COCTOSIHHS
pa3peKEHHOrO ras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMmoanHamuueckas cucTeMa. BryTpeHnnss DHEPIUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHuda. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHssi 3HEprusi OJHOATOMHOTO HJICAIbHOIO Ta3a.
Buael Temtonepenaun: TEIIONPOBOIHOCTh, KOHBEKINS, U3IyYCHUE. Y IebHAA
TEIUIOEMKOCTh BellecTBa. KOIMYecTBO TEMIOTHI IPH TEIIONEpeIaye.



[lonstue o0 agmabatHOM mporecce. llepBblli 3aKOH TEPMOIUHAMUKH.
[IpumeneHue nepBoro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpHpeTanrs padoThl rasa.

Bropoii 3akon Tepmonunamuki. HeoOpaTumMocTh MpoLecCOB B IPUPO/IE.

TermoBble  MamuHbL.  [IpUHIUIBI  JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamuHax. KoadduiumeHt mone3Horo
nevictBus TeruioBod mamuHbl. [lukn KapHo u ero xko3d@uiMeHT moJIe3HOTO
NeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMbI TETUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Llemoncmpayuu

N3meneHne BHYTpEHHEW HEPTHM Teja MPU COBEPIICHUU PAOOThI: BBIIET
npoOKu U3 OYTBUIKK TIOJ JCHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAEMOHCTpAITH).

N3MeHenne  BHYTpeHHEW  dHepruu  (TeMmepaTypbl) Telaa  MOpH
TeIvIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3Ayxa (OMBIT C BO3TYIIHBIM
OTHUBOM).

Mopenn mapoBod TypOWHBI, JBHrareisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Dazoevie nepexoovl

[TapoobpazoBanue u konneHncanus. Mcnapenne u kunenue. AOCOMIOTHAS
U OTHOCHUTEJIBbHAS BIIAXKHOCTh BO3ayxa. HachllleHHBIN map. Y aenapHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHHM30TPOMHS
cBOMCTB KpucTtaiioB. JKuakuwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u KpucTamu3anus. Y AesnbHas Teriora miasieHus. Cyomumanus.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckne ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TOJYUEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MJIaBJICHUS] KPUCTAIUIMYECKOTO BEIIECTRA.



JleMoHCTpanus KpUCTaioB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue 0THOCUTEIBLHOM BIAXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. JNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaaoB. [IpOBOHMKH, TUAJICKTPUKU U MOJYINPOBOJHUKHA. 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. ToudeyHbIl AleKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCT 3nekTpudeckoro noist. [punuun
CyHEePIO3UIUU AIEKTPUUYECKUX MOJIEH. JIunun HanpsHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

Pabora cun omektpocratnueckoro moissg. [lorennman.  PasHocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCT. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsKEHHOTO KOHIEHCATopa.

TexHuueckne ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHHUE: SJIEKTPOCKOTI,
ANEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHHE JIIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN ammapat, CTPYWUHBIN IPUHTEDP.

Ilemoncmpayuu

Y CTpOoNCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B RIIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTOpa OT IUIOU[agu
IJIACTHH, PACCTOSHUS MEXAY HUMU U TUIJIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 3nekmpuyeckuii mox. Toxu 6 paziuunlx cpeoax

DNEeKTPUUECKU TOK. YCJOBUSI CYLIECTBOBAHUS 3JJIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.



DJIEKTPUYECKOE CONPOTHUBIIEHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, NAPAILIEIBHOE, CMEIIAHHOE COEJUHEHUE ITPOBOTHUKOB.

PabGora »snexrtpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIASI CUJIAa U BHYTPEHHEE COMPOTUBJICHUE MCTOYHMKA TOKA.
3akon Oma [ m1ONHOM (3aMKHYTOM) aiekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAsI ~ MPOBOAMMOCTb  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W TNPUMECHass  MPOBOJAUMOCTh
noJryripoBoAHUKOB. CBOMcTBa p—n-niepexoa. [lomynpoBoIHUKOBEIE TPUOOPHI.

ONEeKTpUYECKMA TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DJIEKTpUUECKU TOK B ra3zax. CamMOCTOSTENbHBI U HECAMOCTOSITEIbHbIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpOWCTBA M MNPAKTHUYECKOE MNPUMEHEHUE: aMIIEpMETP,
BOJILTMETP, pPEOCTaT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH
IUOJl, TEPMHUCTOPBI H  (POTOPE3UCTOPHI,  MOJYHPOBOAHUKOBBIA  JHO],
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuibl TOKa U HaIpSKEHHUS.

3aBUCHUMOCTh CONPOTUBIICHUS [TUINHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMoe wW3MepeHHue HJIEKTPOABIKYIIEH CHIbl. KopoTkoe 3aMbIKaHue
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenue 351eKTpOABHKYILIEN CUIIbI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocylecTBiIsieTcs ¢
YU4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ld C KypcaMu MaTe€MaTHKH,
OMoJ0ruu, XUMHUHU, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOI0B HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HaY4YHBIA (aKT, TUIOTEe3a, (pU3NUecKas BeJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, IKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypaBHEHWM, JIMHEWHas QyHKIus,
napabona, runepbosia, HX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLHUU HAa OCU KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonozusn: Mexanumdeckoe IBMKEHUE B KUBOM mpupoxae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHBI TEIUIONEpPEAaud, TEII0BOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIIeCTBa, MOJIApHAs Macca, TEeIUIOBbIE CBOWCTBA TBEPABIX Tell,
KUJIKOCTEN M ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIJIOB, JIEKTPOJUTHYECKAS
AUCCOLUAlys, ralbBaHHKa.

l'eoepagpus: Bna)xHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: peoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOJIIMITHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS
UMIIyJbCa B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTelb BHYTPEHHETO
CropaHus, napoBas TypOMHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTUM TIOJIy4€HUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIeE
HAaHOMAaTEpUajaoB, W  HAHOTEXHOJOTHM,  DJEKTpOCTaTHYeCKas  3allluTa,
3a3eMJIeHUe 3JIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IpUHTED,
AJIEKTpOHArpeBaTeiabHble  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJlbBaHUKA.

11 KIJACC

Pa3znen 4. JiaekTpoguHaMHuKA
Tema 3. Maznummnoe none. I1eKmpomazHumMHas UHOYKUUA
IlocTostHHBIE MarauThl. B3amMopaelcTBHE  IIOCTOSHHBIX MAarHHUTOB.
MarauTtHoe mnoisie. BekTop MarHUTHOM MHAyKIMU. [IpuHOMII Cyneprno3uuuu
MarHuTHBIX noJied. JInHuM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHON
WHAYKIMY MOJISI TOCTOSTHHBIX MAarHUTOB.



MarauTHoe T1OJ€ MPOBOJHMKA C TOKOM. KapThHa NIWHWUNA HHAYKUIHAH
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTymlku ¢ TokoMm. OmnbeiT Opcrena. BzaumopeiicTBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBieHue. J[BHXKEHUE 3apsiKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHoOM mnose. Pabota cuinbl Jlopenia.

SlBneHue 3neKTpOMarHUTHOM MWHAYKUMHU. [IOTOK BEKkTOpa MAarHUTHOMU
WHIYKIUU. OJEKTPOABIXKYILAS CWia HHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu Dapanes.

BuxpeBoe snekTpuueckoe mnoje. DIESKTPOABWKYIIAS CUJla MHAYKIIUU B
MPOBOJAHUKE, JIBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAaMOMHIYKIMU. OJEKTPOABMKYIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4yecKkre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MArHuThl, 3JICKTPOMArHUThI, AJIECKTPOIABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCcTHUIl, THAYKIIMOHHAS T1€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIvHMY MHAYKIUY MAarHUTHOTO MOJIS.

B3aumoneiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh  JJICKTPOJABIIKYIIEH CWJIBI HMHAYKIIMU OT CKOPOCTH
W3MEHECHUS MarHUTHOTO MTOTOKA.

SIBneHne cCaMOMHIYKIIHH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3yyeHne MarHuTHOTO OIS KATYIIKHA C TOKOM.

HccnenoBanne qeiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paznen 5. Koyie0anusa ¥ BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHbIE KOJ1€0AHUA

Konebarenbhas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I'apmonnyeckue konedanus. Ilepuon, yactora, aMmMTyaa U ¢aza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckuii MasITHUK. YpaBHeHue
rapMoHuYeckux kosiebanuil. IlpeBpamieHue 3HEpruM NpU TapPMOHUYECKHUX
KOJIeOaHUsIX.

Konebarenbubiii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCaIbHOM KO0JIe0AaTeIbHOM KOHTYpe. AHAJIOTHS MEX]Iy MEXaHWUYECKUMH U
ANEKTPOMarHuTHeIMU KoJsiebanusiMu. Popmyna Tomcona. 3akoH coxXpaHEHUs
SHEPTUU B UJEATBHOM KOJeOaTeIbHOM KOHTYDE.

[IpencraBnenne o  3aryxaromux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zoHaHc. BbIHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
Kosie0aHus.

Ilepemennblii TOk. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MONIHOCTh
NEPEMEHHOIO0 TOKAa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAYEHUE CUJIBI TOKA U
HaIPSKEHUS.

Tpaucdopmatop. [Ipou3zBoacTBO, nepeaava U norpebiieHue
ANEKTPUYECKOW DHEPruu. OKOJIOTMYECKHME PUCKHM TIPU  IPOU3BOICTBE
anekTpo3Heprun. KyiabTypa MCIOIB30BaHUs AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KU3ZHHU.

TexHU4YeCcKHe yCTpOMCTBA M MPAKTUUECKOE NMPUMEHECHUE: DIICKTPUUYECKUAMN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoaeOaTeIbHON CHCTEMBbI (NIPY>KUHHBIA WU
MaTeMaTUYECKUN MasiTHUK).

HabGmonenue 3aTyxaronx KojaeoaHui.

HccnenoBanne CBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMmMbl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUS OT BPEMEHM)
JUTSI JIEKTPOMATrHUTHBIX KOJICOaHUM.

Pe3onanc npu mnocneqoBaTEIbHOM COEIMHEHUM PE3UCTOpPA, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUM 3JIEKTPONepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne 3aBUCUMOCTH TIEPHOJa MaJbIX KOJEOAHWI Tpy3a Ha HHUTH
OT JIJIMHBI HUTU U MACCHI Irpy3a.



UccnenoBanne mnNEepeMEHHOr0 TOKa B I[ENW W3 IOCIEA0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL

MexaHnnyeckue BOJIHBI, YCIOBHsS pacnpoctpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHusi W JJMHA BOJIHBL. [lomepeuHble W TPOJAOJIbHBIE BOJHBI.
WNuTtepdpepenius u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIECKTPOMArHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B aiekTpoMarHuTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPa)X€HHE, MPETOMIICHHUE, TOIspU3alus,
nudpakius, uarepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana >MeKTpOMAarHUTHBIX BOJH. [IpuMeHeHNe 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudeckne ycTpoMCTBA W MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YIbTPA3BYKOBas JUArHOCTHKA B TEXHHKE W MEAUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Ilemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpaxkeHus M MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KoJieOaHuH.

UccrnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)KEHHUE,
MpesIoMJICHUE, MO pU3aIus, Tudpakius, THTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamMonuHerHOE pacHpPOCTPAHEHHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKoHbI OTpakeHusi cBeTa. [locTpoeHue n3o0pakeHuit
B IUIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3akoHbBI MpEJIOMIJIEHUSI CBeTa. AOCOJIOTHBIN
rokasarens npesnomiieHus1. [lonnoe BHyTpeHHee otpaxenue. [IpenensHbiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucnepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L{BeT.



ColOuparomine u pacceuBaromue JIuH3bl. ToHkas auH3a. DOKycHOe
pPacCTOSIHME M ONTHUYECKasl Cujla TOHKOM JMH3BL [locTpoenne nzoOpaxeHuil B
coOMparolMx U pacceuBaloIUX JuH3ax. PopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonunoBast ontuka. Mutepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOIIOEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEphEpEeHIHMOHHOU
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. QudpakinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuecKkne yCTpPOMCTBA W MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(paKImoHHas peméTKa, MOJIPOuI.

Jlemoncmpayuu

[IpsamonrHEliHOE PacpOCTPAHEHUE, OTPAXKEHUE WU TPEIOMIICHUE CBETa.
OnTuueckue mprulOopskI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moiellb CBETOBOA.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm crera.

Ha6monenune nudpakiuum cBera.

HabGmonenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne moisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Hab6monenne nucrnepcuu cBera.

Pazgen 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEJIbHOCTH

['paHubl TPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPMAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCT ~ OAHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU W
COKpAILlEHUE JIJINHBI.



OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs3p Macchl C DJHEPrue€d W HMILYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKosl.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmuvl KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsi3u sHepruv (POoToOHA C €ro YacTOTOW.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienosanue Gorodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl potorddexra. YpaBHenue DiiHmTerHa ans pororddexra. «KpacHas
rpa"una» ¢potodddexra.

JlaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOe JCHCTBUE CBETA.

TexHuueckre yCTpONCTBAa M NMPAKTUUECKOE MPUMEHEHHUE: (POTORIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oT03¢(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pe3epdopra mo paccessHuIoO o -4acTHII.
[Lmanerapnas moxaens aroma. Iloctynatel bopa. M3mydenue w moryoiieHue
(GOTOHOB TIpH TEpexo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cnekTpoB. CIEKTp ypOBHEW SHEPTUU aToMa BOJAOPO/IA.

BonnoBbie cBoiicTBa wactun. Bomnbel ae bpownsa. KopryckymsipHo-
BOJIHOBOH JTyaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHnyeckne yCTpPOWCTBA M MPAKTUUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIbIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HabGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

Habnrogenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTHb CTPOEHHs sapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1mo  ompeneneHu0  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paaioakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpeiTHE TpOTOHA W HelTpoHa. HykinoHnHas monens siapa [eilizen6epra—
NBanenko. 3apsaa aapa. MaccoBoe uuciio aapa. M3oromnsl.

Anbda-pacnan. DIEKTpPOHHBIM M TMO3UTPOHHBIA OeTa-pacman. [amma-
U3JIy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 s1€ep.

Anepnsbiit peakrop. Tepmosiaepusiii cunte3. [IpobOieMbl U TEepCHEKTUBHI
AIEPHON SHEPrETUKUA. DKOJIOTHYECKUE aCIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoJielcTBUA. EnuHCTBO (u3myeckoil KapTHHBI
MUpa.

TexHuueckne yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHUE: J103UMETD,
kKamepa Bunbscona, siiepHbIil peakTop, aToMHast 0omMo0a.

Ilemoncmpayuu

CUY€TUnK HOHU3UPYIOIIHUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3zznen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel  pa3BUTUS acTpoHOMUM. I[IpukinagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0T0 Heba. Co3Be3aus, sipKue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeynas cucteMa.

Comnnne. ConHeuHast akTUBHOCTh. McTouHuk sHeprum CoyHIIA W 3BE3N.
3BE3/bI, MX OCHOBHBIC XapAaKTEPUCTUKH. JluarpaMma «CHEKTpaJIbHBIN KJacc —
CBETHMOCTE». 3BE3BI TJIABHOHM MOCJIEIOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTbBY» JJISl 3BE3]] TJIABHOM IMOCJIEA0BATEILHOCTH. BHYTpEeHHEE CTpOEHHUE
3BE31. COBpEeMEHHBIE TMPEICTABICHUSI O MIPOUCXOXKACHUN U dBOoIMK CoHIIa
1 3BE3J1. DTaIbl )KU3HH 3BE3]I.

Muineunsiii [lyTe — Hama [Nanaktuka. [lomoxxenue u aBmwxkenue CoJiHIA B
lNanaktuke. Tumnbl ranaktuk. Papvoramaktuky u kBasapbl. UEpHbIE ABIPHI B
SIApax rajakTUK.



Bcenennas. Pacmupenne Bceenennoil. 3axkon Xa0O0na. PazOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoit. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a30M c HCTI0JIb30BAaHUEM
KOMIBIOTEPHBIX MPWIOKEHUN ISl  ONpeNeNieHus] TOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro noymapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NOBTOPEHNE

Pons ¢u3ukum u acTpoHOMUHM B HSKOHOMHUYECKOW, TEXHOJOTMYECKOH,
COLIMAJILHOM M O3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJb M MECTO
bU3UKM W acCTPOHOMHUM B COBPEMEHHOM HAydyHOW KapTWUHE MHUpa, pPOJIb
dbuzndeckoi Teopur B POPMHUPOBAHUY TPEICTABICHUN O (DU3NUECKON KapTHHE
MHpa, MECTO (PU3MYECKON KapTHUHBI MHpa B OOIIEM pSIAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O TPUPO/IE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEpKATEIBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHM MaTE€MAaTHKH,
OMOJOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIA (paKT, TUMOTEe3a, (PU3NUECKasi BEITUYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMHA HA OCU KOOPAWHAT,
CIIOKEHUE BEKTOPOB, TNPOM3BOJHBIC DIEMEHTAPHBIX (DYHKIMH, NpU3HAKA
MoI00UsT TPEYTOJIbHUKOB, OMpPENETICHUE IUIOMIAAN TUIOCKUX (QUryp u oodbéma
Te.

bBuonocus: snexrpudeckue SBICHUS B JKMUBOW TMPHUPOAE, KoJeOaTelbHbIE
IBH)KEHUS B JKABOM NPUPOJIEC, ONTUYECKHUE SBJICHUS B JKUBOM NPUPOJE,
JNEUCTBUE paiMallii Ha )KUBbIC OPTraHU3MBI.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4eCKas CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl OOpa30BaHHUS KPUCTAIMYSCKON  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

leocpaghusi: marHuTHBIE TMONOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
doToCchEMKA 3¢eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JNWHUU DIEKTPOIEpeNay, IE€HEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTElb, UHAYKIIMOHHAS I1€4b, pajap, paguoNpUEMHUK, TEIEBU3OD,
anTeHHa, Tenepon, CBY-neuyb, NpOEKIMOHHBIA annapar, BOJOKOHHAs OINTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «@Du3mKa» Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pPE3yIbTaThl OCBOCHMsI Yy4yeOHOTro mnpenmera «Du3uKay
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEM TMO3UIMENH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W ONbITa JESITEIBHOCTA B IPOIECCEe
peanu3alry OCHOBHBIX HAIPABJICHUM BOCIIUTATEIBLHOM JEATEIILHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

chOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOYyYaloIIerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO WIeHA POCCUHCKOr0 OOIIEeCTBa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKMX TYMAHHUCTHYECKUX M
JIEMOKPaTUUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAECATEIBHOCTh B UHTEPECAX TPAXKIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJI€HUH B 00pa30BaTeIIbHON OpraHu3aIum;

YMEHHME  B3aUMOJICMCTBOBAaTH C  COLUUAIBHBIMH  HHCTUTYTaMH B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIHOCTH;

2) NaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

EHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;



OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

4) >cTEeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas JCTETUKY HAay4dHOTO
TBOPUYECTBA, MPUCYLIEro (pU3nYecKoil HayKe;

S) Tpy10BOIr0 BOCIIUTAHUSI:

MHTEpPEC K pa3lInyHbIM cepam npodhecCuOHATBHON NEeATeTbHOCTH, B TOM
quclie CBA3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpUIaThb OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccun W peasu3oBbIBaTh COOCTBEHHBIE >KHU3HEHHbBIE
IUIaHbL,

TFOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa30BaHUIO B
00JacTH (PU3KUKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYphl, OCO3HaHHUE TJI00aTBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE ACWCTBUM B OKPYXKAKOUIEH Cpele Ha
OCHOBE 3HAHMS LEJEH YCTOMUYMBOTO Pa3BUTHUS YETOBEUYECTBA;

paclIMpEHUE OMNBITA JESITENBHOCTH 3KOJIOTMYECKOW HAMpPaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH M0 (QU3UKE;

7) HEHHOCTH HAYYHOI'O MMO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
u3ydeHus: (U3UKKA  OCYIIECTBIATh TMPOEKTHYIO H  HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE yUeOHbIE 1eCTBUS
ba3oBble JJoruueckue AeicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBATh  MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENIENIATh LEAN JIEATCIILHOCTH, 3aJ1aBaTh IApPAMETPbl U KPUTECPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PacCMaTPUBAEMBIX
(U3UYCCKUX SIBIICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ Y4ETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB LEJSM, OIICHUBATH PUCKHU TIOCIICICTBUN JEATEIHPHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSAX peabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIQ/ICTh HAYYHON TEPMHHOJIOTHEH, KIIFOYCBBIMH MOHSATHUSIMH M METOJIaMH
(du3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH HM  TPOCKTHOU
NEATENBPHOCTH B 00MacTH (PU3MKH, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pCIICHUs 3ajJad  (U3HUECKOTO
coJiep KaHus, IPUMECHCHHIO Pa3IMYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJIAMH JCATEIBHOCTH IO IOJYYCHHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAIIMU, TPEOOPa30BAHUIO M TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX
CUTYaIUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI JUIS J0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh IIOJIYYCHHBIE B XOJI€ PEIICHUS 3aJa4yd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MECHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (POpPMYITUpPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BATEIBHOM
JCSTEILHOCTH, B TOM YHCJIC IPU U3yYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO (HU3MKEe B TMPAKTHYECKYIO 001acTh
KHU3HEICSITSITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE WJICH, MPEIaraTh OPUTHHAIBHBIE TTOJIXOIbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU MONY4YEHUS MHPOpMAUU (PU3NIECKOTO COACpKaAHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISThH MMOUCK, aHAIIN3,
CUCTEeMaTH3alMI0 U WHTEPIPETAINI0O WHOOPMAITMN PA3TUYHBIX BUIOB U (HopM
MPEICTAaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa WHMOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  pENICHUW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4 ¢ COO0IeHNEM TpeOOBAaHUN IPTOHOMHUKH, TEXHUKU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEPEKEHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOr0 COJEP)KaHMs B pa3IMuHbIX (hopmaTax ¢
y4€TOM Ha3HAYeHUs MHPOpPMalUM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTH3ALIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3MKA U BO BHEYPOUHOH
JeSTeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIMKTHBIX CHUTyallud H CMST4YaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIbHON pabOTHI;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX NEHCTBUH C Y4ETOM OOIIHMX
MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YJICHA KOJIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH ACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUIA,
pacnpenensiTh poii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa M KaXKIOTO y4YaCTHHKA KOMAaHIbI B
OOIIMIA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLICHWBATh HJAECH C TO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYalUsX, POSBIIATh TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YHUBepcAJbHbIE YYeOHbIE TeHCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO  OCYIIECTBIATH MO3HABATEIBHYIO  JEITEIBHOCTH B
obmacth (U3MKK H aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOATEIBHO COCTABJIATH IUIAH PEIICHUSI PACYETHBIX U KAUYECTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW padOThl C yYETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsM;



pacMpATh  paMKM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUN;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, Oparh Ha ceO0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B 0OJACTH
(¢u3MKK, TMOCTOSHHO TIOBBINIATH CBOW O0Opa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/Je€Th HABBIKAMHM [I03HABATENbHOW pedieKCud Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, MX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh NpUEMBbI pedJIeKCUU [JIsl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3YJbTAaTOB
NEeSATENbHOCTH;

IPUHUMATh ceOsl, MOHUMAsi CBOM HEIOCTATKU U JJOCTOMHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢Gusuke I YpPOBHS CpeaHero oOmiero obpa3oBaHUs y 0OyJarouuxcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTCIUICKT, TIPEIIOJIAT AT T
c(hOpPMHUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHHMATh  CBOE

SMOLMOHAIBHOE COCTOSIHHE, BHUJAETh HAINpaBJIEHUS pPa3BUTUS COOCTBEHHOMU
AMOIIMOHATILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYyJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TMOBEJACHUE, CIOCOOHOCTh AaJalTHUPOBAThCA K
OMOIMOHATBLHBIM W3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEH MOTHUBAIINH, BKIIOUAIOUIEH CTPEMIICHUE K TIOCTUKEHUIO LIEJIH
U yCIleXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH UCXOMAS U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YUYUTHIBaTh €ro IMpH OCYIIECTBICHUU OOIIECHMUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIOCOOHOCTh  BBICTPauBaTh
OTHOIIEHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, NPOSBISATH MHTEPEC U Pa3pelliaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmny obyuenust B 10 kj1acce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON 1€ TEIbHOCTH JIIOICH;

YUHUTHIBATh TPAHMIIBI TMPUMECHEHHUS HW3YYCHHBIX (U3UYECKUX MOJCNCH:
MarepuagbHas TOYKa, WHEpIMaibHas CcHCTeMa OTCYETa, aOCOJIFOTHO TBEPIOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIN PJEKTPUUECCKUHN 3apsi]] IPU peIeHUH (GU3MUECKUX 3a/1a4;

pacno3HaBaTh (uU3MUECKHE SIBIEHUSA (MPOIECCh) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJSPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  JJEKTPOAMHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TAJE€HUE TeJl, JBIKEHHE TI0
OKPY)KHOCTH, WHEpIHs, B3auMozehcTBue Tten, auddys3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel TpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE PaBHOBECHE, MCIAPEHUE, KOHJEHCAIUs,
IUIaBJICHUE, KPUCTAIIM3AIUs, KHUIIEHUE, BIAXXHOCTh BO3/1YyXa, IOBBILICHUE
JNABJICHUsI Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapamMeTpaMu COCTOSIHMSL Tra3a B  M30Ipoleccax, JJEKTpu3alus Tell,
B3aUMO/ICMCTBHUE 3aPSIO0B;

OMKCHIBATh MEXAHMYECKOE JABUKECHHUE, UCTIONB3Ys (PHU3NYECKUE BEIHMYMHBI:
KOOpAWHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, Cuia,
UMITyJIbC ~ Te€Ja, KHUHETHYeCKas  DJHEprus, IMOTEHLUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHW4YecKass MOIIHOCTb, MPU OIMUCAHUM MPABUIBHO
TPakTOBaTh (YU3UYECKHUII CMBICT UCIIONb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U
€AMHUIIBI, HAXOIUTH (POPMYJIBI, CBSI3BIBAIONINE JAaHHYIO (PM3HYECKYIO BETUIUHY
C ApYrUMU BEJIMYUHAMU;

OMUCHIBATh HU3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIJIOBBIC SIBJICHMUS,
UCIONb3ysd (U3MYECKUE BEJIUYUHBI: JABIICHHE Ta3a, TeMmIeparypa, CpeaHss



KUHETHYECKAs DHEPIUs Xa0THYECKOTO JBUKCHUS MOJIEKYJI,
CPEAHEKBAAPATUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSS
sHeprus, padora Traza, KOIPPUUMEHT TMOJE3HOro JEHCTBUS TEIIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATH (PUIMYECKUN CMBICH
UCIIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAYEHHUSI U €IUHULbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIUYHHAM;

ONMCBHIBATh  M3YYEHHBIE  JJIEKTPUUYECKHUE  CBOMCTBA  BEUIECTBA U
ANEKTPUYECKHE SIBICHUS (MPOILECChl), HUCHOJB3Yd (PU3NYECKHUE BETUUYMHBI:
ANEKTPUUYECKUN 3aps]l, JEKTPUUECKOE MOJIE, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
Pa3HOCTh MOTEHLMANIOB; MPHU OMUCAHWUU MPABWIBHO TPAKTOBATh (HHU3MUECKUI
CMBIC]I HCTIONb3YEMBIX BEJIMYUH, UX O0O3HAYEHUS W E€JIUHUILIbI; YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMUY;

aHANMM3UPOBaTh  (U3UYECKUE TMPOIECChl W  SBJICHHUA, HCHOJb3YA
¢u3nueckre 3aKOHbl U MPHUHIUIBI: 3aKOH BcemupHoro tarotenus, I, 11 u III
3aKkoHbl HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEPruu, 3aKOH
COXpaHEHHMs] UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULIMN CUJI, MPUHIMI PaBHOMPABUS
UHEPUUAIbHBIX CUCTEM  OTCYETA, MOJIEKYJISIPHO-KMHETHUYECKYI0  TEOPUIO
CTPOEHMS BEIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEW KMHETUYECKON DHEPrUU
TEIJIOBOTO JBIKCHHSI MOJICKYJI ¢ aOCOJIOTHOM TEMIIepaTypou, MEepBBIA 3aKOH
TEPMOJAVHAMUKH, 3aKOH COXPAaHEHMS JJIEKTPUUYECKOro 3apsnaa, 3akoH KyioHa,
IpU ATOM pa3jinyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €M0 MaTEMaTU4YECKOe
BBIpA)KEHUE U YCIIOBUS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS UX O€30MAaCHOTO MCIIOJIb30BAHMS
B IIOBCEIHEBHOM KM3HHU,

BBITIOJIHATD SKCIIEPUMEHTHI MO MCCIEAOBAHUIO (PU3MYECKUX SBJICHUN U
IIPOLIECCOB € MCIOJIb30BAHUEM IPAMBIX U KOCBEHHBIX HU3MEPEHHUH, IIPU ITOM
GopmynupoBaTh MpoOieMy/3ajauy W THUIOTE3y Yy4eOHOro SKCIEpUMEHTA,
co0upaTh YCTaHOBKY W3 MPEIVIOKEHHOTO 00OPYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBL;

OCYIIECTBIISITh NPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYMH,
IpU 3TOM BHIOMpATh ONTHUMAJBHBIA CIOCOO HM3MEpPEHHS U HCIHOJIb30BaTh
W3BECTHBIE METO/IbI OLICHKH MMOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (PU3MYECKUMH BEIMYMHAMHU C
WCIIOJIB30BAHUEM NIPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCcHpOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEJIMYUH B
BU/JI€ TAOJIML U TpaUKOB, I€JIaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;



co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IpU MPOBEACHUU UCCIETOBAHUM
B paMKaX y4yeOHOTO JKCIEePUMEHTa, YU4EOHO-UCCIEA0BATEIBCKOW U MPOEKTHOM
NEATeIbHOCTA €  HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1ab0paTOpHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCIIONb3Yysl (PU3MYECKHE 3aKOHbl U TMPUHIIMIBI, HA OCHOBE aHaIu3a YCJIOBUS
3a/1aud BbIOMpPATh (DU3NUECKYI0 MOJIENb, BBIICIATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs], MPOBOAUTh Pacu€Thl U OLICHUBATH
PeaTbHOCTD MOJIYYEHHOTO 3HAYeHUs (PU3NUYECKON BETUYUHBI;

peuiath KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTHUBOPECUMBYIO IIEMIOYKY PACCYKJACHUN C OMOPON HAa M3YYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TIPU  pelieHHd  y4yeOHBIX  3ajJa4  COBPEMEHHBIC
WHOOpPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPOpEeTallMd W  TMPEJCTAaBICHUS y4eOHOW U HAYYHO-TIOMYJSIPHOM
uHDopMalMK, TIONYYEHHOW W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OPUBOJIUTH TMPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS TI0 (DU3UKE B MOBCEAHEBHOM KU3HU
I o0ecrieueHus 0€30MAcCHOCTH  MpU  OOpallleHHW ¢ TpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHECHHSI 3I0POBbS U COOIIOICHHS] HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOLIEH Cpelie;

paboTaTe B TpYIIE C BBINOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIIbI, PAMOHAIBHO pPACTHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh  JESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpruBaeMoi MPOOIEMBI.

K xonmy obyuenus B 11 kijiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOW AEATEIBHOCTH JIFOJEH, IETOCTHOCTh U €IUHCTBO
bu3nuecKoi KapTUHBI MHUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYEHHBIX (DHU3UIECKUX MOJICIICH:
TOYCUHBIN BJICKTPUYECKUN 3aps], JIyd CBE€Ta, TOYEYHBIM HCTOYHUK CBETA,



smepHass MOJENbh aTOMa, HYKJIOHHAas MOJENbh aTOMHOTO spa TMPU PEIICHUH
(u3znueckux 3aaay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa,
B3aMMOJICCTBHEC  MAarHWTOB, DJJCKTPOMArHUTHAs  WHAYKIMS, JICHCTBHUE
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBFDKYIIUHCS — 3apsj,
AJICKTPOMArHUTHBIC KOJCOAHHMS W BOJHBI, NMPSMOJMHEHHOE PAaCIpPOCTPaHCHUE
CBETa, OTpAKEHHUE, MpejoMIIeHne, HHTepdepeHITUs, TUu(PpaKIys U MOISIPH3aIUs
cBeTa, nucnepcus cBeta, hotodnekTpuueckuit 3¢dext (horodddexr), cBeToBOE
JaBJeHUe, BO3HHUKHOBEHHWE JIMHEWYaTOro CHEeKTpa aroma BOJOpoOAa,
€CTCCTBEHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIMKMCHIBATh M3YUYEHHBIC CBOMCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  JJICKTPHUECKYI  IMPOBOJMMOCTh  Pa3JIMYHBIX  Cpex) |
AJICKTPOMArHUTHBIC SIBIICHHS (ITPOIIECCHI), UCTIONB3Ys (DH3NYCCKUE BEITUUMHBI:
ANEKTPUUECKUM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, IIEKTPUUECKOe
COMPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, SJIEKTPOJABIKYIIAs cuia, paborta
TOKa, WHAYKIMS MarHUTHOTO TMoJs, cuina Awmrmepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs SJIEKTPUYECKOTO U MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3aps U CuUjia TOKa B
npolecce TapMOHMYECKHX  DJIEKTPOMArHUTHBIX — KosieOaHul, (OKyCHOE
pPacCTOSIHME M ONTHYECKasi CUiia JIMH3bI, IPU OMUCAHUHU MPABWIHHO TPAKTOBATH
(Gu3MUECKHl CMBICT HUCIOJIB3YyEeMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYIBI, CBS3BIBAIONIME JIAHHYIO (PU3UYECKYIO BEIMYHMHY C
JIPYTUMH BEJIMUYUHAMU,

OMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOIIECCHI, HCIOIB3YS
¢u3nueckre BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUsS M UMITYJIbC (DOTOHA, MEPHOJ Moiypacmana, dHEPrus
CBS3M aTOMHBIX sIIep, MPH OINWCAHWU TPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICIT HCTIONB3YEMBIX BEIWYUH, WX OOO3HAUEHUS W €IUHHUIIBI, YKa3bIBAThb
dbopMyInbl, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMYUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECChI W SBICHHUSA, HCHOIB3YSA
¢u3nyueckre 3aKOHBI W MPUHIUIBL: 3aK0H OMa, 3aKOHBI MOCIEI0BATEILHOTO U
MapaJjIeIbHOTO COCAMHEHHSI TMPOBOJHHUKOB, 3akoH JDkoyms—Jlenmna, 3akoH
AIEKTPOMAarHUTHOM WHAYKIMHM, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, YpaBHEHUE
OilinmreitHa s Gorosddexra, 3aKOH COXpaHEHUSI SIHEPTUH, 3aKOH COXPAHEHUS



HUMITYJIbCA, 3aKOH COXPAHEHMs JJIEKTPUUECKOTO 3apsija, 3aKOH COXPaHEHUS
MacCOBOT0 YHCIIa, OCTYyAaThl bopa, 3aK0H paguoakTUBHOTO pacriajia, mpu 3TOM
pas3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIPAJKEHUE U YCIIOBUA (IPaHUILIbI, 00JIaCTH) MPUMEHUMOCTH;

OTpENENIATh HAMNpaBjJCHUE BEKTOpa HWHAYKIMM MAarHUTHOTO  TOJs
MPOBOJHUKA C TOKOM, CHJIbI AMIIepa 1 CHiibl JIopeHna;

CTPOUTh M ONUCHIBaTh M300pa)KE€HUE, CO3/1aBAEMOE IJIOCKUM 3E€PKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI 0 MCCJIECNOBAHUI0 (U3UYECKUX SIBJICHUU U
IIPOIIECCOB C KCIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YeOHOro OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpY/IOBaHUS, MPOBOIUTH OIBIT U
dbopMyITHpOBaTH BHIBOIHI;

OCYIIECTBIISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3UYECKUX BEIIMYHH,
Opyu 5TOM BBIOMpPATh ONTHUMANbHBIA CHOCO0 HW3MEPEHUS W HCIOJIb30BATh
M3BECTHBIC METO/IbI OIEHKH MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMIi: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
PE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJUYUH B BUJE TAOJIHIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmro1aTh NpaBmiia 0€30MaCHOTO TpyAa MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro JKCIIEpMMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTEIBbHOCTH  C  HWCIOJB30BAHUEM  U3MEPHUTENBHBIX  YCTPOWCTB U
71a00paToOpHOro 000PYIOBAHUS;

pemars pacu€THbIE 3a7a4ydl C SBHO 3aJIaHHOW (HU3UYECKOM MOJICIbIO,
UCTIONB3Yys (PU3WYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUS
3a/lauyu BBHIOMPATh (PU3UUYECKYIO MOJZIENb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAMUMBIE ISl €€ pEeIIeHUs, TPOBOJUTh PACUETHl M OIEHUBATH
PEANBHOCTH MOJIYYEHHOTO 3HAYCHHS (PU3UMUECKON BETUYNHBI

pemarb KaueCTBEHHBIE 3a/1a4: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYXKIEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS,

UCIOJB30BaTh  MPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WHOOPMAITMOHHBIE ~ TEXHOJOTMW  JIi  TIOWCKAa, CTPYKTYpHUPOBaHHS,
WHTEPNpPETallid W TPENCTaBIeHUS y4eOHONW ©  HayYHO-TIOMYJISIPHON
uHOpMaIMK, TONYYCHHOW W3 Ppa3IUYHBIX HMCTOYHUKOB, KPHUTHUYECKHU
aHAJM3UPOBATH MOJyYaeMYyI0 HH(POPMAIUIO;



OOBSICHSITh TPUHIUIIBI JCHCTBUS MAIIMH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3iuyarh YCJIOBUS WX 0€30MacHOTO  HCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBICHEHHUE MPOIIECCOB OKPYXKAIOIIET0 MUpPa, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS MO (PU3KUKE B OBCETHEBHOW KU3HU
Ui o0ecrieueHus 0€30MAacCHOCTH MpU  OOpallleHHuH ¢ TpudbopamMu U
TEXHUYECKUMU YCTPONCTBAMH, JUISI COXPAHEHUS 3/I0POBbs U COOJIIOACHUS HOPM
AKOJIOTUYECKOTO TTOBEJICHUS B OKPY KaIOIeH cpelie;

paboTaTh B TpyMMe C BBIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
IJIAaHUPOBATh PadOTy TPYIIBI, PAIMOHATBHO PACHPENeNaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B  HECTAHJAPTHBIX CHUTYyallUsX, aJeKBaTHO
OIICHWBAaTh BKJAJ  KaXJO0r0 W3 YYaCTHUKOB TPYNIBI B  pelIeHue
paccMaTtpuBaeMoi IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThl padoTsbI
pecypcsl
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [JOK
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 Bubnmorera [IOK
https://m.edsoo.ru/7f41bf72
29 JHamuKa 7 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa OK
https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMO/MHAMMKH 0 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnunoreka [JOK




@da3oBbIE IEPEXOBI

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

Hroro no pazneny 24
Paznea 4. QJIEKTPOJAUHAMUKA
bu6mmoreka [IOK
4.1 1
MEKTpOCTATIKA 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpUYECKUN TOK. ToKH 1 bubnuorexa [JOK
' B Pa3JIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4ecKue U JIEKTPOMArHuTHBIE 9 1 bubnuoreka [IOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
frrmea https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcCHOBBI cieManbHON TEOPUHU 4 | bubnuoreka [JOK
' OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK




https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c¢
bu6mmoreka [{OK
4. A 5
3 TOMHOE A7Ipo https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 bubnmorexa [TOK
' P P https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBILIAIOIEE IOBTOPEHUE
bu6moreka [IOK
6.1 Ofobumaiouee noBTopeHHe 4 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTposbubie | IlpakTnueckue A op
n/n Bceero u3yuyeHnusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcbl
®du3nKa — HaykKa O MPUPOJIE.
1 Hayunsie MeT(})[K Bl HO?I;)H:)HI/IS[ 1 bubmorexa HOK
yi A https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEro MUpa
Ponb u mecto pusuku B
OPMHUPOBAHUHU COBPEMEHHOU
Gopp P BuGmorexa 1[OK
2 HAay4YHOU KapTUHBI MUDa, B 1
. https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACATEILHOCTH
mronei
MexaHnueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHNYSCKOTO | bubnuoreka [JOK
neroxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE | bubnuoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE ManeHue. Y CKopeHue | bubnmnoreka [JOK
CcBOOOIHOTO MaIcHUs https://m.edsoo.ru/ff0c39cc

7 KpuBonnHelHOE IBUKEHUE. 1 bubnuorexa [IOK




JIBMKEeHHE MaTepuaIbHOU TOYKHU 110

https://m.edsoo.ru/ff0c3ada

CHUCTCMbI MATCPHUAJIbHBIX TOYCK.

OKPYXHOCTH
[IpyuHIHAII OTHOCUTENBHOCTH
bu6mmoreka [IOK
8 lNanunes. UnepruanbHble CUCTEMBI
. https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HeroToHA
Macca tena. Cuina. [Tpunnun
. bubnuotexa [JOK
9 CYIEPIO3HINH CHI. BTopou 3akoH
y https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHOW TOUKU
10 Tperuun 3akoH HeroToHa 1151 bu6moreka [IOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO TATOTCHHUSI.
bu6moreka [IOK
11 Cuna tsoxectu. [lepBas
https://m.edsoo.ru/ff0c3d00
KOCMMYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadppumment
13 Tpenusi. Cuiia CONpOTUBIICHUS TIPU bubnuoreka [JOK
JBUWKECHUHU Tela B )KUAKOCTHU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHO€ U BpalaTelbHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
bubmuoreka [JOK
14 tena. MoMeHT cuiibl. [lnedo cuibl.
. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPIOTO
Tena
s Nmmynsc MmaTepuanbHOU TOUKH, bubnuorexa [IOK

https://m.edsoo.ru/ff0c43d6




Nmnynbc cuiibl. 3aKOH COXpaHEHUS
nMITysbca. PeakTuBHOE BHKEHHE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHalIbHOW TOYKH. Teopema 00
WU3MEHEHUH KHHETUYECKOW SHEPrHU

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[ToTreHumanpHas SHEPTUs yIpyro
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenumansHas 3HEPrUs TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

IToTeHIMaIbHEBIE
HEIOTEHITNANbHBIE CHIIBI. CBSI3h
paboTHl HEMOTEHITUATBHBIX CHIT C
H3MCHEHHEM MEXaHHISCKOH
SHEPrUU CUCTEMBI TEN. 3aKOH
COXpaHEHUS MEXAHUYECKOH
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHCHUEM MEXaHUYeCKOH
SHEPTUU Tella Ha IpuMepe
pacTsHKEHHS PE3UHOBOTO KI'yTa)

20

KonTtponbHas paboTa o reme
«Kunematuka. Jlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC TIOJI0KEHUS

bu6mmoreka [JOK




MOJIEKYJISIPHO-KUHETHYECKOU
Teopur. BpoyHOBCKOE IBHKEHUE.

Anpoysust

https://m.edsoo.ru/ffO0c4dc2

22

Xapakrep ABUKECHUS U

B3aUMO/EHCTBUSA YaCTHUIl BELIECTBA.

Mopenu cTpoeHus ras3oB.,
YKUJIKOCTEN U TBEPJIBIX Tl

23

Macca monekyn. KonnuectBo
BemiectBa. [locrostnHas ABoraapo

24

TemmoBoe paBHOBECHE.
Temmepatypa u e€ nuzmepeHnue.
[Ikaya remnepatryp Llenscus

25

WUneansueiii raz B MKT. OcHOBHOE
ypaBuenue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak
Mepa CpelIHEe KHUHETUYECKOU
SHEPrUM JBIKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ['a30BBIC 3aKOHBI

28

JlaGoparopnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
pa3peKeHHOTO Ta3ay

29

I/ISOHpOHCCCH B UACAJIbHOM ra3c€ u
nux Fpa(bI/I‘-ICCKOC MMpEaACTaBJICHUC

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




Buyrpenussa sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
CTIOCOOBI €€ U3MEHEHHS.

bu6mmoreka [IOK

30
KonunuectBo Temnots! u padoTa. https://m.edsoo.ru/ff0c5952
Buyrpennssa sHeprus
0JITHOATOMHOTO HJICAJIbHOTO ra3a

b K
31 Buael Tenonepenaun nomorexa O
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BELIECTBA.

1 KonndecTBo TEMIOTHI Mpu bubnuorexa [JOK
Terionepenaye. AauabaTHbIM https://m.edsoo.ru/ff0c5¢36
rpotecc

13 [TepBrIil 3aKOH TEPMOAMHAMUKHU U bubnuoreka [IOK
€ro NpMMeHEHHE K u3oIpoleccaM https://m.edsoo.ru/ffOcSefc
Heob6patumocTs mporieccoB B

. bu6mmoreka [IOK
34 npupoje. Bropoii 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKH

35 [Tpuniun nevicteus u KI1/ bubnuoreka [JOK
TEIJIOBOY MallINHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT

7 DKOJOTHYECKHE MTPOOIEMbI
TEIIOPHEPTETUKU
O6006maromui ypok

38 «MOJI?K JII;JIl HaZp ¢u3uka. OCHOBBI bubmmorexa LIOK

yAp ) https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
39 KonTponpHast paboTa no Teme bubnmoreka [JOK




«MonexynspHas ¢pusuka. OCHOBBI
TEPMOIMHAMHUKI

https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBanue v KOHICHCAIIHSL.

bu6mmoreka [{OK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTEIIHHAS
. bubnuotexa [JOK
41 BJIAKHOCTH BO3ayxa. HaceieHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucrannmueckne u
amopdHbIe Tena. AHU30TPOIIHUS
. bubnuorexa [JOK
42 CBOMCTB KpHUCTaLIOB. Kuakue
https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMeHHbIE
MaTepHuabl
[InaBneHue U KpUCTATIU3ALMSL.
43 VY enpHas TeNa0Ta MIaBJICHUS Bubamorexa [IOK
8 ' https://m.edsoo.ru/ff0c6708
CyOnumariust
bub OK
44 VYpaBHeHHE TEIIOBOTO OajlaHca nommoreka L
https://m.edsoo.ru/ff0c6820
DJIeKTpU3aIus Tell. DINEKTPUUECCKUN
bu6mmoreka [JOK
45 3apsi. JIBa BUAA 3JIEKTPUYECKUX
https://m.edsoo.ru/ff0c6bce
3aps0B
[IpoBOAHUKH, TUATIECKTPUKU U
46 IIOJIYTIIPOBOAHUKH. 3aKOH bubnuorexa [IOK
COXpPaHEHUs JIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bbcc
3apsa
B3anmonencTBue 3apsiioB. 3aKoH
8 ,p ! . bubmuoreka [JOK
47 Kynona. ToueuHbIW 31€KTPUUECKUN

3apsin

https://m.edsoo.ru/ff0c6ced




48

Hanpsisk€HHOCTB JIEKTPUYECKOTro
nons. [IpuHnmn cynepnosunuu
BNEKTpUYECKUX noseu. JInnuu
HaIPSKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 3IeKTpOoCTaTHYECKOTO
noud. [loreruuan. PazHocts
MOTEHIINATIOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
HI/ISJ'IGKTpI/I'-IeCKaSI MMPOHHULIAEMOCTD

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

OnexrpoeéMkocTb. KoHnieHcaTop

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJEHCcAaTOpa. DHEPrust
3apsHKEHHOTO KOHJEHCAaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnas pabora "M3mepenue
AIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[TpunIUM NERCTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO
amnmapara, CTpyWHOTO MPUHTEpa.
DJIEKTpOCTaTUUECKas 3aluTa.
3a3eMJIeHHE AJICKTPOIPUOOpOB

55

DNEeKTPUYECKUN TOK, YCIIOBHS €r0
cymectBoBaHus. [10CTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma Jist
ydacTka Ienu




56

[MocnenoBarenbHOE, MapaliebHOE,
CMEIIAHHOE COCTUHECHUE
poBOAHKUKOB. JlaboparopHas
pabota «/3y4eHrne CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MomHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1 ITOJIHOH
(3aMKHYTOM) DJIEKTPUUECKOU TICTIH.
KopoTkoe 3aMbikanue.
JlabopaTtopHnast pabota «3mepenne
OJIC ucTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTUBIICHUS

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbiit ypok. KonTposibHas

pabora 1o Teme

n n
DnexTpoauHamuka' /

Bcepoccuiickas npoBepoyHast

paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«DJNEKTPOIMHAMHKAY /
Bcepoccuiickas mpoBepovHast
pabota

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

61

DJIEKTPOHHAsI MPOBOIUMOCTh
TBEPJIBIX METAJUIOB. 3aBUCUMOCTD
COITPOTUBJIICHUS METAJIJIOB OT
TEMIIEPaTypBbI.




CBepxmpoBOIMMOCTh

DNEeKTpUYECKUU TOK B BaKyyMe.

62 . 1
CBoOMCTBA AIIEKTPOHHBIX ITYYKOB
[TonynpoBOAHMKH, UX COOCTBEHHAS

63 U [IPUMECHAs MPOBOJAUMOCTb. | bubnuorexa [JOK
CaoucTBa p—n-nepexoja. https://m.edsoo.ru/ffOc84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNeKTpUUYECKUU TOK B PACTBOPAX U

64 pacriaBax 3J€KTPOJIMTOB. 1 bubnuoreka [JOK
DIIEKTPOJIUTHYECKAS] AUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DNEeKTpOIu3
DJIEKTPUYECKUU TOK B ra3ax.

65 CaMOCTOSITeNIbHBIN U | bubnuorexa [JOK
HECAMOCTOSITENIbHBIA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DneKTpuYecKrue Mpuodopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bubnuorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTposbHas pabora no teme

67 «Qnekrpocraruka. [locTtosHHbIN | bubnuoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PezepBHblit ypok. O0oOmIaronmii | bubnuorexa [IOK
ypox 1o reMaMm 10 kiacca https://m.edsoo.ru/ffOc8f6c
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTejibHbIE
padoThI padoThI
pecypcsl
[TocTostHHBIE MAarHUTHI M X

| B3auMo/ieiicTBrUe. MaruuTHoe ToJie. | bu6mmoreka [{OK
BexTop MarHUTHON MHIYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 10JIe MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmopericTBre mpoBOJAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas paborta «3ydenne

bu6moreka [IOK
3 MAarHUTHOTO TOJISl KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TokOM. Cuia Amrepa.

4 JlaGopaTopHas pabota | | bubnuoreka [JOK
«Uccaenosanue nercTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleiicTBHE€ MAarHUTHOTO NOJIA HA
5 JBUKYILYIOCS 3apSKEHHYIO | bubnuoreka [IOK

yactuny. Cuna Jlopenna. Pabora
cuisl JIopenna

https://m.edsoo.ru/ff0c9df4




DNeKTpOMarHuTHasE UHYKITHSI.
[ToTok BEKTOpa MarHUTHOMN
unaykiuu. DJ1C uaAyKIun. 3akoH
3IEKTPOMArHUTHON MHIYKLIIMH
®dapanes

JlaGoparopnas pabota
«HccnenoBanue SIBICHUS
3J'IeKTpOMaFHI/ITHOﬁ HUHAYKIOUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camouuaykuu. IJC
CaMOMHAYKIIMU. DHEPTUS
MAarHUTHOTO TIOJIST KaTYIITKHU €
TOKOM. DJIEKTPOMArHuTHOE TOJIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTBa U ux
MIPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHUTHI,
AJIEKTPOABUTaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAS MeYb

10

O6o06maromuii ypok «MarHuTHoe
noJie. DJIeKTpOMarHuTHas
WHIYKITHSI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTpombnas pabora no Teme
«MarsuTHoe mozJe.
DNeKTpOMAarHUTHAS WHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBO6OI[HI>IC MCXaHHUYCCKUC
KoJIeOaHMSI. FapMOHI/I‘-IeCKI/Ie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06




KosiebaHus. YpaBHEHUE
rapMOHHYECKHX KOJIeOaHUH.
[IpeBpatenue sHEepruu

13

Jlaboparoprast pabota
«MccnenoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebaTenbHbIW KOHTYP.
CB0OOHBIE PJIEKTPOMArHUTHBIC
KoJIe0aHus B UI€aIbHOM
KoJiebaTeIbHOM KOHTYpE.
AHAJIOTHS MEKy MEXaHUICCKUMHU
Y DJIEKTPOMAarHUTHBIMA
KOJIeOaHUIMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B UI€aTbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyxXarmmux
KoJieOaHusX. BeIHYXICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. Beinyx1eHHbIE
ANIEKTPOMArHUTHBIC KOJICOaHMS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.
CuHyconanbHbIU IEPEMEHHBIA
TOK. MOIITHOCTH IEPEMEHHOTO
TOKa. AMIUINTYTHOE U

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cbd34




l[eI/IVCTBYIOH.ICC 3HA4YCHHUEC CUJIBI TOKA
W HalIPsDKCHU S

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHue
NEKTPUYECKON JHEPTUU

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE EKTPUIECKOTO
3BOHKA, T€HEPATOPa MEPEMEHHOTO
TOKA, JIMHUM 3JIEKTporepeaady

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ncnonb3oBanust
3JIEKTPOIHEPTUU B IOBCEIHEBHOW
KU3HU

21

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpoCcTpaHEHHS U
JuirHa BoJiHbl. [lonepeunsie u
IIPOJIOJIbHBIE BOJHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTb 3ByKa. | pOMKOCTh
3ByKa. BeicoTa Tona. TemOp 3Byka

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

23

DNeKTpOMAarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [IIkana
3NIEKTPOMArHUTHBIX BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHBI pagruoOCBA3H U
TeaeBuacHUA. Pa3Butue CpcaAcTB
CBs3U. Pagnomokanus




KonTponsnas padora «Konebanus

bubnuoreka [IOK

25
U BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonurHelHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJIHOM Cpee. bubnuorexa [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
bubmmoreka [{OK
27 oTpaxkeHus ceeta. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
M300pakKeHUH B TUIOCKOM 3epKaje
[Ipenomnenune ceera. [TonHoe
)3 BHYTpPEHHEE OTpaKeHUE. bubnuoreka [JOK
[IpenenbHbIW yroJ MOJHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTpPaKeHHUS
29 JlabopaTtopHas pabota «3mepenue bubnuoreka [IOK
IOKa3aTells MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHmit
. bu6mmoreka [JOK
30 B JiiH3€e. DOpMyIia TOHKOM JIMH3BI.
https://m.edsoo.ru/ff0cddle
VYBenu4yeHue JUH3bI
JlaGopaTtopHas pabota
31 «HccaenoBaHue CBOMCTB
M300paKeHU B INH3AX)
Hucnepcus cBera. CoxxHbIN
0 cocrtaB Oenoro ceta. L[Ber.
JlaGopaTopHas pabora
«HaOnroneHue qucnepcuu cBeTay
bubnunoreka [JOK
33 WNuTtepdepennus crera. H

https://m.edsoo.ru/ffO0ced22




Hudpaxmus ceera.
HudpaxnuonHas pemeérka

HOHGpG‘IHO CTb CBCTOBBIX BOJIH.

bu6mmoreka [IOK

34
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudOpsI U
35 YCTPOWCTBA U YCIIOBUS UX
0€30MMacHOTO MPUMEHEHUS
['panu1lpl MPpUMEHUMOCTH
36 KJIACCUYECKOW MEXaHUKH. bubnuorexa [JOK
[TocTynaTel cienMaibHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENHHOCTD
bu6moreka [IOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpALIEHUE JJTUHBI
DHEpPrusi ¥ UMITYJIbC
18 PENATUBUCTCKOW YacTullbl. CBA3b bubnuoreka [JOK
MAaCCBhI C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKost
KontponbHas padoTa «OnrTuka.
. bu6mmoreka [JOK
39 OcCHOBBI cieUaNbHON TEOPUHU
https://m.edsoo.ru/ffOctf610
OTHOCHUTEIILHOCTH
40 ®otonbl. opmyna [lnanka. bubnuorexa [IOK
DHeprus U uMNynbc GpoToHa https://m.edsoo.ru/ffOcfel 6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
nonuoreka
41 ¢dorordpdexra. OnbiThr A. T 1

CromneroBa

https://m.edsoo.ru/ffOcffc4




3akonbl poTodddekra. YpaBHEHUE

- - bubmnoreka [IOK
42 OunmrerHa i Gotodrddekra. 1
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
JaBnenne cBera. OnwiThe [1. H.
. bubnuotexa [JOK
43 JlebeneBa. XuMHYECKOE ICHCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dboTorneMeHT, (OTOATIHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agayq mo reme bu6moreka [IOK
«O1eMeHTHI KBAHTOBOM OITTHKI)Y https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesauro a- bubnuoreka [IOK
yactull. [Inanerapnas moens https://m.edsoo.ru/ff0d091a
aroMa
bu6 e OK
47 [Toctynatel bopa nommorexa L
https://m.edsoo.ru/ff0dOafa
N3nyyeHue u noryionieHue
43 (hOTOHOB MpH MEPEX0JIe aTOMa C bubnuoreka [JOK
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOu. https://m.edsoo.ru/ff0dOafa
Buner cektpoB
BonHoBbIE CBOMCTBA YaCTHII.
Bounb! ne bpouTs.
. bubmuoreka [JOK
49 KopnyckynspHO-BOJIHOBOH

Ayallu3M. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0dOca8




50

OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEICJICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYUCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, raMmma-
n3iydyeHus. BiausHue
PaJIMOAKTUBHOCTH HA )KUBBIC
OpTraHU3MBI

52

OTKphITHE TIPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnaz. ['amMma-u3nydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HyKJIOHOB B sIJIpe.
SnepHbie peakuuu. AnepHbId
peakrtop. [IpoGnemsr,
MEePCIEKTUBBI, SKOJIOTHIECKUE
ACIEKTHI SJICPHOH SHEPTCTHKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DNIeMEHTapHBIE YACTULIBI.
OTKpbITHE TO3UTPOHA. METO b
HaAOJIOJICHUS ¥ pEeruCcTpaIiu
aneMeHTapHbIX yactull. Kpyrisrit
cTon «DyHIaMEeHTaIbHBIC
B3auMoOJeucTBUA. EAnHCTBO
(bu3MYeCKOU KapTHUHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS aCTPOHOMMH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAaUeHUE acTpoHOMUU. Bun




3Be€3aHOTO HeOa. Co3Be3aus, IpKUe
3B€3/1bl, INIAHETHI, UX BUAUMOC
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHedHas aKTUBHOCTD.
NcTtounuk sneprun CosiHIA U 3BE3]T

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTU. BHyTpeHHee
cTtpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHIUT
u sBotroru CoHIa U 3BE3]

58

Mneunsin [Iyte — Hama
lNanakTtuka. [lonoxxenue n
newkenne ComHia B I'anakTuke.
lNanaxtuku. YepHbie ABIPHI B AIpax
TaJaKTUK

59

Bcenennas. Pa3s0Oeranue rajakTHK.
Teopust bosbiioro B3peiBa.
PenukToBOC M3MyUCHHE.
MeraranakTuka

60

Hepemennsie npo0iaembl
aCTPOHOMHUHU

61

KonTponbHas pabora «neMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMMH B 3KOHOMHUYECKOM,
TEXHOJIOTUUECKOM, COITUATbHOM U




ITHYECKOH cdepax NesTeIIbHOCTH
4eJIoBeKa

63

O6o6maromuii ypok. Pois 1 Mecto
(bU3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE
Mupa

64

O6o0matomuii ypok. Poib
¢buznueckoil Teopuu B
(GhopMHUpPOBAHUHU MTPEICTABICHHM O
¢buznyeckoil KapTuHe MUpa

65

O6o6maromuit ypok. Mecto
¢buznyecKkoil KapTUHBI MHpa B
001IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarauTHoE 10J1€.

BHGKTpOMaFHI/ITHaH HHAYKOUA

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuun
OTHOCHUTEIIbHOCTH

68

Pesepnniii ypok. KBanroBas
¢buznka. DIeMeHThl aCTPOHOMHH U
acTpopU3UKu

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MpUMEpPax pojib U MECTO (U3MKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOW KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHMKM M  TEXHOJIOTHM, B  IPAKTHYECKOU

NEITENLHOCTH JIFOJIEN

10.2

Y4uuThIBaTh TpaHUIBl MPUMEHEHHS W3YYEHHBIX (DU3HUECKUX
MOJIENEN: MarepuanbHas TOYKA, WHEpLUAIbHAs CHCTEMa OTCYETA,
aOCOJIIOTHO TBEPJOE TENO, MICANbHBIA Ta3; MOJEIN CTPOCHHS
ra3oB, JKUJIKOCTEN U TBEPHABIX TeJ, TOYEUHBIN MIEKTPUUECKUHN 3aps]T

— IIpU pelieHuu GU3NYECKUX 3a1a4u

10.3

Pacno3naBath ¢usnveckue sBICHHS (MPOIECCH) U OOBIACHATh UX
Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KHHETHYECKOM
TEOPUH CTPOCHHS BEUIECTBA U JICKTPOJANHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE  TIPSIMOJIMHEHHOE  JBMXKEHHE, CBOOOIHOE
najicHue  TeJ, JBWKCHHE T1I0  OKPY)XHOCTH,  WHEpIHS,
B3auMojelictBue Ten; auddysus, OpOyHOBCKOE JBUKEHUE,
CTPOCHHE JKUJKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00BbEMA Tell PU
HarpeBaHuM (OXJIAXKCHHH), TEIJIOBOE pPaBHOBECHE, HCIApCHUE,
KOHJICHCAIHS, IJIABJICHUE, KPUCTAUIN3alUs, KATICHUE, BIAYKHOCTh
BO3/lyXa, IOBBIIICHUE JABJICHUS ra3a IMPU €ro HarpeBaHUH B
3aKpBITOM COCYJIE, CBSI3b MEXK]y NapaMeTpaMU COCTOSIHHS Ta3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaa0B

10.4

OnuceiBaTh MeEXaHHYECKOE ABUIKCHUC, HUCIIOJIb3Ys (bHSH‘ICCKI/IC
BCINYHHBI: KOOpJAuHara, nyThb, MNEpEMCIICHUC, CKOPOCTD,
YCKOPEHUEC, Macca TeCja, CHJIa, HUMIYIbC TCJId, KHUHCTUYCCKAA
OHEpTIu-, INOTCHIMAJIbHAasA SHEpTru:, MEXaHHNYCCKas pa60Ta,
MCXaHHN4YCCKasA MOIIHOCTL; IIPpU OIMCAHWUU IIPABUIIBHO TPAKTOBATb
(I)I/ISI/I‘IGCKI/II\/'I CMBICJI HCIIOJIb3YEMbBIX BCIIMYUH, HUX 0003HAYCHHS U
CAMHUIIBI, HaxoauThb (I)OpMyJ'IBI, CBA3bIBAIOIIMEC JaHHYIO

(I)I/I3I/I‘-IGCK}/IO BCIIMYNHY C APpYTUMH BCIIMUNHAMHA




10.5

OnwuchIiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEILIOBBIC
SIBIICHUS, MCMOJb3ys (U3MYSCKUE BEJIMYMHBI: JaBJICHUE Tasa,
TEMIIepaTypa, CpPEOHsS KUHETHYeCKas OSHEPrus XaoTHYECKOIro
JBWOKCHUST MOJICKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS OdHeprusi, pabora rasa,
KOA((DUIIMEHT TONE3HOTO JEHCTBUS TEILIOBOTO JBUTATEINS; TPH
ONMHMCAaHWUHK  MPABUJIBHO  TPAKTOBaTh  (U3UYCCKUH  CMBICI
HCIOJB3YEMbIX BEJIIMYUH, UX 0003HAYCHUS W €IUHUIIBI, HAXOJAUTh
(GopMyJIBI, CBA3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIHYUHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKUE CBOMCTBA BEILIECTBA U
JNIEKTpUYECKHe sBJIEHUS (TPOLECCHI), HCIOJIB3YS (U3NYECKUE
BEJIMUMHBI:  DJIEKTPUUECKUM  3aps],  DJCKTPUYECKOE  TOJIe,
HanpspKEHHOCTH  TMOJISA, MOTEHIMAJ, Pa3HOCTh MOTEHLHMANOB; IpU
ONMHMCAHWU  MPaBWIBHO  TPAaKTOBaTh  (U3MYECKUN  CMBICT
HCIOJIb3YeMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHMIIBI; YKa3bIBaTh
(GbopMyIbl, CBS3bIBAlOIIME JaHHYIO (U3WYECKYH0 BEJIMYUHY C

APYruMu BEJIMUYUHaAMU

10.7

aHAJIM3UPOBATh (U3MUECKHUE MPOLECChl U SIBJICHUS, HCIHOJB3Ys
(u3nyueckre 3aKOHbI ¥ MPUHITUIBI: 3aKOH BCEMUPHOTO TATOTEHUS, |,
II m III 3akonbl HpOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOU
SHEpPrUM, 3aKOH COXPAaHEHUs HMITYJIbca, MPUHIUI CYINEePHO3ULIUU
CWJI, TPHUHLMUII DPABHOIMpPABUS HMHEPLHUAIBHBIX CHCTEM OTCU&Ta;
MOJIEKYJIIPHO-KUHETHYECKYI0 ~ TEOPHIO  CTPOEHHUS  BEIIEeCTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEN KHHETUUECKON YHEPTHH TEIJIOBOTO
JBUKEHHSI MOJIEKYNI C aOCOJIOTHOM TemrepaTypoi, MepBbli 3aKOH
TEPMOJUHAMHKHU; 3aKOH COXpPAaHEHHUS DJIEKTPUUECKOro 3apsia,
3akoH KynoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXEHHE M YCIOBUSA (TPaHUIIBL,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHEIC MMPUHIUIIBL JeNCTBUSA MalllvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jindatb YCJIOBUA HX 0e30MmacHoro

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BreInoaHaTh OKCIICPUMCHTBI IO  HCCJICAOBAHUIO (I)I/I3I/I‘ICCKI/IX
SIBIICHUH U nmponeccoB € HCIOJBb30BAaHUCM TPAMBIX U KOCBCHHBIX

U3MEpeHui; mpu 3ToM (opMynupoBath npobiemy (3amauy) H




TUMOTe3y y4eOHOTo SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO o0opynoBaHus, IIPOBOJIUTH OIIBIT u

(hopMyIUpOBaTh BHIBOIBI

10.10

OcCymecTBiATh TpPsSMbIE UM KOCBEHHBIE H3MEPEHUs (PU3UIECKUX
BEJIMYMH; IIPU 3TOM BBIOMPATH ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U
UCIIOJIb30BAaTh  M3BECTHBIE METOJbl OLIEHKM  ITOTPELIHOCTEM

U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUYECKMMM BEIUYMHAMU C
WCTIOJIb30BAHUEM TMPSMBIX U3MEPEHH; MIPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yIbTaThl TMOJY4YEHHOW 3aBUCHMOCTH
(bU3UYECKUX BEJIIMUMH B BUJIE TaOMUIl U rpadUKOB, JIeJaTh BBIBOJIBI

10 pe3yJibTaTaM UCCIIEJOBaHUS

10.12

CobOmonaTh mpaBwia 0e30MacHOrO TpyAa TMpU  MPOBEIECHUU
HCCIIEIOBaHUN B paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-
HCCIIeIOBATENILCKON " MIPOEKTHOM JeATEIbHOCTH c
WCTIONIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M J1a0OpaTOPHOTO

000pyI0BaHUS

10.13

Pemate pacu€rHbple 3amaum  C  SBHO 3aJaHHOW (HU3WUYECKOM
MOJIENbI0, UCTOJIB3YS (PM3UYECKUE 3aKOHBI U MPUHLIUIIBI; HA OCHOBE
aHajM3a YCIIOBHS 3aJladyd  BbIOMpaTh (PU3WYECKYIO MOJEIb,
BBIJICTIATH (PU3UUYECKUE BETMYMHBI U (OPMYIIBI, HEOOXOIUMBIE ISt
e pelleHus, MNPOBOIUTH pacu€Thl M OILICHHWBATh PeaIbHOCTh

IMOJIY4YCHHOI'O 3HAUCHUA (bHBH‘ICCKOfI BCJIIMYHHBI

10.14

Pemarp  kadecTBEHHBIE  3a/laud:  BBICTPAWBaTh  JIOTHUECKU
HENPOTUBOPEUYHMBYIO IEMOYKY pACCYXJCHHM C Omopoil Ha

HN3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SIBJICHHA

10.15

Hcnonn3oBarh IIpu pCUICHUU y‘Ie6HHX 3aJlady  COBpPCMCHHBLIC
I/IH(bOpMaI_[I/IOHHHe TCXHOJIOTUHN IJId TIOHUCKA, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAIUN U IIPCACTABIICHUA yqe6H0171 n HaquO-HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ nu3 Ppa3INIHbIX HCTOYHHKOB,

KPUTHYCCKH aHAJIM3UPOBATH IMOJTYIaEMYTO I/IH(l)OpMaI_II/IIO

10.16

IIpuBoAMTH MpUMEpPHI BKIaJa POCCUICKUX U 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, 0OBSICHEHUE MPOLIECCOB OKPYKAIOIIET0

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnons30BaTh TCOPCTUUCCKHUEC 3HAHUS 10 (I)I/ISI/IKC B IIOBCEIHEBHOM

KHU3HHU IOJIA oOecneueHrss 0OE30IMaCHOCTH npu O6paLl_[eHI/II/I C




npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPaHEHHS
3I0pOBbSl U COONIOJIGHUS HOPM 3KOJIOTMYECKOTO IIOBEJCHUS B

OKpYKalollel cpene

10.18

PaGorate B rpymnme ¢ BBIMOJTHEHUEM PAa3IUYHBIX COIHATIBHBIX
poJieit, TuIaHupOoBaTh pabOTy T'PYIIIHI, PAIMOHAIIEHO PACTIPENETATh
00s13aHHOCTH W TUIAHUPOBATh JACSATEIBHOCTh B HECTaHJAPTHBIX
CUTyalusaX, aJIcKBaTHO OLICHMBATH BKJIAJ[ KaXX/IOTO U3 YYACTHUKOB

IPYIIBI B pEHIEHUE paccMaTpuBaeMoOn MpoOIeMbl

11 KJIACC

Kon
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha MpUMEpPax poJib U MeCTO (U3UKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOU KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHHUKM W TEXHOJOTHM, B MPAKTUUYECKOU
NEeSITeIbHOCTH  JIIOJIeH, ILIeOCTHOCTh M EIUHCTBO (U3NYECKOU

KapTUHBI MUpa

11.2

YuuThIBaTh TpPAaHWIBI TMPUMEHEHUS HW3YYCHHBIX (U3HUYECKUX
MOJICJICH: TOYEUHBIM JJICKTPUYECKUN 3apsj, SAACpHas MOJENb
aTomMa, HYKJIOHHas MOJellb AaTOMHOIO sjapa TMpu PEHICHUR

(bPISI/I‘IeCKI/IX 3aJa4

11.3

Pacnio3naBate ¢usnueckue sBiIeHUs (MPOIECCH) U OOBICHATH UX
Ha OCHOBE 3aKOHOB JJICKTPOJMHAMUKHA W KBAaHTOBOW (DU3HKH:
AJIEKTPUYECKasi TPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JICUCTBUS  TOKA,  B3aMMOJICHCTBHE  MAarHHTOB,
AJIEKTPOMArHUTHAasE WMHIYKIMS, JCHCTBUE MAarHUTHOTO TMIOJIA Ha
NPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsill, dJICKTPOMArHUTHBIC
KOJICOAHUsT W BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHCHHE CBETa,
OTpakeHHWe, TMpelioMJICHuEe, WHTeppepeHnus, audpakuus u
NoJIApU3alusl CBeTa, JHUCIEepCUsi CBeTa, (POTOINEeKTpUUYecKuit
abdekr (poroaddext), cBeroBoe naBIEHHE, BO3HUKHOBEHHE
JUHEHYaToro CHeKTpa aToMa BOJOpPOJA, €CTEeCTBEHHAs W

HUCKYCCTBCHHAA paIlUOAKTUBHOCTDb

11.4

OnuceIBaTh HU3YUYCHHBIC CBOIMCTBa BeIIIECTBA (BJ'IeKTpI/I‘{eCKI/IC,




MarHuTHBIE,  ONTHUYECKUE,  DJJCKTPUUYECKYI0  IMPOBOJUMOCTH
pa3IMYHBIX Cpell) W DIEKTPOMArHUTHBIC SIBICHUSA (TPOLECCHI),
WCTONIB3YS (PU3UYECKHE BEIMYMHBI: AJICKTPUYCCKHUI 3apsii, Cuiia
TOKa, AIIEKTPUUYECKOE HaTpsDKCHHUE, AIIEKTPUYECKOE
CONPOTHUBIIEHUE, pa3HOCTh mnoTeHuuanoB, JJIC, pabora TOKa,
WHAYKIMS MarHUTHOTO ToJs, cuia Awmmepa, cuna JlopeHna,
WHIYKTUBHOCTD KaTYIIKH, SHEPTHS AICKTPUICCKOTO ¥ MArHUTHOTO
MOJIEH, MEepPHoJl U YacToTa KojeOaHuM B KOJeOaTeJbHOM KOHTYpE,
3apsi/i M CHJIa TOKa B TIPOIIECCE TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KoJiebaHu#, POKYyCHOE pacCTOSIHUE M ONTHYECKAs! CUJIA JIMH3BI; TIPH
OTMMCAHUM  TPABWIBHO  TPAaKTOBaTh  (DU3WUECKUHA  CMBICI
WCIOJIb3YEMBIX BEITUYHH, UX 0003HAYCHUS W CIUHHMIIBI; YKA3bIBATh
(opMyITbI, CBSI3BIBAIOIIME JaHHYI (U3WYECKYI0 BEIHYUHY C

APYTruMHU BEJIMUNHaAMU

11.5

OnuceiBaTh M3yYEHHBIE KBAHTOBBIC SBJICHHS W  TIPOIIECCHI,
WCTIONB3Ys GU3UYECKUE BEIMUMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JTMHA BOJIHBI M YaCTOTa CBETA, DHEPTUS M UMITYJILC (GOTOHA,
MepuoJl ToJlypacmnaaa, HHEprus CBS3UW aTOMHBIX SAep; MpHU
OMHMCAaHUM  MPABWJIBHO  TpPakTOBaTh  (PU3MYECKUA  CMBICH
WCIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYECHUS U €IMHULIbI; YKa3bIBaTh
(dbopMmynbl, CBA3BIBAIOLIME JAHHYI0 (DU3MYECKYI0 BEIMYHMHY C
JPYTUMH  BEJIMYMHAMH, BBIUYUCIATH 3HaueHUe (pusmdeckoi

BCIIMYHHBI

11.6

AHanu3upoBath (PU3NYECKHE MPOLECChl M SBICHUS, HCHOJB3YS
¢busznueckue 3aKOHbl M NPUHOMIBL: 3aKoH OMa, 3aKOHBI
MOCJIEZIOBATEIBHOIO U MapajuIeIbHOIO COEIWHEHUS! IPOBOJIHUKOB,
3akoH JDxoyns — JleHIa, 3aKOH AJIEKTPOMArHUTHOW HHIYKIIWU,
3aKOH  NPSIMOJIMHEWHOTO  PAaclpOCTpaHEHHs] CBETa, 3aKOHBI
OTpaXCHHsI CBETa, 3aKOHBI MPEIIOMICHUS CBETa, YypaBHEHUE
DiiHmTeiHa 115 GoTosddexra, 3aK0OH COXpaHEHUS YHEPTUH, 3aKOH
COXpaHEHUs UMIIYJIbCa, 3aKOH COXPaHEHHUS JIIEKTPUUYECKOTO
3apsiia, 3aKOH COXpPAaHEHHMsS MacCOBOrO uucia, MocTyiatel bopa,
3aKOH PaJIMOAKTUBHOIO paclaja; Mpu 3TOM pa3inyaTh CIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe BBIPAKEHUE W

ycnoBus (TpaHuIlbl, 00JaCTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIHWUW MAr"HuTHOI'O IIOJIA

MIpOBOAHHKA C TOKOM, CHUJIbL AMHCpa " CUJIBI HopeHua




11.8

CtpouTh ¥ ONHUCHIBATH H300paKEHUE, CO3/IABAEMOE IUIOCKUM

3€pKajJoM, TOHKOW JINH301

11.9

BBIMONHATE  AKCHEPUMEHTHI 10  HCCIEOBAHUIO  (U3NUIECKUX
SBIICHUH M TMPOIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (GOopMyaupoBaTh MpobieMy (3azady) U
TUMOTEe3y y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
HPEI0KEHHOTO o0opynoBaHus, IPOBOJIUTH ONBIT |

(hopmMyIUpOBaTh BHIBOIBI

11.10

OcymiecTBiATh MpsIMbIE W KOCBEHHbIE HM3MEpEHUs (HU3HUECKUX
BEJIMYMH; [IPH 3TOM BbIOMpATh ONTUMAJILHBIM CIOCOO M3MEpPEHUs U
HCIIONb30BATh  M3BECTHBIE  METOJbl  OLICHKM  IIOIPEIIHOCTEN

A3MEpEeHUN

11.11

Uccnenosats 3aBUCUMOCTU (bU3UIECKUX BEJIINYNH C
WCTIOJIb30BAHUEM TPSMBIX U3MEPEHHM; TIPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl TOJYYEHHOW 3aBUCHUMOCTH
(bM3UYECKUX BEIIMUMH B BUJIE TAaOIUIl U rpadUKOB, JI€7aTh BBIBOJIBI

110 pE3ybTaTaM HCCICI0BaHHUA

11.12

Cobnrogate mpaBuia 0O€30MacHOTO TpyAa TMPHU TPOBEIACHUH
HCCIIeIOBAaHUM B paMKax Yy4eOHOro SKCIEPUMEHTa, Y4eOHO-
HCCIEI0BATEIbCKON u MPOEKTHOU NEITEIbHOCTH C
HCTIOJIb30BAHUEM HU3MEPUTENIbHBIX YCTPONCTB U J1aOOpaTOPHOTO

000pyIOBaHMS

11.13

Pemate pacu€rHple 3amauyuM  C  SABHO 3aJaHHOW (DU3UYCCKOMN
MOJICJIbIO, UCTIOJIb3Ys (PU3HUECKHUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE
aHajM3a YCJIIOBHS 3aJladyd  BbIOMpaTh (PHU3WYECKYIO MOJECIb,
BBLICTIATH (DU3HUECKHUE BEIUMYUHBI U (POPMYIIBI, HEOOXOIUMBIE IS
e€ peleHus, NPOBOIUTh pacu€Thl W OICHWBATh PEaATbHOCTh

IMOJIYYCHHOI'O 3HAUCHUA (1)H3H‘l€CKOﬁ BCIINYHHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATb JIOTHUYCCKH
HCIIPOTHUBOPCUUBYHO  LCIIOYKY paccyncz[eHHﬁ C OHOpOfI Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/IBI/ILIGCKI/IC SABJICHUA

11.15

Hcnonb3oBaTh MpuU pelieHMH Y4eOHBIX 3aJady COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUU JJIS TOUCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTalui U NpeACTaBiIeHNs Yy4eOHOW U HAayYHO-NOMYJISIPHOM
uHbOpMallMK, TOJYYEHHOW M3  pa3IMYHBIX  HMCTOYHUKOB;

KPUTHYCCKU aHAIIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO




11.16

OOBSICHATH MPUHLUIIBI JEHCTBUS MAIIWH, TPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3inyarh YCIOBUSA UX OE30MACHOTO MCIIOJIb30BaHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBoUTE NpUMEpPHI BKJIAJIa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAayKH, B OOBSICHEHHWE IPOILIECCOB

OKPYKalOILEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonp3oBarh TeOpeTHUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOU
KU3HU i1 oOecredeHus: Oe30MacHOCTH TIpU  OOpaleHuu ¢
npubopaMy W TEXHUYECKUMH YCTPOWCTBAMH, JUIS COXPAHEHUS
3I0pOBbsI U COOJIIO/IEHUST HOPM DSKOJIOTMYECKOI'O IIOBE/ICHUS B

OKpYXKalollen cpene

11.19

PaGorath B rpynne ¢ BBIIOJIHEHUEM Pa3IMYHbIX COLMATIbHBIX POJIEH,
IUIaHUPOBaTh ~ paboTy TpyNIbl, PaUOHAIBHO  paclpeneisTh
00513aHHOCTM ¥ IUIAHUPOBATh JIESITEIHHOCTh B HECTAHIAPTHBIX
CUTyallUsAX, aJeKBAaTHO OLIEHMWBATH BKJIAJ] KaKJIOTO W3 yYaCTHUKOB

IPYIIIbI B pEllIEHHE paccMaTpruBaeMoil MpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o mnpupone. Hayunsle
METO/Ibl TO3HAHMSI OKPYXAIOIIero Mupa.
Ponp skcnepumenTa u Teopuu B mpoliecce
MO3HAHUS  MPHUPOJABI.  DKCIIEPUMEHT B

¢dusnke

1.2

MopemupoBanue (GU3NYECKUX SBICHUU U
MPOIECCOB. Hayunsie TUIIOTE3BI.
duU3nUeCcKUue 3aKOHBI W TeopuH. [paHUIIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponb M Mecto
bu3ukn B (QOPMUPOBAHUH COBPEMEHHOM
HAay4HOW KapTHUHBI MHUpA, B MPAKTUYECKOM

NESITENLHOCTH TIOAEN

MEXAHHKA

H##HPari#KUHEMATHUKA

2.1.1

MexaHndyeckoe JBHKCHUC.
OTHOCHUTENHLHOCTD MECXaHHNYCCKOI'O

neuxkeHus. Cucrema otcuéra. Tpaektopust

2.1

2.1.2

[Tepememnienue, CKOPOCTh (cpenusist
CKOpPOCTb, =~ MTHOBEHHas  CKOpPOCTb) H
YCKOPEHHE  MaTepUallbHOM  TOYKH, HX
MPOEKIMM HAa OCH CHUCTEMbl KOOPIUHAT.
CrnoxeHue TEepeMEIIeHUI U CIOXEHUe

CKOpOCTEU

2.1.3

PaBHomepHOE u PaBHOYCKOPEHHOE

npsMoJInHEeiHOe — aBWkeHue.  ['paduxu




3aBHCUMOCTHU KOOPAMUHAT, CKOpOCTH,
YCKOpEHHS, IYTM U  [EpEeMEIICHUs

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU

2.14

CBoOosiHOE MajieHue. Y CKopeHue

CBOOOTHOTO MaACHUSA

2.1.5

Kpusosmueiinoe neukeHue. PaBHOMeEpHOE
JBUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJOBas CKOPOCTb, JTMHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CIUIOMETP,
JBUKCHHE CHAPAJIOB, LIENHBIE U PEMEHHBIE

nepeaavn

2.1.7

[IpakTnueckue paboThI. N3mepenue
MTHOBEHHON  ckopoctH. VccnenoBanue
COOTHOILIEHUS MEeXIY MyTSIMH,
MPONJCHHBIMU TEJIOM 3a MOCIIeIOBATEIbHbIE
paBHblE  TMPOMEXYTKH  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU C HayaJIbHOM
CKOpOCTbIO, paBHOW Hymwo. M3yudeHue
JIBUKEHUS IIapUKa B BSI3KOW KHIKOCTH.
W3ydyenue nBUKEHHS Tena, OpOILIEHHOrO

TOPHU30HTAJIBHO

2.2

##Parf## IMHAMUKA

2.2.1

[Ipunuun  otHocutenbHocTH — [Mamuies.
IlepBriit 3akon HprotoHa. MHeprumanbHbie

CHCTEMEI OTCUETa

222

Macca Tena. Cuna. ITpuHnmn

CYNEPIO3ULNH CUT

223

Bropoi 3akoH HeroToHa [uist MaTepuanbHOU
TOYKA B HHEPLUAIBHOU CHUCTEME OTCUETa
(UCO). Tpernit 3akoH HproToHa s

MaTCpHaAJIbHBIX TOUCK




224

3akoH BceMupHoro tarorenus. Cuna
TsbkecTd. IlepBasg KocMHMuYecKass CKOpOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHHST W CHJIa TPEHUS  TIOKOS.
Koadduument TPEHUS. Cuna
COTIPOTHUBIJICHUSI TPU JIBKCHUU Tella B

KHUAKOCTHU UJIN I'a3€

227

HOCTyrIaTeJ'II)HOG n BpallaTCJIbHOC

JBIKEHHME a0COJIFOTHO TBEPIOTO Tesa

2.2.8

MomenT CHJIBI OTHOCHUTEJILHO ocH
BpAILICHMUS. IIimeuo CHJIEL. VYcenoBus

paBHOBecus TBEpAoro tena B UCO

229

TexHuyeckue yCTpONCTBA: MOIIIUITHUAKH,

JABVKXCHUE NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboTHI. Nzydyenune
NBW)KEHUST ~ Opycka MO0  HAKJIOHHOH
IUIOCKOCTH TIOJ JCWCTBUEM HECKOJBKHUX
cui.  HccrnenoBanue  3aBUCHMOCTH — CHIT
YIPYrOCTH, BO3HUKAIOIIHX B
nepopMupyeMoOil TIPYy)KHHE H PE3UHOBOM
o0Opasnie, OT BEIMYMHBI UX JehopMaIuu.
UccnenoBanue YCIOBUH  PaBHOBECHS

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

###HParf###3AKOHDBI COXPAHEHNM B MEXAHUKE

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MarepuaibHbIX ToueK. Mmmynbc cunbl u
WU3MEHEHNE UMITYJIbCa Tea
30 3akoH coxpaHeHus wumnyiasca B HCO.
o PeaktuBHOE nBMXKEHNE
233 Pabora cubl
234 MomHOCTb CHIIBI




235

Kunerndeckass  3Heprus  MarepUalbHOU

TOYKHU. TeopeMa 0 KUHETUYECKON YHEPTUH

2.3.6

[lTorennnaneHas sHeprus. I[loTeHumanpHas
DHEPIrHUs YIpyro nedopmMupoBaHHON
npyxunbl. lloTeHnmanbHass sSHeprus Tteina

BOJIN3U MTOBEPXHOCTU 3EMITH

2.3.7

[loreHumanbHble W HENOTEHUMAJbHbBIC
cuibl. CBs3bp pabOThl HEMOTEHIMATBHBIX
CUJI C U3BMEHEHHEM MEXAHUYECKOW ASHEPruu
CUCTEMBI TeJ. 3akoH COXpaHEHHUS

MEXaHU4ECKOMN SJHEPruu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOMCTBA:  JBUIKEHUE
paker, BOJOMET, KOIep, MNPYKUHHBINA

IMUCTOJIET

2.3.10

[IpakTtrueckue paboTel. M3yueHue CBs3H
CKOpPOCTEl Ten Mpu HEYOpyroM yaape.
HccnenoBanne cBsiz3u pabOThl  CUJIBI €

W3MEHEHMEM MEXaHHISCKOM SHEPruu Teia

3 MOJIEKVYIJISAPHASA ®U3UKA U TEPMOJINMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM
OCHOBHBIE  TIOJOXEHUS  MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpHUH. bpoyHnoBckoe
3.1.1 JIBIDKCHHE. Huddy3us. Xapakrtep
JBWKEHHUSI UM B3aUMOJCHCTBUS  YacCTHULL
BEILIECTBA
3.1 Mojenu cTpoeHHs Ta30B, >KUJIKOCTEH U
3.1.2 TBEPIBIX Tel U OOBACHEHHE CBOWCTB
BEIIECTBA HA OCHOBE ATHX MOJEIEH
Macca Monekyn. KonudecTBo BelecTsa.
313 [Tocrosinnas ABoraapo
314 TermmoBoe paBHOBecue. Temmeparypa u e€

usmepenue. [llkana remneparyp Llenscus




3.1.5

Mogens  uneanpHoro rasa. OcHOBHOe
YpPaBHEHUE  MOJIEKYJISPHO-KUHETUUECKON

TCOpPUH NACAILHOT'O Ira3a

3.1.6

AOcomroTHasi  TemmepaTypa Kak — Mepa
CpelHEW KMHETUYECKOM 3HEPrUU TEILUIOBOTO
JIBW>KeHUs yacTul rasza. [llkamna temnepatyp

KenpBuna

3.1.7

VpaBnenue Knaneiipona — Menpaeneesa.

3akoH /lanmpTOHA

l'azoBeie  3akoHbl.  M3ompomeccsl B
U/IeaIbHOM rase C MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEpMa,

u30Xopa, nzobapa

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapomeTtp

3.1.10

[IpakTtuueckue paboTel. M3Mepenne macchl
BO3/yXa B KJIACCHOU KOMHATEe.
Hccnenosanue 3aBUCHUMOCTH MEXIy
napaMeTpamMu  COCTOSTHUSL — Pa3peKeHHOTro

rasa

3.2

OCHOBbI TEPMOMHAMMKNU

3.2.1

Tepmoaunamuueckas cucreMa. BHyrpeHHss
SHEpPrusi TEePMOJAMHAMHUYECKON CHUCTEMBI M

CIIOCOOBI €€ U3MEHEHHST

322

KommuectBo TCIIIIOThI n pa60Ta.
BHYTpeHHHH QHCPIuAa OJHOATOMHOI'O

nacajJIbHOIO Ira3a

323

Bunel Termonepenaun: TEIIONPOBOAHOCTS,
KOHBEKIUs, Wu3aydyeHue. TermnoéMKocTh
Tena. YJelbHas TEIMIOEMKOCTh BEIIEeCTBa.
Pacuér KOJINYECTBA TEIIOTHI npu

TCILIoIepeaadc

3.2.4

[IepBrrit 3aKOH TEPMOAUHAMUKMU.




[Ipumenenue IIEpBOr0 3aKOHA
TEPMOJAVUHAMUKH K U30IPOLECCAM.

I'paduueckas nHTEpIIpeTaus pabOTHI raza

3.25

TermoBble MamuHbl. [IpUHIMIBI HEUCTBUS
TETUTOBBIX MaIlyH. [TpeobpaszoBanus
SHEPTUU B TEIJIOBBIX MallluHaX.
Kosdduument noneznoro neicTBus (nanee
— KIT[I) rermoBoit mamunbl. [ukn Kapuo u
ero KIIQ

3.2.6

Bropoit 3aK0H TEPMOIMHAMUKH.
HeoOparumocTh TIpoOIIECCOB B MPUPOJIE.
TennoBele  aBUTATEIN.  DKOJOTHYECKHE

poOJIEMBI TETIJIOIHEPTeTUKU

3.2.7

TexHuueckue  yCTpOMCTBAa:  JBHUTIaTellb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOMITHHUK, KOHIUITHOHED

3.2.8

[IpakTnueckue paboTHI. N3mepenne

YACIBHON TEIUIOEMKOCTH

3.3

##Parf### Al PETATHBIE COCTOSHMA BEIECBA. ®A30BLBIE

I[TEPEXO/bI

3.3.1

[TapooOpasoBanue u KOHJICHCAIIHSL.
Ucnapenue u xurenue. YJenbHas TEIUioTa
napooOpazoBaHusl. 3aBUCHUMOCTH

TEMIICPATYPhI KUIICHUA OT AABJICHUSA

3.3.2

AOCOIIOTHAS M OTHOCHTEIbHAS BIAKHOCTH

Bo3ayxa. HacklmenHnslii map

3.33

Teépnoe Temo. Kpucramimueckue u
amopdubie Tema. AHH30TPOIHUS CBOWCTB
KPUCTAJLIOB. Kunxue KPUCTAJUIBL.

COBpCMeHHLIC MaTepuaibl

334

IInaBnenue u KpucTtajlii3anus. YaenpHas

TCIJIOTA ITJIaBJICHU . CY6J'II/IMaI_[I/I$I

3.35

YPaBHCHI/Ie TEIIOBOro OallaHca




3.3.6

TexHuueckue yCTpPOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIOPUMETP, TEXHOJIOIUU
IIOJIy4CHHUS] COBPEMEHHBIX MAaTepHAJIOB, B
TOM YHUCIIe HaHOMAaTEpHUaloB, "

HaHOTCXHOJIOTHH

3.3.7

[IpakTrueckue paboThI. N3mepenue

BJIAJKHOCTH BO3JyXa

SJIEKTPOAMMHAMUKA

4.1

##HPar#H##IJIEKTPOCTATUKA

4.1.1

OnekTpuzanys Ten. OJIEKTPUYECKUN 3aps.

I[Ba BUA DJICKTPUYICCKHUX 3aps10B

[IpoBogHUKH, JUDIIEKTPUKA u

MOJTYTPOBOTHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsia

4.1.4

Bzaumonericteue 3apsinoB. 3akoH Kymnona

4.1.5

DnekTpuyeckoe mosie.  Hanpsk€HHOCTh
ANEKTPUYECKOTO HOJIS. [puHumn
cynepno3uiuu. JIMHUM  HAOpPsHKEHHOCTH

OJICKTPHUYCCKOT'O I10JIA

4.1.6

PaboTta cun OJICKTPOCTATUYCCKOI'O  IIOJIA.

IMTorennuain. Pa3HoCTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I " OUBJICKTPUKHU B IMTOCTOAHHOM
OJICKTPUYCCKOM  IIOJIE. ,Z[I/I&]'IGKTpI/ILIeCKaﬂ

IMPOHUIACMOCTDb

4.1.8

DIIEKTPOEMKOCTb. Konpencatop.
DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.

9Hepr1/1>1 3apPsSPKCHHOI'O KOHJACHCATOpa

4.1.9

TexHudeckue yCTpOWCTBa: AIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTATUYECKAs 3aIHTa,
3a3eMJICHUE ANEKTPOTIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTrueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCATOpa




4.2

HHHPart##TIIOCTOSIHABIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

YcaoBus CylI€CTBOBAaHUA IIOCTOSIHHOT'O
SJICKTPUUCCKOTO TOKa. WcTOYHUKM TOKA.

Cuita Toka. [TocToOSIHHBII TOK

4.2.2

Hanpsokenue. 3akon OMma asis yyacTka Lenu

4.2.3

DNEeKTpUUECKOEe COMPOTUBJICHHE. Y IEIbHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

ITocnenoBarensHOE, napasuieIbHOE,

CMCHIAHHOC COCAMHCHUC IMTPOBOAHHUKOB

4.2.5

PaGora osmekTpuueckoro TOkKa. 3aKOH

Hxoynsa — Jlenna

4.2.6

MOIIHOCTH 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwxkymas cuia (mamee — DJIC) u
BHYTPEHHEE COIPOTUBJIICHUE HCTOYHHKA
Toka. 3akoH Oma JIsl TIOJTHOM (3aMKHYTOM )

3JIeKTpUUECcKOH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

ONeKTpOHHas  MPOBOAUMOCTh  TBEPABIX
METAJIJIOB. 3aBUCHUMOCTb  COTPOTHUBIICHUS
METaJIJIOB oT TEeMIIEPaTypHl.

CBepXnpoBOIUMOCTb

4.29

DJIEKTpUYECKUil TOK B Bakyyme. CBOMCTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoAHUKHU. CobcTBeHHast u
pUMeCHas POBOIUMOCTD
IIOJIYIIPOBOTHUKOB. CaoiicTBa p-n

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

QHGKTpI/I‘IGCKI/II\/'I TOK B QJICKTPOJIMTAXx.
QHGKTpOHI/ITI/I‘leCKaH Jucconuanus.

DneKTpoan3

4.2.12

QHGKTpI/I‘IGCKI/II\/'I TOK B rasax.
CaMOCTOSITENIbHBIA U HECAMOCTOSTCIIbHBIN

paspsiz. Paznuunblie THUTIBI




CaMOCTOATCIBHOI'O paspdanaa. Monnus.

ITna3zma

4.2.13

TexHuueckue  yCTpOMCTBA:  amMIEpPMETp,
BOJIBTMETP, pEOCTaT, HUCTOYHUKU TOKa,
3JIEKTPOHArpeBaTeIbHbIE puOOpHI,
AJIEKTPOOCBETUTENbHbIE puOOpHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIU
JMOJl, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOHYHpOBOI[HI/IKOBI)II\/JI Auoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuyenune
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.

Nsmepenne OJIC uCTOYHHMKA TOKAa M €ro
BHYTpPEHHEro conpoTuBieHus. Habmaronenue

AIIEKTPOIIH3a

11 KIJACC

Konx
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1€MEHTHI COIeP:KAHUS

4

OJIEKTPOAMHAMUKA

#HHPari#MAT HUTHOE ITOJIE. OJIEKTPOMATI'HUTHAS

WVHJTYKLIAS

4.3.1

ITocTrosHHBIC MAarHuThbI.

BSaHMO,ﬂeﬁCTBHC IIOCTOAHHBIX MarHuTOB

4.3

4.3.2

MaruauTtHoe mosie. BekTop MarHuTHOM
uHAyKIuU. [lpuHnun cynepno3uuuu.
Jlunun marauTHOM mMHAaykuuu. Kaptuna
JUHUM MarHUTHOM MHAYKIUU  MOJIS

MNOCTOAHHBIX MarHuTOB

433

MarnuTtHoe 1noje MPOBOAHUKA C TOKOM.
Kaptuna nuHMII TOns  JUIMHHOTO
OpsIMOTO TPOBOJHHMKA W 3aMKHYTOTO

KOJIBLICBOI'O IIPOBOAHHKA, KATYIIKHU C




tokoM. OmnbIT Opcrena. Bzanumoeiicteue

IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, e€ MOIYNb U

HaIpaBJieHUE

4.3.5

Cuna Jlopenuma, e€ Mooynb H
HarpaBjeHue. JIBuKeHue 3apsyKeHHON
YacTULIBI B  OJHOPOJAHOM MAarHUTHOM

noJie. Pabota cuiel Jlopenna

4.3.6

SIBiIeHNE ANEKTPOMATHUTHOW HHAYKIIUU

4.3.7

IToTok BekTOpa MarHUTHOM WHIYKIIMU

4.3.8

OJ1C WHTYKITIH. 3akoH

3JEKTPOMArHuTHOW nHykuun Papanest

4.3.9

Buxpesoe anextpuueckoe mnone. I/1C
AHAYKIUU B MPOBOJHUKE, ABUKYLIEMCS
MOCTYNAaTeIbHO B OJTHOPOJTHOM

MAar"dHuTHOM IIOJI€

4.3.10

ITpaBuio Jlenna

4.3.11

NHIYyKTUBHOCT. SIBnenue

camonHaykiuu. DJ1C caMOMHIyKIUH

4.3.12

:‘)HCpFI/Iﬂ MArduMTHOI'O II0JIA KaTYHIKU C

TOKOM

4.3.13

:‘)J'IeKTpOMaI‘HI/ITHOG I10JIC

4.3.14

TexHunyeckue YCTpONCTBA: IOCTOSHHBIE
MAarHHThI, AIIEKTPOMArHUTBHI,
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTApHBIX YacTHll, WHIYKIIMOHHAS

II¢4Yb

4.3.15

[Ipaktnyeckue  pabotel.  M3ydenue
MarHUTHOTO TMOJII KAaTYIIKH C TOKOM.
HccnenoBanue AEWCTBUS IMOCTOSHHOTO
MarHuTa Ha  PaMKy C  TOKOM.
HccnenoBanue SIBIICHUS

QJICKTpoMar HUTHOH HUHAYKIIUU




KOJIEBAHUWA 1 BOJIHBI

5.1

H##HPartH#MEX AHUYECKUE 1 DJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

Konebarenbnas cucrema. CBoOOIHBIE
koseOanus. ['apMOHUYEeCKUEe KOJICOaHMUS.
[Tepuon, wacrtora, amrumryna u (asa

KoJe0aHuit

5.1.2

[IpyxuHHBIN MasTHUK.

Maremarnaecknii MassTHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnueckoe W JIUHAMHYECKOE

OIIMCaHNE KOJIE0ATETHbHOTO ABMKECHUSA

[IpeBpamenue SHEPIUH pu
rapMOHHMYECKUX  Kojebanmsx. CBs3b
aMIUTATYIBI KoJIeOaHni HCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHui

€€ CKOPOCTH M YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KoJieOaHHs B
UJCAJILHOM  KOJICOATCIbHOM  KOHTYpE.
AHAJIOTUST MEXIYy MEXaHHYCCKUMHU M
3JIEKTPOMArHUTHBIMH KOJIEOAaHHUSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA OQHCPIun B

nacalbHOM KoJIEOATEIbHOM KOHTYpPC

5.1.7

BrinyxaeHHsbie MEXaHUYECKUE
KoJieOanus. Pesomanc. PesonancHas
KpUBasl. Brinyx1eHHbIE

OJICKTPOMAIrHUTHLIC KoJieOaHMsI.

5.1.8

[lepemennbiii  TOkK. CHHYCOMIANBHBIN

HepeMeHHLIﬁ TOK.

5.1.9

MoI1HOCTh NIEPpEMEHHOTO TOKa.

AmImTyaHoe u JNEUCTBYIOLIECE




3HAYCHHUEC CHUJIbI TOKA U HAIIPSAKCHUA

Tpaucdopmarop. IIpousBoxacTso,
nepegayda U notpebyieHue
NIEKTPUYECKOU SHEPIUU.
5.1.10 DKOJIOTUYECKHE pucKu npu
IIPOM3BOJICTBE AJIEKTPUUYECKOW SHEPTHH.
Kynberypa HCIIOJIb30BAHUS
3JIEKTPOIHEPTUH B MOBCETHEBHOM KU3HU
TexHuyeckue ycTpoiicTBa: ceiicmorpad,
5.1.11 AIEKTPUUECCKUIN 3BOHOK, JUHUU
aNeKTponepesay
[Ipaktnyeckne pabotel. HccienoBanue
3aBHCHMOCTH nepuosia MaJtbIX
KoJieOaHWil Tpy3a Ha HHUTH OT JJIMHBI
5.1.12 HUTA W Maccel Tpy3a. HccnemoBanue

MEepEeMEHHOTO TOKa B IleMU W3
[IOCJIEI0BATEILHO COEIUHEHHBIX

KOHJICHCATOPA, KaTYIIKUA U PE3UCTOPa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUS
pactpoctpanenusi. lIlepuoa. CkopocThb
pacrlpoCcTpaHeHuss M JJUHA  BOJIHBIL

HonepeqHHe " IIPOAO0JIbHBIC BOJIHBI

5.2.2

HH#HParH## Hurepdepenmus u

,I[H(i)paKI_II/IH MECXaHNYCCKHNX BOJIH

5.2.3

3Byk. Ckopocts 3Byka. I'pomkocTtsb

3ByKa. BricoTa ToHa. TemOp 3Byka

5.2.4

ONEKTPOMarHUTHHIE BOJHBL. Y CIIOBHSA
U3JIy4CHHsS] DIIEKTPOMATrHUTHBIX  BOJIH.
B3anmuas opuenranus Bexkrtopos E, B u

UB BHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

CBoiicTBa OJICKTPOMAIrHUTHBIX  BOJIH:

OTpPaAKCHUC, IMPEJIOMJICHHUC,




MoJIsIpU3aIus, TUpaKIHs,
UHTEpEepeHIIHS. CkopocThb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[llkaja  2JIEKTPOMArHUTHBIX  BOJIH.
[IprMeHeHue IIEKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUIUIIBI paTUOCBSA3U U TEJICBUICHUS.
Pagnonokanus. DNeKTpOMarHuTHOE

3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

Texnuueckue YCTPOMCTBA:
MY3bIKaJIbHBIC HUHCTPYMCHTHEI,
YIBTPA3BYKOBasl JUArHOCTHKA B TEXHUKE
U MeIWMIUHEe, pajgap, paIuOlpUEMHUK,
TeNneBU30p, aHTeHHa, tenedon, CBY-

I1€4Yb

5.3

###Par#OIITUKA

5.3.1

[IpamonuHeiiHOE pacnpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. JIyd cBera

532

OtpaxkeHne cBeTa. 3aKOHBI OTPAXKEHUS
ceera. [loctpoeHne wm300pakeHWA B

ILUTOCKOM 3€pKaJic

5.33

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHHUS
CBeTa. AOCOJIFOTHBIN MoKa3aresib

IMpCIIOMIICHUA

534

[Tomnoe BHYTPCHHEC OTPAKCHHC.
Hpe,[[eJ'IBHHﬁ yroia IIOJIHOI'O

BHYTPCHHCTO OTPaKCHUA

5.35

Hucnepcust cera. CnoxHbIi CcOCTaB

Oemoro ceeta. Llger

5.3.6

Cobuparolue  paccerBaroIfe JTUH3BIL.
Tonkas nun3a. okycHOE paccTOsTHUE U
ONTHYECKass CHUJla TOHKOW  JIMH3BL

[TocTpoenue n300pakeHui B




COOMPAIONINX U PACCEHBAIOIINX JIMH3AX.
@opmysia TOHKOW JIMH3bI. Y BEJIWYEHHUE,

aBaeMoe€ JIMH30U

5.3.7

[Ipeneinst [IPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

Wntepdepennus  cera. KorepeHTHbIe
UCTOYHUKHA.  YCIIOBUSL  HaOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumss  cBera. udpakuuoHHas
pemeéTka. VYcnosue HaOTIOCHUS
[JIABHBIX MAaKCHMYMOB TIpH  TTaJICHHUH

MOHOXpPOMATHYCCKOT'O CBCTa Ha

TUGPAKIHMOHHYIO PEHIETKY

5.3.10

[Tongpuzanus cBeta

5.3.11

TexHuueckue ycTpOMCTBA: OYKH, JIyIa,
¢doToanmnapar, MPOEKIMOHHBIN ammapar,
MUKPOCKOII,  TEJIECKOM,  BOJIOKOHHAs
ONTHKA,  JU(pPaKIHOHHAsS  peméTka,

MOJIIPON A

5.3.12

[Ipaktnueckne paboTel. M3mepenue
nokasareJs PETOMIICHUSI.
HccnenoBanue cBONCTB M300paskeHUN B

JINH3aX. Ha6J'IIO,Z[eHI/IC JUCIICPCHUU CBCTA

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

rpaHI/II_IBI IMPUMCHUMOCTH KJ1aCCUYEeCKOM

MCXaHHKH. HOCTy.]'IaTLI TCOpUH
6.1 OTHOCHUTCIIbBHOCTH: HWHBAapUAHTHOCTDb
MOAYJL CKOpPOCTH CBE€Ta B BaAKYYyMEC,
MMPUHIUIT OTHOCUTCIIBHOCTH OnHIITEeTHA
6.2 OTHOCHTEILHOCTD OJTHOBPEMCHHOCTH.

33.MCIUICHI/IC BpECMCHU U COKpaAIICHUC




JIIMHBI

6.3

OHepruss W HUMIYJAbC  CBOOOJHOMU

JaCTUIIbI

6.4

CBsI3p Macchl C SHEPrHEH M MMITYJIHCOM
CBOOOJHON YacTHIbl. DHEPrus IOKOs

CBOOOHON YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

Hi#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. dopmyna Ilnanka cBA3M
sHepruu (OTOHA C €ro 4YacToToH.

OHeprus U UMIyibC GOTOHA

OTKpbITHE " HCCIIEIOBaHIE
dotordpdexra. OnbiTel A.I'. CroneroBa.

3akoHbl poTorddexTa

7.1.3

YpaBHeHue OiHmTENHA JUISt
dotoapdexra. «KpacHas  rpaHuUIAN

doTorddekra

7.1.4

HaBnenue ceera. OnbiTel I1.H. JIeOenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texuuueckue YCTpOICTBA:

dboTosneMeHT, (HOTOMATUUK, COTHEUHAS

Oatapesi, CBETOIUO

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OTBITEI
Pezepdopna o uccriemoBanuio
cTpoeHus atoma. [lnanerapnas moienp

aToMa

7.2.2

IToctynmater  bopa.  M3nyduenne u
noryuoieHue (HOTOHOB TMpH Mepexoje
aToMa C OJHOIO YPOBHSA OJHEPrUU Ha
apyroi. Bunpel  cnextpoB.  Cnektp

ypOBHGﬁ OHCEPIHUU aTOMa BOOOpOJa




7.2.3

BonHoBeIE cBOicTBa yactull. BosHbl ae
bpoitns. KopnyckynsapHo-BOJIHOBOM
nyanusM. Jludpakmus 3JIeKTPOHOB Ha

KpHCTaJIax

7.2.4

CnoHtanHoe u BBIHYKJECHHOE
W3JIy4yeHUe. YCTPOWCTBO W IPUHLMII

paboTsl 1azepa

7.2.5

Texnuueckue YCTPOMCTBA:
CHEKTPAJIbHBIM aHanu3 (CHEKTPOCKOI),

Ja3ep, KBaHTOBBIA KOMITBIOTED

7.2.6

[IpakTnueckue pabotel. Habmonenue

JMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapsl HAOMIOAEHUST U PETHUCTPAINH

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompezaeneHuio cocraBa
panroakTuBHOrO u3iIydeHus. CBoiicTBa
anbda-, Oera-, ramMmMma-u3TyqdeHHsL.
BnusiHue paauioakTUBHOCTH Ha JKUBBIE

OpraHu3Mbl

7.3.3

OTKppITHE  NPOTOHA U HEUTpOHA.
Hyxnonnas monens siapa [elizenOepra —
WBanenko. 3apsan sapa. MaccoBoe yucio

sapa. M3oTombl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oerta-pacnaa. ['amma-
U3JIy4eHHE. 3aKOH  PaJUOAKTHUBHOIO

pacmajna

7.3.5

9Hepr1/1${ CBA3W HYKJIIOHOB B A1p€.

Snepusie cunbl. Jlepekt Macchl siapa

7.3.6

H,I[epHBIC pCaKknuu. Z[e.]'[eHI/Ie n CHUHTC3

saep




7.3.7

Snepubiii  peakrop.  TepmosnepHsli
cuHre3. [IpoGiemMbl W TMEPCIEKTUBBI
AJIEPHON DSHEPreTUKU. KOJOTHYECKUE

ACIICKThI ﬂI[CpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTaJIbHbIE

B3aUMOIENUCTBUS

7.3.9

TexHuyeckue yCTpOMCTBA: JO3UMETD,
KaMmepa BuibCoHa, sIEpHBIN peakTop,

aToMHas 6omOa

7.3.10

[Ipaktuueckue pabotsl. MccnenoBanue
TPEKOB YaCTHUII (mo TOTOBBIM

doTtorpadusam)

OJIEMEHTBI ACTPOOU3UKHU

8.1

Bun 3B&3nnoro neba. Co3Be3ams, sipKue
3BE31bI,  IUTAHETHI, HMX  BHJIAMOE

NIBIDKEHHUE

8.2

ComnHeunasa cucrema. llmaHeTsl 3eMHON
rpynnbl.  [lmaHeTbI-TUTaHTBI W X
CITYTHHUKH, KapJIUKOBBIC IUIAHETHI.

Mauisle Tesa COTHEYHOU CUCTEMEI

8.3

Connne, d¢orochepa u  armocdepa.

CoHeuyHast aKTUBHOCTh

8.4

Hctounuk sueprun CostHIla U 3BE37]

8.5

3Bé3,I[BI, HX OCHOBHBIC XApPAaKTCPUCTUKHU:
Macca, CBETUMOCTb, painycC, TEMIICPATYpPa,
ux B3alMOCBA3b. I[I/Ial" pamMma
((CHGKTp@.J'IBHBII:I Ki1aCC — CBCTHUMOCTDB)».
3Bé3,I[BI IJIaBHOM MOCIIEA0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTbY JJIA

3BE3]1 TJIABHOH ITOCIEA0BATEIbHOCTH

8.6

##H#PartH##BuyTpenHee cTpoeHue 3BE3Z.

COBpCMCHHHC MpCaACTaBJICHUA 0




MMPOUCXOXKIACHUN W 3BOJIIOIHNU COJIHLIa n

3BE3. DTanbl )KU3HUA 3BE3T

8.7

Mneunsiii IIyte — nama [amakTuka.
CnupanbHas  crpykrypa ['anmaktuku,
pacnpeneneHue 3BE31, raza M IbUIN.
[lonoxenne u pBwxenne ConHua B
lanmaktuke. Ilmockas u chepuueckas

OJICUCTEMBI I aJlakTUKU

8.8

Tuner ranakTuk. PaauorajakTUKu WU
KBazapbl. UYEpHbIE HABIPI B sAIpax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenue Bcenennoil.
3akon XaO0na. PaszOeranue ranakTuk.
Bo3pact u paguyc Bcenennoil, teopust
bospmioro B3peiBa. Mogens «ropsyen

Bcenennoi». PenukToBoe u3iyueHue

8.10

Macmtabnast cTpykrypa BceneHHOM.
MeraranakTuka. Hepeménnnie

poOIEMbI ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkimonepHoe obmectBo «M3naTenscTBo
«IIpocBemenue»

» Gusuka. 11 kimacc. Msaxuwes I'. 4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapbentreBoit H.A. AkiinonepHoe obmectBo «M3natenbcTBo
«IIpocBemienue»

Her

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

OopHUK 3a1a4 1o ¢usuke: 11 9 — 11 kiaccor o01eo06pa3zoBaTeIbHBIX
yupexnenuid. / Coct. Crenanosa I'.H.- M: IIpocsemenue, 2018r.- 256 c.

2. Coopnuk 3ama4 o gusuke: 11 9 — 11 kimaccoB 0011e00pa3oBaTeIbHbBIX
yupexaennit. / Coct. A.Il. PeimkeBuu. - M: Tlpocsemenue, 2018 r.- 256 c.
3. YHuBepcanbpHbie MOypoUHbie pa3zpadboTku no ¢pusuke, 10,11 kmace, - M.:
BAKO, 2017. - 464 ¢

4. ®duzmka 10,11 kmace: nuaakruyeckue marepuansl/ A.E. Mapow, E.A.
Mapomn. - M. JIpoda, 2018.- 156¢.

5. KonTtponsHo- n3mepurenbubie Mmatepuainsl. Gusuka. 10,11 kmace. / Cocr.

3opun H. 1./ M.: BAKO, 2017. -96 ¢



6. @uznka 10,11 xknacc. Tectsl. — Caparos: JIunen, 2017. — 80c.
7. ®uzuka 10,11 knacc. JlabopaTopubie pabotsl. KoHTposibHBIE 3aaHUS. /

Cocr. I'y6anoB B. B/. — Caparos: Jlunei, 2018. — 80c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

OpasoBarenbHas maaThopma «YUu.py»

Poccuiickas aneKTpoHHAs IKOJIA.

DnekTpoHHbIN 00pa3oBaTenbHbIl pecype " cnam EI'D. Cpennee obiee
oOpazoBaHue. Y4eOHBIN MOIYIb TIO PEIICHUIO TPYIHBIX 33JIaHUK TI0 Y4eOHOMY

npeamety "®usuka". 10-11 kimaccer", AO UznarenscTBo "[IpocBenienue"
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