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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM 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
opraumsaiusax  Poccuiickon — @enepanuu,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYyYHOM KapTHHBl Mupa oOyuaromuxcs 10-11 xmaccoB mpu
oOydyenun uXx (Qusuke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-
nesiTeNbHOCTHOTO — moxaxona. [Iporpamma mo  ¢u3MKe  COOTBETCTBYET
tpeboBanusam PI'OC COO Kk miIaHUpyEeMbIM JHMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanuzanuu  MEXIPEIMETHBIX CBs3eil (PU3MKM C EeCTECTBEHHO-HAYyYHBIMU
y4eOHBIMM TIpeaMeTaMHu. B Hell ompeaenstoTcsi OCHOBHBIE IENH M3Y4YECHHS
($u3MKKU Ha ypOBHE CpeAHEro OOLIero oOpa3zoBaHUsl, IAHUPYEMbIE PE3YJIbTaThl
OCBOEHHMSI Kypca (PU3MKH: JINYHOCTHBIE, METallpeJIMETHBIEC, NMpEeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHpYEMbIE pE3yJabTaTbl OCBOEHHUS Kypca (U3MKH Ha 0a30BOM

YPOBHE, B TOM UHUCJIE [IPEIMETHBIE PE3YJIbTATHI IO rojlaM 00yUeHUS;

e cozaepxkaHue yueOHoro npeamera «dusuka» 1o rogam oOydeHus.

dusuka Kak Hayka O Hambojiee OOIIMX 3aKOHAaX MPUPOJbI, BBHICTYIAs B
KayecTBe Yy4YyeOHOro IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B
cucteMy 3HaHuUM 00 okpyxkaromem wmupe. IlkompHBIM Kypc Qu3NKn —
CUCTEMOOOpa3yIoIUi  JUIsl  €CTeCTBEHHO-HAYUYHBIX Y4YEOHBIX IPEIMETOB,
IIOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB M SIBJICHHI,
M3ydaeMbIX XUMHEH, Owmoisorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHue U akTUBHOE NpUMEHEHHE (PU3UUECKHX 3HAHHUM OIpeaenseT
XapakTep U pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe IHEPreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHs HOBBIX MAaTE€PUAJIOB C 3a/JaHHBIMU
cBoiicTBaMM ® JApyrux. W3yuenume (U3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
GopmMupoBaHHE yMEHHUH TPUMEHITh HAYYHBIH METOJ TMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEOBaHUMN.



B ocHoBy kypca (usuku s YpOBHS CPEIHEro oO0IIero oOpa3oBaHUs
MOJIOKEH PSII MW, KOTOPbIE MOXHO paccMaTpUBaTh KAaK MPUHUUIBI €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 cenepanuszayuu. B cOOTBETCTBUU C HEW Marepuall Kypca (U3MKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusercs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzaius mpeanoiaraeT HUCMOIb30BaHUE
I'YMaHUTapHOTO MOTEHIHaMa (PU3NYECKOW HAyKU, OCMBICJICHUE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BuTHEM O00IIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoess npuxnaownoii wuanpasnrennocmu. Kypc ¢Gu3uku mpeamnoiaraet
3HAKOMCTBO C UIIMPOKHUM KPYrOM TEXHHYECKHX M  TEXHOJOTHYECKUX
NPUJIOKEHU M U3yUYEHHBIX TEOPHU U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collep KaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM Tpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYKIEHUs
npoOsieM  palMoOHaIbHOTO  MPUPOJOMNOJIB30BAHUS M DKOJIOTHMYECKOU
0€30MacHOCTH.

CrepXKHEBBIMH 3JI€MEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHETO OOIIEero
oOpaszoBaHus SABIAIOTCS puznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpe TOCTpOeHUS (PU3ndecKoil Teopun, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHLOUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [Jii ONUCAHHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-ACITENbHOCTHBIM TOAX0A B Kypce (U3MKK peanusyeTcs
IPEXJE BCEro 3a CYET OpraHu3alMu SKCIEPUMEHTAIBHON JAESTEIBHOCTU
oOyuatonuxcs. Jns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBbl (PPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JA0OPATOPHBIX
paboT, KOTOophle B MporpaMMe Mo (u3uke OOBEAWHEHBI B OOLIWH CIHCOK
YYEHMUYECKHX MPAaKTHUYECKUX paldoT. BelieneHne B yKa3aHHOM IE€pEYHE
71a00paTOPHBIX padOT, MPOBOJAUMBIX JJIsl KOHTPOJIS U OLIEHKHU, OCYILECTBIISAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO Ipollecca MCXOAid U3  OCOOEHHOCTEH
IJIAHUPOBAHUSI U OCHalleHuss kabuuera ¢usuku. Ilpu s3TOoM oOecneunBaercs
OBJIaJIcCHUE OOYyYaIOIIUMHCS YMEHUSMH HPOBOAUTh KOCBEHHBIE H3MEPEHUS,



WCCIICIOBAHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH U TIOCTAHOBKY OIIBITOB IO
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  (PU3MYECKOW MOJENbI0, TO3BOJISIONINE TMPUMEHATh H3yYEHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszieia Kypca, Tak U UHTETPHUPYS
3HaHWS W3 pa3HBIX pasfenoB. J[as KadecTBEHHBIX 3a/4ad TMPUOPUTETOM
SBIISIIOTCS 33/IaHUs Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUU U
IPOIIECCOB B OKPYXAIOMICH JKU3HH, TpeOyromue BpIOopa (HhU3HuecKoil Moemu
IUISL CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpedoBanusimu PI'OC COO Kk wmarepuanbHO-
TEXHUYECKOMY OOECTIeUeHHUI0 y4eOHOro mporecca 0a30BbId ypOBEHb Kypca
¢u3MKn Ha YpPOBHE CpEIHEr0o OOIIero O00pa30BaHWs [OJDKEH H3ydaThCs B
YCTIOBHSIX TIPEAMETHOTO KabnHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIAa. B kaOuHeTe (u3uku
JOJIKHO OBITh HEOOXOaUMOE J1TabopaTOpHOE OOOpYIOBAaHUE MJIS BBINOJHEHUS
yKa3aHHBIX B MPOrpaMMe MO (PU3MKE YYEHHYECKHX IMPAKTUYECKUX padboT u
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallnOHHOE 000pYyJ0OBaHUE (POPMUPYETCSI B COOTBETCTBUM C
OPUHIUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€creYrBaeT IOCTaHOBKY
HNEepEeYUCIEHHBIX B Iporpamme Mo (U3MKE KIIOYEBbIX JEMOHCTpAlUi IS
UCCIICZIOBAHNS M3Y4YaeMbIX SBJICHUM UM MPOLECCOB, SMIUPUUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOOpyIOBaHHME JISI YYEHHYECKHX TMPAKTUYECKUX padoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydaromuxcsi. TemaTHueckue KOMIUIEKTHI
1a00paToOpHOro OO0OpPYNOBAaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUM aHAJIOTOBBIX U IIU(PPOBBIX IPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
U3MEPHUTEIBHBIX CUCTEM B BUJIE LIUPPOBBIX J1a00paTOpuil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 00IIeEM 00pa30BaHUM SIBIISTIOTCS :

e (opMHpOBaHHE HMHTEpPECa M CTPEMJICHUS OOYyYaroIIMUXCS K HAyYHOMY
U3yYEHHUIO MPHUPOJBI, PA3BUTHE WX HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e Dpa3BUTHE TMPEJICTAaBICHUA O HAyYHOM METOAE TMO3HaHUS U
(GopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K OKPYXAIOUINM
SBJICHUSIM;

e (OpMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;



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

(opMHpOBaHUE MPEACTABICHUNA O POJIU (DUMKH IJIs1 PA3BUTHS APYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTKeHne ITHX 1eNel 0OecTieunBaeTCs pelieHHeM CIEAYIONINX 3a1a4 B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO 00Iero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mmux  (U3MYECKHUX
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOpHUsAX, BKIOYasd  MEXAHHUKY,
MOJICKYJISIDHYIO (U3HUKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHH TPUMEHSTh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHUS (PU3UYECKUX SBJICHUN B TMPUPOAEC U JJISI TPUHATHUS
MPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HH;

OCBOCHHUE CIIOCOOOB PEIICHHUS pPa3IWYHBIX 3ajad C SBHO 3aJlaHHOU
dbu3uYecKor MoJeNblo, 3a7a4, MOAPa3yMEBAIOIINX CAMOCTOSITEIBLHOE
co3ziaHue (PU3NIECKON MOJICIH, aJICKBATHOU YCIIOBUSM 3a]1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, MUX BIHMSHUA HaA
OKPYKAIOUIYIO CPEAY;

OBJIQICHUE METOJAMH CAaMOCTOSITEILHOTO TJIaHUPOBAHUS U IPOBEACHUS
(bu3MUeCKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmaiuu,
ONpEIeNIEHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHUE YCIIOBUH NG pa3BUTHSA YMEHU MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKOU AEATEITLHOCTH.

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

[Ipennaraemseiii B mporpamMme 1o (U3MKe MEepevyeHb Ja0OpAaTOPHBIX WU
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JENaeT 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 ¢pu3HUeCKUX sIBICHUH U npolieccoB. HayuHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

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

Jlemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MATEpUAIbHOW TOYKH, UX MPOEKUHUHU HA OCH CHUCTEMbI KOOPAUHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJMHENHHOE NBrkKeHUE. [ 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M [EpEeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonunennoe nBuxeHue. JIBH)KEHHME MATEpUAIIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW IO MOJYJII CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnuecknue YCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHE: CIIHIOMETD,
JNBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIC NEPEAAYH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTPALUS KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AYyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenne nBrkeHus: Teiia, OpPOLIEHHOrO MO YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUS.

Hanpanenue ckopocT Ipu ABUKEHUHU 1O OKPY>KHOCTH.

Vyenuueckuii axkcnepumenm, 1abopamopHsie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS €  LEJIbI0  ONPEACICHUS
MTHOBEHHOM CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXIY NYTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHune nBUKEHUS MIapuKa B BA3KOM KUJKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cwuna. IlpuHuun cynepno3uiuu cuil. BTopoll 3akoH
HproTona i wmarepuanmbHOM TOYKM. Tperudt 3akoH HprotoHa s
MaTepHuaibHbIX TOYECK.

3akoH BceMupHoOro TtsaroteHus. Cuia Tsbkectu. IlepBasi kocmuueckas
CKOpOCTb.

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

Tpenune. Buapl Tpenus (ImOKos, CKOJbXEHHUs, KaueHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
TpeHus. Cuiia CONpOTUBIICHUS TIPY JIBUKEHUM Teja B KUIKOCTH WJIN rase.

[TocTtynaTenpHOE M BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MoOMEHT CHJIBI OTHOCUTEJIBHO OCH BpamieHus. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOWCTBA M IMPAKTUYECKOE MPUMEHEHUE: IMOIAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JAedOopMaIuu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.



CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, MMEIOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coXpaneHusn 6 mexaHuke

Nmnynbe maTepuaibHON TOYKH (Tea), CUCTEMbl MaTe€pUaIbHBIX TOYEK.
NMnynbC cUiibl U1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUS MMITYJIbCA.
PeaktrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprus matepuanbHOW Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedopMUpoBaHHON TIpyXUHBL. [loTeHIManpHAs dSHEpPrusi Tejla BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbpHple ¥ HEMOTEHIUaIbHbie  cUibl. CBsS3pb  pabOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXaHWYECKON PHEPrUH CHCTEMBI TElL
3aKOH COXpaHEHUS] MEXaHUYECKOUN SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHMUE.

[lepexo MOTEHIIMAIBLHON SHEPTUN B KHHETUYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3M pabOThl CUJIBI € U3MEHEHHEM MEXaHMYECKOMH
SHEPIrUH TeJIa Ha MTPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MouiekyasipHas pu3uKa ¥ TEpMOAMHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

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



JNBWO)KEHUS W B3aUMOJICHCTBUSI YacCTHI] BellecTBa. MoOJenu CTPOEHUs Ta30B,
KUJKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [loctosHHas
ABoraapo.

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

Mogens wuaeanbHoro rasa. (OCHOBHOE€ YpaBHEHHE MOJEKYIISIPHO-
KMHETHYECKON TeOpUHU HJCAIbHOrO ra3za. AOCOMIOTHas TeMmreparypa Kak Mepa
CpeHEe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHUs vactull raza. Illkama
temniepatryp KeneBuHa. ['a3oBble 3akoHbBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon Jlanerona. M3omnpoiiecchl B UACAIbHOM ra3e ¢ NOCTOSIHHBIM
KOJMYECTBOM  BellecTBa. [ 'paduueckoe TpeacCTaBICHUE  HU3OIMPOIECCOB:
U30TepMa, U30X0pa, n3obapa.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JTUCKPETHOE CTpOEHUE BellecTBa, Gororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUN.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYILIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mogenb, WILTFOCTPUPYIOLIAs IPUPOAY AABICHUS ra3a Ha CTEHKHU COCyaa.

OnbIThl, WUIIOCTPUPYIONIUE YPaBHEHHE COCTOSIHUSI HWJIEabHOIO Tasa,
U30MPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHOW KOMHATe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

UccnenoBanne  3aBUCHUMOCTM  MEXKJIY  [apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMmoanHamuueckas cucTeMa. BryTpeHnnsis DHEPIUs
TEPMOJAMHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHuda. KomnnuecTBo
TEMJIOThl U paboTa. BHyTpeHHSsT 3HEprusi OJHOATOMHOI'O HJECalIbHOTO rasa.
Bupapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3IyYEHUE. Y IebHAS
TEIIOEMKOCTh BellecTBA. KOIMYeCcTBO TEMIOTHI IPH TEILIONEpEIaye.



[lonstue o0 agmabatHOM mporecce. llepBblli 3aKOH TEPMOIUHAMUKH.
[IpumeHneHue mepBOro 3aK0Ha TEPMOJMHAMUKH K u3ompoieccaM. ['paduyeckas
MHTEpIpeTanus padoThl rasa.

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

TemnoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >Heprud B TEIUIOBBIX MamnuHax. KoadduiumeHt mone3Horo
nevictBus TerioBod mamuHbl. [ukn KapHo u ero xkosd@uiiveHT mojie3HOro
JeNUCTBUS. DKOJIOTMYECKUE MPOOJIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHEI0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEHW DHEPruu Tejla MPU COBEPIICHUU paOOThI: BBLIET
npoOKu U3 OYTBUIKU TIOJ JICMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3MeHenne  BHYTpeHHEW  dHepruu  (TeMmepaTypbl) Telaa  MOpH
TeIJIonepeaaye.

OnbIT 1Mo aanabaTHOMY paCHIMPEHUIO BO3AyXa (OMBIT C BO3IYITHBIM
OTHUBOM).

Mopenn mapoBod  TypOWHBI, JBUTaTedsl BHYTPEHHErO CrOpaHuUf,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanus eeutecmea. DPazoevie nepexoovt

[TapoobpazoBanue u koHnencanus. Mcnapenne u kunenue. AOGCOMIOTHAS
U OTHOCHUTEJIbHAS BIIAXKHOCTH BO3ayxa. HachllleHHBIN map. Y aenapHas TeIioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHHM30TPOMHS
cBOMCTB KpuctayimioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u KpucTamu3auus. Y aesibHas Terora miasieHus. Cyonumanusi.

YpaBHeHHE TEMJIOBOI0 OanaHca.

TexHuueckne ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOITYUYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

HaGmionenne HarpeBaHus U MJIaBJI€HUS] KPUCTAUIMYECKOTO 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 TUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUUECKU TOK. YCJOBHUSI CYLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.



DJIEKTPUYECKOE CONPOTHUBIIEHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

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 ~ MPOBOAUMMOCTH  TBEPJBIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W TNPUMECHass  MPOBOJAUMOCTh
noJiyripoBoAHUKOB. CBoMcTBa p—n-niepexoa. [loaynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKMd TOK B pacTBOpax M paciuiaBax dJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

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

TexHuueckue YCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJILTMETP, PEOCTaT, UCTOYHUKH TOKA, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH
IUOJl, TEPMHUCTOPBI H  (POTOPE3UCTOPHI,  MOJYHPOBOAHUKOBBIA  JHO],
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHMUS.

3aBUCHUMOCTb CONPOTUBIICHUS UUIUHIPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMoe wW3MepeHHue HJIEKTPOABIKYIIEH CHIbl. KopoTkoe 3aMbIKaHue
raJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYypPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenue 351eKTpOABMKYILEN CUIIbI HCTOYHHKA 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,
OuoJ0ruu, XUMHH, 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 CHCTEMbl YypaBHEHWM, JMHEWHAs QyHKUUA,
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.

buonozus: Mexanmdeckoe IBMKEHUE B JKUBOM mpuposae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHBI TEIUIONEpPEAaud, TEII0BOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIlIeCTBa, MOJIApHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Te,
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, HCIIOJb30BaHUE 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
HaHOMAaTepUajioB, U  HAHOTEXHOJOTMH, DJEKTpOCTaTHYeCKas  3allluTa,
3a3eMJIeHUe 3JIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IpUHTED,
AJIEKTpOHArpeBaTeiabHble  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJlbBaHUKA.

11 KIJACC

Pa3znen 4. JiaekTpoguHaMHuKA
Tema 3. Maznummnoe none. IneKmpomacHuUmMHaAA UHOYKUUA
IlocTostHHBIE MarauThl. B3amMoaelcTBHE IIOCTOSHHBIX MarHHTOB.
MarauTtHoe mnoisie. BekTop MarHUTHOM MHAyKIMU. [IpuHOMII Cyneprno3uuuu
MarHuTHBIX noJied. JInHuM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHON
WHAYKIMY MOJISI TOCTOSTHHBIX MAarHUTOB.



MarauTHoe T1OJ€ MPOBOJHHMKA C TOKOM. KapThHa NIWHUM WHIYKIUU
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 HampaBiieHuE. JIBH)KEHUE 3apsHKEHHOU
YacTHILIbl B OTHOPOJIHOM MarHuTHOM nose. Pabota cuinbl Jlopenia.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOABIKYILAS CWia HHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. IDIEKTPOABMKYIIAS CUJIa WHIYKIMUA B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBIEeHME CAMOMHIYKIMU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHU4YecKHe yCTpOWCTBA M MPAKTUUECKOE IMPUMEHEHHE: ITOCTOSIHHBIC
MArHuThl, 3JICKTPOMArHUThI, AJIECKTPOIABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHIl, THAYKIIMOHHAS T1€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIWW MAarHUTHOTO TOJIS.

B3aumonenictBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh  DJICKTPOJABMIKYIIEH CWJIBI HMHAYKIIMU OT CKOPOCTH
W3MEHECHUS MarHUTHOTO TTOTOKA.

SIBneHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, rabopamophule pabomoi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue qeicTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paznen 5. Koyie0anus ¥ BOJHBI



Tema 1. Mexanuueckue u 31eKmpPOMAZHUMHbLE KOJ1EOAHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIEOaHMS.
I'apmonnyeckue konedanus. Ilepuon, yactora, aMmMTyaa U ¢aza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckuii MasITHUK. YpaBHeHue
rapMOHMYECKUX KosiebaHui. I[lpeBpalieHne SHEPruM TpPU TAPMOHUUYECKUX
KOJIeOaHUSIX.

KoneGarenbHbiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B
UeaTbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHUYEeCKUMHU U
ANEKTPOMArHUTHbIMU KoJjiebaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aTyxawmux  KojiebaHUsIX.  BBIHYXJIeHHbIE
MexaHuuyeckne KosiebaHusi. Pe3onaHc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJeOaHusl.

Ilepemennblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MONIHOCTh
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE WM JCHCTBYIOIEE 3HAUYCHUE CUJIbI TOKa W
HaTPSKEHUS.

TpancdopmaTtop. [Ipou3zBoacTBO, nepegava " norpebiieHue
ANEKTPUYECKOW DHEPruu. OKOJIOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTpo3Heprun. KyiabTypa MCIOIB30BaHUs AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KU3ZHU.

TexHUYeCKHe YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: DIICKTPUYCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTeIbHON CHCTEMBbI (IPY>KUHHBIA WU
MaTeMaTUYECKUN MasITHUK).

HaGmonenue 3aTyxaronx KojaeoaHui.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

Ha6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HAMNPSHKEHUS OT BPEMEHHM)
JUTSI TIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mnocnegoBaTEIbHOM COEIMHEHUM PE3UCTOpPA, KaTYyIIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEepeIauu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH TEPHOJa MaJbIX KOJEOAHWI Tpy3a HAa HHUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.



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

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60IHbL

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. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIECKTPOMArHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B ajekTpoMarHuTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPEITOMIICHHUE, TOIspU3alus,
nudpakius, uarepdepenius. CKopocTh dEKTPOMAarHUTHBIX BOJIH.

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

[TpuHUIMITBI paguOCBS3U U TeJeBUICHU. Panuonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudeckne ycTpoMCTBA W MPAKTUUECKOE TMPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YIbTPa3BYKOBas JUArHOCTHUKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJICBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJTH.

Ha6monenne naTepdepeHinu u 1uGpakiiuid MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

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

UccienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)KCHHE,
mpesioMyIeHUE, Ospu3anus, Tudpakius, “HTephepeHITHS.

Tema 3. Onmuxa

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

OTtpaxkenue cBeta. 3akOoHbI OTpakeHusi cBeTa. [locTtpoenue n3o0pakeHuit
B IUIOCKOM 3€pKaJIE.

[Ipenomiienne cBeTa. 3akoHBI MPEJIOMIJIEHUSI CBeTa. AOCOJIOTHBIN
rokasarens npenomiieHus1. [lonnoe BHyTpeHHee orpaxenue. [IpenensHbiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

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



ColOuparomiue u pacceuBaromue JIuUH3bl. 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.

BonnoBast ontuka. Mutepdepenuus cBeta. KorepeHTHblE 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

[IpsamonuHeliHOEe PacpOCTPAHEHUE, OTPAKEHUE U TPEIOMIICHHE CBETA.
OnTuueckue mprulOopskI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moiellb CBETOBOA.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm crera.

Ha6monenune nudpakiuum cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOUIBIO PU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne moisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

HabGmonenune nucnepcuu 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.  3aMEIJICHUE  BPEMEHH U
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 cBsizu 3Hepruum (OTOHA C €ro 4YacTOTOM.
DHeprust 1 UMIYJIbC GOTOHA.

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

JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOe JCHCTBHUE CBETA.

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

Jlemoncmpayuu

®ot03¢p(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Nccnenoranne 3akoHOB BHelHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopra no paccessHuIo o -4acTHII.
[Lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue w mornomeHue
(GOTOHOB TIpH TEpeXo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cniekTpoB. CIeKTp ypoBHEH SHEPTUU aToMa BOJAOPO/IA.

BonnoBeie cBoiicTBa wactuu. Bomnbel ae bpownnsa. KopryckyssipHo-
BOJIHOBOH JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHnyecKkne yCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

Habnrogenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpPUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKphITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopma 1mo  ompeaeneHur0  cocTaBa
paanoakTuBHOro wu3nydyeHus. CpoiicTBa anbda-, Oera-, ramma-u3Iy4deHUs.
BinsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpOTOHA W HelTpoHa. HykinoHHas monens siapa [eilizenoepra—
NBanenko. 3apsaa aapa. MaccoBoe uncio siapa. M30Torsl.

Anbda-pacnan. DIEKTpOHHBIM M MO3UTPOHHBIA Oeta-pacman. ['amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOIO pacnaja.

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

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiit peakrop. TepmosinepHbiii cunTe3. [IpoGiieMbl U MEPCIIEKTUBBI
AIEPHON SHEPrETUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SJHEPTrEeTUKHU.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auUMOJEHCTBUSA. EQUHCTBO (u3MUecKoil KapTHUHBI
MUpa.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: J103UMETD,
kamepa Bunbcona, siaepHbIil peakTop, aToMHast 0omMo0a.

Ilemoncmpayuu

CUY€TunK HOHU3UPYIOIINUX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusm).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel  pa3BUTUS acTpoHOMuM. IIpukiagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

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

ConHeynas cucreMa.

Comnnne. ConHeuHast akTUBHOCTh. McTtounuk sHepruu CojHila U 3BE3L.
3BE3/bI, MX OCHOBHBIC XapAaKTEPUCTUKH. JluarpaMma «CHEKTpaJIbHBIN KJacc —
CBETHMOCTE». 3BE3BI TJIABHOW MOCJIEIOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3]] TJIABHOM IMOCJIEA0BATEILHOCTH. BHYTpeHHEE CTpoeHHUE
3B&31. COBpEeMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUM U 3BoJoiu CofHila
1 3BE3J1. DTaIbl )KU3HH 3BE3]I.

Muneunsiii [1yTe — Hama [Nanaktuka. [lomoxxenue u auwxenue CoJHIA B
lNanaktuke. Tunbl ranaktuk. Papvoramaktuky u kBas3apbel. UEpHbIE ABIPHI B
SIApax rajJakTHK.



Bcenennas. Pacmupenne Bceenennoil. 3akon Xa06ma. PazOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoit. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a30M c HCTIOJIb30BAHUEM
KOMIBIOTEPHBIX TMPWIOKEHUN JUIsi  ONpENCNICHHS TIOJIOKEHUs] HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro noymapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NOBTOPEHNE

Pone ¢u3ukum u acTpoHOMUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3THUYECKOM cdepax AesTENbHOCTH YeJOBEKa, POJb U MECTO
bU3UKM W acCTPOHOMHUM B COBPEMEHHOM HAydyHOW KapTWUHE MHUpa, pPOJIb
dbuzndeckoi Teopur B POPMHUPOBAHUY TPEICTABICHUN O (DU3NUECKON KapTHHE
MHpa, MECTO (U3MYECKON KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kilacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEpKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MAaTHKH,
OMOJOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUMOTEe3a, (PU3NUECKasi BEITUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, TNPOM3BOJHBIC DIEMEHTAPHBIX (DYHKIMH, MpU3HAKA
MoI00UST TPEYTOJIbHUKOB, OMpPENeNICHUE IUIOMIAAN TUIOCKUX (QUryp u o0bEéma
Te.

bBuonocus: snexrpudeckue SBICHUS B KHBOW MPHUPOJE, KoJeOaTeIbHbBIC
IBW)KEHUS B JKABOM NPUPOJIEC, ONTUYECKHUE SBJICHUS B JKMUBOM NPUPOJE,
JNEUCTBUE paiMalliy Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTPOEHHE AaTOMOB W MOJEKYJ, KpHUCTaUIM4YeCKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUSA KPHUCTAUTMYECKOM  PEUIETKH,
CIIEKTPaJIbHbIA AHAIU3.

l'eocpaghusi: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUIA.



Texnonozcusa: JNWHUU DIEKTPOIEpeNay, IE€HEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTElb, UHAYKLIMOHHAA I1€4b, pajap, paguonpUEMHUK, TEIEBU30D,
anTeHHa, Tenepon, CBY-neuyb, NpOEKIMOHHBIA annapar, BOJOKOHHAs OINTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yuebHoro mpeamera «Dusuka» Ha ypoBHE CPEIHEr0 OOIIEro
oOpazoBaHusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHUsI ydeOHoro mnpeamera «Duzuxay
JOJDKHBI ~ OTpa)xaThb  TOTOBHOCTh U CHOCOOHOCTH  OOyYarommxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEM TMO3UIMENH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W ONbITa JESATEIbHOCTH B IMPOILECcCe
peanu3alry OCHOBHBIX HAIPABJICHUM BOCIIUTATEIBLHOM JEATEIILHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

chOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOYyYaloIIerocs  Kak
aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKMX TYMAHHUCTHYECKUX M
JIEMOKPaTUUYECKUX 1IEHHOCTEH;

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

YMEHHME  B3aUMOJICCTBOBaTH C  COLMAIBHBIMU  HUHCTUTYTaMU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIHOCTH;

2) NaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTUKEHUSIM
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,
OPUEHTHUPYSCH 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, MPUCYLIEr0 (PU3UUECKOIN HAYKE;

S) TPyA0BOIr0 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,

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO M CamMOOOpa30BaHUIO B
00JacTH (PU3MKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYphI, OCO3HaHHE TI00aTBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYIIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHMS LEJEH YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;

paclIMpEHUE OMNBITA JESITENBHOCTH 3KOJIOTMYECKOW HANpaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH Mo (HU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3UUECKON HAYKHU;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
u3ydeHus: (U3MKKA  OCYIIECTBIATh TMPOEKTHYIO H  HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBaTh  MPoOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENIENIATh LEAN JIEATCIILHOCTH, 3aJaBaTh IApAMETPbl U KPUTECPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PaCCMaTPUBAEMBIX
(M3UYCCKHUX SIBICHUSAX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TIOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥ BBIMOJHATH pPabOTy B YCIOBHUSAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIQ/ICTh HAYYHOH TEPMHHOJOTHEH, KITFOYCBHIMHU MOHATHUSIMU M METOJIaMHU
du3HUECKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH HM  TPOCKTHOU
NEATENBPHOCTH B 00MacTH (PU3MKH, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pCIICHUs 3ajJad  (U3HUECKOTO
coJiep KaHusl, 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-CICACTBEHHBIC CBS3W M aKTyaJM3UPOBaTh 3ajiavy,
BBIJIBUTATh THIOTE3y €€ pelieHUs, HaXOAUTh apryMEHTHI JUIS JOKa3aTeIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTpbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh IIOJIYYCHHBIE B XOJI€ pEIICHUS 3aJa4yd Pe3yJIbTaThl,
KPUTHYECKH OIICHWBATh HMX OCTOBEPHOCTh, MPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX YCIIOBUSX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO (HU3MKE B TMPAKTHYECKYIO 00J1acTh
KHU3HEICATCITHPHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEIaraTh OPUTrHHAIBHBIE TTOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WH(POpMAIuU (PU3NYECKOTO COACpKaHUSA
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISThH MMOUCK, aHAIIN3,
CUCTEeMaTH3alMI0 U WHTEPIPETAINI0O WHOOPMAITMN PA3TUYHBIX BUIOB U (opM
MPEICTaBIICHUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpPEeACTBA HWH(MOPMAIMOHHBIX HW KOMMYHUKAITMOHHBIX
TEXHOJIOTUA B  pENICHUW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7ad ¢ COO0IeHNEM TpeOOBAaHUN IPTOHOMHUKH, TEXHUKU



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

co37aBaTh TEKCThl (PU3MUYECKOr0 COJAEPKaHMs B Pa3IMUHBIX (popmaTax c
y4€TOM Ha3HAYeHUs MHPOpPMalUM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTH3ALIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIICHHE Ha ypokax (U3MKM U BO BHEYPOYHOUH
TeSITeNbHOCTH;

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 JCUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YICHA KOJUIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIAH JIEWCTBUIA,
pacnpenensiTh poiv ¢ y4éTOM MHEHHH YYacCTHHKOB, OOCYXJaTh PE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJla M KAXKIOTO y4acCTHHKA KOMaHIbl B
OOIIMIA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLICHUBATh HJACH C TO3UIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIe YyHUBepcaJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO  OCYIIECTBIIATH MO3HABATEIbHYIO  JEITEIBHOCTh B
obmacth (U3UKK H ACTPOHOMHUH, BBIABIATH MPOOJEMBI, CTaBUTh U
dbopMyIHpOBATH COOCTBEHHBIC 3a]aUH;

CaMOCTOATEIBHO COCTABJIATH IUIAH PEIICHUSI PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW padOThl ¢ yYETOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM;



pacMpATh  paMKM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO JPYAMIMH B 00JaCTU
(¢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 MBICIUTENBHBIX MPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUM;

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

YMETh OLIEHWBATh PUCKM M CBOEBPEMEHHO NPUHUMATh PEIIECHUS MO UX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3YJbTAaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYrUX HA OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢usuke 11 YPOBHS CpeaHero oOmiero oOpa3oBaHUsA y OOyJaroluxcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTCIUICKT, TIPEIIOJIAT AT T
c(hOpPMHUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IOHWUMAaTh  CBOE

SMOLMOHAIBHOE COCTOSIHHE, BHUJAETh HAINpaBJIEHUS pPa3BUTUS COOCTBEHHOMU
HYMOIIMOHATLHOM 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 IMOHUMATh  AMOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YUYUTBIBaTh €ro IMpH OCYIIECTBICHUHU OOIIEHUS,
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 Pa3BUTUH COBPEMEHHOW TEXHUKH W
TE€XHOJIOTUH, B MPAKTUYECKON JIEITETbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHMIIBI TMPUMECHEHHUS HW3YYCHHBIX (U3UYECKUX MOJCNCH:
MarepuagbHas TOYKa, WHEpIMaibHas CcHCTeMa OTCYETa, aOCOJIFOTHO TBEPIOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TeET,
TOUYCYHBIN PJEKTPUUECCKUHN 3apsi/] IPU peleHuH GU3NUECKUX 3a/1ay;

pacno3HaBaTh (uU3MUECKHE SIBIEHUSA (MPOIECCh) W OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJSPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAMHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE ~ JABMKEHUE, CBOOOJHOE TAJE€HUE Tel, JBIXKEHHE IO
OKPY)KHOCTH, WHEpIHs, B3auMozehcTBue Tten, auddys3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel TpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE pPaBHOBECHE, MCIAPEHUE, KOHJEHCAIUs,
IUIaBJIEHUE, KpUCTAIIM3AalUs, KHUIIEHWE, BIJAXXHOCTh BO3AYyXa, ITOBBIIICHUE
NABIICHUSI Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapaMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpU3alus Tell,
B3aUMO/ICMCTBHUE 3aPSIIO0B;

OMMKCHIBATh MEXAHMYECKOE JIBUKCHUE, UCTIONB3Ys (PU3MUECKUE BETUINHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHUIA,
UMITyJIbC ~ Te€Ja, KHUHETHYecKas  DJHEprus, IOTEHLUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCKass MOIIHOCTb, MPU OIMUCAHUM MPABUIBHO
TPAKTOBaTh (DM3MYECKUN CMBICI HCIIONB3YEMBIX BEIWYUH, UX O0O3HAUYCHHS U
€AMHUIIBI, HAXOIUTH (POPMYITBI, CBSI3BIBAIONINE TAHHYIO (PU3NUECKYIO BETUIHHY
C ApYrUMU BEJIMYUHAMU;

OMKUCHIBATh HU3YyYCHHBIC TEIUIOBBIE CBOMCTBA TN W TEIJIOBBIC SIBJICHMUS,
UCIIONb3ysd (U3MYECKUE BEIWYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss



KUHETHYECKAS SHEPIUs Xa0THYECKOT O JIBAKEHUS MOJIEKYII,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPECHHSSA
sHeprus, padora Traza, KOIPPUUMEHT TMOJE3HOro JEHCTBUS TEIIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATH (PUIMYECKUN CMBICH
UCIIOJIb3yEeMbIX BEJIMYMH, WX OOO3HAUYEHUS] U €IUHHULbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUUMHAM;

ONMCBHIBATh  M3YYEHHBIE  JJIEKTPUUYECKHUE  CBOMCTBA  BEUIECTBA U
ANEKTPUYECKHE SIBICHUS (MPOILECChl), HUCHOJB3Yd (PU3NYECKHUE BETUUYMHBI:
ANEKTPUUYECKUH 3apsl, IEKTPUUECKOE MO0JIE, HANPSKEHHOCTD MOJISI, HOTEHIMAM,
Pa3HOCTh MOTEHLMAJIOB; NMPHU OMUCAHUU NPABWIBHO TPAKTOBATh (U3HUECKHIA
CMBIC]I HCTIONb3YEMBIX BEJIMYUH, UX O0O3HAYEHUS W E€JIUHUILIbI; YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMUY;

aHANMM3UpOBaTh  (U3UYECKUE TMPOIECChl M  SIBJICHHUSA, HCHOJIB3YS
¢u3znueckre 3aKOHbI U MPUHIUIBI: 3aKOH BcemupHoro tarotenus, I, II u III
3aKkoHbl HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEPruu, 3aKOH
COXpaHEHHMs] UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULIMN CUJI, MPUHILIMI PaBHONPABUS
UHEPUUAIbHBIX CUCTEM  OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0  TEOPHIO
CTPOEHMsI BEIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEJHEH KMHETUYECKON DHEPrUu
TEIIJIOBOTO JBIKCHHSI MOJICKYJI ¢ aOCOJIOTHOM TEMIIepaTypou, MEepBbIA 3aKOH
TEPMOJAVHAMUKH, 3aKOH COXPAaHEHMS JJIEKTPUYECKOro 3apsnaa, 3akoH KyioHa,
IpU ATOM pPa3jinyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE
BBIpAKEHUE U YCIIOBUS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MalllMH, MPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHMS
B ITOBCEIHEBHOM »KH3HU;

BBITIOJIHATD SKCIIEPUMEHTHl MO HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U
IIPOLIECCOB € MCIOJIb30BAHUEM IPAMBIX U KOCBEHHBIX HU3MEPEHHUH, IIPU ITOM
GopmynupoBaTh MpoOieMy/3ajauy W THUIOTE3y Yy4eOHOro SKCIEpUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOIO O00OpYIOBaHUS, NMPOBOIUTH OMNBIT U
(GopMyIupPOBaTH BHIBOJIBL;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MYECKUX BEJINYUH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIM CIOCOO HM3MEpPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MMOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (PU3MYECKUMH BEIMYMHAMHU C
WCIIOJIb30BAHUEM NPSMBIX W3MEPEHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKCcHpOBaTh PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEJIMYUH B
BU/JIE TAOJIML U T'paUKOB, 1€JIaTh BEIBOBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;



co0JIro1aTh MpaBuia OE30MacHOr0 TpyAa MpU MPOBEJACHUU UCCIIEIOBAHUN
B paMKaX y4yeOHOTO JKCIEePUMEHTa, YU4EOHO-UCCIEA0BATEIBCKOW U MPOEKTHOM
NEATeIbHOCTA €  HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1ab0paTOpHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3Yys (PU3MYECKHE 3aKOHBl U MPUHIUIBI, HA OCHOBE aHaln3a YCIOBUS
3a/1aud BbIOMpPATh (PU3UUYECKYI0 MOJIEb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs], MPOBOAUTh Pacu€Thl U OLICHUBATH
PeaTbHOCTD MOJIYYEHHOTO 3HAYeHUs (PU3NUYECKON BETUYUHBI;

peuiath KaueCTBEHHBIE 3a/1a4u: BBICTPAUBaTh JIOTUYECKHU
HEMPOTHUBOPECUMBYIO IIEMIOYKY PACCYKJACHUN C OMOPON Ha M3YyUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIONIB30BaTh  TPU  pelieHnd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
UHOOpPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPOpEeTallMd W  TMPEJACTaBICHUS y4eOHOM ©W  HAyYHO-TIOMYJSIPHOM
uHDoOpMalMK, TIOMYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON KU3HU
s obecrieueHus 0€30MAacCHOCTH  IMPpU  OOpallleHHW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHUSI 3I0POBbS U COOIIOICHHS] HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOLIEH Cpelie;

paboTaTh B TpYIIE C BBIIOJHEHHEM PA3JIMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBATh PAbOTy TPYIIIbI, PAlMOHAIBHO pPACTIpPEEisTh OOS3aHHOCTH U
IUIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJE€KBATHO
OLICHMBAaTh  BKJAaJ  KaXJOro0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi TPoOJIEMBI.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATH Ha TPUMEPAX POIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHPA, B Pa3BUTUH COBPEMEHHOM TEXHUKH H
TE€XHOJOTHH, B IPAKTUYECKOW AEATEIbHOCTHU JIFOAEH, LEJTOCTHOCTh U €JUHCTBO
bu3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YYEHHBIX (DHU3UIECKUX MOJICICH:
TOYCUHBIN BJICKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEYHBIM HCTOYHUK CBETA,



sepHas MOJENb aTOMa, HYKJIOHHAs MOJEIh aTOMHOTO Sapa TpH pPEHIeHUU
(u3znueckux 3aaay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa,
B3aMMOJICKCTBHEC  MAarHWTOB, DJJICKTPOMATrHUTHAs  WHIYKIWSA, JEHCTBUC
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JIBIDKYIIUHCS  3apsj,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE PAaCIpPOCTPAHCHUE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHIUs, Tu(paKIys U MOIIpH3aIUs
CBeTa, nucnepcus cBeta, hotodnekTpuueckuid 3pdext (hotoaddexr), cBeToBOE
JaBJeHUE, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma BOJOpOAa,
€CTCCTBEHHAs! U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIMKMCHIBATh M3yUYCHHBIC CBOMCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  JJICKTPUYECKYI0  IMPOBOJMMOCTh  PA3JIMYHBIX  CpPea) |
AJICKTPOMArHUTHBIC SIBIICHHS (ITPOIIECCHI), UCTIONB3Ys (DM3NUYCCKUE BEITUYMHBI:
ANEKTPUUECKUM 3apsifl, CUjla TOKA, JJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMAIOB, SJIEKTPOJABIDKYIIAs cuia, paborta
TOKa, WHAYKIUS MarHUTHOTO TMojs, cuina Awmmepa, cuia Jlopenna,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs SJIEKTPUUYECKOTO W MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsl U CHUjia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KoseOaHul, (OKycHOe
PAcCTOSIHME M ONTHYECKasl Cuja JIMH3bI, IPU OMUCAHUU MPABHIBHO TPAKTOBATH
(Gu3MYECKHl CMBICT HUCIOJB3YyEeMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEJIMUYUHAMU,

OMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILIECCHI, HCIOIB3Ys
¢u3nyuecKkre BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUsS M HUMITYJIbC (DOTOHA, MEPHOJ MoJypacmanga, dHEPrus
CBS3M aTOMHBIX sIIep, MPH OINMCAHWU TPaBWIBHO TPAKTOBATh (PU3MUECKUI
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAYEHUS U CJAWHHIIBI, YKa3bIBaTh
dbopMyInbl, CBS3BIBAOIINME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMUUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECChI W SBICHUSA, HCHOIB3YSA
¢u3nueckre 3aKOHBI W MPUHIUIIEL: 3aKk0H OMa, 3aKOHBI MMOCIEI0BATEILHOTO U
MapaJyieIbHOTO COCAMHEHHS TMPOBOJHHUKOB, 3akoH JDxoyns—Jlenma, 3akoH
ANEKTPOMAarHUTHOM WHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa st Goroaddexra, 3aKOH COXpAaHEHUsI SHEPTUH, 3aKOH COXPAHEHUS



UMITYJIbCA, 3aKOH COXPAHEHMs AJIEKTPUUYECKOTO 3apsifia, 3aKOH COXpaHEHUSs
MacCOBOT'0 YHCIIa, MOCTYJIaThl bopa, 3aK0H paiMOaKTUBHOTO pacnaja, Mpu 3TOM
pas3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIPAJKEHUE U YCIIOBUA (IPaHULIbI, 00JIaCTH) IPUMEHUMOCTH

OTpENENATh HAMNpaBJCHUE BEKTOpa HWHAYKIMM MArHUTHOTO  IOJS
MPOBOJHUKA C TOKOM, CHJIbI AMIepa 1 CHiibl JIopeHua;

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

BBITIOJIHSITh DKCIEPUMEHTBI IO MCCJIECNOBAHUIO (U3UYECKUX SIBJICHUU U
IIPOIIECCOB C MCIOJIb30BAHHEM IMPSMBIX U KOCBEHHBIX M3MEPEHHI: MPU ITOM
dbopmynupoBath TmpobiieMy/3aadyy W THUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OPY/IOBaHUS, MPOBOJAUTH OIBIT U
dbopMyITHpPOBATH BHIBOIHI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3UUECKUX BEITUYUH,
IpyU 5TOM BBIOMPATh ONTHUMAIBHBIM CIMOCO0 HM3MEPEHHS M HCIOJb30BaTh
W3BECTHBIC METO/IbI OIEHKH MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C MCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMI: MpPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
PE3yNbTAThl MOTYYEHHON 3aBUCUMOCTU (DPU3UUECKUX BETUYMH B BHUJIE TaOJIUIl U
rpaduKoB, JeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BAHMUS;

coOmro1aTh paBmiia 0€30MacCHOTO TpyAa MpU MPOBEACHUH HCCIEIOBAHUMN
B paMKax y4eOHOro 3KCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENBbHOCTH  C  HCIONB30BAHUEM  W3MEPUTENBHBIX  YCTPOUCTB  H
71a00paTopHOro 000PYI0BAHUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (HU3UYECKOM MOJICIbIO,
UCTIONB3Yys (PU3MYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajin3a YCIIOBUS
3a/ladyu BBHIOMPATh (PU3UYECKYIO0 MOJEIb, BBIACIITh (QU3HMYECKUE BEIUYMHBI U
dbopMyIbl, HEOOXOAMMBIEC TSl €€ PEIICHUs, MTPOBOAUTH PACUETHl M OIEHUBATH
PEANBHOCTH MOJIYYEHHOTO 3HAYCHHS (PU3MUECKON BETUINHBI

pematb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYXKIECHUU C OMOPOM HA M3YUEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SBIICHHUS,

WCIOJB30BaTh  MPU  pElIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
WHOOPMAITMOHHBIE  TEXHOJOTWW Il TIOWCKAa, CTPYKTYpHUPOBaHHS,
WHTEPNpPETallid W TPEICTaBIeHUS y4eOHONW ©  HayYHO-TIOMYJISIPHOUN
uHOpMaIMK, TONYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHaJM3UPOBATH MOJyYaeMYyI0 HH(POPMAIUIO;



OOBSICHSITh TPUHIMUIIBI JCHUCTBUA MAIlIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3iuyarh YCJIOBUS WX 0€30MacHOTO  HCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBICHEHUE MPOIECCOB OKPYKAIOIIETO MHUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCII0JIB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEHEBHOW KU3HU
s o0ecrieueHus 0€30MAacHOCTH MpU  OOpallleHHuH ¢ TnpudbopamMu U
TEXHUYECKUMU YCTPOMCTBAMM, ISl COXPAHEHUS 37I0pPOBbsl U COOJIFOJICHUS HOPM
AKOJIOTUYECKOTO TOBE/ICHUsSI B OKPY Kalollel cpefie;

paboTaTh B TpyMIe C BBIMIOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATLHO PACHpPENeNiaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyalUsAX, aJIeKBaTHO
OIICHWBAaTh BKJAJ  KaXJOr0 W3 YYaCTHUKOB TPYNIBI B  pelIeHUe
paccMaTtpuBaeMoi IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThl padoTsbl
pecypcsl
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [JOK
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bu6amorera [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPAHEHHUS 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
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubmnorexa [IOK
https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuoreka [JOK




@da30BbIE IEPEXOBI

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

Hroro no pazneny 24

Paznea 4. QJIEKTPOJAUHAMUKA
4.1 DNeKTpocTaTuKa 10 bubmorexa HOK

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

40 [TocTosiHHBIN 3nEeKTpUYECKUN TOK. ToKH 1 bubnuorexa [JOK

' B Pa3JIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuotexa [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHW4eCcKUe U JIEKTPOMArHuTHBIE 9 1 bubnuoreka [IOK
' KoJe0anus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIE 5 | bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcCHOBBI cieManbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHThl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK




https://m.edsoo.ru/7f41c97c¢

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [{OK

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Et?[ij?/l;lr?lfgsigg/léfm&k
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 KonTpoubnsbie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcbl
®du3nKa — Hayka O PUPOJIE.
i PP bu6mmoreka [IOK
1 Hayunbie MeTo1p1 TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEro MUpa
Ponb u mecto pusuku B
OPMHUPOBAHUHU COBPEMEHHOU
Gopp P Bu6mmorexa 1[OK
2 HAay4YHOU KapTUHBI MUDa, B 1
. https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JIEATEITbHOCTH
monei
MexaHnueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHNYSCKOTO | bubnuoreka [JOK
nerokenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

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

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

6 CBoOoiHOE MageHue. Y CKopeHue | bubnmoreka [JOK
cBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonmHeliHOE IBUKEHUE. 1 bubnuoreka [IOK




JIBM)KEHHE MAaTepUaIbHOU TOYKH 110
OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyuHIHAIT OTHOCUTENBHOCTH

bub6mmoreka [IOK

NMiynbsc cuiibl. 3aKOH COXpaHEHUS

8 lNanunes. UHepruanbHble CUCTEMBI
. https://m.edsoo.ru/ff0c3be8
otcuerta. [lepBblii 3akoH HproToHa
Macca tena. Cuina. [Tpunuun
. bubnuorexa [JOK
9 CYIEPIIO3UINH CHI. BTopou 3akoH
¥ https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKH
10 Tperuun 3akoH HeroToHa 1151 bu6moreka [IOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCEMHPHOTO TATOTCHHUSI.
bu6moreka [IOK
11 Cuna tsoxectu. [lepBas
https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
TEna https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koapdunment
13 Tpenusi. Cuia CONpOTUBIICHUS TIPU bubnuorexa [JOK
JBMKCHUHU Tela B )KUAKOCTHU WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHOE M BpalaTreabHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
bubmuoreka [{OK
14 Tesra. MoMeHT cuibl. [1imeuo cuiiel.
i https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECUS TBEPAOTO
Tena
Nmnynbc MaTepualIbHOM TOUKH,
Y p bu6mmoreka [JOK
15 CHUCTEMBI MaTEPUAIIbHBIX TOYEK.

https://m.edsoo.ru/ff0c43d6




HUMITYJIbCA. PeaktuBHOE JABHXKXCHHUC

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MaTepualIbHOIW TOUKH. Teopema 00
M3MEHEHUH KHHETUYECKOW DHEPrHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[ToreHnmanpHas SHEPTUs yupyro
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenumansHas 3HEPTUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIH

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTeHnmansHbIC U
HETIOTEHIIMaIbHbIe CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHNEM MEXaHUYECKOU
SHEPTrUH CUCTEMBI T€J. 3aKOH
COXpPAaHEHUS MEXAHUYECKOH
SHEPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C I3MEHCHUEM MEXaHUYeCKOH
SHEPTUU Tella Ha IpuMepe
pacTsHKEHHS PE3UHOBOTO KI'YyTa)

20

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

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

21

OCHOBHBIC TIOJI0KEHHUS
MOHCKYHHPHO—KHHGTHHGCKOﬁ

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2




T€OpUU. BpOyHOBCKOE IBIKEHHUE.

Hudpdysus

22

Xapakrep ABUKECHUS U
B3aMMO/ICMCTBHS YaCTHUIl BEILIECTBA.
Mojenu cTpoeHust ra3os,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
BemiecTBa. [locrosinHas ABoraapo

24

TemmoBoe paBHOBECHE.
Temmeparypa u e€ nuamepeHue.
[Ikama remnepatryp Llenscus

25

Wpeanpueiii raz B MKT. OcHoBHoOe
ypaBuenue MKT

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

26

AOcoroTHas TeMIiepaTypa Kak
Mepa CpelIHEe KNHETUYECKOM
SHEPrUM JBIKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. ['a30BBIe 3aKOHBI

28

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

29

I/Isonpoueccm B UACAJIbHOM ra3c€ u
ux Fpa(bI/I‘-ICCKOC MMpEaACTaBJICHUC

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

30

BHyTpenHss sHeprus

bu6mmoreka [JOK




TEPMOAMHAMHYECKOH CUCTEMBI U
CTIOCOOBI €€ U3MEHEHHS.
KonuuecTBo TemioTe! u padbora.
Buyrpennssa sHeprus
0JIHOATOMHOTO WJICAJIbHOT'O Ta3a

https://m.edsoo.ru/ff0c5952

bubmmoreka [{OK
31 Buns! Tenonepenaun
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BELIECTBA.

1 KonnuecTBo TemioTs! npu bubnuorexa [JOK
Terionepenaye. AauadbaTHbIM https://m.edsoo.ru/ff0c5¢36
npotecc

13 [IepBblit 3aKOH TEPMOJUHAMUKH U bubnuoreka [JOK
€ro NpMMEeHEHNE K u30IpoleccaM https://m.edsoo.ru/ffOcSefc
Heob6patumocTs mporieccoB B

. bu6moreka [IOK
34 npupoje. Bropoii 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU

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

36 Huxn Kapuo u ero KIT

37 DKOJOTHYECKHE MPOOIEeMbI
TEIUI0PHEPTeTHKU
O6006maromui ypok

FHATOMUTH P bubnuoreka [JOK
38 «MounekynspHas ¢pusrka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
39 KonTtponpHas pabota o Teme bubnuorexa [IOK

«MonexkynspHas ¢pusuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50




TCPMOJUHAMUKU

[TapooOpa3zoBanue v KOHICHCAIIHSL.

bu6mmoreka [{OK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTEIbHAS
. bubnuotexa [JOK
41 BJIAKHOCTB BO3ayxa. HackieHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucrannmueckne u
amopdHbIe Tena. AHU30TPOIIUS
42 CBOIES”)FB KPUCTAIUIOB }Knp KHUe bubmmorexa [TOK
P . https://m.edsoo.ru/ff0c65£0
kpuctayibl. CoBpeMeHHbIE
MaTepHuabl
[InaBneHue U KpUCTATUTU3ALMSL.
43 VY nenbHas TEIOTA MJIaBICHUS bubamorera LOK
8 ' https://m.edsoo.ru/ff0c6708
CyOnumariust
bub OK
44 VYpaBHeHuUE TEIJIOBOTO OamaHca nommoreka L
https://m.edsoo.ru/ff0c6820
DJIeKTpU3aIus Tell. DINEKTPUUECCKUN
bu6mmoreka [JOK
45 3apsi. JIBa BUAA 3JIEKTPUYECKUX
https://m.edsoo.ru/ff0c6bcc
3aps10B
[IpoBOAHMKH, AUITEKTPUKH U
46 IIOJIYIIPOBOJHUKH. 3aKOH bubnuorexa [IOK
COXpPaHEHUs DIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
B3anmoencrBue 3apsi0B. 3aKoH
. . bubmuoreka [JOK
47 Kynona. ToueuHbIW 31€KTPUUECKUN

3apsin

https://m.edsoo.ru/ff0c6ced




48

Hanpsk€HHOCTB 2JIEKTPUYECKOTro
nons. [IpuHnmn cynepnosunuu
BNEKTpUYECKUX noseu. JInnun
HaINPSKEHHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 3IeKTpOoCTaTHIECKOTO
nouad. [loreruuman. PazHocTts
MOTEHIINATIOB

bubmmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
HHSJ’IGKTPI/I'—IGCK&S[ MMPOHHULIAEMOCTD

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

51

OnexkrpoeéMkocTb. KoHnieHcaTop

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

52

DIJIEKTPOEMKOCTH TIIIOCKOTO
KOHJEHCAaTOpa. DHEPrust
3apsHKEHHOTO KOHJEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnas pabota "M3mepenne
AIEKTPOEMKOCTH KOHAEeHcaTopa"

54

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

55

DNEeKTPUYECKUN TOK, YCIIOBHS €r0
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Ttoka. Hanpsixenue.
Conpotusnenue. 3akoH Oma Jist
ydacTka Ienu




56

[MocnenoBarenbHOE, MapalieIbHOE,
CMEIIAHHOE COCIMHECHUE
poBOAHKUKOB. JlaboparopHas
pabota «/3y4eHrne CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTa u MomHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axod OMa U1t MOJITHOM
(3aMKHYTOM) DJIEKTPUUECKON TICTIH.
KopoTkoe 3aMbIkanue.
JlabopaTtopHnas pabota «3mepenne
OJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTUBIICHUS

0.5

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

59

PesepBHbiit ypok. KonTposibHas
pabora 1o Teme
"DnekTpoauHaMuKa /
Bcepoccuiickas npoBepoyHast
pabota

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

60

O6o0maromuii ypok
«DJEKTPOIMHAMHKAY /
Bcepoccuiickas mpoBepovHast
paborta

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

61

DJIEKTPOHHAsI MPOBOIUMOCTh
TBEPJIBIX METAJUIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT
Temmneparypbl. CBEpXIIPOBOIUMOCTh




DNEKTpUUYECKUU TOK B BaKyyMe.

62 CBOMCTBA AJIEKTPOHHBIX ITyYKOB !
[TonynpoBOAHMKH, UX COOCTBEHHAS

63 U [IPUMECHAs MPOBOJAUMOCTb. | bubnuorexa [JOK
CaoucrTBa p—n-nepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNeKTpUUYECKUU TOK B PAaCTBOPAX U

64 pacruiaBax 3J€KTPOJIMTOB. | bubnuorexa [JOK
DJIEKTPOJIMTUYECKAS] AUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUU TOK B ra3ax.

65 CamMoCTOSITENbHBINA U 1 bubnuorexa [JOK
HECAMOCTOSITENIbHBIA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DneKTpuYecKue Mpuodopsl U

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

67 «9nekrpocraruka. [locTossHHBIN | bubnuoreka [JOK
aneKTpuueckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX CPEAAX»

68 PezepBHblit ypok. O0oOmaronuii | bubnuorexa [IOK
ypox 1o reMaMm 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoka Bcero Komrpoarmrre | Ipaxririecikue i[:;:el{l/lﬂ :)I;I[()bal;?)ln;?:enbnble
padoThI padoThbI pecypest
[TocTostHHBIE MAarHUTHI M X

| B3auMo/jieiicTBrue. MarauTHoe 1oJie. | bu6mmoreka [{OK
BexTop MarHUTHON MHIYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmopericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenune

3 MarHETHoIr)o noiﬂ KaTyIHKI/Iy: 1 1 Bubnmorera [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TokoM. Cuia Amrepa.

4 JlaGopaTopHas pabota 1 | bubnuoreka [JOK
«Uccaenosanne nercTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJISl HA
5 JBUKYILYIOCS 3apSKEHHYIO | bubnuoreka [IOK

yactuny. Cuna Jlopenna. Pabora
cuisl JIopeHna

https://m.edsoo.ru/ff0c9df4




DNeKTpOMarHuTHasE UHYKITHSI.
[ToTok BEKTOpa MarHUTHOM
uaaykiuu. DJ1C uaayKun. 3akoH
3JEKTPOMArHUTHON WHTYKLIMH
®dapanes

JlaGoparopnas pabota
«HccnenoBanue sSBICHUS
3J'IeKTpOMaFHI/ITHOI\/JI HUHAYKIOUN

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

NHayKTUBHOCTB. SIBIEHUE
camouuaykuu. IJC
CaMOMHAYKIIMU. DHEPTUS
MAarHUTHOTO TIOJIST KaTYIIKHU €
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

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

TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JIeKTPOMAarHuThI,
AJIEKTPOABUTaTENb, YCKOPUTEIN
AJIEMEHTAPHbBIX YaCTHII,
WHIYKIIMOHHAS NeYb

10

O6o0maromuii ypok «MarHuTHoe
noJie. DJIeKTpOMarHuTHas

WHIYKIHS

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

11

KounTposbnas pabora no teme
«MarsuTHoe mozJe.
DNeKTpOMarHUTHAs WHIYKIHS»

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. YpaBHEHHE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

13

Jlaboparopnast pabota
«MccnengoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebaTenbHbIW KOHTYP.
CB0OOIHBIC PJIEKTPOMArHUTHBIC
KoJIe0aHus B UI€aIbHOM
KoJiebaTeIbHOM KOHTYpE.
AHAJIOTHS MEKy MEXaHUICCKUMHU
Y DJIEKTPOMAarHUTHBIMA
KOJeOaHUIMHU

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

15

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

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

16

[IpencraBienue o 3aTyxarmmux
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KoJieOaHus.
Pe3onanc. BeinyxieHHbIE
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/ff0cbd34




l[eI/IVCTBYIOH_ICC 3HA4YCHHUEC CUJIBI TOKA
W HalIPsOKCHUSA

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHue
NEKTPUYECKON JHEPTUU

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA MEPEMEHHOTO
TOKA, JIMHUH 3JIEKTporepeaady

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

20

DKOJIOTUYECKUE PUCKH ITPU
IIPOU3BOJICTBE JIEKTPOIHEPIHH.
Kynbrypa ncnonb3oBanust
JIEKTPOIHEPTUHU B IOBCETHEBHOU
KHU3HU

21

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

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

22

3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh
3ByKa. Beicota Tona. TemOp 3Byka

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

23

DIeKTpOMAarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOpoCTh. [IIkana
3NEKTPOMArHUTHBIX BOJIH

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

24

HpI/IHI_II/IHH pagruoOCBA3H U
TeaeBuaeHus. Pa3Butue CpcaAcTB
CBs3U. Pagnomokanus




KonTpomnsnas padora «Konebanus

bubnuoreka [IOK

25
U BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonurHelHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJIHOM Cpee. bubnuotexa [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
bubmmoreka [{OK
27 oTpakeHus ceeta. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
M300paXKeHUH B TUIOCKOM 3€pKaje
[Ipenomnenune ceera. [TonHoE
)3 BHYTPEHHEE OTPaKEHHUE. bu6moreka [IOK
[IpenenbHbIW yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKECHUS
29 JlabopaTtopHnas pabora «3mepenue bubnuoreka [IOK
I0Ka3aTesIs MPEIOMIIEHUS CTEKIIay https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o0pakeHmiA
. bu6mmoreka [JOK
30 B JinH3€. DOpMyIia TOHKOM JIMH3BI.
https://m.edsoo.ru/ff0cddle
VYBenu4yeHue JuH3bI
JlaGopaTtopHas pabota
31 «HccaenoBadue CBONCTB
M300paKeHU B INH3AX)
Hucnepcus cBera. CoxxHbIN
1 cocrtaB Oenoro ceta. L[Ber.
JlaGopaTopHas pabora
«HaOnroneHue qucnepcuu cBeTay
3 WuTepdepeniys ceera. bubnuoreka [IOK

Hudpaxmus ceera.

https://m.edsoo.ru/ffO0ced22




Hudpaxuonnas pemeérka

HOHGpG‘IHO CTb CBCTOBBIX BOJIH.

bu6mmoreka [IOK

34
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudOpsI U
35 YCTPOWCTBA U YCIOBUS UX
0€30MacHOTO MPUMEHEHUS
['panu1lpl MpUMEHUMOCTH
36 KJIACCHYECKOW MEXAHUKH. bubnuorexa [JOK
[ToctynaTel cnenuaTbHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH
bu6moreka [IOK
37 OJHOBPEMEHHOCTH. 3aMEJICHUE
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpALICHUE IJTUHBI
DHEpPrusi ¥ UMITYJIbC
18 PENATUBUCTCKOW YacTullbl. CBA3b bubnuoreka [IOK
MAaCCBhI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKost
KontponbHas padoTa «OnrTuka.
. bu6mmoreka [JOK
39 OcCHOBBI cieUanbHON TEOPUHU
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. ®opmyna Ilnanka. bubnuorexa [IOK
DHeprus U UMNynbc GpoToHa https://m.edsoo.ru/ffOcfel 6
OTKpBbITHE U UCCIIEI0OBAHUE Eu 1IOK
nonroreka
41 oto3(dexra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHbl hoTorPdexTa. YpaBHEHHE bubnuoreka [IOK




DunmrerHa i Gotodrddekra.
«Kpacnas rpanuna» poroaddexra

https://m.edsoo.ru/ff0d015¢e

JaBnenune cBera. Onwite [1. H.

bu6mmoreka [{OK

43 JleGeneBa. XuMu4ecKoe JCUCTBHE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoucTBa u
44 MPAKTUYECKOE MPUMEHEHHUE:
($hoTORIEMEHT, (POTOIATUUK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agay mo teme bu6moreka [IOK
«DJIEMEHTHI KBAHTOBOM OIITHKHY https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcora. OTBITHI
46 Pezepdopna o paccesnuro o- bubnuoreka [IOK
yactull. [Inanerapnas monens https://m.edsoo.ru/ff0d091a
aroma
bu6moreka [IOK
47 Hocrynasi bopa https://m.edsoo.ru/ff0d0afa
N3nyyeHue u noryionieHue
43 (hOTOHOB MpHU MEPEX0JIe aTOMa C bubnuoreka [JOK
OJHOTO YPOBHS SHEPIUU Ha JPYroH. https://m.edsoo.ru/ff0dOafa
Buner ciektpoB
BonHOBBIE CBOMCTBA YaCTHII.
Boausr ne bpoums.
49 KopnyckynsapHO-BOJIHOBOW Bubmmorexa LIOK
https://m.edsoo.ru/ff0dOca8
nyanu3M. CIoHTaHHOE U
BBIHY)K/ICHHOE H3JIy4€HHE
50 OTKpbITHE PAIMOAKTUBHOCTH. bubnmoreka [JOK




OmnbiThl Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PaAOAaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, ramma-
n3iy4eHus. BiausHue
PaJIMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnaz. ["'aMma-u3nydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CB3U HyKJIOHOB B si/Ipe.
SnepHbie peakuuu. AnepHbIH
peakrtop. [IpoGnembl, epCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DNIeMEHTapHBIE YACTULIBI.
OTKpbITHE TTO3UTPOHA. METO bl
HaOJIOJICHUS ¥ pEerucTpaliuu
3JIEMEHTapHbBIX YacTull. Kpyribiit
cTon «DyHIaMEeHTaIbHbIC
B3auMoOaeucTBUA. EqnHCTBO
(bu3nuecKOU KapTHUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oranel pa3BUTHS ACTPOHOMHHU.
IIpuknagHoe 1 MUPOBO33PEHYECKOE
3HaUeHUE acTpoHOMuUU. Bun
3B€31HOTO Heba. Co3Be3us, spKue




3BE3/bI, INIAHETHI, UX BUINMOC
nBrokenne. ConHeyHas cucreMa

56

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

57

3BE3/1bl, KX OCHOBHbIE
XapaKTEPUCTHKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTU. BHyTpeHHee
cTpoenue 38€311. COBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHIUT
u sBorroru CoHIa U 3BE3]

58

Mneunsiv [1yre — Hama
lNanaktuka. [Tosnoxenue u
newxkenne Comnna B ['amakTuke.
lanaxktuku. YepHbie ABIPHI B A1pax
TaJaKTUK

59

Bcenennas. Pa3z0eranue raigakTuk.
Teopust bosbiioro B3peiBa.
PenukToBOC M3yUCHHE.
MeraranakTuka

60

Hepemennsie npo0iembl
aCTPOHOMHUHU

61

KonTpomnbHas pabora «neMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

Oo6o6maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMMH B 3KOHOMHYECKOU,
TEXHOJIOTUUECKOM, COITUATBHOM U
ATHYECKOH cdepax NesTeIbHOCTH




YCJI0BCKa

63

O6o06marmuii ypok. Pois 1 Mmecto
(GU3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matomuii ypok. Poib
¢buznueckoil Teopuu B
(hopMHUpPOBaHUHU TPEICTABICHUM O
¢buznueckoil KapTuHe MUpa

65

O6o6maromuit ypok. Mecto
(bu3HYECKO KapTHHBI MHpA B
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarautHoe moJie.

DneKTpoMarHuTHasK WHIYKITUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHabHOM Teopuun
OTHOCHUTEIIbHOCTH

68

Pesepubiii ypok. KBantoBas
¢buznka. DIeMeHThl aCTPOHOMHH U
acTpopu3UKu

bubmuoreka [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 MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MpUMEpPAax poJib U MECTO (U3MKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOW KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKM W  TEXHOJIOTMM, B  IPAKTHYECKON

NEeITeNbHOCTH JIIOJIEN

10.2

Y4uuThIBaTh TpaHULBl [PUMEHEHMS] H3YYEHHBIX (DU3HUECKUX
MOJIENEN: MarepuanbHas TOYKA, WHEpLMaIbHAs CHCTEMa OTCUETA,
aOCOJIIOTHO TBEPJOE TENO, MICANbHBIA Ta3; MOJEIU CTPOCHHS
ra3oB, JKHJIKOCTEN U TBEPHBIX TEJ, TOYEUHBIN AIEKTPUUECKUHN 3aps]T

— IIpU pelIeHuu GU3NYECKUX 3aa4

10.3

Pacno3naBath ¢usnueckue sBJICHHUS (IIPOIECCH) U OOBACHATH HX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETHYECKOM
TEOPUH CTPOCHHS BEUIECTBA U JICKTPOJAHMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE  TIPSIMOJIMHEHHOE  NBMXKEHHE, CBOOOIHOE
najiecHue  TeJ, JBWKCHHE T1I0  OKPY)XHOCTH,  WHEpPIHS,
B3auMojelictBue Ten; auddysus, OpOyHOBCKOE JBHKEHUE,
CTPOCHHE JKUJKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMA Tell PU
HarpeBaHUM (OXJIAXKICHHH), TEIJIOBOE pPaBHOBECHE, HCIApCHUE,
KOHJICHCAIHS, IJIaBJICHUE, KPUCTAUIN3alUs, KATICHUE, BIAYKHOCTh
BO3/lyXa, IOBBIIICHUE JABJICHUS ra3a IpPU €ro HarpeBaHUH B
3aKpBITOM COCYZIE, CBSI3b MEXKIY NapaMeTpaMH COCTOSIHHS Ta3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaa0B

10.4

OnuceiBaTh MeXaHHYECKOE ABUIKCHUC, HCIIOJIb3Ys (bHSH‘ICCKHe
BCINYHNHBI: KOOpAuHara, IyTh, MNEepEMCIICHUC, CKOPOCTD,
YCKOPEHUEC, Macca TeCja, CHJIa, HMIIYJIbC TCJId, KHHCTHYCCKAA
OHEpTru-, INOTCHIMAJIbHAasA SHEprus, MEXaHHNYCCKas pa60Ta,
MCXaHHN4YCCKasA MOIIHOCTL, IPpHU OIHWCAHHUU IIPABUIIBHO TPAKTOBATbH
(I)PI3I/I‘IGCKHI>'I CMBICJI HCIIOJIb3YEMBIX BCIIMYUH, HUX 0003HAaUCHHUS U
CAMHUIIBI, HaxoauThb q)OpMy.]'IBI, CBA3bIBAIOIINC JAaHHYIO

(I)I/I3I/I‘-IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA




10.5

OnwuchIiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEILIOBBIC
SIBIICHUS, HCMOJB3ys (U3MYSCKUE BEJIMYMHBI: JaBJICHUE Tasa,
TEMIIepaTypa, CPEOHsS KHHETHYECKas SHEPrus XaoTHYECKOIro
JBWOKCHUS MOJICKYJI, CpEIHEKBAJApaTHUYHAS CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS JHEprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATEINS; TPH
ONMHMCAaHUK  MPABUJIBHO  TPAKTOBAaTh  (U3UYCCKUH  CMBICI
HCIOJB3YEMbBIX BEJIUYUH, UX 0003HAYCHHUS W €IUHUIIBI, HAXOJAUTh
(GopMyJIBI, CBA3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIMYUHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh HM3y4EHHBIE D3JEKTPUUECKHE CBOWCTBA BEILECTBA U
JNIEKTpUYECKHe sBJIEHUS (TPOLECCHl), HCIOJIB3YS (U3NYECKUE
BEJIMUYMHBI:  DJIEKTPUUYECKUM  3apsl,  DJEKTPUYECKOE  TOJIe,
HanpspKEHHOCTh  TMOJIS, MOTEHIMA, Pa3HOCTh MOTEHLHUAIOB; IpPH
ONMHMCAHWU  TMPaBWIBHO  TPAaKTOBaTh  (U3MYECKUH  CMBICI
HCIOJIb3YeMbIX BEJIHMYHH, UX 0003HAUYEHUS U €IUHMIIBI; YKa3bIBaTh
(GbopMyIbl, CBS3bIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIMYUHY C

APpYIruMHu BEJIMUYUHaAMU

10.7

aHAJIM3UPOBATh (PU3MUECKHUE MPOLECChl U SIBICHUS, HCIHOJB3Ys
(u3nyueckre 3aKOHbI U MPUHITUIBI: 3aKOH BCEMUPHOTO TATOTEHUS, |,
II m III 3akonbl HbrOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPrUM, 3aKOH COXPAaHEHHUS HMMITYJIbca, MPUHLUIT CYHNEPIIO3ULINN
CWJI, TPHUHLMUII DPABHOIMPABUS HMHEPLUAIBHBIX CHCTEM OTCU&Ta;
MOJIEKYJIIPHO-KUHETHUYECKYI0 ~ TEOPHIO  CTPOEHHUS  BEIIECTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEN KHHETUUYECKON SHEPTHH TEIJIOBOTO
JBUKEHHSI MOJIEKYNI C aOCOJIOTHOM TemmepaTypoi, MepBblil 3aKOH
TEPMOJUHAMHKHU; 3aKOH COXPaHEHUS DIEKTPUUYECKOro 3apsna,
3akoH KynoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXKEHHE W YCJIOBUSA (TPaHUIBL,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHEIC MMPUHIUIIBL JIeNCTBUA MalllvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jiindatb YCJIOBUA HX 0e30MmacHoro

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BrInoaHaTh OKCIICPUMCHTBI 110  HCCICAOBAHUIO (I)I/ISI/I‘IGCKI/IX
SIBJICHUN U nmponeccoB € HCIOJIB30BAHUCM TIPAMBIX U KOCBCHHBIX

U3MEpeHUi; mpu 3ToM (OpMYIHMpOBaTh mpolneMy (3amauyy) H




TUMOTe3y y4eOHOTo SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
IIPEUIOKEHHOT O o0opynoBaHus, IIPOBOJIUTH OIIBIT u

(hopMyITUpOBaTh BHIBOIBI

10.10

OcCymecTBiATh TpPsSMbIE UM KOCBEHHBIE HM3MEPEHUs (PHU3UIECKUX
BEJIMYMH; IIPU 3TOM BBIOMPATH ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U
UCIIOJIb30BAaTh  M3BECTHBIE METOJbl OLIEHKM  IOTPELIHOCTEMN

U3MEPEHUIN

10.11

WccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMM BEIUYMHAMU C
WCTIOJIb30BAHUEM TPSMBIX W3MEPEHHM; MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yIbTaThl TMOJY4YEHHOW 3aBUCHMOCTH
(hbM3UYECKUX BEIIMUMH B BHUJIE TAOIUIl U TpadUKOB, JI€1aTh BHIBOJIBI

10 pe3yJibTaTaM UCCIIEJOBaHUS

10.12

CobOmomaTh mpaBwia 0e30MacHOr0 TpyAda MpU TMPOBEAECHUU
HCCIIEIOBAaHUN B paMKax ydeOHOro »SKCIEepUMEHTa, YydeOHO-
HCCIIeIOBATENLCKON " MIPOEKTHOM JeSITeTbHOCTH c
WCTIONIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB W J1a0OpaTOPHOTO

000pyI0BaHUS

10.13

Pemate pacu€rHbpie 3amaum C  SBHO 3aJaHHOW (HU3WUECKOM
MOJENbI0, UCNOJB3YS (PM3UUYECKUE 3aKOHBI U MMPUHIIMUIIBI; HA OCHOBE
aHajM3a YCJIOBHS 3aJadyd  BBIOMpATh (PU3WUYECKYI0 MOJIEIb,
BBIJICIIATH (PU3UUYECKUE BEIUYMHBI U (OPMYIIBI, HEOOXOIUMBIE TSI
e pelleHus, MPOBOIUTH pacu€Thl M OILICHHWBATh PeaIbHOCTh

IMOJIY4YCHHOI'O 3HAUCHUA (bHBH‘ICCKOfI BCJIIMYMHBI

10.14

Pemarp  kadecTBEHHbIE  3a/laud:  BBICTPAWBaTh  JIOTMUECKU
HENPOTUBOPEUYHMBYIO IEMOYKY pACCYXKJCHHM C OMoOpodl Ha

N3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SIBJICHHA

10.15

Hcnonn3oBarh Inpu PpCIICHUU y‘Ie6HBIX 3alad COBPCMCHHBLIC
I/IH(bOpMaI_[I/IOHHHC TCXHOJIOTUMN IJId TIOHUCKA, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAIUN U IIPCACTABJIICHUA yqe6H0171 n HaquO-HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ nu3 Ppa3JIMYHbIX HCTOYHHKOB,

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

10.16

IIpuBoaMTH MpUMEpPHI BKJIa/1a POCCUICKUX U 3apyOekKHbBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, 0OBSICHEHNE MPOLIECCOB OKPYKAIOIIET0

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnons3o0BaTh TCOPCTUUCCKHUEC 3HAHUS 10 (I)I/I3I/IKG B IIOBCEOHEBHOM

KHU3HHU IOJIA obecneueHrss 0E30MaCHOCTHU npu 06pal_l_leHI/II/I C




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

OKpYKalollen cpene

10.18

PabGoTtarh B TpymIe ¢ BBIMOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX
poJieit, TuIaHupPOBaTh pabOTy T'PYIIIHI, PALIMOHATIBHO PACIPEaCIIsITh
00s13aHHOCTH W TUIAHUPOBATh JACSATEIBHOCTh B HECTaHJIAPTHBIX
CUTYyalusaX, aJIcKBaTHO OLICHUBATH BKJIAJ[ KaXKJIOTO U3 YYACTHUKOB

IPYIIBI B pEHIEHUE paccMaTpuBaeMoOn MpoOIeMbl

11 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi POrpaMMbl CpeIHero o01ero 06pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha MpUMEpPax poJib U MeECTO (U3UKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOW KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHM M TEXHOJOTHM, B MPaKTUYECKOU
NEeSITeIbHOCTH JIIOJIeH, LeIOCTHOCTh M EIUHCTBO (U3NYECKOU

KapTUHBI MUpa

11.2

YYuThIBaTh TPAHWIBI MPUMEHEHHS HW3YYCHHBIX (U3HUYECKUX
MOJICJICH: TOYEUHBIM JJICKTPUYCCKUN 3apsj, SAIACpHas MOJENb
aToMa, HYKJIOHHas MOJENIb AaTOMHOIO sjapa TMpu PEHICHUN

(bPISI/I‘IeCKI/IX 3aJa4

11.3

Pacnio3naBate ¢usnueckue sBIEHUS (IIPOIECCHI) U OOBICHATH HUX
Ha OCHOBE 3aKOHOB JJICKTPOJMHAMUKHA W KBAaHTOBOW (DU3HKH:
AJIEKTPUYECKasi MMPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHUTHOE  JICWCTBUS ~ TOKA,  B3aMMOJICHCTBHE  MAarHHTOB,
AJIEKTPOMArHUTHasE WMHIYKIMS, JCHCTBUE MAarHUTHOTO IIOJIA Ha
NPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsill, dJICKTPOMArHUTHBIC
KOJICOAHUsST M BOJIHBI, MPSIMOJIMHEHHOE paCIpOCTpaHCHHE CBETa,
OTpakeHHWe, TMpeJioMJICHHe, WHTeppepeHnus, audpakiuus u
HoJIApU3alusi CBeTa, JHUCIEepCUsi CBeTa, (POTOINEeKTpUUYECKuit
abdextr (poroaddext), cBeroBoe naBIEHHE, BO3HUKHOBEHHE
JUHEHYaToro CHeKTpa aToMa BOJOpPOJAA, €CTEeCTBEHHAs W

HUCKYCCTBCHHAA paJUOAKTUBHOCTDb

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BeEIIIECTBA (BJ'IGKTpI/I‘-IeCKI/Ie,




MarHuTHBIE,  ONTHUYECKUE,  JJEKTPUYECKYI0  IMPOBOJUMOCTH
pa3IMYHBIX Cpel) W DIEKTPOMArHUTHBIC SIBJIEHUSA (TPOLECCHI),
MCTONIB3YS (PU3MYECKHE BEIMYMHBI: AJICKTPUYCCKHUI 3apsii, Cuiia
TOKa, AIIEKTPUUYECKOE HanpsDKeHNUE, AIIEKTPUYECKOE
CONPOTHUBIIEHUE, pa3HOCTh TnoreHnuanoB, JJIC, pabota TOKAa,
MHAYKIMS MarHUTHOTO ToJNs, cuia Awmmepa, cuia JlopeHna,
WHIYKTUBHOCTD KaTYIIKH, SHEPTHS AICKTPUICCKOTO ¥ MArHUTHOTO
MOJIEH, MEepPHOJT U YacToTa KojeOaHuM B KOJeOaTeJIbHOM KOHTYpE,
3apsil M CHJIa TOKa B TIPOIIECCE TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KoJiebaHu#, POKYCHOE pacCTOSIHUE M ONTHYECKAsl CUJIA JIMH3BI; TIPH
OTMMCAaHUW  TPABWIBHO  TPAaKTOBAaTh  (DU3WUECKUH  CMBICI
WCIOJIb3YEMBIX BEITUYHH, UX 0003HAYCHUS U CIUHMIIBI; YKA3bIBATh
(GopMyITbI, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIHYUHY C

APYruMHu BEJIMUYNHaAMU

11.5

OnuceiBaTh M3yYCHHBIE KBAHTOBBIC SBJICHHS H  IPOIIECCHI,
WCTIONB3Ys U3UUYECKUE BEIUUMHBI: CKOPOCTH DJIEKTPOMArHUTHBIX
BOJIH, JTMHA BOJIHBI M YaCTOTa CBETA, SHEPTUS M UMITYJILC (OTOHA,
MepuoJl ToJlypacmaaa, SHEprus CBSI3W aTOMHBIX Sfep; MpHU
OMHMCAaHUM  MPABWJIBHO  TPakTOBaTh  (PU3MYECKUA  CMBICH
HCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYECHUS U €IUHULIbI; YKa3bIBATh
(dbopMynbl, CBA3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIMYHMHY C
JPYTUMH  BEJIMYMHAMH, BBIYUCIATH 3HaueHUe (pusmdeckoi

BCIIMYHHBI

11.6

AHanu3upoBath (PU3NYECKHE MPOLECChl U SBICHUS, HCHOJIB3YS
¢usznueckue 3aKOHbl M NPUHOMIBL: 3aKkoH OMa, 3aKOHBI
MOCJIEZIOBATEIBHOTO U MapauIeIbHOIO COEIWHEHUS! IIPOBOJIHUKOB,
3akoH JDxoyns — JleHma, 3aKOH AJIEKTPOMArHUTHOW WHIYKIIWU,
3aKOH  NIPSIMOJIMHEWHOTO  PAaclpOCTpaHEHHs] CBETa, 3aKOHBI
OTpaXCHHsI CBETa, 3aKOHBl MPEIIOMIICHUS CBETa, YypaBHEHUE
DiiHmTeiHa s GoTosddexra, 3aK0OH COXpaHEHUS YHEPTUH, 3aKOH
COXpaHEHHUs UMIIYJIbCa, 3aKOH COXpaHEHHUS JIIEKTPUUYECKOTO
3apsiia, 3aKOH COXpPAaHEHHUs MacCOBOrO uucia, Moctyiatel bopa,
3aKOH PaJIMOAKTUBHOrO paclaja; Mpu 3TOM pa3jinyaTh CIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €ro MaTeMaTH4ecKOoe BBIPAKEHUE W

ycloBus (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH

11.7

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

MIpOBOAHHKA C TOKOM, CHUJIbL AMHCpa " CUJIBI HopeHua




11.8

CtrpouTh ¥ ONKCHIBaTH H300paXEHUE, CO3aBAEMOE IUIOCKUM

3€pKajJoM, TOHKOW JINH301

11.9

BBIMONHATE  AKCHEPUMEHTHI 10  HMCCIEJOBAHUIO  (U3UIECKUX
SBIICHUM M TPOIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX
U3MepeHuil; mpu 3ToM (opMyaupoBarh MpolieMmy (3aaaudy) u
TUMOTEe3y y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
HPEII0KEHHOTO o0opynoBaHus, IPOBOJIUTH ONMBIT |

(hopmMyIUpOBaTh BBIBOJIBI

11.10

OcymiecTBiATh MpsIMBIE W KOCBEHHbIE H3MEpEHUs (U3HUECKUX
BEJIMYMH; [IPH 3TOM BbIOMpATh ONTUMAJIbHBIM CIOCOO M3MEpPEHUs U
WCIIOJb30BATh  M3BECTHBIE  METOJbl OLICHKH IOIPEIIHOCTEN

U3MEpEeHUN

11.11

Uccnenosats 3aBUCUMOCTU (bU3UIECKUX BEJINYNH C
WCTIOJIb30BAHUEM TIPSMBIX W3MEPEHHH; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl TOJYYEHHOW 3aBUCHMOCTH
(bM3UYECKUX BEIIMUMH B BHJIE TAOIUIl U TpadUKOB, JI€1aTh BBIBOJIBI

110 pE3yabTaTaM HCCICI0OBAHHUA

11.12

Cobnrogate mpaBuia O€30MacHOTO TpyJda TMPHU TPOBEIACHUU
HCCIICIOBAaHUM B paMKax Y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-
HCCIEI0BATEIbCKON u MPOEKTHOM NESITENbHOCTH C
HCTIOJIb30BAaHUEM H3MEPUTENIbHBIX YCTPONCTB U J1aOOpaTOpPHOTO

000pynOBaHMS

11.13

Pemate pacu€rHple 3amauyuM  C  SIBHO 3aJaHHOW (DU3UYECKOM
MOJIEJIbIO, UCIIOJIB3Ys (PU3HUECKHE 3aKOHBI M IPUHITUIIBI; HA OCHOBE
aHajM3a YCIIOBHS 3aJladyd BBIOMpATh (PU3WYECKYI0 MOJECIb,
BBLICTIATH (PU3MUECKHUE BEIMYUHBI U POPMYIbI, HEOOXOIUMBIE IS
e€ peleHus, NPOBOIUTh pacu€Thl W OICHUBATh PEaJTbHOCTh

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

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAMUBATb JIOTHUYCCKH
HCIIPOTHUBOPCUUBYHO  LCIIOYKY paccy;xz[eHHﬁ C OHOpOI‘/'I Ha

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

11.15

Hcnonb3oBaTh MpH pelIeHHMM Y4YeOHBIX 3aJad COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUU MJIS TOUCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTalui U NpeACTaBiIeHNs] y4eOHOH U HAayYHO-NOMYJISIPHOM
uHpOpMaLlUK,  TOJNYYEHHOH W3  pa3jIM4yHBIX  HUCTOYHHKOB;

KPUTHYCCKU aHAIIU3UPOBATH MOJIY4aCMYHO I/IH(I)OpMaI_II/IIO




11.16

OOBSICHATH MPUHLUIBI JEHCTBUS MaIlIWH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyaTh YCIOBUSA MX O€30I1aCHOIO MCIOJIb30BaHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBouTE NpUMeEpPHI BKJIa/a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B  pa3BUTHE HAyKH, B OOBSCHEHHE IIPOIIECCOB

OKPYXKalOILEro MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3HKE B TIOBCEAHEBHOM
KU3HU i1 oOecriedeHus: Oe30MacHOCTH TIpu  OOpalieHuu ¢
npubopaMu M TEXHUYECKUMM YCTPONCTBAMH, IJIsl COXpaHEHHUS
3I0pOBBSI U COOJIOACHUST HOPM DKOJOTHYECKOTO TIOBE/ICHUS B

OKpYXKalollen cpene

11.19

PaGorath B rpyIe ¢ BBINOJIHEHUEM Pa3IMYHbIX COLIMATIbHBIX POJIEH,
IUIaHUPOBaTh ~ paboTy TPYIIbL, PAlUMOHAIBHO  pacHpeAcssTh
00513aHHOCT ¥ IUIAHUPOBATh JIESITEIHHOCTh B HECTAHIAPTHBIX
CUTYyallUsAX, 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 OKPYXAIOUIero MHpa.
Ponp skcnepuMmeHTa M TEOpHM B IIpolecce
MO3HAHUS  MPHUPOJABI.  DKCIIEPUMEHT B

¢dusnke

1.2

MogenmupoBanue (GU3NYECKUX SBICHUA U
MPOIECCOB. Hayunsie TUIIOTE3BI.
duznyeckue 3aKoHbl U TeopuH. ['paHULBI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Pons u  mecto
bu3ukn B (POpMUPOBAHUU COBPEMEHHOM
HAay4HOW KapTHUHBI MHUpA, B MPAKTUYECKOM

NESITENLHOCTH JTIOAEH

MEXAHHKA

##HPari#KIUHEMATHUKA

2.1.1

MexaHndeckoe JBHKCHUC.
OTHOCHUTENBLHOCTD MECXaHHYCCKOI'O

neuxeHus. Cucrema otcuéra. TpaekTopust

2.1

[Tepememnienue, CKOPOCTh (cpenusist
CKOpPOCTb, =~ MTHOBEHHas  CKOpPOCTb) H
YCKOPEHHE  MaTepUalbHOM  TOYKH, HX
MPOEKIMM HAa OCH CHCTEMBbl KOOPJMHAT.
CrnoxeHue TEepeMEIIeHUI U CIO0XKEHUe

CKOpOCTEN

PaBHomepHOE u PaBHOYCKOPEHHOE

npsMoJInHEeiHoe — aBwkeHue.  ['paduxu




3aBHCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHS, IYTM U  [EpPEMEIICHUs

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU

CBoOosiHOE najieHue. Y cKopeHue

CBOOOTHOTO MaACHUSA

KpuBosmueiinoe newkeHue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JTUHEHHAA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEEHOE YCKOPEHHE

TexHuueckue  yCTpOWCTBA:  CIUJIOMETD,
JIBUJKCHHE CHApAJIOB, LIEITHBIE U PEMEHHBIE

nepeaavn

[IpakTnueckue paboTHI. Nsmepenue
MTHOBEHHON  ckopoctH. Mccnenosanue
COOTHOILICHUS MEeXIy MyTSMH,
MPONICHHBIMU TEJIOM 32 MOCIIEIOBATEIbHbIE
paBHblE  MPOMEXYTKH  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JBI)KEHHUU C HayalbHOMN
CKOpOCTbIO, paBHOW Hymo. M3ydeHue
JIBUKEHUS IIapUKa B BS3KOH IKHUJIKOCTH.
W3ydyenue nBUKEHHS Tena, OpOILIEHHOrO

TOPHU30HTAJIBHO

2.2

##HParf## IMHAMUKA

2.2.1

[Ipunuun  otHOocutenbHOCTH  [anmies.
IlepBriit 3akoH Hprotona. MHepruanbHbie

CHCTEMEI OTCUETa

222

Macca Tena. Cuna. ITpuHIMO

CYNEPIO3ULNH CUT

223

Bropoi 3akon HeroToHa 114 MaTepuaibHOU
TOYKA B HHEPLUAIBHOW CHCTEME OTCYETA
(MUCO). Tperuit 3akoH HproToHa mns

MaTCpHAJIbHBIX TOUCK




224

3akoH BceMupHoro Tiarorenus. Cuna
TsbkecTd. IlepBasg KocmuuecKkass CKOpOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKEHHST W CHJIa TPEHUS  MOKOSL.
Koadduument TPEHUS. Cuna
COTIPOTHUBJICHUSI TIPU JIBKCHUU Tela B

KHUAKOCTHU UJIN I'a3€

227

HOCTyrIaTeJ'II)HOG n BpamaTCJIbHOC

JBIKEHME a0COJIFOTHO TBEPJIOTO Tea

2.2.8

MomenT CHJIBI OTHOCHTEJILHO ocH
BpAILICHHUS. IIneuo CHJIBI. VYcnoBus

paBHOBecus TBEpAoro teaa B UCO

229

TexHuyeckue yCTpONCTBA: MMOJUIUITHUKH,

JABVMKCHUE NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboTHI. Nzyuenune
IBUKEHUST ~ Opycka 1O HAKJIOHHOM
IUIOCKOCTH TOJl JACWCTBUEM HECKOJIbKHX
cuin. HccrnenoBanue 3aBUCHUMOCTH — CHII
YIPYrocTH, BO3HUKAIOIINUX B
nepopMupyeMoil MpYyXHHE U PE3UHOBOM
o0pasnie, OT BEJIMYMHBI UX JehopMaIuu.
Uccnenosanue YCIIOBUU paBHOBECHUS

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPpAalllCHUA

2.3

##HParf###3AKOHDBI COXPAHEHNM B MEXAHUKE

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

2.3.1 MarepuaibHbIX ToueK. Mmmynsc cunibl u
MU3MEHEHHE UMITYIIbCa Tea
30 3akoH coxpaHeHus wumnyiasca B HCO.
o PeaktuBHOE nBMKEHNE
233 Pabora cubl
234 MomHOCTb CHIIBI




235

Kunerndeckass 3Heprus  MarepUalbHOU

TOYKHU. TeopeMa 0 KHHETUYECKON JHEPrUun

2.3.6

[TorenunaneHas sHeprus. [loreHnmanpHas
SHEPIrHUs yIpyro nedopmMupoBaHHON
npyxunbl. lloTeHnmanbHass sSHeprus Teina

BOJIN3U MTOBEPXHOCTU 3EMITH

2.3.7

[loreHumanbHble W HENOTEHUHUAIbHBIC
cuibl. CBs3b pabOTHl HEMOTEHIIMATHHBIX
CHJI C U3BMEHEHHEM MEXAHUYECKOU ASHEPTUH
CUCTEMBI TeJl. 3akoH COXpaHEHUS

MEXaHU4ECKOM SHEPruun

2.3.8

VYupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHnueckue ycTpouCcTBa: IBUKEHHUE PAKET,

BOJIOMET, KOTep, NPYKUHHBIN TUCTOJIET

2.3.10

[IpakTnueckue pabotel. M3ydeHue cBszu
CKOPOCTEH Teln MpU HEYNpPyroM yraape.
HccnenoBanue cBA3M pabOThl CHUJIBI  C

W3MEHEHMEM MEXaHMISCKOM SHEPruu TCia

3 MOJIEKVYIJIAAPHASA ®U3MKA U TEPMOJIMHAMUKA
##Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM
OCHOBHBIE  TIOJOXEHUS  MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpHUH. bpoyHoBckoe
3.1.1 JIBIDKCHHE. Hudbdyzus. Xapakrep
JBWKEHHUST W B3aUMOJCHCTBUS  YacCTHUL
BEILIECTBA
Mopenu cTpoeHusi Tra3oB, JXKHUIKOCTEH U
31 3.1.2 TBEPIABIX TEI W OOBSICHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3THX MOJIENEH
Macca wmonekyn. KonudecTBo BemiecTBa.
313 [Tocrosinnas ABoraapo
314 TermmoBoe paBHOBecue. Temmeparypa u e€
n3mepenue. [llkana remneparyp Llenbcus
3.1.5 Mopens wupeanbHoro raza. (OCHOBHOE




YpPaBHEHUE  MOJIEKYJIIPHO-KUHETUUECKON

TCOpUHN NACAILHOTO Ira3a

AOcomroTHasi  Temreparypa Kak — Mepa
CpelHEW KMHETUYECKOM 3HEPrUu TEILUIOBOTO
JBW>KEHUs yacTull ra3a. [llkama temneparyp

KenbpBuna

VpaBnenue Knaneiipona — Menzaeneesa.

3akoH /lanmpTOHA

l'azoBeie  3akonbl.  M3ompomeccsl B
U/ICaIbHOM rase c MOCTOSIHHBIM
KOJIMYECTBOM BELIECTBA! n30TepMa,

u30Xxopa, nzodapa

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapomeTp

3.1.10

[IpakTnueckue pabotel. M3mepenune macchel
BO3/yXa B KJIACCHOM KOMHaATe.
Hccnenosanue 3aBUCHUMOCTH MEXIy
napaMeTpamMu  COCTOSIHUSL  Pa3peKEHHOIO

rasa

3.2

OCHOBbI TEPMOIMHAMMKNU

3.2.1

Tepmoaunamuueckasi cucrema. BuyrpenHss
SHEpPrusi TEPMOJMHAMMYECKON CHCTEMbI H

CIIOCOOBI €€ U3MEHEHHU S
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Kommuectso TCIIJIIOTHI n pa60Ta.
BHYTpeHHHH QHCPIuAa OJHOATOMHOI'O

nacajJlbHOIO Ira3a
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Buapl Tenmonepenauu: TEMIONPOBOIHOCTb,
KOHBEKIUs, u3aydyeHue. TemnoéMKocTh
Tela. YJelbHas TEMIOEMKOCTh BeEIeCTBa.
Pacuér KOJINYECTBA TETJIOTHI npu

TCILIoIepeaadc
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[IepBrIit 3aKOH TEPMOAUHAMUKHU.

HpI/IMCHCHI/Ie IepBOTO 3aKOHa




TCPMOJUHAMHUKNU K nu3ompouneccam.

I'paduueckas uaTeprperanus paboTh raza

TermoBble MammHbl. [IpUHIUITBL AEHCTBUS

TETUTOBBIX MaIlH. [IpeobpazoBanus
SHEpPruu B TEIUIOBBIX MalIuHax.
3.25
Kosdduument moneznoro aeicTBus (nanee
— KIT[I) remnoBoit mamunel. Hukn Kapno u
ero KII/Q
Bropoit 3aKOH TEPMOJMHAMUKH.
326 HeobOpatumocts mporieccoB B HpUpOIE.
o TeruioBble  ABUTaTend.  DKOJIOTHYECKHE
poOJIEMBI TETIIIOIHEPTeTUKU
TexHuueckue  yCTpOWCTBa:  JBUTaTelb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOIUJIbHUK, KOHIULIUOHED
308 [IpakTnueckue paboTHI. N3zmepenne

YACIBHOW TEIUIOEMKOCTH

3.3

##Parf### Al PEIATHBIE COCTOSHMA BEIECBA. ®A30BBIE

I[TEPEXO/bI

3.3.1

[TapooOpa3oBanue u KOHJIEHCAIIH.
Ucnapenne u xuneHuwe. YenbHas TEoTa
napooOpazoBaHusl. 3aBUCHUMOCTH

TEMIICPATYPhI KUIICHUA OT JaBJICHUSA

3.3.2

AOCOIIOTHAS M OTHOCHTEIbHAS BIAXKHOCTH

Bo3ayxa. HachlmenHnslil map

3.33

Teépnoe Temo. Kpucramnuueckue u
amopdubie Tema. AHH3OTPOIHUS CBOWCTB
KpHUCTAJUIOB. Kunkue KpUCTAJUIBL.

COBpCMeHHLIC MaTepuaibl
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IInaBaenue u KpucTtajuii3alus. YnenpHas

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

3.35

YPaBHeHI/Ie TEIIOBOr0 OallaHca

3.3.6

TexHudyeckue ycTpoiicTBa: TUTPOMETp U




ICUXPOMCTP, KaJIOpUMCTp, TCXHOJIOTHH
noJrydeHud COBPCMCHHBIX MAaTCpHUAJIOB, B
TOM HUCJIC HaHOMAaTCpUajoB, n

HaHOTCXHOJIOTHH

3.3.7

[IpakTrueckue paboTHI. Nsmepenue

BJIAJKHOCTH BO3JyXa

OJIEKTPOAMMTHAMUKA

4.1

###Par#H#OJIEKTPOCTATUKA

4.1.1

OnekTpuzanysi Tel. OJIEKTPUYECKUH 3apsl.

I[Ba BUA DJICKTPUYICCKHUX 3aps10B

4.1.2

[IpoBogHUKH, JUDIIEKTPUKU u

MOJTYTPOBOTHUKA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.1.4

BzaumonerictBue 3apsinoB. 3akoH Kymnona

Onekrpruueckoe  mnone. Hanpspk€HHOCTH
UIEKTPUUECKOTO OJIS. [TpuHnmn
cynepno3uiuu. JluHMM  HaNpsHKEHHOCTH

OJICKTPHUYCCKOT'O II0JIA

PaGoTa cmi 3JEKTPOCTATHYECKOTO ITOJIS.

IMorennuain. Pa3HOoCTh IOTEHITNAIOB

HpOBO,Z[HI/IKI/I U OUBJICKTPUKHU B IMTOCTOAHHOM
OJICKTPUYECKOM  IIOJIE. Z[I/Ia.]'ICKTpI/ILIeCKaﬂ

IIPOHUIIACMOCTD

4.1.8

DIIEKTPOEMKOCTb. Konpencarop.
DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9Hepr1/1>1 3apPsSPKCHHOI'O KOHJACHCATOpa

TexHudeckue yCTpOWCTBa: 3NIEKTPOCKOTI,
ANIEKTPOMETP, DIEKTPOCTATUYECKAs 3aIHTa,
3a3eMJICHUE ANEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTrueckue paboTHI. N3mepenne

3J'ICKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHPart##TIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B




PA3JIMYHBIX CPEJAX

VYcnoBus  CylIECTBOBAHHMS  MOCTOSIHHOTO
4.2.1 ANEKTPUUYECKOTO TOKa. FCTOUHMKM TOKa.

Cuia Toka. [TocToSIHHBII TOK

4.2.2 Hanpsokenue. 3akon OMma ais yyacTka Lenu

423 DNEKTPUUECKOE COINPOTUBJICHHUE. Y AEIBHOE
CONPOTHBIIEHUE BEIIECTBa

404 HOCJ’IGI{OB&TGJ’IBHOG, mapaJljiCJIbHOC,
CMCHIAHHOC COCAMHCHUC MTPOBOAHHUKOB

425 Pabora nanmexkTpuueckoro Toka.  3aKoH
o Hxoynsa — Jlenna

4.2.6 MOIIHOCTH 3JIEKTPUYECKOTO TOKA

anexTpoaBmwkymas cuna (nanee — D/C) u
497 BHYTPCHHECC COIIPOTHUBJICHUEC HCTOYHHUKA
ToKa. 3akoH OMa /17151 TIOJTHOM (3aMKHYTO)

3JIeKTpUUecKOH 1enu. KopoTkoe 3aMbIkaHue

ONeKTpOHHas  MPOBOJUMOCTh  TBEPABIX
498 METAJIJIOB. 3aBUCHUMOCTb  COMPOTHUBIICHUS
METaJIJIOB oT TEMIIEpaTypHl.

CBepXxnpoBOJIUMOCTb

DJIeKTpUYeCKuil TOK B Bakyyme. CBOICTBa
4.2.9
ANEKTPOHHBIX ITYYKOB

[TomynpoBOAHUKH. CoOcTBeHHas u
pUMecHas POBOAUMOCTD
4.2.10 .
MOJIYIPOBOIHHUKOB. CaoiicTBa p-n

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

ONEeKTpUYECKUd TOK B JJIEKTPOJIMTAX.
4.2.11 DNEKTPOIUTHIECKAS JUccoLanus.

DneKTpoan3

DNEeKTPUYECKUM TOK B rasax.
CaMOCTOATENBHBII U HECAaMOCTOSITENIbHBIN
4.2.12
paspsiz. Paznuunbie THUIIBI

CaMOCTOATECIBHOI'O paspdanaa. MonHus.




ITna3sma

4.2.13

TexHuueckue  yCTpOMCTBA:  amMIEpPMETP,
BOJIBTMETP, pEOCTaT, HUCTOYHUKU TOKa,
3JIEKTPOHArpeBaTeIbHbIE puOOpHI,
3JIEKTPOOCBETUTENbHbIE puOOpHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIH
IMOJl, TEPMHUCTOPBI H  (HOTOPE3UCTOPHI,

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

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.

N3mepenne OJIC uctouHuka TOKa M €ro
BHYTpPEHHEro conpoTusieHus. Habmonenue

ANIEKTPOIH3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble 1€MEHTHI COIeP:KAHUS

4

OJIEKTPOJJMHAMUKA

#HHPari#MAT HUTHOE ITOJIE. OJIEKTPOMATI'HUTHAS

WHJTYKLIAS

4.3.1

ITocTrosHHBIC MAarHuThI.

BSaHMOﬂeﬁCTBHe IIOCTOAHHBIX MarHuTOB

4.3

4.3.2

MaruauTtHoe mosie. BekTop MarHuTHOM
uHAyKuu. IlpuHnun  cynepnosuuuu.
Jlunun marauTHOM MHAaykuuu. Kaptuna
JUHUA MarHUTHOM MHAYKUHHU — TOJIA

IIOCTOAHHBIX MAarHuTOB
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MarsutHoe IoJie IMpOBOAHHKA C TOKOM.
KapTI/IHa JIMHUN TI0JIA JJIMHHOTO
npsaMoro mnpoBOJHHKA W 3aMKHYTOTO
KOJIbLICBOI'O IPOBOAHHKA, KaTyIIKHU C

tokoM. OnbIT Opcreaa. Bzaumoeiicteue




IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOAYNb U

HaIpaBJieHUE

4.3.5

Cuna JlopeHua, e€ Moayinb W
HarpaBjeHue. JIBukeHue 3apspKeHHOU
YacTULIBI B  OJHOPOJHOM MAarHUTHOM

noJie. Pabota cuiel Jlopenna

4.3.6

SIBIIeHNE ANEKTPOMATHUTHOW HHAYKIIUN

4.3.7

IToTok BekTOpa MarHUTHOM WHIYKIIMU

4.3.8

OJ1C WHYKITUH. 3akoH

3JIEKTPOMArHUTHOW MHIyKkumn Papanest

4.3.9

Buxpesoe snextpuueckoe mnone. J/1C
WHIAYKIUU B MPOBOJHUKE, ABWKYLIEMCS
MOCTYNaTeIbHO B OJTHOPOJTHOM

MAar"gauTHOM IIOJI€

4.3.10

ITpaBuio Jlenna

4.3.11

NHIYyKTUBHOCT. SIBnenune

camonHaykiuu. IJ1C caMoMHIyKIUH

4.3.12

9Hepm;{ MardiuTHOr0O IoJiA KaTYIIKH C

TOKOM

4.3.13

:‘)J'IeKTpOMaI‘HI/ITHOG I10JIC

4.3.14

TexHuyeckue YCTpONCTBA: MOCTOSIHHBIC
MarHuThl, ANIEKTPOMArHUTBI,
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTApHBIX YaCTHIl, WHAYKIIMOHHAS

I1C4Yb

4.3.15

[Ipaktnueckue  pabotel.  M3ydyenwue
MAarHUTHOTO IIOJISl KAaTyIIKU C TOKOM.
HccnenoBanne AeMCTBHUSA IOCTOSHHOTO
MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue SIBJICHUSI

QJICKTpoMar HUTHOH HWHAYKIIUU

KOJIEBAHUMA 1 BOJIHBI




5.1

H#HPartHMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

Konebarenbnas cucrema. CBoOogHbIE
koseOanus. ['apMoHMYecKue KoJeOaHus.
[Tepuon, wactora, amrummryna u (asa

KoJe0aHuit

[IpyxuHHBIN MasTHHK.

Maremarnaecknii MassTHUK

VYpaBHEHHE TaPMOHUYECKHX KOJICOAHUM.
Kunemaruueckoe U JUHAMHYECKOE

OIMCaHNE KOJIEOATENHHOTO ABUKECHUSA

[IpeBpamenue SHEPTUH pu
rapMOHHYECKHX  KojeOanusx. CBs3b
aMIUTATYIBI KoJIeOaHui HCXOIHOU
BEJIMYUHBI C aMIUTUTyJaMU KoJieOaHui

€€ CKOPOCTH M YCKOPEHUS

Koneb6arenbupiii  koHTYp. CBOOOIHBIC
JJIEKTPOMAarHUTHBIC KoJieOaHus B
UJICAILHOM  KOJICOATCIIBHOM — KOHTYpE.
AHAJOTUST MEXIYy MEXaHHYCCKUMH |
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

3aKoH COXpaHCHUA OHEPIrun B

nacaJbHOM KoJIeOaTEIbHOM KOHTYpPC

BrinyxaeHHbie MEXaHUYECKUE
KoJjicbanus. Pesonanc. Pes3onaHcHas
KpUBasl. Brinyx1eHHbBIE

QJICKTPOMArHUuTHBIC KOJe0aHMus.

[lepemennbiii  TOk. CHHYyCOMIAJIBHBIN

HepeMeHHLIﬁ TOK.

Mo1HOCTB IIEPEMEHHOTO TOKa.
AmmTyaHoe u JNEUCTBYIOIICE

3HAYCHHUC CHUJIBI TOKA U HAIIPSKCHUA




5.1.10

Tpaucdopmarop. IIpoussoxactso,
nepegayda U notpediaeHue
IEKTPUYECKOU DHEPIUH.
DKOJIOTUYECKHE puCKu npu
IIPOU3BOJICTBE 3JIEKTPUUYECKON SHEPTUu.
Kynbrypa UCII0JIb30BAHUS

ANIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HU

5.1.11

Texnuyeckue ycrpoiicTBa: cericMmorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUHA

QJICKTponepeaavd

5.1.12

[Ipaktuueckue pabotel. MccrnemoBanue
3aBUCHMOCTH repuo/ia MaJIbIX
KoJieOaHWil Tpy3a Ha HUTH OT JJIMHBI
HATH W Macchl rpy3a. HMccnenoBaHue
nepeMeHHoro TOKa B J1(S30070 n3
MOCJIEOBATEIHLHO COEIMHEHHBIX

KOHJICHCATOPA, KaTYIIKUA U PE3UCTOPa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUSA
pactipoctpanenusi. Ilepuwoa. CkopocThb
pacnpocTpaHeHuss ¢ JJIMHA  BOJIHBL.

HonepeqHHe " PO AO0JIbHBIC BOJIHBI

522

HHHPar#H# HNuTtepdepenius u

,I[I/I(i)paKI_II/IH MEXaHHUYCCKHUX BOJIH

5.2.3

3Byk. Ckopocts 3Byka. I'pomkocTb

3ByKa. BricoTa ToHa. TemOp 3Byka

5.2.4

ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBHS
U3IIy4eHUs] DJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuenranus Bextopos E, B u

UB BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM¢€

5.2.5

CBoiicTBa OJICKTPOMAIrHUTHBIX  BOJIH!:
OTpPAKCHUC, IMpeJIOMJICHHUC,

MOJIIpU3alIus, TUQpaKIms,




UHTEpEepeHIIHS. Ckopoctb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[llkama  27IEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue IIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMOBI pagUOCBA3H U TEIEBHUICHUS.
Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

Texnuueckue YCTPOMCTBA:
MY3bIKaJIbHBIC HUHCTPYMCHTEI,
YIBTPA3BYKOBasA JUArHOCTUKA B TEXHUKE
U MEIUMLUHE, pajgap, pPaavuoNpUEMHUK,
TeneBu3op, aHTeHHa, tenedon, CBU-

I1€4Yb

5.3

#H#HPar#H#OIITUKA

5.3.1

[IpamonuHeiiHoe pacnpocTpaHEeHHUE

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

532

OtpaxkeHne cBeTa. 3aKOHBI OTPaKEHUS
ceera. [loctpoeHne  wm300pakeHWd B

ITOCKOM 3€pKaJic

5.33

[Ipenominenue cBera. 3aKOHbI TPEIOMIICHHS
CBeTa. AOCOJIIOTHBIN MoKa3arelib

IMPECIOMIICHUSA
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[Tomnoe BHYTPCHHCC OTPAKCHUC.
Hpe,[[eJ'IBHHﬁ yroua IIOJIHOTO

BHYTPCHHCTO OTPaKCHU

5.35

Hucnepcust cera. CloXHBIA COCTaB

Oenoro ceeTa. Llger

5.3.6

Cobuparonue U pacceuBaroIie JUH3BI.
Tonkas nuH3a. @OKYCHOE PacCTOSHUE U
ONTHYECKas CHJa TOHKOW  JIMH3BI.
[TocTpoenue n300pakeHHi B

co6npa10nmx U pacCCUBAIOIIUX JIMH3aX.




®opmysia TOHKOW JIMH3BL. YBEJIUYCHHUE,

JIaBaeMoe€ JIMH30U

5.3.7

[Ipeneinst [IPUMEHUMOCTH

reOMETPUYECKON ONITUKHU

5.3.8

Wutepdpepennus  ceera. KorepeHTHBIE
UCTOYHUKHA.  YCJIOBUS  HaOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumss cBera. udpakuuoHHas
pemméTka. VYcnosue HaOIIOCHUS
IJIABHBIX MAaKCUMYMOB TIpH TaJICHUU

MOHOXPOMATHYCCKOT'O CBECTa Ha

TUGPAKIMOHHYIO PEIIETKY

5.3.10

[Tonspuszanus cera

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIYIa,
doToanmnapar, MPOEKIMOHHBIN amnmapar,
MUKpPOCKOII, ~ TEJECKOM, BOJIOKOHHAs
ONTHKa,  JU(pPAKIHOHHAsA  peméTKa,

MOJIIPON A

5.3.12

[Ipaktuueckue paboTel. M3mepeHue
moxKasareirst MIPEIIOMIICHUSI.
HccnenoBanue CBOMCTB M300pakeHUU B

nuH3ax. HaOmronenne nucrepcuu cBeta

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

rpaHI/II_IBI IMPUMCHUMOCTHU KJIaCCUYeCKOM
MCXaHHUKH. HOCTy.]'IaTH TCOPHUU
OTHOCHUTCJIBHOCTH: HHBApUAHTHOCTb
MOAYJIL CKOPOCTH CBE€Ta B BaAKYYMC,

MMPUHIUIT OTHOCUTCIIBHOCTH OnHIITEeTHA

6.2

OTHOCHTEILHOCTD OJHOBPCMECHHOCTHU.
3aMeI[J'ICHI/IC BPpEMCHHU U COKpalICHUC

JUINHBI




6.3

OHepruss W UMIYAbC  CBOOOJIHOM

qaCTULIbI

6.4

CBsI3p Macchl C SHEPrUEeH M MMITYJIbCOM
CBOOOJHON YacTUIBl. ODHEPrusl IMOKOS

CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

Hi#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

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

DHeprus U UMIyibCc POTOHA

7.1.2

OTkphITHE u HCCIeq0BaHNe
dorordpdekra. OnbiTel A.I'. Cronerosa.

3akoHbl poTorddexra

YpaBHeHue OWHImTEHA JUISt
dotoapdexra. «KpacHas  rpaHuIa»

doTordpdekra

7.1.4

HaBnenue cBera. OnbiTel I1.H. JIeOenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

Texnuueckue YCTpOICTBA:
dboTosneMeHT, (HOTOMATUNK, COJTHEUHAS

Oatapesi, CBETOIUO

7.2

CT

POEHUE ATOMA

7.2.1

Monpens atoma TomcoHa. OnBITEI
Pezepdopna o uccienoBanuio
cTpoeHus atoma. [ImanerapHas Moienb

aToMa

7.2.2

[locrynater  bopa.  Hznyuenne u
noryiomeHue (GoTOHOB MpHU mepexoje
aToMa C OJHOIO0 YpOBHS DHEPIrUU Ha
apyroi. Bunpel  cnektpoB.  Crektp

ypOBHCI\/'I OHEPTHUU aTOMa BOOOpOJa

7.2.3

BomHoBEIE cBoiicTBa yacTuIl. BOJHEI e

bpoins. KopnyckynsapHo-BoIHOBOM




nyanu3M. Jludpakius SIeKTpOHOB Ha

KpHCTaJlIax

7.2.4

CnontanHoe u BBIHYKJICHHOE
W3JIy4YeHHUE. YCTPOWCTBO W IPUHLIMI

paboTsl 1azepa

7.2.5

Texnuueckue YCTPOMCTBA:
CHEKTPAJIbHBIM aHanu3 (CIEKTPOCKOII),

Ja3ep, KBaHTOBBIA KOMITBIOTED

7.2.6

[IpakTnueckue pabdotel. Habmonenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapsl HAOMIOACHUS W PETUCTPAIUU

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PaTMOAKTUBHOCTH. OTMbBITHI
Pezepdopaa mo ompeneneHuio cocraBa
paaroakTUBHOrO wu3iydeHus. CBoMcTBa
anbda-, Oera-, ramma-u3TyqdCHHUsL.
BnusiHue paauoakTUBHOCTH Ha KHMBBIE

OpraHU3MBI

7.3.3

OTKpbITHE  NPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa [eizenOepra —
NBanenko. 3apsia sapa. MaccoBoe 4ncio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DIEKTPOHHBIN u
NO3UTPOHHBIA  Oera-pacnan. ['amma-
U3JIlydeHHE. 3aKOH  PaJHUOaKTUBHOTO

paciaaga

7.3.5

9Hepr1/1${ CBA3M HYKJIOHOB B dA1p€.

Snepubie cunbl. Jlegext Maccsl sapa

7.3.6

H,I[epHBIC pCaKknuu. HGHGHI/IC n CHUHTC3

aaep

7.3.7

Snepubii  peaktop.  TepmosnepHbIit

CHHTC3. HpO OleMbl U MEPCIICKTUBBI




SIIEPHONM  3HEPIEeTUKHU. OKOJIOTMUYECKUE

aCIIEKTHI SICPHOU SHEPTETUKHU

7.3.8

OnemeHTapHble yacTULbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTaJIbHbIE

B3aUMOIEUCTBUSA

7.3.9

TexHudeckue ycTpoMCTBA: JO3UMETD,
KaMmepa BuibCoHa, sAEpHBIM peakTop,

aToMHas 6omOa

7.3.10

[Ipaktuueckue pabotel. MccrnemoBanue
TPEKOB YACTHUII (o TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3UKHU

8.1

Bun 3Bé3mnoro neba. Co3Be3aus, spKue
3BE3 B, IJIAHETHI, 1504 BUJINMOE

JIBMKEHHE

8.2

ConHeunasa cucrema. llmaHeTsl 3eMHOU
rpynnel.  [ImaHeTeI-TUTaHTBI ©W = WX
CITYTHHUKH, KapJIUKOBBIC IUIAHETHI.

Mausle Terra COTHEYHOU CUCTEMEI

8.3

Connne, d¢otochepa u armocdepa.

CoHeyHast aKTUBHOCTh

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPHCTUKU:
Mmacca, CBETUMOCTb, PaJyc, TEMIIepaTypa,
Hx B3aMOCBS3b. Juarpamma
«CTIEKTPAJbHBIA KJIACC — CBETUMOCTHY.
3Bé31pl IUIABHOH ITOCIIENOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTEY IS

3BE3]1 TJIABHOM MTOCIEA0BATEIbHOCTH

8.6

##H#Part#H##BHyTpeHHee CTpoeHUE 3BE3L.
CoBpemeHHbBIE NIPE/ICTABIICHUS 0
NPOMCXOXKICHNU M 3Bosronuu CoiHLa U

3BE31. DTanbl )KU3HUA 3BE3T




8.7

Mneunsiii IIyre — Hama [anaktuka.
CnupanbHasg ~ ctpykrypa [anaktuku,
pacnpeneneHue 3BE3A, Tra3a M IbUIM.
[lonoxenne u pBwxenne ConHua B
lamaktuke. Ilnockas u cdepuyeckas

HOoACUCTEMBI [ aJlakTUKK

8.8

Tunel ranaktuk. PaauorajakTuku WU
KBazapbl. UYUE€pHble HOBIPEI B fAIpax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenune BceneHnoi.
3akon XaO0na. Pasberanue ranaxTuk.
Bo3pact u pamguyc Bcenennout, Teopus
bompmioro B3peBa. Mognens «ropsiuen

Bcenennoin». PenukroBoe uznmyuenue

8.10

MacmitabHast cTpyktypa BceneHHOH.
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
penakmueit [laphentreBoit H.A. AkiinonepHoe o6mecTBo «M3aaTeancTBO
«IIpocsewmenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkiinonepHoe o6miectBo «M3natenbcTBo

«HpOCBGIIIGHI/IG»

METOJINUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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