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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeNnbHON MporpaMmsbl, npeacraBieHHbIx B ®I'OC
COOQO, a Ttakxe c yuérom (penepanbHOi pabodeil mporpamMmbl BOCHHUTAHHS U
KOHLEMUMU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon ~— Penepauuy,  peaIM3yIOIIUX  OCHOBHBIC
o0Opa3oBaTeabHbIE POTPAMMBI.

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-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3KMKE  COOTBETCTBYET
tpeboBanusam PI'OC COO Kk miIaHUpyEeMbIM JHMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanuzanuu  MEXIPEIMETHBIX CBs3eil (PU3MKM C EeCTECTBEHHO-HAYyYHBIMU
yu4eOHBIMM TpeaMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
($U3MKKU Ha ypOBHE CpeAHEro oOLIero oopa3zoBaHUsl, IAHUPYEMbIE PE3yIbTaThl
OCBOEHHMSI Kypca (PU3MKH: JINYHOCTHBIE, METallpeJIMETHBIEC, NMpEeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUpYEMBIE pE3yJIbTaTbl OCBOECHHMsS Kypca (GU3MKM Ha 0a30BOM

YPOBHE, B TOM YHUCJIE IIPEIMETHBIE PE3YJIbTAThI IO rojlaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0y4eHuUs.

dusnka Kak Hayka O Haumbojiee OOIIMX 3aKOHAaX HPUPOJbI, BBHICTYIAs B
KayecTBe Y4YeOHOro IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIM BKJIAJ B
cucteMy 3HaHuUM 00 okpyxkarmiemM wmupe. IlkonpHBIN Kypc O¢GU3UMKH —
CUCTEMOOOpa3yIoIUil  JUIsl  €CTeCTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IIOCKOJIBKY (DM3MYECKHE 3aKOHBI JIeXKAaT B OCHOBE IIPOLIECCOB M SIBJICHH,
M3ydaeMbIX XUMHEH, Owmoisorueit, usnueckoil reorpadueii U acTpPOHOMHUCH.
Hcnonp30BaHue M akTUBHOE NpPUMEHEHHE (PU3MYECKUX 3HAHUM omperaenser
XapakTep U pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe HIHEPreTHKH,
TPAaHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHUs HOBBIX MAaTE€PUAJIOB C 3a/JaHHBIMU
cBoiicTBaMM ® JApyrux. W3yuenume (uU3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0yd4arolmmxcs, B
dopmMupoBaHHe yMEHHUH TPUMEHITh HAY4YHBIH METOJ TMO3HAHUS MpHU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIEOBaHUM.



B ocHoBy kypca (usuku s YpOBHS CPEIHEro oO0IIero oOpa3oBaHUs
MOJIOKEH Psi HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak IMPUHLHUIBI €ro
MOCTPOEHUSI.

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

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MmaTepuan Kypca (U3HKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBsercs
(dbopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuszayuu. EE peanuzaius mpeanoiaraeT UCMOIb30BaHUE
IYMaHUTApHOTO MOTEHIHaNa (PU3MUECKON HAYKU, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BuTHEM O0OIIEeCTBa, a TakKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoess npuknaownoii uanpasnrennocmu. Kypc ¢Gu3uku mpeamnoiaraet
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHHYECKHX M  TEXHOJOTHYECKUX
NPUJIOXKEHU N U3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHUS DSJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYKIEHUs
npoOyieM  palMoHaJbHOTO  TMPHUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOM
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3zoBaHus SABIAOTCS Ppuznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpe TOCTpOeHUS (PU3nYecKoil Teopur, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHIOUIIOB B COBPEMEHHBIX NPEACTABICHUAX O MPUPOJE, TIpaHUIAX
MPUMEHUMOCTH TEOpPUM, [JiI ONUCAHHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-ACITENbHOCTHBIM TOAX0A B Kypce (U3MKH peanusyeTcs
IPEXJE BCEro 3a CYET OpraHu3alMu SKCIEPUMEHTAIBHON AESTENIBHOCTU
oOyuarouuxcs. Jns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBbl (PPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JAOOPAaTOPHBIX
paboT, KOTOphle B MporpaMMe Mo (u3uke OOBEAWHEHBI B OOLIWH CIHCOK
YYEHMUYECKHX MPAaKTHYECKUX paldoT. BelieneHne B yKa3aHHOM IE€pEYHE
7a00paTOPHBIX padOT, MPOBOJAUMBIX JJISI KOHTPOJISL U OLIEHKH, OCYLIECTBISIETCS
y4acCTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAid U3  OCOOCHHOCTEH
IJIAHUPOBAHUSI U OCHalleHuss kabuuera ¢usuku. IIpu s3ToM oOecneunBaercs
OBJIaJIcHUE OOYyYaIOIIUMHCS YMEHUSMH HPOBOAUTh KOCBEHHBIE HW3MEPEHUS,



MCCIICIOBAHMS 3aBUCUMOCTEN (DM3MUECKUX BETUYHMH U MMOCTAHOBKY OIBITOB 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  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK W3 OJHOTO paszieia Kypca, TaKk U UHTETPHUPYS
3HaHWS W3 Ppa3HBIX pasfenoB. J[Is KadecTBEHHBIX 3a/Jad TMPUOPUTETOM
SBIISIIOTCS 33/1aHUs Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUU U
IPOIIECCOB B OKPYXKAIOMICH >KU3HH, TpeOyromue BrIOOpa (HU3MUecKoil Momenn
JUIS CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpedboBanusimu PIOC COO k wmarepuansbHO-
TEXHUYECKOMY OOECTIeUeHHUI0 ydeOHOro mporecca 0a3oBBI ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpeJHEro oO0IIero oOpa3oBaHUs JOKCH H3ydaThCs B
YCTIOBHSIX TIPEAMETHOTO KaOMHEeTa (U3UKH WM B YCIOBUSX HUHTETPUPOBAHHOTO
KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (u3uku
JOJIKHO OBITh HEOOXOaUMOE JlabopaTopHOE O0OpYIOBaHUE MJIS BBINOJHEHUS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YYEHHYECKHX MPAKTHYECKHX paboT H
J€MOHCTPAaLlMOHHOE 000pYyI0BAaHUE.

JIeMOHCTpalluOHHOE 000pYyJOBaHHE (POPMUPYETCSI B COOTBETCTBUM C
OPUHIUMIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€CreYrBaeT IOCTaHOBKY
HNEepEeUYUCIEHHBIX B Iporpamme Mo (U3MKe KIIOYEBbIX JIEMOHCTpAlUi IS
UCCIICJIOBAHUS M3Y4YaeMbIX SBJICHUM M IPOLECCOB, OSMIMUPUUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOOpyIOBaHHE JJISI YYEHHYECKHX TMPAKTHUYECKUX padoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydaromuxcs. TeMmaTuyeckue KOMILIEKThI
71a00paTOpHOTro O0OpPYNOBAaHUS JOJKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX IPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
U3MEPHUTEIBHBIX CUCTEM B BUJIE IIUPPOBBIX 1a00paTOpuil.

OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

e (dopMHpOBaHHE HMHTEpeca M CTPEMJICHHUS OOYyYaroIMXCsi K HaAyYHOMY
U3yYEHHUIO MPHUPOJbI, PA3BUTHE WX HMHTEJUIEKTYAJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33pEHHUS KaK pe3yibTaTa H3ydeHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DPM3UKH;



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

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

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

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mmux  (U3MYECKHUX
3aKOHOMEPHOCTSAX,  3aKOHAaX, TEOpHUsAX, BKIKOYas  MEXaHUKY,
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 TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB pEIICHHUS Pa3IMYHBIX 3ajlad C SBHO 3aJlaHHOU
dbu3uYecKor MoJeNblo, 3a7a4, MOAPa3yMEBAIOIINX CAMOCTOSITEIBLHOE
co3ziaHue (PU3NIECKON MOJICIH, aJICKBATHOU YCIIOBUSM 3a]1a4H;
NMOHUMaHUE (PU3NUYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUSA TEXHUYCCKHUX
YCTPOWCTB UM TEXHOJOTMYECKUX IPOLECCOB, HX BIUSHHUI Ha
OKPYKAIOUIYIO CPEAY;

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

CO3aHHUE YCIIOBUH JUTA pa3BUTHS YMEHUI 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 4aca B HEJENIO).

[Ipennaraemseiii B mporpamme mo (uU3MKe MepedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JElaeT BBIOOD
MpOBeIeHNUs JTa0OPaTOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbl HAYYHOI'0 O3HAHUSA

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

MopenupoBanue ¢pu3HUeCcKuX sIBICHUH U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

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

Jlemoncmpayuu

AnanoroBeie ¥ IMGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpOCTh (CpelHsAs] CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MAaTE€pUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJHMHAT.
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.

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

TexHnuecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIC NEPEAAYH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTPALUS KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



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

HaGnronenne nBrkeHus: Teia, OpPOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpanenue ckopocT pu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3yyenne HEpaBHOMEPHOTO  JBMXKEHHSI C  LEJIbI0  ONPEICICHUS
MTHOBEHHOM CKOPOCTH.

UccnenoBanre COOTHOLICHUS MEXKY NYTIMHU, NPOHJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune nBUKEHMS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cwuna. Ilpunuun cynepno3uiud cuil. BTopoll 3akoH
HproTona i wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona s
MaTepHuaibHbIX TOUECK.

3akoH BceMupHoro TtsaroteHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (IOKos, CKOJbXEHUs, KaueHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
TpeHus. Cuiia CONpOTUBIICHUS MPU IBUKEHUH TEJa B )KUAKOCTH UJIU Tas3e.

[TocTtynaTenpHOE M BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JieopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.



CpaBHeHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHUS.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3uHOBOM o0pasiie, oT ux aedopmaruu.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, MMEIOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coXpaneHusn 6 mexaHuke

Nmnynbe maTepuaabHON TOYKH (Tena), CUCTEMbl MaTE€pUATbHBIX TOUEK.
NMnynbC cUiibl U1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUS MMITYJIbCA.
PeaktrBHOE IBUXKEHUE.

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 W HENOTEHIUaIbHbie  cUibl.  CBsI3b  paboOTHI
HEMOTEHIUAJIBbHBIX CHUJI C U3MEHEHUEM MEXaHWYECKON PHEPrUH CHCTEMBI TEIL
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTpoucTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJTOMET, KOMIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHMUE.

[lepexon mOTEHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

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

Pazgea 3. MouiekyasipHas pu3uKa ¥ TEpMOAMHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIEC TOJOXEHUS MOJEKYJISIPHO-KUHETUYECKOH TEOpUU U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep



JIBUKECHUS WU B3aUMOJECHCTBUS YACTHL[ BelIeCTBAa. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mojeneil. Macca u pasmepsl Mosnekyl. KomuuectBo Bemiecta. IloctostHHas
ABoraapo.

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

Mogens wuaeanbHoro rasa. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKON TeOpUHU HJICIbHOrO ra3za. AOCOMIOTHAs TeMmreparypa Kak Mepa
CpeHEe KWHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHUs vactull raza. Illkama
temniepatryp KenbBuna. ['a3oBble 3akoHBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M3ompoiiecchl B HAEaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. [ 'paduueckoe TpeAcCTaBICHUE  HU3OIMPOIECCOB:
u30TepMa, U30Xo0pa, u3oodapa.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE IUCKPETHOE CTPOCHHE BellecTBa, ¢doTorpadun
MOJIEKYJI OPTaHUYECKUX COCIUHEHUN.

OmnpiTel 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mopaens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYILIIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

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

OnbIThl, WUIIOCTPUPYIOIIME YPaBHEHHE COCTOSIHUS WIEabHOIO Tasa,
U30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

Ornpenenenue Macchl BO31yxa B KJIACCHOW KOMHATe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

UccrnenoBanne  3aBUCHUMOCTM  MEXKIY  [apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoanHamuueckas cucTema. BryTpeHnnss JHEPrus
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOTO HJICAIbHOIO Ta3a.
Buzael Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3IyUYEHUE. Y IebHAs
TEIUIOEMKOCTh BellecTBa. KOIMuecTBO TEIIOTHI IPU TEILIONEpEIaye.



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

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh Mpo1ieccoB B MPUPOJIE.

TemnoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >Heprud B TEIUIOBBIX MamnuHax. KoadduiumeHt mone3Horo
nevictBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@uiMeHT moJIe3HOTrO
JeNUCTBUS. DKOJIOTMYECKUE MPOOJIEMBI TETNIOIHEPTETUKH.

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

Jlemoncmpayuu

N3meHneHne BHYTpEHHEH HEPTHM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKu U3 OYTBUIKU TIOJ JICMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOACMOHCTpAITHS).

N3MeHenne  BHYTpeHHEW  dHepruu  (TeMmepaTypbl) Telaa  MOpH
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenn mapoBod  TypOWHBI, JBUTaTedsl BHYTPEHHErO CrOpaHuUf,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoonvl

[TapoobpazoBanue u koHnencanus. Mcnapenne u kunenue. AOGCOMIOTHAS
Y OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayXa. HacelllleHHbIN map. YaenpHas TerioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammuyeckue u amopdHbie Tena. AHHM30TPOMHS
cBOMCTB KpuctaimioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u KpucTau3anus. Y aenbHas Terora miasieHus. Cyoaumanusi.

YpaBHeHHE TEMJIOBOIO OagaHca.

TexHuueckne ycCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYUYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

HaGntonenne HarpeBaHus U MJIaBJIeHUs] 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
3apsaoB. [IpoBOJHMKH, TUAJICKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXpPAaHEHUS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. ToudeyHbIl AleKTpUYECKUI
3apsa. Dnekrpuueckoe nojie. Hanps:k€HHOCTD dnekTpuueckoro moist. [Ipunuun
CyHEePIO3UIUU AIEKTPUUYECKUX MOJIEH. JIunun HanpsHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

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

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

TexHu4eckne ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHHUE: SJIEKTPOCKOTI,
ANEKTPOMETP, IJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTEDP.

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
IJTACTHH, PACCTOSIHUS MEXKAY HUMU U IUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

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

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

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.



DJEKTPUYECKOE CONPOTHUBJIEHUE. YEIBbHOE CONPOTHUBIICHUE BEILIECTBA.
[locnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

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

DIIEKTPOABWIKYIASI CUJIAa U BHYTPEHHEE COMPOTUBJICHUE MCTOYHMKA TOKA.
3akon Oma 1 mMONHOM (3aMKHYTOW) aiekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W NPUMECHass  MPOBOAUMOCTH
noJiyripoBoAHUKOB. CBoMcTBa p—n-niepexoa. [loaynpoBoHUKOBEIE TPUOOPHI.

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

DNIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSITENIbHBIN U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJILTMETP, pPEOCTaT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH
IUON, TEPMUCTOPHI U (POTOPE3UCTOPHI,  MOIYNPOBOJHUKOBBIA  JUOI,
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHMUS.

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

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMmoe wW3MepeHHe >IIEKTPOABMKYIIEH CHibl. KopoTkoe 3aMbIKaHue
raJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce 0CymecTBISIETCS C
YU4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ld C KypcaMu MaTe€MaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

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

Mamemamuka: pelleHHEe CHUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIuS,
napabona, runepbosia, HX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH HA OCU KOOPIUHAT,
CJI0KEHHE BEKTOPOB.

buonozus: Mexanumdeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHIBI TEIUIONEpPEaaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIIeCTBa, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX Tell,
KHUJIKOCTEN M ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIJIOB, JIEKTPOJUTHYECKAS
AUCCcOLUAlys, ralbBaHHKa.

I'eoepagpus: Bna)xHOCTh BO3lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: peoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
yu€T TpeHHUs B TEXHUKE, NOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTelb BHYTPEHHETO
CropaHus, mapoBas TypOMHa, OBITOBOW XOJOAWJIBHUK, KOHIULIMOHED,
TEXHOJIOTUM TIOJIy4€HUST COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIeE
HaHOMAaTEepUajaoB, U  HAHOTEXHOJOTHM,  DBJEKTpOCTaTHYeCKas  3allluTa,

3a3eMJICHHE AIEKTPONPUOOPOB, KCEPOKC, CTPYWUHBIN IPUHTED,
AJIEKTPOHATPEBATEIbHBIE  MPUOOPBI,  DJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
rajibBaHUKa.
11 KJIACC

Paznen 4. JiaekTpoguHaMHuKAa
Tema 3. Maznummnoe none. IneKmpomacHuUmMHaAs UHOYKUUA
IlocTtostHHBIE MarHuThl. B3amMoaelcTBHE  IIOCTOSHHBIX MAarHHUTOB.
MarauTtHoe mnoisie. BekTop MarHUTHOM MHAyKUMU. [IpuHOMII cyneprno3uuuu
MarHuTHBIX MoJiel. JIMHMM MarHuTHOM MHAYKIWUA. KapTuHa TUHUA MarHUTHON
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTtHoe T1OJ€ MPOBOJHHMKA € TOKOoM. KapTuHa IHMHUN HHAYKUWAH
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
YacTHIIbl B OTHOPOJIHOM MarHuTHoOM mnose. Pabota cuinbl Jlopenia.

SlBneHue 3neKTpOMarHUTHOM MWHAYKUMHU. [IOTOK BEKkTOpa MAarHUTHOMU
WHJYKIUU. OJEKTPOABIKYIAS CUJIAa HWHIYKIUUA. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu Dapanes.

BuxpeBoe snekTpuueckoe mojie. IDIEKTPOABMKYIIAS CUJa WHAYKIUU B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[TpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBIEeHME CAaMOMHIYKIMU. OJEKTPOABMKYIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE
MAarHMThl, 3JIEKTPOMArHUTHI, 3JIEKTPOJABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TIOJISL.

B3aumonericTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE IIEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTbh  3JEKTPOABMKYIIEH CHIIBI HMHAYKIUU OT CKOPOCTH
W3MEHEHUSI MarHUTHOT'O TTOTOKA.

SIBrieHnEe cCaMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOl KaTyIIKH C TOKOM.

HccnenoBanne AelCTBUS OCTOSIHHOTO MArHUTA HA PaMKy C TOKOM.

UccnenoBanue sSBIEHUS 3JEKTPOMArHUTHON MHIYKIUU.

Paznen 5. Koyie0anusa ¥ BOJHBI



Tema 1. Mexanuueckue u 31eKmpPOMAZHUMHbLE KOJ1EOAHUA

Konebarenbhas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I"apmonunyeckue konedanus. Ilepuon, yactora, ammuutyna u ¢asza KojseOaHUM.
IIpyxuHHBIN MasITHUK. Marematnueckuii MasITHUK. YpaBHeHue
rapMOHUYecKux kosebanuii. IlpeBpanieHue 53HEPruM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJeaIbHOM KO0JIe0aTeIbHOM KOHTYype. AHAJOTUS MEXAY MEXaHUYECKUMH U
ANEKTPOMarHuTHeIMU KoJsiebanusiMu. @opmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aryxaromux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zonHaHc. BbIHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
KosieO0aHusl.

Ilepemennblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MONIHOCTh
NEPEMEHHOIO0 TOKAa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAYEHUE CUJIBI TOKa U
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, nabopamophvie pabomoi

HccnenoBanne 3aBUCMMOCTH TIEPHOJa MabIX KOJCOAHWI Tpy3a Ha 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
pacnpoCcTpaHeHus W JyMHAa BOJHBL. [lomepeyHble W NPOJOIABHBIE BOJHBI.
WNuTtepdpepenius u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBUA H3IYYEHUS DIEKTPOMATHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B aiekTpoMarHuTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPa)X€HHE, MPETOMIICHHUE, TOIspU3alus,
nudpakius, uarepdepenius. CKopocTh dEKTPOMAarHUTHBIX BOJIH.

[IIxkana 37€KTPOMarHuTHHIX BOJIH. [I[pMeHEHNE 3EKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TENEBUACHU. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBas JAMArHOCTMKA B TEXHUKE W MEIUIIUHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Ilemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKHX BOJH.

Ha6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

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

UccrnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)KEHHUE,
npesioMJIeHUE, MOsIpu3alus, Tudpakius, “HTephepeHITHs.

Tema 3. Onmuxa

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

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

[Ipenomnenne cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIN
rokasarens npesnomiieHus1. [lonnoe BHyTpeHHee otpaxenue. [IpenensHbiil yron
ITOJIHOTO BHYTPEHHETO OTPAKECHMUS.

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



ColOuparomie u pacceuBarolive JIUH3bl. ToHKas auH3a. DOKycHOE
pacCTOsIHME U ONTHYECKasl cujla TOHKOM JMH3BL. [locTpoenue nzoOpaxeHuil B
coOMparolMx U pacceuBaloIUX JuH3ax. PopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonuoBass ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOEHUST MaKCUMYMOB MU MHHUMYMOB B HHTephEpEeHIIMOHHOU
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 PacrpOCTPAHEHUE, OTPAKEHUE U TPEIOMIIEHUE CBETA.
OnTuueckue mpuOopBHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moielb CBETOBOA.

HccnenoBanuie cBOWCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOa.

HaGmonenne natepdepeHinm crera.

Ha6monenune nudpakiuuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO PU3MBI.

[TomyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens npeoMIICHUS CTEKJIA.

NccnenoBanne cBOCTB M300paKEHU B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3zgesn 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuibl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIEIMAJIbHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCT ~ OAHOBPEMEHHOCTH.  3aMEIJICHUE  BPEMEHH U
COKpAILICHUE JIJIVHBI.



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 sHepruu (OTOHA C €ro 4YacTOTOM.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienoBanue Goroddpdexra. OnbiTel A. I'. Cronerosa.
3akonbl Gotorddexra. YpaBHenue DiiHmTerHa ais porordpdexra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue cBera. OneiTel I1. H. JIeOenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckure yCTpONCTBAa M NMPAKTUUECKOE MPUMEHEHHUE: (POTODIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oT03¢p(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Hccnenoranue 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 SHEPTrUU aToMa BOJIOPO/Ia.

BonnoBeie cBoiicTBa wactun. Bomnbel ae bpownng. KopryckyssipHo-
BOJIHOBOM JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHnyeckne yCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

Habnrogenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKpBITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopma 1o  ompeneneHur0  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paaioakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpeiTHE pOTOHA W HelTpoHa. HykinoHnHas monens siapa [eiizenoepra—
NBanenko. 3apsaa aapa. MaccoBoe uucio siapa. M30Torsl.

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

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

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiit peakrop. TepmosinepHsiii cunte3. [IpoGiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPrETUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (hU3MUECKO KapTHHbBI
MUpa.

TexHuueckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JI03UMETD,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 0omMo0a.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIINUX YaCTHULI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel  pa3BuUTUS acTpoHOMuM. IIpukiagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0TO Heba. Co3Be3aus, sipKHe 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucrteMa.

Comnnne. ConHeuHass akTUBHOCTh. McTtounuk sHepruu CojHia U 3BE3L.
3BE3/bI, MX OCHOBHBIC XapaKTEPUCTUKH. JluarpamMma «CHEKTpaJIbHBIN KJacc —
CBETHMOCTE». 3BE3BI TJIABHOHM IMOCJIEIOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3] TJIaBHOM IMOCJIEA0BATEIILHOCTH. BHYTpeHHEE CTpoeHHUE
3B&31. COBpEMEHHBIE MPEJICTABICHHUS O MPOUCXOXKIACHUM U dBoJironuu CofiHila
1 3BE3J1. DTaIbl )KU3HH 3BE3]I.

Muneunsiii [1yTe — Hama [Nanaktuka. [lTomoxxenue u aBuwxenue CoJiHIA B
lNanaktuke. Tunbl ranaktuk. Papvoramakthky u kBasapbel. UEpHbIE ABIPHI B
SIApax rajakTHK.



Bcenennas. Pacmupenne Bceenennoil. 3akon Xa00usa. PaszOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoit. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a30M c HCTIOJIb30BAHUEM
KOMIBIOTEPHBIX TMPWIOKEHUN ISl  ONPENCJICHUS TOJOKEHHUSI HEeOeCHBIX
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 IesTeIbHOCTH YeJIOBEKa, POJib 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 TPUPO/IE.

MexnpeaMeTHbIe CBA3H

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

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yYEHUEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUMIOTEe3a, (PU3NUECKasi BEITUYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPABHEHHM, 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, OMpPENeNeHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
Te.

buonocus: snexrpudeckue SBICHUS B JKHUBOW MPHUPOAE, KoJeOaTeIbHbBIE
IBW)KEHUS B JKABOM NPUPOJIEC, ONTUYECKHUE SBJICHUS B JKUBOM NPUPOJE,
JNEUCTBUE paJMallii Ha )KUBbIC OPTraHU3MBI.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4eCKass CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIIEKTPaJIbHbIA AHAJIU3.

leocpaghusi: mMarHuTHBIE TMONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
doToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JNWHUU DIEKTPOIEpeNay, IE€HEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTEb, 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

OcBoenue yuebOHoro mpeamera «®Dusmka» Ha ypOBHE CpeIHEro oOIiero
oOpazoBaHusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHUsI ydeOHoro mnpeamera «Duzuxay
JOJDKHBI ~ OTpa)xaTb ~ TOTOBHOCTB W CIOCOOHOCTH  OOyYarommxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEM TMO3UIMENH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W ONbITa JESITEILHOCTH B IPOLECCE
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 OOIIEUETIOBEYECKMX TYMAaHUCTHYECKUX U
JIEMOKPaTUUYECKUX 1IEHHOCTEH;

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

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMU  HMHCTUTYyTaMHU B
COOTBETCTBHH C X (DYHKIIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

HEHHOCTHOE OTHOUIIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHUS;

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



OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

4) >cTEeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas JCTETUKY HAay4dHOTO
TBOPUYECTBA, MPUCYLIEr0 (PU3UUECKOIN HAYKE;

S) Tpy10BOIr0 BOCIIUTAHUSI:

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

TFOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHUIO M CaMOOOpPa30BAHHIO B
00JacTH (PU3UKHU 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 PAa3BUTHS YEIIOBEYECTBA;

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

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKH;

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 aeMcTBUA:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBaTh  MPoOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENIENIATh LEAN JIEATCIILHOCTH, 3aJaBaTh IApAMETPbl U KPUTECPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PaCCMaTPUBAEMBIX
(M3UYCCKUX SBIICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



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

KOOPJIMHUPOBATh ¥ BBINOJHATH pPabOTy B  YCJIOBHUSX 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  HABBIKAMHM  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NEATENBPHOCTH B 00MacTH (PU3MKH, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pCIICHUs 3ajJad  (U3HUECKOTO
coJiep KaHusl, IPUMECHCHHIO Pa3IMYHBIX METOOB ITO3HAHUS;

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

BBISBJIATh NPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOAUTh apTyYMEHTHI JUIS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh IIOJIYYCHHBIE B XOJI€ PEIICHUS 3aJa4yd pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYITUPOBaTH COOCTBEHHBIE 3aJayd B 00pa30BaTEITHLHON
JCSTEILHOCTH, B TOM YHCJIC IPU U3yYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO (HU3MKE B TMPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE WJICH, TIPEIaraTh OPUTHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33]1a4H, TOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WHPOpMAUU (PU3NIECKOTO COACpKaHUS
13 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISITH MMOUCK, aHAIIH3,
CUCTEeMaTH3alMI0 U WHTEPIPETAII0 WHOOPMAITMN PA3TUIHBIX BUIOB U (opM
MPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX Y KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4 ¢ COOJ0IeHHEM TpeOOBAaHUN IPTOHOMHUKH, TEXHUKU



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

co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKAaHUSA B pazIMyHBIX (opmaTax C
y4€TOM Ha3HAyeHUs MHPOpMalUM W LEJNEBOW ayIAUTOPHUH, BbIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTH3ALIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIIEHWe Ha YpokKax (U3MKHM W BO BHE-YPOUHOUH
JeSTeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIUKTHI;

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

NOHMMAaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHYaIbHON pabOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BOZMOYKHOCTEH KaXkJIOTO YiICHA KOJUICKTHBA,

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATh IUIaH JIEWCTBUA,
pacnpenensiTh poiii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIaTh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4yacCTHHKA KOMaHIbl B
OOIIMIA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETMUYECKOE TMOBEACHUE B PA3ITHUYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIe YyHUBepcaJbHbIEe Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO  OCYIIECTBIATH MO3HABATEIbHYIO JEITEIBHOCTh B
obmacthy (U3UKKM W ACTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh W
dbopMyIHpOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOATEIBHO COCTABJIATH IUIAH PEHICHUSI PACYETHBIX U KAYE€CTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW padOThl ¢ y4ETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM;



paclMpATh  paMKM  y4yeOHOro TNpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B 0OJACTH
(¢u3MKK, TOCTOSHHO TIOBBIIATh CBOW 0O0Opa3oBaTENbHBIA 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
OMOIMOHATHLHBIM HW3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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



SMIIATUH, BKIIOYAIOUIEH  CIOCOOHOCTh IMOHMMATh  3MOLIMOHAJIBHOE
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 KapTUHBI MHUpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU H
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 TEl,
TOUYCYHBIN PJIEKTPUUECKUHN 3apsi/] IPU pelieHuH GU3NIeCKUX 3a/1ay;

pacno3HaBaTh (uU3MUECKHE SIBIEHUSA (MPOIECCh) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJSPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  JJEKTPOAMHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JBWIKEHUE, CBOOOJHOE TAJeHUEe Tel, JBI)KEHHE IO
OKPY)KHOCTH, WHEpIHs, B3auMozehcTBue Tten, auddysus, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMa TeN IpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE PaBHOBECHE, MCIAPEHUE, KOHJEHCAIUs,
IUIaBJIEHUE, KpUCTAJUIM3AalUs, KHUIIEHHWE, BIJIA)KHOCTh BO3AyXa, IOBBILICHUE
JNABJICHUSI Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapamMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpu3alus Tell,
B3aUMO/ICMCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAHMYECKOE ABUKCHHUE, UCTIONB3Ys (PU3NIECKUE BETUIHHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHUIA,
UMITyJIbC ~ Te€Ja, KHUHETHYeCcKas  DJHEprus, IMOTEHLUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCcKass MOIIHOCTb, MPU OIMUCAHUM MPABUIBHO
TPAKTOBaTh (DU3MYECKUN CMBICI HCIIONB3YEMBIX BEIWYWH, UX O0O3HAYCHUS U
€AMHUIIBI, HAXOIUTH (POPMYITBI, CBSI3BIBAIONINE TAHHYIO (PU3NUECKYIO BEJTUIHHY
C ApYrUMU BEIMYUHAMU;

OMUCHIBATh HU3YyUYECHHBIC TEIUIOBBIE CBOMCTBA TN W TEIJIOBBIC SIBJICHMUS,
UCIIONb3ysd (U3MYECKUE BEIWYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss



KUHETHYECKAs DHEPTUS Xa0THYECKOT O JBKEHUS MOJIEKYII,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPECHHSSA
sHeprusi, pabora raza, KOIPDUIMEHT TMOJE3HOrO JIEUCTBUSL TEIJIOBOTO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATH (PUIMYECKUN CMBICH
UCIIOJIb3yEeMbIX BEJIMYMH, WX O0O3HAUYEHUS] W €MHHULI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUUMHAM;

ONMCBHIBATh  M3YYEHHBIE  JJIEKTPUUYECKHUE  CBOMCTBA  BEUIECTBA U
ANEKTPUYECKHE SIBICHUS (MPOILECChl), HUCHOJB3Yd (PU3NYECKHUE BETUUYMHBI:
ANEKTPUUYECKUH 3apsl, IEKTPUUECKOE M0JI€, HANPSIKEHHOCTD IMOJISI, HOTEHIMA,
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  (U3MYECKUE TMPOIECChl W  SBJICHHUSA, HCHOJB3YS
¢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
UHEPLMAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHUIO
CTPOEHUs BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEAHEW KUHETHUYECKOW DHEPruu
TEIIJIOBOTO JBIKCHHSI MOJICKYJI ¢ aOCOJIOTHOM TEMIIepaTypou, MEepBhIA 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHHUs AJIEKTPUYECKOro 3apsnaa, 3axkoH KyioHa,
IIPU 3TOM Pa3linyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUeCKOe
BBIp@YKEHUE U yCIOBUS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIBI JEWCTBUA MAIIWH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBUS MX 0€30MaCHOTO MCIIOJIb30BaHUS
B ITOBCEIHEBHOM >KU3HHU,

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 00OpYIOBaHUS, NMPOBOIUTH OIBIT U
dbopMynHpOBaTH BHIBOJBL

OCYLIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpPEHUsS (PU3MUYECKUX BEJINYUH,
IpU 3TOM BHIOMpaTh ONTHMAJBHBIM CIOCOO HM3MEpPEHHS U HCIOJIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKH MMOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEIMYMHAMHU C
WCIIOJIb30BAHUEM NPSMBIX W3MEPEHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKCcHpOBaTh PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEJIMYUH B
BU/JI€ TA0JIML U TpaUKOB, I€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 37I0POBbsl U COOIOICHUS 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 H3 YYaCTHHUKOB TPYIIBI B  pelICHUE
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
Pa3znen 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 3aKOHBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa OK
https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MomHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3axon Oma 1 [TOJIHOH
(3aMKHYTOM) DJIEKTPUUECKON TICTIH.
KopoTkoe 3aMbIkanue.
JlabopaTtopHnas pabota «3mepenne
OJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTUBIICHUS

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

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTD

60

DJIEKTPUYECKUHU TOK B BaKyyMe.
CBoMCTBA JIEKTPOHHBIX ITYYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTD.
CBoucTBa p—n-nepexoja.
[TonynpoBOAHUKOBBIE TPUOOPHI

bubnuoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

QHCKTpI/ILICCKI/II/IV TOK B paCcTBOpax u
paciiiaBax 3JICKTPOJIUTOB.
QHGKTPOJII/ITI/I‘-ICCKEUI JUCCOoranus.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba




DNeKTponan3

DNEeKTPUYECKUU TOK B razax.

63 CaMmocToATENbHBIN 1 1 bubnuotexa [JOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DnexTpuyeckue npuOopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE | bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«ONEKTPOIMHAMHKAY https://m.edsoo.ru/ffO0c88be
KonTposbHas paboTa no teme

66 «Qnekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
anexkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3INYHBIX CPEAAX»
PesepBHbiit ypok. KonTposibHas

67 pabora 1o Teme 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c8c56

"DnexkTpoauHaMuka"

68 PesepBHbIil ypok. O600maronuit 1 bubnuoreka [JOK
ypok 1o temam 10 kracca https://m.edsoo.ru/ffOc8f6¢

OBIIEE KOJIMYECTBO YACOB I1O0 68

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 mpoBOJHUKOB 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 uHAyKIun. 3akoH
BIEKTPOMArHUTHON MHIYKIIMH
®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

O6o06maromuii ypok «MarautHoe
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
COXPaHEHHUS SHEPTUU B UJICATHLHOM
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. [IpousBoactso,
nepeaaya u norpedieHue
NEKTPUYECKON JHEPTUU

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
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
JuirHa BouiHbl. [lonepeunsie u
IIPOJIOJIbHBIE BOJHBI

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

22

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

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

23

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 HCTOYHUK 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. [locTpoenue n3o0pakeHMit
. 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 COKpALEHUE JJTNHBI
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
TexHuueckne ycTpoicTsa 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 paccesauro a- 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
OIIPEICIICHUIO 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.
DIEKTPOHHBIN U TIO3UTPOHHBIN
Oera-pacnaz. ["'amMma-u3nydeHue

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

53

OHeprus CBA3U HYKJIOHOB B sIJIpe.
SnepHbie peakuuu. AnepHbIH
peakrtop. [IpoGnembl, epCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DNIeMEHTapHBIE YACTULIBI.
OTkpbITHE TO3UTPOHA. METO b
HaOJIOJICHUS ¥ pEerucTpaliuu
3JIEMEHTapHbBIX YacTull. Kpyribiit
cTon «DyHIaMEeHTaIbHbIC
B3auMoOaeucTBUA. EqnHCTBO
(bu3nuecKOU KapTHUHBI MUpa»

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

55

Bun 3se3nH0ro HeOa. Co3Be3aus,
SIPKUE 3BE3/1bI, IUIAHETHI, UX
BuauMoe aBmwkeHne. CollHeUHas
CHCTEeMa




56

Coumnne. CoiHeuyHast aKTUBHOCTD.
NcTtounuk sneprun CosiHIA U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTU. BHyTpeHHee
cTpoeHnue 38€311. COBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUT
u sBorror CoHIa U 3BE3]

58

Mneunsiv [1yre — Hama
lNamaktuka. [lonoxxenne n
neroxkenne Coumana B ["amakTuke.
lNamaktukn. Y€pHbIE ABIPHI B sApax
raJIakKTUK

59

Bcenennas. Pa30Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0iembl
aCTPOHOMHUHU

61

KontponbHas padota «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHH B 3KOHOMHYECKOM,
TEXHOJIOTMYECKOM, COIMAIbHON B
ATHYECKOH cdepax NesTeIbHOCTH
YyeJioBeKa

63

O6o6maromuii ypok. Pomb 1 Mmecto




(GU3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE
Mupa

64

O6o06maromuii ypok. Poib
¢bu3nveckoit Teopun B
(hopMUpOBaHUU TIPEACTABICHUHN O
¢buznyeckoil KapTUHE MUpa

65

O6o06matomuii ypok. Mecto
(bu3HYECKO KapTHHBI MHpa B
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTABIICHUN O IPUPO/IE

66

Pe3epBHbIil ypok. MarHuTHOE M0JIE.

DneKTpoMarHuTHasK WHIYKITUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIEIMAIBHON TEOPUH
OTHOCHUTEIIbHOCTH

68

Pesepubiii ypok. KBantoBas
¢buznka. DIeMeHThl aCTPOHOMHHU U
acTpoPpu3uKu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68







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

1. Enunblii rocyqapcTBeHHbIN dk3aMeH: Pusuka: TecToBble 3a1aHus I
noar. k Enunomy roc. Ok3ameny: 10-11 k. / H.H. Tynskubaesa, A.D.
ITymkapes, M.A. JIpankun, I.B. Knumentees. — M.: [IpocBeuienue.

2. Coopnuk 3anau o gusuke: nis 10-11 k1. 061mo6pazoBat. yupexeaHuit /
Cocr. I'.H. Crenanosa. — 9-e¢ u3a. M.: IIpocsenienune, 2003. — 288 c.

3. ®uzuka. 3agaynuk. 10-11 ki.: [locobue s 061eoO6pazoBat. yupexaeHun
/ PeimkeBud A.Il. — 7-e uzn., crepeotun. — M.: JIpoda, 2003. — 192 c.

4. ®uzuka: Yueb. nusa 10 k1. odureodpazorat. yupexaenuit / I'.5. Mskuiies,
b.b. byxosues, H.H. Corckuii. — 10-e uzn. — M.: IIpocsenienune, 2007. — 336
C.

5. ®ponTaNBpHBIC TaOOpaTOpHBIE PaboThl 10 ¢u3uke B 7-11 kmaccax
obmreoOpasoBarenbHBIX yupexaenusx: Ka. ansa yaurens / B.A. bypos, F0.1.
JHuk, b.C. 3BopsikuH u ap.; nox pea. B.A. byposa, I'.I'. Hukudopora. — M.:
[Ipocsemenue: Yued. nut., 1996. — 368 c.

Bonwmmoit cipaBoyHMK mKoJgbHUKA, MockBa, «/Ipoda»,1999 r
NpanoBa A.C., Ilpokaza A.T. Mup MeXaHUKHU U TEXHUKH: KHUATA JJIs

yuamuxcda. — M.: [Ipocsemenue, 1993 r.



KoHnTponsHo-u3meputenbable MaTepuanbl. @usuka: 10 xknace / cocr. H.M.
3opun. — M.: BAKO,2010;

Mapon A.E., Mapon E.A. @u3uka. § kiacc: TUIaKTUYECKHE MaTEPUAIbL. —
M.: dIpoda, 2014.

Momnacteipckuii JI.M. ®@usuka. Tunudnble OIMUOKY U CIIOKHBIE TeMbI Ha ET'D.
— PocroB-na-Jlony: Jlernown, 2014;

[TappentreBa H.A. ®usuka. PemeOnuk. 10 knacc: mocodue nist yuurenei. —
M.: IIpocemienue, 2011;

PeimkeBuu A.I1. COopuuk 3anay no puszuke: s 9-11 k. cpea. mk. — M.:
IIpocsemenue, 1994r.

CropaBoyHUK 1IKOJIbHUKA, MockBa, «CioBoy, 1995 1.

Crenanona I'.H. Coopnuk 3ama4d no ¢usuke: mist 9-11 k. obmeobpazosar.
Yupexnenunii. — M.: [Ipocsenienue, 1995 r.

SAnueBckas O.B. ®usuka B Tabmumax u cxemax. — CII6.: M3narensckuii [Jom

«JIutepay, 2013;

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. MancypoB A.H., MancypoB H.A. ®usuka, 10-11: JIjs mk. ¢ ryMaHuT.
npoduiem o0yuenus: Ku. nns yaurtens.- M.: [Ipocsemenne, 2000.- 160 c.

2. Mskumies I'.5., CunskoB A.3. ®usuka: Konebanus u BojHbL. 11 ki1.: Yueb.

JUTSE YTITyOJIeHHOTO n3ydeHus: pusuku. — 3-e uzn. — M.: IIpoda, 2001. — 288 c.



3. Maxkumes I'.4., CunsikoB A.3. ®uzuka: MonekynspHas pusuka.
Tepmonunamuka. 10 ki1.: Yue6. st yriryOJaeHHOTo u3ydyeHus: pusuku. — 3-¢
m3a. — M.: Ilpoda, 1998. — 352 c.

4. MsikuieB I'. 4., CunsikoB A.3. ®usuka: Ontuka. KBantosas ¢pusuka. 11
KJ1.: Y4eb. s yriyoneHHoro uzyuenus ¢pusuku. — M.: Jlpoda, 2001. — 464 c.

5. Mskumes I'.51., CunsixoB A.3., Cno6oakos b.A. ®u3uka:
Onexrponunamuka. 10-11 kin.: YueO. ayisg yriyOaeHHOro u3ydeHus: Gu3nKu. —
3-e u3a. — M.: lIpoda, 2001. — 480 c.

6. Yriny6nennoe uzyuenue pusuxu B 10-11 xmaccax: Ku. ns yuurens / O.D.
Kab6apnun, C.1. Kabapauna, B.A. Opnosa. — M.: IIpoceemenue, 2002. — 127

C.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. «kEnrHOE OKHO TOCTYTa K 00pa3oBaTeIbHBIM PECypcam»-
http://windows.edu.ru/

2. «Enunas xomnexuus nudpoBhIX 00pa30BaATEIBHBIX PECYPCOBY -
http://school-collection.edu.ru/

3. «DenepanbHBIN IEHTP HHPOPMAITMOHHBIX 00pa30BaTEIBHBIX PECYPCOBY -
http://fcior.edu.ru/

http://eor.edu.ru



Oo6pazoBatenbHble THTEpHET-TIOPTAIBI

1. Caiir MunuctepcTBa oopazoBanus u Hayku PD http://www.mon.gov.ru

2. Caiit PocoGpazoBanus http://www.ed.gov.ru

3. @enepanbHbIil nopran «Poccuiickoe oOpazoBanue» http://www.edu.ru

4. Poccuiickuit oOpazoBaTenbHbIN noptan http:// www.school.edu.ru

5. Karanor y4eOHbIX U3/IaHUH, DJIEKTPOHHOTO 000PYA0BaHUS U AJIEKTPOHHBIX
o0pa3zoBaTeIbHBIX pecypcoB st oOiiero oopazoBanus http:// www.ndce.edu.ru

6. llIxonpHbINM opTan http://www.portalschool.ru
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