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IHHOACHUTEJIBHASA 3AIIUCKA

[IporpammMa mo ¢u3uke 6a30BOro ypoBHS Ha YpOBHE cpelHero oOmero oOpasoBaHMs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHMS OCHOBHOW 00pa30BaTeNbHON MpOrpaMMbl, MPEACTaBICHHBIX B
@I'OC COO, a takxke ¢ yaérom (penepaabHON paboUei mporpaMMbl BOCTIUTAHUS M KOHIIEIINH ITPETIOAaBaHus y9eOHOTO
mpenvera «®Pusznka» B 00pa3oBaTeNbHBIX oOpraHm3amusax Poccuiickoit @enepanny, peaTu3ylONIHX OCHOBHBIC
o0pazoBaTtesbHbIE TPOTrPaMMBbI.

CopmeprkaHre TpOrpaMMbl 1O (U3MKE HAmpaBIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa
obyuaroruxcst 10—11 xmaccoB npu oOydeHnH ux (u3uKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTETHHOCTHOTO
nmonxona. Ilporpamma mo d¢usuke coorBercTByeT TpeboBanusm DOI'OC COO Kk MIaHUPYEMBIM JIMYHOCTHBIM,
NpeJMETHBIM M METalpeIMETHBIM pe3yibTaraM oOOy4YeHHs, a TakXKe Y4YUTHIBAeT HEOOXOIWMOCTh pealn3aluu
MEXTPEAMETHBIX CBSI3eH (PM3UKU C €CTECTBEHHO-HAYYHBIMH yUE€OHBIMH MpeaMeTamMu. B Hell onmpenensroTcs OCHOBHBIC
Huenu u3ydeHuss (U3MKH Ha YPOBHE cpenHero odmiero oOpa3oBaHUs, IUTAHUPyEeMBbIE PE3yNbTaThl OCBOCHHUSI Kypca
(U3UKU: TUYHOCTHBIE, METallpeAMETHEIE, IpeAMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3nke BKIIOYACT:

® [JIaHMpyeMble pe3yJbTaThl OCBOCHUS Kypca ¢(u3uku Ha 0a30BOM YpOBHE, B TOM YHCIIE MpPEAMETHEHIE

pe3yIbTaThI IO TOAaM O0YJeHHS;

e cojepkanue yaeOHoro npeamera «Du3nuka» 1o rogaM 00ydeHusl.

®dusnka Kak Hayka 0 HanOosee OOIIMX 3aKOHAX MPUPOJBI, BBICTYMAs B Ka4eCTBE YUeOHOTO MpeaMeTa B LIKOJE,
BHOCHT CYIIECTBEHHBI BKJIAJ B CHCTEMYy 3HaHMH 00 okpyxkatomem wupe. LlkonapHBIH Kypc Qmsukn —
CHUCTEMOOOPAa3YIONNi i €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, IOCKONBKY (DHM3MUYECKHE 3aKOHBI JIEXKAT B
OCHOBE TIPOILIECCOB M SIBICHHUH, H3y4YaeMbIX XHMHeEH, Ouomoruei, ¢usuveckoi reorpadueii U acTpOHOMHEH.
Hcnonb3oBaHre M aKkTUBHOE MpUMEHEHWE (DU3NYECKUX 3HAHHWN OMpeAeNsieT XapaKTep W pa3BUTHE PazHOOOpPa3HBIX
TEXHOJOTHHA B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, TOITYYECHHS HOBBIX MAaTEPHUANOB C 33JaHHBIMA
CBOWCTBaMHU M Jpyrux. M3yuenue Gu3nku BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa 00y4arommxcs, B JOPMUPOBAHNE YMEHUH MPUMEHSTh HAYYHBIH METOJ MO3HAHUS TIPU BBITOJTHEHUU UMH Y4EOHBIX
HCCTIEAOBAHUM.

B ocHOBY Kkypca (Qu3uKku IS ypOBHS CpemHEro oOmiero oOpa3oBaHUsS TMOJOXKEH DS UAEH, KOTOPHIE MOYKHO
paccMaTpuBaTh KakK IMPUHOMUIIBI €T0 ITOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUY ¢ HEl KypcC SBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJAEPKUT MaTepUal U3
BCEX pa3JesioB (PU3NKHU, BKITFOYAET KaK BOTIPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOHN (PU3UKH.

Hoes ceneparuzayuu. B cOOTBETCTBUM ¢ Hell MaTepuall Kypca QU3UKH 00bEAMHEH BOKPYT (PU3MUYECKHX TEOPHH.
Benymum B kypce siBisieTcs GopMUpOBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanmuzamus TmpennojiaraeT HCIONB30BaHUE TYMaHUTAPHOTO TOTEHIIHATA
(hM3UYeCcKOi HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS (DM3UKH C Pa3BUTHEM OOIIECTBA, a TAKKE C MHUPOBO33PEHUYCCKHUMU,
HPAaBCTBCHHBLIMU U 3KOJIOTMYCCKUMHA HpO6HeMaMI/I.

Hoes npukiadnou nanpasnennocmu. Kype Qusuku mpemnoiaraetT 3HaKOMCTBO C ITUPOKUM KPYTrOM TEXHUYECKHUX
Y TEXHOJIOTUYECKHX MPUIIOKECHUN N3yUEHHBIX TEOPUH 1 3aKOHOB.

Hoess sxonocuzayuu peanusyercs TOCPEICTBOM  BBEJCHHS DJIIEMEHTOB  COJEp)KaHUs, IOCBSIIEHHBIX
9KOJIOTUYECKUM TpPOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKM M TEXHOJOTHM, a TaKxke
00CYKIeHHs TPOOIIEM PallMOHAIBHOTO IPUPOIOIIONE30BAHUS H SKOJIIOTUYECKON 0€30MTacHOCTH.

CrepXHEBBIMU JJIEMEHTaMH Kypca (U3UKH Ha yPOBHE CPeJHEro oOmiero oOopa3oBaHUs SBISIOTCS (hU3NUecKue
Teopun ((POPMHUPOBAHHME NPEACTABICHUA O CTPYKTYpe MOCTPOCHHUS (U3MUECKOH TEOpWH, poiu (yHIaMEHTaJIbHBIX
3aKOHOB W TIPHHIIMIIOB B COBPEMEHHBIX MPECTABICHUIX O MPUPOJIE, TPAaHUIIAX MPUMEHUMOCTH TEOPHH, ISl OITUCAHUS
€CTECTBEHHO-HAYYHBIX SIBIICHUH U ITPOIIECCOB).

CuCTeMHO-IeATENFHOCTHBIM MOAX0A B Kypce GU3MKH pEaInM3yeTcss MpexkIe BCero 3a cHET OpraHu3aluu
SKCHEPUMEHTAIIBHON JIesTeIbHOCTH OO0ydarommxcs. s 6a30Boro ypoBHs Kypca (HU3MKM — 3TO HCIIOJIB30BaHHE
cucTeMbl (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OPaTOPHBIX padoT, KOTOPHIE B MPOrpaMMe Mo (PHU3HKe
00beIMHEHBI B OOIIUI CITUCOK YYEHWYECKHUX NMPAKTUYECKUX padoT. BrliereHne B yKazaHHOM IepedHe 1abopaTopHBIX
paboT, MPOBOAMMBIX JJISi KOHTPOJISI M OIIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMH 00pa30BaTeIbHOTO MpoIecca UCXOas U3
0coOeHHOCTEeH TIAHMPOBaHUs M OCHaLIeHUs kabuHeTa pusuku. [Ipu aTomM obecnieunBaeTcs oBlajeHUEe 00YUAIOIIMMUCS
YMCHUAMH HNPOBOAUTH KOCBCHHBIC HU3MCEPCHUA, HCCIICAOBAHUA 3aBUCHUMOCTEN q)HSI/I‘IeCKI/IX BCJIMYMH W TIOCTAHOBKY
OIIBITOB ITO MPOBEPKE MPEATOKEHHBIX IT'MITIOTES.

Bonbiroe BHUMaHuE yAenseTcsl pelIeHn0 pacuéTHBIX U KadyeCTBEHHBIX 3afad. llpm 3Tom nmms pacu€THBIX 3a7ad
MPUOPUTETOM SBISIIOTCA 3aJa4d C SBHO 3aJaHHON (PU3MUECKOW MOJIENbIO, MO3BOJIAIOUINE NPHUMEHSTH H3YyYeHHbIE
3aKOHbI M 3aKOHOMECPHOCTH KaK M3 OIHOIo pasacjia Kypca, TaK WU HHTCTPHUPYS 3HAHUA M3 pPa3HbIX pa3aciioB. ,ZIJIS[
Ka4yeCTBEHHBIX 3a7jad MPUOPHUTETOM SIBJISIIOTCS 33JaHusl Ha OOBbSCHEHUE MPOTEKAHHUS (PU3HMUYECKHUX SBICHUH U IPOLIECCOB
B OKpyKarolledl >Xu3HHW, TpeOyromue BbBIOOpa (U3UUECKOW MOJENH Ui CUTyallud NPaKTHKO-OPHEHTHPOBAHHOTO
xapakrepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY OOECICUYCHHIO YUIeOHOTO
nporecca 0a3oBbIid YpOBeHb Kypca (DU3MKU Ha YPOBHE CpEAHEro oOmiero oopa3oBaHus TOJDKEH M3Y4aThCs B YCIOBHAX



npeaMeTHoro kabuHera (PU3HMKM WM B YCIOBHSX WHTETPUPOBAHHOTO KAOWHETa TPEJAMETOB €CTECTBEHHO-HAYYHOTO
nukina. B xabunere ¢pusnku 10omKHO OBITH HE0OX0AMMOE TabopaTopHOE 000pyIOBaHUE AJIS BHINOJHEHUST YKA3aHHBIX B
nporpaMMe 1o Gpu3nke y4eHHYeCKUX MPAaKTHIECKUX PaboT U AEMOHCTPAILIMOHHOE 000PYAOBaHHE.
JleMoHCTpanmoHHOE 000py/I0BaHHEe POPMUPYETCS B COOTBETCTBUU C NMPHHITUIIOM MHHUMAIILHON JJOCTATOYHOCTH
1 o0ecreurBaeT MOCTAaHOBKY MEPEYUCIEHHBIX B MPOTpaMMe 1Mo (PU3UKE KIFOYEBBIX JTEMOHCTPAIMN JUIS WCCIICOBAHUS
W3y4YaeMbIX SBJICHUH U MPOLECCOB, SMIIMPUYECKUX U (PYHAaMEHTATIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHUH.
JlaboparoprHoe obopymoBaHWe ISl YYCHHYECKMX MPAKTHYECKHUX PadoT (opMupyeTcss B BHAE TEMATHYECKHX
KOMIUIEKTOB M OOECTeuMBaeTCsl B pacdyére OAHOTO KOMIUIEKTa Ha ABYX oOydaromuxca. TeMaTHdeckne KOMIDIEKTHI
nabopaTopHOro 000PYIOBaHUS TOJLKHBEI OBITH MOCTPOSHBI HA KOMIUIEKCHOM HCHOJNBb30BaHUN aHATIOTOBBIX M HU(POBBIX
nprOOPOB, a TAK)KE KOMIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BHJIE IU(PPOBBIX J1a00PaTOPHil.
OCHOBHBIMH LIETSIMH U3Y9€HUS (PU3UKH B 001IeM 00pa30BaHUH SBIISIOTCS:
e (opMupoBaHWE HWHTEpeca M CTpPeMIICHHS OOYyJaroIUuXcsS K HAyYHOMY HM3YUCHHIO MPHUPOMBI, Pa3BUTHE WX
WHTEJUIEKTYANbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

®  DPa3BUTHE MIPEICTaBICHUN O HAYIHOM METO/Ie TIO3HAHUS U (POPMUPOBAHNE HCCIIETOBATENHFCKOTO OTHOIICHHS K
OKPY’KaroIluM SBJICHUSIM;

e (QopMupoBaHHE HAy4YHOTO MHPOBO33PEHMSI KaK pe3ysbTaTa W3yYeHHs OCHOB CTPOCHHS MaTepuu H
(hyHIaMEHTATBFHBIX 3aKOHOB (DU3UKH;

e (QopMmupoBaHHe yMEHHH OOBSICHATH SBICHUS C HCIOJb30BaHHEM (HU3IMUECKUX B3HAHMKA W HAayYHBIX
JIOKa3aTeNbCTB;

e (opMHpOBaHWE TPEACTABICHUNA O POJM (PM3UKHU ISl Pa3BUTHS NPYTHX E€CTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTU.
JlocTimkeHne 3THX 1ieneil o0ecieunBaeTCs pelIeHneM CIISAYIONNX 33/1a4 B PoIiecce U3ydeHus Kypca GU3NKA Ha
YpOBHE cpeaHero o0Iero o0pa3oBaHUs:
e TpHOOpETeHHE CHCTEMBI 3HAHUI 00 OOmMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIFOUAs
MeXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, DIIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPOPHU3NKH;

e (dopMupoBaHHE YMEHHWH NPUMEHSATh TEOPETHUYECKHE 3HAHWS IS OOBACHEHHS (DU3WUYECKUX SBICHUH B
MPUPOAE U LIS IPUHATHS MPAKTHUECKUX PEIICHHUI B TIOBCETHEBHOM KU3HH;

® OCBOGHHE CIOCOOOB pelICHHs Pa3MUYHBIX 3ajJad C SBHO 3aJaHHON (Qu3nyeckoil MoJenblo, 3ajad,
MOIPa3yMEBAOIINX CAMOCTOSITENIFHOE CO3/1aHne (PU3NIECKON MOIEIH, aJleKBaTHON YCIOBUSM 3aJa4u;

® TIOHMMaHWe (QU3UYECKHX OCHOB W TPHHIMUIIOB JEHCTBHUS TEXHHYECKUX YCTPOWCTB W TEXHOJIOTHYECKHUX
MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

® OBIIAJICHHE METOJaMH CaMOCTOSTEIFHOTO IUTAHHPOBAaHUS M TPOBENEHUS (PU3MUECKUX SKCIIEPUMEHTOB,

aHaJM3a U MHTEpIIpeTany HHOPMAIIUH, OTIpeIeNIEHHS JOCTOBEPHOCTH MMOMYYSHHOTO PE3yIbTara;

®  CO3/IaHWE YCIIOBHH JIJIsl Pa3BUTHUSl YMEHUH MTPOEKTHO-HCCIIE0BATENBLCKON, TBOPUECKON ACSATEILHOCTH.

Ha uzydenue ¢husuku (60a30BbIi ypOBEHB) HA YPOBHE CpeHETr0 001ero oopa3oBanus orBoautcs 136 dacos: B 10
Kiracce — 68 gacoB (2 yaca B Henennio), B 11 kimacce — 68 wacoB (2 yaca B HEJIEITIO).

[Ipennaraemplii B mporpamMme 1o (U3UKE IepedeHb JabOpaTOPHBIX W TMPAKTHYECKHX padoT SBISETCS
PEKOMEHIOBAaHHBIM, YUYHUTENb JIENaeT BIOOP MPOBEACHUS JTa00OPATOPHBIX PadOT M OIBITOB C YYETOM HHIUBUAYAITBHBIX
0COOCHHOCTEN 00yJarOIIIXCS.

COAEPKAHUE OBYUYEHMUSI

10 KUIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 MIO3HAHUSA
®usuka — Hayka o mpupoze. HayuHble METOBI MO3HAHUS OKpY’Karolero Mupa. Poib skcriepuMeHTa u TeOpUH B
npoliecce MO3HaHUs MPUPOJIb. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (u3nyeckux sABIeHUH W TpoueccoB. HayuHble runorte3sl. dusnyeckre 3aKOHBI U TEOPHUH.
I'panuiel pUMEHNMOCTH (HPU3NYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBHA.
Pons 1 MecTo hu3nKK B GOpPMUPOBAHHN COBPEMEHHOW HAYYHOMH KapTHHBI MUPA, B MMPAKTUYECKOH JEATEILHOCTH
JOJEH.
Lemoncmpayuu
AHaNoroBble ¥ MU(PPOBHIE U3MEPHUTEITHHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKH.
Paznen 2. Mexanuka
Tema 1. Kunemamuxa
Mexanndeckoe aprkeHre. OTHOCHTEIEHOCTh MEXaHWIECKOT0 ABIKeHus. Crcrema orcuéra. TpaexTopus.
[lepememenne, ckOpocTh (CpemHsis CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKOpEHHE MaTepHabHOW TOYKH, HX
MIPOEKIIUU Ha OCH CUCTEMBI KOOpANUHAT. ClI0’KEHUE NMEPEMELLIEHUN 1 CIIOKEHUE CKOPOCTEN.
PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHUE. I'padku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, yTH 1 TIepeMEIIEeHNs] MaTepHaIbHOM TOYKH OT BPEMEHHU.
CBoOonHOE ageHne. Y CKOpeHrne CBOOOIHOTO NaleHHS.



KpuBonuneiitnoe aBuxeHue. [[BIKEHHE MaTEPUAIBHOM TOYKM IO OKPYKHOCTH C IOCTOSSHHOW IO MOJIYJIIO
CKOpPOCTBIO. YTJIOBasg CKOPOCTb, JHMHEWHass ckopocTh. Ilepumonm u wyacrora oOpamenus. LleHTpocTpeMuTenbHOE
YCKOpEHHUE.

TexHHYeCKHE YCTPOICTBA U MPAKTUYECKOE IPUMEHEHHUE: CTUIOMETD, ABIKEHUE CHAPAIOB, LIENTHbIE U PEMEHHBIE
HepeavH.

Jemoncmpayuu

Mogens cucTeEMBI OTCUETA, HIUTFOCTPALVS KHHEMAaTHIECKUX XapAKTEPUCTHK JIBHKCHHUS.

IIpeoOpa3oBaHue ABMKEHUH € UCTIOJIB30BAHUEM NIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pekKeHHOM MIPOCTPAHCTBE.

Habnronenue apmwkeHus Tena, OpOLICHHOTO IO YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHusi CBOOOIHOTO MaJeHHUSI.

Hampasnenue ckopocTH NpH ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

W3ydeHne HepaBHOMEPHOTO ABWKEHUS C LIETIBIO ONPENEICHAS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIEHHS MEXKAY ITyTAMH, IPOHICHHBIMA TEIOM 3a MTOCIIEA0BATENIBHBIE PaBHBIE IPOMEXKYTKH
BpPEMEHH TP PaBHOYCKOPEHHOM JIBM)KEHUH C Ha4aJIbHON CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHune nBukeHUs mapyKa B BSI3KOH KUAKOCTH.

Wzyuenne nprxeHus tena, OpOIIEeHHOI0 TOPHU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocurensHocTH ['anmunes. [lepsslii 3akoH HeroTOHA. MTHEpIMATIBHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cui. Bropoit 3akon HeroToHa Anig MarepuanbHOM TOUKH. TpeTuit
3akoH HpI0TOHA 111 MaTepHalIbHBIX TOYEK.

3akoH BceMUpHOTO Tsrotenus. Cuina TspkecTu. [lepast kocMudeckast CKOpOCTb.

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

Tpenne. Bunsr TpeHus (mokos, ckombxeHns, kadeHus1). Cuna tpeans. Cyxoe Tpenre. Cria TpeHUs! CKOIbXKEHUS
u cuia TpeHus mokos. Koapduuument tperns. Cuia conpoTHBICHHUS PU IBWKCHUH TEJa B )KUIKOCTH WITH rase.

[NoctynaTensHOE 1 BpaliaTelbHOE IBUKEHUE a0COIIOTHO TBEPIOTO Tena.

MOMEHT CHIIBI OTHOCUTEIIFHO OCH BpalleHus. [1nedo cumsl. Y cmoBus paBHOBECHS TBEPAOTO TEA.

TexHuueckue yCTpOﬁCTBa " MPAKTUYCCKOC IMPUMCHCHUC: ITOJIIUITHUKHU, IBHUKCHHUEC NCKYCCTBCHHBIX CITYTHHUKOB.

Jemoncmpayuu
SBnenue unepuun. CpaBHEHHE Macc B3aUMOJEUCTBYIOIUX Tell. Bropoit 3akon HetoToHa. M3Mepenue cu.
Crnoxenmne crin.3aBUCHMOCTh CHJIBI YIpyroctd oT nedopmaruu.HeBecomocts. Bec Tema mpum ycKOpeHHOM

nonséMe W mazeHnu.CpaBHEHHE CHJI TPEHHS TOKOS, Ka4eHHMsS M CKOJIbKEHMS. Y CIOBUSI paBHOBECHS TBEPAOIO Tena.
Bune! paBHOBeCHSI.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Nzyuenne npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B TPYKMHE WU PE3MHOBOM OOpasle, OT HX
nedopMaIum.

HccnenoBanue yciioBUil paBHOBECHS TBEPAOTO TeJla, UMEIOILIETO OCh BpalllCHUSI.

Tema 3. 3akonwl coxpanenusn 6 mexanuke

Wmnynbc MaTepuanbHON TOUKH (Tena), CHCTEMBl MAaTePHAIbHBIX TOUeK. VIMITyJIbC CHIIBI M M3MEHEHUE MMITYJIbCa
Tena. 3aKOH COXpaHeHUs uMIynbca. PeaktuBHoe nBmwkeHue.Padora cuibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOU TOUKH. Teopema 00 N3MEHEHNH KHHETUYECKOH SHEPTHH.

[MorennmanbHas sHeprus. IloTeHNManmbHAs 3HEPrHst YHNpyro AeGOopMUpOBaHHOW NpYXKHHBI. [loTeHIMaNbHAs
SHEprus Tejaa BOIU3U MOBEPXHOCTH 3EMIIH.

[loreHnmanbHble W HeMOTEHIMaNbHble CHIBL. CBs3b pabOThl HENOTCHUUAIBHBIX CHJI € HW3MEHEHHEM
MEXaHWYEeCKOW PHEPTHH CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHNYECKOI SHEPTUH.

VYnpyrue u Heynpyrue CTONKHOBEHUS.

TexHHYecKHe YCTpOICTBA M MPAKTHUYECKOE NMPUMEHEHUE: BOAOMET, KONEp, MPYKMHHBIM MHUCTOJNET, JBUKECHHE
paker.

Lemoncmpayuu

3aKoH COXpaHEHUs UMITyJbca.PeakTHBHOE TBMKEHHUE.

[Nepexox NOTEHIMAILHOW SHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomuol

Uzyuenne abCOMIOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3n pabOThI CHIIBI C M3MEHEHHEM MEXaHWYECKOW JHEePruu Tella Ha MpUMeEpe PacTSKCHHUS
PE3UHOBOIO XKIyTa.

Paspea 3. MoJiekyisipHasi pu3uKa U TepPMOIMHAMHAKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOT Meopun



OCHOBHbIE TIOJIOKEHUSI MOJIEKYIIPHO-KHHETHYECKOM TEOPUHM M WX ONBITHOE oOOcHOBaHHWe. bpoyHOBCKoe
newkenne. Juddysus. Xapakrtep ABWKECHUS M B3aUMOACHUCTBHS YacTHIl BellecTBa. MoOJAENH CTPOEHHs TIa3o0B,
KHUIKOCTEH M TBEPABIX TeN U OOBSICHEHHE CBOWMCTB BEILECTBA HA OCHOBE 3THUX Mojenell. Macca u pa3Mepbl MOJIEKYII.
KommgectBo Bemectsa. [locTossHHass ABoraapo.

TemnoBoe paBHoBecue. TemnepaTtypa u e€ uzmepenue. lllkana remnepatyp Llenscus.

Mopgnens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOpPHHM WIEATbHOrO Tasa.
AOcoiroTHas TemrepaTypa Kak Mepa CpedHed KWHETHYECKOW MHEeprHH TEIIOBOTO NBIDKeHHMS dacTul] raza. lllkama
temmeparyp KenpBuHa. ['a3oBrie 3akoHbl. YpaBHeHne MenzaeneeBa—Kianeiipona. 3akon HamsTona. M3ompomeccs B
WAeaTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I 'paduyeckoe mpeacTaBiIeHHE H30MPOLECCOB: H30TEPMa,
nu3oxopa, uzodapa.

TexHnyeckue yCcTpoicTBa M MPaKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OmbITHI, JOKa3bIBAIOIINE AUCKPETHOE CTPOSHHE BEIIECTBa, POTOrpadru MOJICKYN OPTaHUUECKUX COSTNHEHUH.

OmnpiTel 10 UG GY3UN KUAKOCTEH U Ta30B. Moens 6poyHOBCKOTO nBxkeHns. Mozens onbita Ll TepHa.

OnBITHL, JOKa3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aMMOCHCTBHSI.

Monenb, HITIOCTpUpPYIOLIas IPUPOAY aBIEHHS ra3a Ha CTEHKH COCY/a.

OnbITHL, WITIOCTPUPYIOLIUE YPaBHEHUE COCTOSHUSA UI€ATBHOI0 rasa, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomuol

Omnpenenenne Macchl BO3[yXa B KJIaCCHOW KOMHATe Ha OCHOBE H3MEpeHU 00bEMa KOMHATBHI, NABICHHUS W
TEeMIIEpaTyphl BO3IyXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXTy MTapaMeTPaMU COCTOSIHHS Pa3peKEHHOTO rasa.

Tema 2. Ocrogbl mepmoounHamurku

TepmoauHamuueckasi cucreMa. BHYTpeHHsIsI SHEpPrusi TEPMOJINHAMUYECKON CUCTEMBI M CLIOCOOBI €€ M3MECHEHHSI.
KonmuectBo Temmotel m paboTa. BHyTpeHHsISI SHEprusi OJHOATOMHOTO HJEalbHOTO rasza. Buapl Termionepemadu:
TEIUIONPOBOIHOCTD, KOHBEKIIWS, H3Iy4YeHHE. YJelnbHas TeIUIOEMKOCTh BemecTBa. KOJMYecTBO TEMIOTH MpH
Tervionepeaaye.

[lonstne o006 aamabatHOM mporecce. llepBbIi 3aKOH TepMOAMHAMHKH. I[IprMeHeHHE TMepBOTO 3aKOHA
TEPMOJMHAMHKH K H3omporeccam. [ padudeckas nHTepnpeTarus paboThI rasa.

Bropoii 3axoH TepmoauHaMuku. HeoOpaTUMOCTh IPOIIECCOB B IIPUPOJIE.

Temnoeie MammHbL. [TpuHIMIEL KEHCTBHS TEIIOBBIX MalvH. [IpeoOpazoBaHust SHEPTUU B TEILUIOBBIX MAlIHHAX.
Koadpdumment moneznoro neiicteust TeruroBoir MammHbl. [lukn KapHo m ero kosduimeHT MONE3HOTO MEHCTBUSL.
DKoJorrYecKre Mpo0IeMbl TeTIOIHEPTeTHK.

TexHuueckue ycTpOHCTBa W MPaKTHYECKOE TNPUMEHEHHE: JBHTaTelb BHYTPEHHErO CropaHus, OBITOBOH
XOJIOJIWITBHUK, KOHIUITUOHED.

Lemoncmpayuu

V3meHeHne BHYTpEHHEW SHEPruy Tella MPU COBEPIICHWH PalbOThI: BBUIET MPOOKU U3 OYTBUIKH IO JeHCTBHEM
CKaToOro BO3JlyXa, HarpeBaHue 3(pupa B JTaTyHHOH TPyOKe IyTEM TpeHus (BUACOAEMOHCTPAIIHS).

W3meHneHune BHyTpeHHEH 3HEpPTUH (TEMIIEpaTyphl) Tella P TeTIonepeade.

OnbIT 10 aAMabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoil TypOMHBI, IBUTATENS] BHYTPEHHETO CTOPAHUs, pEaKTUBHOTO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

Nsmepenne ynenbHON TETUIOEMKOCTH.

Tema 3. Azpezcamnbie cocmoanusn eewecmea. Dazosvie nepexoovl

[Tapoo6pa3oBanue u KoHAeHcanus. Mcnapenne u kunerue. AOCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTH BO3TyXa.
Hacwimennstit map. Y aensHas Tersiora mapooopa3oBaHusl. 3aBHCUMOCTh TEMIIEPATyPhl KATICHUS OT JIaBICHUSL.

Teépnoe teno. Kpucrammnueckue u amopdHbie Tejla. AHU30TPOIHS CBOWCTB KPUCTALIOB. JKUIKHUE KPUCTAILIBI.
CoBpemennbie MaTepuainsl. [IaBnenne u kpuctamumsanud. Y ieiapHast TeruoTa miasieHus. Cyonumarus.

VYpaBHeHHE TEIJIOBOrO OanaHca.

TexHnyeckue yCTpOHCTBA M MPAKTHUUECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KAIOPUMETP, TEXHOIOIHU
MOJTyYeHHs] COBPEMEHHBIX MaTepHaIIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHUH.

Lemoncmpayuu

CBoiicTBa HachIIEHHBIX NapoB.Kumenne npu noHmxeHHOM AaBieHUU.CocoObI H3MEPEHUS BIaKHOCTH.

Habmonenne HarpeBaHus ¥ IUIABIICHUS KPUCTAITMIECKOTO BEIIEeCTBA.JJeMOHCTpanys KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomuol

N3mepeHre 0THOCUTENBHON BIaKHOCTH BO3AYXA.

Paznen 4. DjeKTpoAUHAMHUKA
Tema 1. Inekmpocmamuxa

3JI€KTpH3aI_II/I$I TCII. 3J'I€KTpPI‘IeCKHﬁ 3apsna. I[Ba BUA DJICKTPHUYCCKUX 3apsa0B. HpOBOI[HI/IKI/I, AUIJICKTPUKU U
MOJIYIIPOBOAHHKH. 3aKkoH COXpaHCHHS SJICKTPUICCKOr'0O 3apsaaa.



BzanmopeiictBue 3apsimoB. 3akoH Kysnona. TouedHBIH 3JeKTpUYECKAN 3apsa. OIEKTPUUIECKOE IIOJIE.
Hanpsix€uuoctsh anekTpuyeckoro nois. [IpuHuun cyneprno3uuuud 37AeKTPUYECKUX TMojieH. JIMHuM Hanps:KEHHOCTH
NEKTPUIECKOTO TOJIS.

Pabora cun amekrpocTtatmdeckoro mous. Ilorermuman. PazHocTs morennnanoB. [IpoBOMHUKN W AURJIEKTPUKH B
3IEKTPOCTATUYECKOM MOJ€e. Jru3neKkTpuuecKas IpOHUIAEMOCTb.

OnextpoémiocTh. KoHnmeHcatop. OneKTpoEMKOCTh IUIOCKOTO KOHJEHCAaTopa. OHEPrus 3apsHKEeHHOTO
KOHJIEHCATOopa.

TexHuueckue yCTpoOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: 3JEKTPOCKOI, 3IEKTPOMETP, SJIEKTPOCTATHYECKAS
3alINTa, 3a3eMJICHUE IEKTPONPHUOOPOB, KOHICHCATOP, KOMUPOBAIBLHBIN alnapar, CTpYHHBII IPUHTEP.

Jemoncmpayuu

YCTpoiCTBO W TIPUHITAIT IEHCTBUSA 3JEKTpoMeTpa.B3ammonelicTBHe HAdIEKTPU30BAHHBIX TEJ.DJIEKTPUICCKOE
T0JI€ 3apsUKEHHBIX Tel.IIpOBOAHMKH B 3EKTPOCTATHYECKOM MOJIe. DIEKTPOCTaTHUECKAs 3aIlINTa.

JMBIEeKTPUKY B 3JIEKTPOCTATUYECKOM M0J1€.3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IJIoLaan
TJIACTHH, PACCTOSHUS MEXKAY HUMH U TAAJIEKTPUIECKON MPOHUIIAEMOCTH. DHEPTHSI 3aPSHKSHHOTO KOHEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomol

N3mepenue 31eKTpo€MKOCTH KOHIEHCaTopa.

Tema 2. Ilocmoannstii Inekmpuueckuii mox. Toxku 6 paznuunvix cpedax

ONeKTpUYecKuil TOK. YCIOBHS CYIIECTBOBAaHUS JJIEKTpUYeckoro Toka. Mcrounmku Toka. Cumma Toka.
[TocTostaabIN TOK. Hanpspkenue. 3akon OMa 1l y4acTKa IeIu.

ONeKTpUYeckoe COMPOTHUBICHHE. YJENIbHOE COIMpOTHBIEHHE BemiecTBa. llocinenoBaTenbHoe, MapajuielbHOE,
CMEIIaHHOE COEIMHEHHWE TPOBOAHHMKOB. PaboTta amekTpmueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCTh
3IEKTPUUECKOTO TOKA. DJIEKTPOABIKYIIAS CUJIA U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa AJi MOTHON
(3aMKHYTOI) aneKTpudecKoi renu. KopoTkoe 3aMbIKaHue.

DJNEeKTpOHHAs] MPOBOJAUMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTHUBICHHUS METAUIOB OT TEMIIEpaTypBhL.
CBepxXpoBOAUMOCTb.

OnexTpuyeckuil Tok B Bakyyme. CBOWCTBa 3JIEKTPOHHBIX ITYYKOB.

[omynpoBoguuku. CoOcTBEHHass M MpPUMECHAsl NMPOBOAMMOCTH MOIYNpPOBOAHUKOB. CBoMcTBa p—N-mepexoja.
[TomynpoBOHUKOBBIE TIPUOOPEI.

OneKTpuYecKuil TOK B pacTBOpaxX M pacIulaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAs TUCCOLUAIUS. DIEKTPOIU3.

OnexTpuyeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [1nazma.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE NPHUMEHEHHE: aMIIEPMETP, BOJBTMETpP, PEOCTAT, UCTOUYHUKH TOKa,
AJIEKTPOHATPEBATENbHEBIE TIPUOOPHI, IEKTPOOCBETUTENEHBIE PHUOOPHI, TEPMOMETP COTPOTHUBIICHIS], BAKYYMHBIN JTHO,
TEPMHUCTOPHI U POTOPE3UCTOPHI, OTYIPOBOJHHUKOBBIN MO/, TATbBAHHUKA.

Lemoncmpayuu

W3mepenue cuiibl TOKA U HANPSKEHUSA. 3aBUCUMOCTD COMPOTUBIICHUS HUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIaM TONEePeYHOro cedeHns W Marepuana.CMelmiaHHOe coelWHeHHe NpoBOAHUKOB.IIpsMoe wu3MepeHue
ANEKTPOABWXKYIIEH cribl. KopoTkoe 3aMbIkaHNe TabBaHUYECKOTO JIEMEHTA U OIIEHKa BHYTPEHHETO COMPOTHBIICHUSI.

3aBUCHUMOCTh COINPOTHUBIICHUS METAUIOB OT TeMiepaTypslIlpoBonquMocTs 3mektponutoB.MIckpoBoil paspsa u
MIPOBOAUMOCTH BO3yXa. OJHOCTOPOHHASA MPOBOANMOCTD AHOA.

Yuenuueckuii osxcnepumenm, rabopamopuvie pabomoi

N3yueHue CMEMIAHHOIO COEAMHEHMsI pe3uCcTOpOB.M3MepeHue 3IeKTPOABUKYILIECH CUIbl UCTOUYHUKA TOKA U €ro
BHYTpPEHHEro conpoTuBieHus. Habmronenue anexTponmsa.

Me:xnpeaMeTHbIe CBSI3U

Uzyuenne kypca ¢usumku 0azoBoro ypoBHsS B 10 kiacce OCyHIECTBISIeTCS C YYETOM COAEPIKATEIBHBIX
MEXMPEAMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OMOIOTHN, XUMHUH, Teorpadi ¥ TEXHOJIOTHH.

Mescnpeomemuvle nonwsimusi, CBI3aHHBIE C H3YYEHHEM METOJIOB HAyYHOTO TIO3HAHWUS: SBJICHUE, HayYHbBIH (aKT,
TUIoTe3a, pu3nyeckas BeJIMYNHA, 3aKOH, TeOpHsl, HAOIOAeHUE, IKCIIEPUMEHT, MOZICTTPOBAaHUE, MOJICIh, U3MEPEHHE.

Mamemamuka: pelieHHe CUCTEMbI YpaBHEHWH, JmHeWHas (yHKIUS, mapabona, runepOoia, ux rpadukd u
CBOWCTBA, TPUTOHOMETPHUYECKHE (DYHKIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE
TOXKJIECTBO, BEKTOPHI M MX MPOEKIINU HA OCH KOOPAHMHAT, CJI0KEHNE BEKTOPOB.

buonozus: mexanunyeckoe NBIKEHHE B JKUBOW mpupone, nuddysus, ocMoc, TEIUIOOOMEH >KUBBIX OPraHU3MOB
(BHIBI TETIIIONEPEIAUH, TEIUIOBOE PAaBHOBECHE), JJIEKTPUUECKUE SIBIICHHUS B )KUBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BEIIECTBAa, CTPOCHHWE aTOMOB M MOJEKYJ, MOJIb BEIIeCTBa, MOJSpHAas Macca,
TEIUIOBbIE CBOWMCTBA TBEPABIX TeJ, KUIAKOCTEW W Ta30B, 3JEKTPUUYECKHE CBOMCTBAa METAJUIOB, AJIEKTPOJUTHYECKAS
JUCCOIMAITNS, TaTbBaHUKA.

Teoepaghus: BIaXHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus:: TpeoOpa3oBaHWE JBIKEHWH C HCIOJNB30BAaHHEM MEXaHW3MOB, YYET TpEHHS B TEXHUKE,
MOIIUITHUKY, WCIOJIh30BAaHUE 3aKOHA COXPAHEHHsI MMITyJbCa B TEXHHKE (pakeTa, BOJAOMET W JIPYTHE), JBHUTaTellb
BHYTPEHHET0 CropaHus, IapoBas TypOWHa, OBITOBOM XOJOJWIGHUK, KOHJWIIMOHEP, TEXHOJOTHH IOJy4YCHUS
COBpEMEHHBIX MAaTepHajioB, B TOM YHCIE HAHOMATepUaNOB, M HAHOTEXHOJOTWH, OSJIEKTPOCTaTUYeCKas 3aIluTa,



3a3eMJICHHE  JJEKTPONPHUOOPOB,  KCEpOKC,  CTPYWHBIA  TpUHTEp,  DJIEKTpOHArpeBaTeNbHbIE  MPHOOPHI,
3IIEKTPOOCBETUTENILHBIC PUOOPHI, FATbBAHHKA.

11 KJIACC

Pa3znen 4. DiaekTpoauHaAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumMHas UHOYKUUA

IlocrossnHble MarHuThl. B3auMoAeHCTBHE NOCTOSHHBIX MarHuTOB. MarHutHoe mnoje. Bektop MarHutHon
vHAYKUuKW. [IpuHOUI Cynepno3uiuy MarHUTHBIX MOJed. JIMHMM MarHUTHOW MHAYKUMM. KapTuHa JIUHUA MarHUTHOH
WHIYKUUU TOJIS1 OCTOSIHHBIX MarHUTOB.

MarnuTtHOE mMOJe MPOBOAHMKA C TokoM. KapTuHa NTWMHUN WHAYKIIMM MAarHUTHOTO IOJSI AJMHHOTO MPSIMOTO
MPOBOJIHAKA W 3aMKHYTOTO KOJIBIIEBOTO TIPOBOJHHKA, KaTymku ¢ TokoM. OmbIT Opcrena. BlammopeiictBue
MPOBOAHUKOB ¢ TokoM.Crita Ammepa, e€ Mmoay:nb 1 HanpaBienne.Cuia Jloperma, e€ Moaynb 1 HampaBieHne. J[Brxenre
3apsKCHHOM YacTHIIBI B OJHOPOAHOM MarHUTHOM moje. PaGora cuisl JlopeHna.

SIBneHue anexTpoMarHUTHOW HMHAYKUUU. [IOTOK BEeKTOpa MAarHUTHOM HHAYKIMH. OJNEKTPOABMXKYINAS CUJa
WHAYKIWAW. 3aKOH 3JIeKTPOMarHuTHON HHIyKIun Dapases.

BuxpeBoe osmekTpmdeckoe Tone. OIEKTPOABMKYIIAs CHJa WHAYKIIUA B MPOBOJHUKE, IBIKYIIEMCS
MOCTYNAaTeAbHO B OMHOPOAHOM MarHuTHOM mnoje.llpaBuwno Jlenna.MHayKTUBHOCTE. SIBICHHME CaMOMHIYKIIUH.
OJIEKTPOABIDKYIIAS CHJIA CAMOMHAYKIMH. DHEPrUsi MATHUTHOTO MOJIS KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckue yCTpOICTBA U MPAKTHYECKOE IPUMEHEHHUE: TIOCTOSIHHBIE MACHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEINb, YCKOPUTETH DIIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS T1E€Yb.

Jemoncmpayuu

OmneiT Opcrena. OTKIOHEHUE ANEKTPOHHOIO yYKa MArHUTHBIM MOJIeM. JIMHUM MHAYKIIMA MarHUTHOTO HOJIS.

B3anMoaeiicTBre AByX MpOBOAHUKOB ¢ TOKOM. Cuna Ammnepa./lelictBue cuibl JIopeHIa Ha HOHBI SICKTPOIUTA.

SBnenue anekTpoMarHuTHONH MHAYKIMU. [IpaBmno Jlenma.3aBHCUMOCTD JICKTPOABIKYIICH CUITBI HHIYKIIUUA OT
CKOPOCTU U3MEHEHUSI MarHUTHOTO IOTOKA. SIBIEHNE CAMOMHIAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomuol

M3yueHue MarHuTHOTO TOJIS KATYIITKHA C TOKOM.

HccnenoBanue nedcTBUS MOCTOSIHHONO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS! 3JEKTPOMATHUTHON HHITYKIUU.

Paznen 5. Kosiebanus 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoOMAazHUMHbIE KOJ1eOAHUSA

KonebarenpHas cucrema. CBoOOIHBIE MexaHUYecKHe KoneOanus. ['apmMonmueckue konedanus. [lepuon, gacroTta,
ammutyna u ¢asza xoneOanuid. [IpykKMHHBIA MasTHUK. MareMaTHYeCKHHd MAasTHHK. YpaBHEHHE TapMOHUYECKHX
kosieOanuii. [IpeBpalieHre 3HepTruy Ipy TAPMOHUYECKHUX KOJICOAHUSX.

KonebarenbHbiii koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJICOAHHUS B HIICATHHOM KOIEOATEIhHOM KOHTYpE.
AHanorus Mexay MEXaHWYeCKHUMH M 3JeKTPOMarHUTHBIMU KolebaHusmu. Dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUHU B UJCATHHOM KOJeOaTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarommx KoJieOaHUAX. BBIHYXIeHHbIE MexaHW4eckue KoneOaHus. Pe3oHaHC.
BreIHyX1I€HHBIE 2IeKTPOMarHUTHBIE KOJIEOaHMs.

[lepemennsiii Tok. CHHycOMIadbHBIN TepeMeHHBIH TOK. MOIIHOCTh MEPEeMEHHOr0 TOKa. AMIUINTYIHOE U
JIEHCTBYIOIEE 3HAUCHIE CHJIBI TOKA U HAIIPSDKCHHUS.

Tpanchopmarop. [IpousBoscTBo, Mepenada u NOTpeOICHUE ANEKTPUIESCKON SHEPTUU. DKOJIOTUIECKIE PUCKU TIPH
MPOU3BOACTBE 3NEKTpo3Heprun. KynpTypa ucnosib30BaHus 3JE€KTPOIHEPT UM B IOBCETHEBHOM KU3HU.

TexHu4ecKue yCTPONCTBA U MPAKTUUECKOE MPUMEHEHHUE: MIEKTPUUECKHUI 3BOHOK, TEHEPATOP TIEPEMEHHOTO TOKA,
JIMHUY 3JIEKTponepenay.

Lemoncmpayuu

HUccnenoBanne mapaMeTpoB KoyiebaTeIbHOW CHCTEMBI (TIPYXKHHHBIA UIIK MaTEMAaTHIECKUI MasSTHUK).

Habnronenne 3artyxatommx KkosieOanuit.VccnenoBanne CBOWCTB BBIHYXKJCHHBIX —Kosiebanuit. HabmroneHue
pe3onanca. CBOOOIHBIEC AIEKTPOMArHUTHEIE KOJIeOaHusI.

OcruutorpaMMEl (3aBUCHMOCTH CHITBI TOKA M HATIPSHKCHHS OT BPEMEHH) IS DJIEKTPOMArHUTHBIX KOJICOaHMi.

Pe3onanc npu mocnea0BaTeI-HOM COSTUHEHUN PE3UCTOPA, KATYIITKU HHIYKTUBHOCTH M KOHICHCATOPA.

Mopenb TUHUY 3JIEKTPONEpEIaUH.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomuol

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia MaJTBIX KoeOaHuii Tpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Tpy3a.

UccnenoBanue mnepeMEHHOTO TOKa B IENM K3 IOCIEIOBATENbHO COCAUHEHHBIX KOHACHCATOPA, KATYIIKU U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUnHble 80JIHbL

MexaHnudecknue BOJHBI, YCJIOBUSA pacrpoctpaHeHus. Ilepmon. CKOpOCTh pacHpOCTpaHEHHS W JJIMHA BOJHBL.
[Tonepeunsie u poaobHEIE BONHEL. MHTepdepennus n nudpakiius MeXxaHUIeCKAX BOJIH.

3Byk. CKOpoCTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.



DNeKTpOMarHWTHBIE BOJHBL. Y CJIOBHS M3IyYEHUS JIEKTPOMAarHUTHBIX BOJH. B3aumHast opueHTanms BeKTopos E,
B, V B snekrpomarHuTHO# BOJHE. CBOHCTBa 3JCKTPOMATHUTHBIX BOJIH: OTPAXKCHUE, MPEIOMIICHUE, IOJISIPU3AIIMs,
mudpakus, uaTepdepeHius. CKOpoCTh ANMEKTPOMArHUTHBIX BOJH.

[IIkana »yeKTpOMarHUTHBIX BOJH. [[puMEHEHUE IIEKTPOMATHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIHATIEI pagroCBsI3U U TeneBuaeHU. Pagunonokanmsa. DIeKTpoMarHuTHOE 3arpsi3sHEHNE OKPY KaIOIIeH CpeIbl.

TexHuueckne yCTpPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: MY3BbIKAJIbHBICE WHCTPYMEHTHI, YIbTPa3BYyKOBas
IUArHOCTHKA B TEXHUKE U MEIUIMHE, pajap, paJuolpHEMHIK, TEIEBU30D, aHTeHHA, TenedoH, CBU-meyp.

Jemoncmpayuu

OO0pa3oBaHue U PacIpOCTPaHEHUE MMOTICPEYHBIX U TPOIOJILHBIX BOJH. KoneOmromieecs Telo Kak HICTOYHUK 3BYKA.

HaOmonienue oTpakeHHS W TPEIIOMIICHUST MEXaHW4YecKuX BoyH.HaOmoneHuwe wHTephEepeHIMu U AU(pakiug
MEXaHHYECKUX BOJIH.3BYKOBOW PE30HAHC.

HaGuroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOM U YaCTOTOH KoJieOaHUH.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXXCHUE, MPEIIOMIICHUE, MOJIAPU3AIUs, TUGPAKIIHS,
HHTEphEPCHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiHOE paclIpoOCTpaHEHUE CBETA B OJJHOPOIHOM cpene. JIyu cBera. ToueuHblid
HCTOYHHK CBETA.

OTpakeHne cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHHI B INTOCKOM 3epKaie.

[Ipemomiienue cBera. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOMIOTHBIA TOKaszaTreiab mnpenomieHus. [lomHoe
BHYTpEHHEE oTpakenue. [[penenpHbIil yro moJTHOTr0 BHYTPEHHETO OTPAXKCHUSI.

Hucnepcus ceera. CnoxxHbIN cocTaB Oenoro cBera. L{gerT.

Cobuparome U paccenBaroniie JUH3BL. ToHKas jmuH3a. POKYCHOE pPAaCCTOSHHE W OINTHYECKas CHJIa TOHKOM
nuH3bl. [locTpoeHne M300paXkeHUi B COOMpPAIOIIUX M PacCeUBAIONIUX JMH3aX. DopMyIia TOHKON JIMH3BL. YBeJIUUCHUE,
JaBaeMO€ JIMH30M.

[Ipenenbl pUMEHUMOCTH T€OMETPUUECKON ONTHKU.

BonnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE UCTOYHHMKH. Y CIOBUS HAOIONCHUS MaKCHUMyMOB U
MHUHUMYMOB B HHTEP(PEPEHIIMOHHON KAPTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX HCTOYHHKOB.

Hudpakuus ceera. udpaknnoHHas pemiérka. YCIoBHE HAONIONCHHUSA TJIaBHBIX MAaKCHMyMOB TpU IaJCHHUU
MOHOXPOMaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHnyeckue ycTpOWCTBA M MPAKTHYECKOE MPHUMEHEHHE: OYKH, JIyma, (oToarmmapar, MpOeKIIMOHHBINA armapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIHOHHAS PEIIETKA, TIOJSIPOH/T.

Lemoncmpayuu

[IpsmonuHeiHOe pacpocTpaHeHNe, OTPaXKEHHE U IpeioMIIeHne cBeTa. ONTHYECKUE PUOOPEIL.

[TommHoe BHyTpeHHee oTpakeHne. Mopens cBeToBoia. MiccnenoBanue CBONCTB H300paKeHH B JIMH3AX.

Monenu Mukpockora, tejeckona.Ha0monenne uarepdepeniuu ceera. Hadmroaenue nudpakimu ceera.

Habmonenue mucnepcun cBeta. [lomydeHne crmekTpa ¢ moMombio mpu3MeblllonydeHue crekTpa ¢ IMOMOIIBIO
mudpakroHHON pemérku. Habmonenue monspusaiuu cBeTa.

Yuenuueckuii osxcnepumenm, rabopamopuvie pabomoi

M3mepenne mokazaTelis MpeioMIICHUS CTEKIIA.

HccnenoBanne cBOWCTB M300pakeHUH B TIMH3aX.

Habmonenune mucnepcun ceera.

Paznen 6. OcHOBBI cieMAILHON TEOPHH OTHOCUTEJILHOCTH

I'paHuuBl IPUMEHUMOCTH KJIACCUYECKOM MexaHMku. llocTynarel cnenuanbHONW TEOPUHM OTHOCHTEIBHOCTH:
WHBAPUAHTHOCTbh MOJYJII CKOPOCTH CBETA B BAKyyMe€, IPUHLIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENLHOCTH OJJHOBPEMEHHOCTH. 3aMe IJICHUE BPEMEHH U COKPAIIICHHUE JTHHEI.

DHEprus ¥ UMITYJIbC PEISTHUBUCTCKON YaCTHIIHI.

CBs13b MacChl C SHEPIUEe U UMITYJIbCOM PENIATUBUCTCKON YaCTUIBI. DHEPTHS TTOKOS.

Paszpen 7. KpanroBasi pusuka

Tema 1. Inemenmol K6anmMoGOI ONMUKU

®otonsl. Dopmymna [lnanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOH. DHEPrus U UMITYJbC (HOTOHA.

OtkpeitTne u uccnenosanue ¢orodpdexra. Onbitel A. I'. Cronerosa. 3akonsl (orodddexra. YpaBHeHHE
Ouinmrerina 1 poroaddekra. «KpacHast rpanuiay dhorodddexra.

Hasnenue ceera. OnpiTe! [1. H. JIeGenena.

XuMHYECKOE AEUCTBHE CBETA.

TexHuueckue ycTpoicTBa M TPAKTHUECKOE TNpPUMEHeHWe: (OToIeMEeHT, (OTOJAaTYMK, COJHEYHas Oatapes,
CBETOJINO/I.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OmbeiTel Pesepdopma mo paccesHuto o -dacTur. IlnanerapHas Momenh aroma.
[Moctynater bopa. M3nyuenue u moriomieHne (GOTOHOB IMpH MEpPexXoJe aToMa C OJHOTO YPOBHS SHEPTUU Ha JPYTOH.
Buner ciektpoB. CriekTp ypoBHEN SHEPTHUHM aTOMa BOAOPOAA.

BonHoBbI€ cBoiicTBa yacTuil. BosHbl e bpoitnsa. KopnyckyisipHO-BOTHOBOH Jyalinu3M.

CrioHTaHHOE U BBIHY)KJICHHOE HU3JIy4CHHE.

TexHuueckre YCTPOHCTBA M TIPAKTHUECKOE IPUMEHEHHE: CHEKTPAIbHBIA aHamu3 (CIEeKTPOCKOI), Jasep,
KBaHTOBBIM KOMIIBIOTED.

Tema 3. Amomnoe sopo

DKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTD cTpoeHus aapa. OTKpeiTHe paguoakTuBHOCTU. OnbITH Peszepdopaa
MO OMNpEIeNICHHIO COCTaBa PaJHOaKTHBHOrO u3iaydeHus. CBoiicTBa anbda-, OeTa-, raMMma-uziaydeHus. BrusiHue
PaAMOaKTUBHOCTH HA KUBBIC OPTaHU3MBI.

OtkpeiTHe TIpoTOHA W HelitpoHa. Hyknonnas monens sapa [eiizenOepra—MBanenko. 3apsn siapa. MaccoBoe
qucio aapa. M3oTonsl.

Anbda-pacnan. OJEKTPOHHBIH W TO3UTPOHHBIA Oera-pacman. ['aMma-m3mydenne. 3aKOH paJHOAKTHBHOTO
pacnaga. JHeprus CBsi3U HyKJIOHOB B aape. Anepusie cuibl. ledext macce sapa.

SnepHble peakiun. [lenenue u cuHTes Auep.

SAnepusiii peaktop. Tepmosinepusiii cunte3. [IpobaeMbl 1 MEepPCIEKTUBBI AACPHON IHEPTETHKH. JKOJIOTHUECKUE
aCIIEKTHI SACPHON IHEPTeTHKHU. DIeMEeHTapHble yacTullbl. OTKPHITHE ITIO3UTPOHA.

MeTo 161 HAOTIOJCHHS U PETUCTPALIMH DJIEMEHTAPHBIX YACTHII.

OyHnamMeHTaNbHbIC B3aUMOICHCTBUS. EAMHCTBO QU3HMUeCKON KapTHHBI MUDA.

TexHuueckue yCTpOHCTBA M NPAKTUUYECKOE IPUMEHEHHE: JO3UMETpP, KaMepa BuiibcoHa, saepHbI peakTop,
aToMHasi 6bomba.

Yuenuueckuii skcnepumenm, nabopamoprule pabomoi

HccnenoBanne TpekoB 9acTul (110 TOTOBBIM (hoTOrpadusim).

Pazpnen 8. DinemMeHTHI ACTPOHOMUM U aAcTPOPU3UKHU

Otansl pa3BUTHs acTpoHOMUU. [IpuKiIanHoe 1 MHPOBO33pPEHYECKOE 3HAUEHUE AaCTPOHOMHUH.

Bun 38é3nH0r0 HeOa. Co3Be3nus, SIpKUE 3BE3IbI, IJIAHEThI, UX BUIUMOC JBIKCHUE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTG. McTounuk sHeprun ConHua U 3BE37. 3BE3/ABI, HX OCHOBHBIE XapaKTEPUCTUKH.
JuarpaMMa «CHeKTpaJbHBIA KJIAacC — CBETHUMOCTH». 3BE3ZbI INIABHOM IOCIENOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTB» IS 3BE3] INIaBHOM NOCIIEAOBAaTENBHOCTH. BHyTpeHHee cTpoeHne 3BE37. COBpEMEHHBIE IPECTABICHUS O
MIPOUCXOKICHUH M 3BoMonMU ConHIA U 3BE3/. DTambl )KU3HH 3BE3.

Mneunsiit [Iyte — nama [amaktwuka. Ilonoxxenme u nBmwxenue Comuna B [amaktuke. Tumbl rajakTHK.
Pagunoranaktukn u kBazapsl. YEpHBIE ABIPHI B spax TaJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa00xna. Pazberanme ramaktuk. Teopust bonbimoro B3pbiBa.
PenukToBoe usnyuenue.MaciirabHas crpykrypa Beenennoit. Meraranakruka. HepenéHnnbie mpo0iieMbl aCTpPOHOMUHU.

Yuenuueckue nabniooenus

HaGnronenust HeBOOPY)KEHHBIM IJ1a30M C MCIOJIb30BAHHEM KOMIIBIOTEPHBIX NPHIIOKEHHH ISl OIpeleNieHUs
MOJIOKEHNUST HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c0o3Be3/1ist CEBEpHOTO MOMYIIAPHUs U SIPKUE 3BE3/BL.

Hab6mronenus B Teneckon Jlynsl, manet, Miteanoro [lytu.

Oo6o0maronee NOBTOPeHUE

Ponp ¢u3uku M acTpOHOMHHM B 3KOHOMUYECKOM, TEXHOJIOTMYECKOH, COLMaTbHOM M 3THYECKOH cdepax
JIeSITEIBHOCTH  YeNIOBEKa, POJIb M MecTO (U3UKU W acTPOHOMHUM B COBPEMEHHOH HAy4HOW KapTHHE MHpa, pOJb
¢u3nyeckoil Teopuu B (HOPMHUPOBAHUM TMPEACTABICHUN O (PU3UYECKOH KapTHHE MUpPA, MECTO (U3UYSCKONW KapTHHBI
MHUpa B 00IIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEACTABICHUH O IPUPOJIE.

Me:xnpeaMeTHbIe CBSA3H

Nzyuenune xypca ¢usuku 0a3oBoro ypoBHs B 11 Kkjgacce OCYIIECTBISETCS € YUETOM COJEPIKATEIbHBIX
MEXIIPEMETHBIX CBS3EH ¢ KypcaMy MaTeMaTHKu, OMOIOTHH, XMMUH, Teorpaduu 1 TEXHOIOTHH.

Mescnpeomemuvle nonsamust, CBI3aHHbIE C U3yUYE€HHEM METOJIOB HAyYHOTO IO3HAHMSA: SBJICHUE, HAY4YHBIH (akT,
TUIoTe3a, pu3nyeckas BeIMYNHA, 3aKOH, TeOpHsl, HAOIOAeHUE, IKCTIEPUMEHT, MOZICTTPOBAaHUE, MOJICh, U3MEPEHHE.

Mamemamuka: pelleHHe CHUCTEMbl YPaBHEHHWH, TPUTOHOMETpUYecKue (YHKUMHU: CHHYC, KOCHHYC, TaHICHC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXAECTBO, BEKTOPBI M WX MPOEKIUH Ha OCH KOOPAMHAT, CIOKEHHE
BEKTOPOB, IPOW3BOJHBIC JIIEMEHTApHBIX (YHKIWH, TPU3HAKK TOJOOWS TPEYroJbHHUKOB, OIpEJeICHIe ILIONIA K
IIOCKHUX Quryp u oobEMa Ted.

buonozus: snexrpudeckue SBIEHHS B JKUBOW NpUpoJE, KoJjeOaTelbHbIE IBIKEHUS B JKUBOW MPUPOJE,
ONTHYECKHUE SIBJICHUS B )KUBOU IIpUupoac, HeﬁCTBHe paaunany Ha )XUBBIC OPraHU3MBI.

Xumus: CTpOGHUE aTOMOB W MOJICKYJ, KPUCTAUTMYECKasl CTPYKTypa TBEPJBIX Tell, MEXaHH3MbI 00pa30BaHUs
KpUCTAJUTMUECKON PEIIETKH, CTIEKTPAJIbHBIN aHAIN3.

l'eoepaghua: MarHuTHBIE TMONIOCAa 3€MIIM, 3aJ€XH MAarHUTHBIX pPyl, (OTOChEMKA 3€MHOH NOBEPXHOCTH,
MPEACKA3AHNUE 3EMIIETPSICEHUN.



Texnonozus: TUHUN 3JEKTpOIEpead, FeHepaTop MEPEMEHHOIO TOKa, 3JIEKTPOJBUraTellb, MHIYKIMOHHAS IIEUb,
pazap, pamxuonpuéMHHK, TEIeBHU30p, aHTeHHa, Teiedon, CBY-meub, MpOeKIUOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJHe4Has OaTtapesl.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O
OBIIEI'O OBPA30BAHMA

OcBoenne yueOHoOro mpenmera «@Pusuka» Ha YpOBHE CpeiHero oomero oOpa3oBaHust (0a30Bbl YPOBEHB)
JOJDKHO 00€CHEeYUTh AOCTH)KEHHE CIIEAYIOIIMX JUYHOCTHBIX, METAlPEeIMETHBIX W IPEIMETHBIX 00pa30BaTENbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSI YydeOHOro mnpeamera «®Dusnka» MOKHBI OTpakaTh TOTOBHOCTh U
CHOCOOHOCTh OOYYalOMIMXCS PYKOBOJACTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEW MO3WINEH JMYHOCTH, CHCTEMOU
LUEHHOCTHBIX OPHUEHTALMi, MO3UTUBHBIX BHYTPEHHHX YOCKICHUH, COOTBETCTBYIOIIMX TPAaJUIMOHHBIM IEHHOCTSIM
pOCCHIICKOTO 00LIeCcTBa, PACIIMPEHNE KU3HEHHOTO OMbITa U ONbITAa JESTENBHOCTH B MPOLECCe pealn3allii OCHOBHBIX
HalpaBJICHUH BOCIIUTATEILHON AEATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpakmaHCcKOr0 BOCIIMTAHMS :

c(OPMHUPOBAHHOCTb TPAXKAAHCKOW TMO3UIMK OOydJaloUmIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO YJICHA
POCCHICKOTO O0IIECTBA;

MIPUHATHE TPAAULIHOHHBIX O0ILEYETOBEUECKUX TYMAHUCTUYECKUX U IEMOKPAaTHYECKUX LIEHHOCTEH];

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIbHOCTh B HMHTEpEcax TIPaKAaHCKOTO OOINECTBa, y4acTBOBATH B
caMoyIpaBJICHUHU B 00pa3oBaTeIbHOM OpraHu3alyum;

YMEHHUE B3aMMOJICHCTBOBATD C COLIMANBHBIMU HHCTUTYTaMH B COOTBETCTBHHM C UX (DYHKUMSMH U Ha3HAUCHUEM;

FOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHHCKON TPayKIAaHCKON MACHTUIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILEHHE K IOCYIapPCTBEHHBIM CHMBOJIAM, JOCTIKEHHUAM POCCHUHMCKUX YUEHBIX B 00J1aCTH (PU3HNKH
U TEXHHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO IIOBEACHUS;

CIOCOOHOCTH OIIGHUBATH CHUTYallMI0 M TMPUHAMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYICh HA MOpPAaJbHO-
HPaBCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHCJIE B JIEATENIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOECHUE YyCTOWIMBOTO OYAyILEro;

4) 3CTEeTHYECKOro BOCIUTAHMA:

ACTETUUECKOE OTHONICHUE K MUPY, BKJIFOUYAs SCTETUKY HAYYHOTO TBOPUECTBA, IPUCYILETO PU3HYECKON HayKe;

5) Tpy10BOro BOCIUTAHUSA:

HHTEpeC K Pa3NuuHbBIM chepaM mnpodeccHOHaTbHON esTeIbHOCTH, B TOM YHWCIIE CBSI3aHHBIM C (PU3MKOH M
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOpP OyayIel mpodeccun M peanr30BbIBATE COOCTBEHHBIE KH3HEHHBIE
TUJTaHBb;

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHMIO W caMOOOpPa3oBaHMIO B 0OMacTH (U3MKM Ha NPOTSHKEHUH BCEH
KU3HU;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTD IKOJIOTUIECKOM KyJIBTYPbI, 0CO3HaHKE III00ATBHOTO XapaKTepa HKOJIOTMYECKHUX MPooIIeM;

IUTAaHUPOBAHUE M OCYILIECTBICHUE NEHCTBUII B OKpy’Karolledl cpele Ha OCHOBE 3HAHUS LieJeld YCTOHYMBOTO
Pa3BUTHS YETIOBEYECTBA;

pacLIpeHne OIbITa JESITEIbHOCTH SKOJIOTHUECKON HAIIPAaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUN 110 (PU3HKE;

7) EHHOCTH HAYYHOI'0 IO3HAHMSI:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NIECKOW HAYKH;

OCO3HaHWE IEHHOCTH HAy4YHOW [eATENIbHOCTH, TOTOBHOCTh B TpOIECCe W3Y4YEeHHS (HU3UKK OCYIIECTBISATh
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO JEITENbHOCTh MHIANBUAYAIBHO U B IPYTIIIE.

METAHNPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbLHBIE YUeOHbIe TeiicTBUS
ba3oBble JJornyeckne qeHCcTBUA:
CaMOCTOSITEIbHO (POPMYJIUPOBATh M aKTYyaJIM3UPOBATH IIPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
OTIPEIEIATE EeNN JACSITSIIBHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPHUH UX JOCTHKCHUS;
BBISIBJISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B PACCMAaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaTeiBaTh TUIAH PEIICHUS MPOOJIEMBbI C YYETOM aHaM3a MMEIOIUXCS MATePHAIbHBIX W HEMaTepHUaTbHBIX
pecypcoB;
BHOCHUTH KOppeKTI/IBbI B JCATCIBHOCTH, OLICHHWBATH COOTBECTCTBHUC pe?,y.HBTaTOB oeisaM, OLCHHBATH pI/ICKI/I
MOCIEICTBUHN NEATECILHOCTH,



KOOPJMHUPOBAaTh M BBINOJIHATH pabOTy B YCIOBHSX pEaJbHOrO, BHPTYalbHOTO M KOMOWHHPOBaHHOTO
B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHHE IPU PEIICHUH >KU3HEHHBIX TPOOIIeM.

Ba3oBble ucciiegoBaTeIbCKue 1eiiCTBUS:

BJIaZIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMH MOHATHAMHA B MeTOoaMu (pr3ndecKoil HayKw;

BJIaJIeTh HaBBIKAMH Y4eOHO-HCCIIE0BATENBCKON U MPOSKTHOM ACSTEILHOCTH B 0071acTH (PU3UKH, CIIOCOOHOCTHIO
U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY IIOMCKY METOJIOB pEIICHHs 3a/1ad (U3MYECKOTO COACPKAHUS, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MO3HAHUS;

BIaJeTh BUAAMHU JESITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHHUS, €ro MHTEpPHpEeTaluH, NpeoOpa3OBaHUIO H
MPUMEHEHHUIO B Pa3IMYHBIX YI€OHBIX CHUTYallUsIX, B TOM YHCIIE TIPU CO3/1aHUH YUEOHBIX MPOEKTOB B 00JaCTH (PH3HKH;

BBIBIIATh NPUYMHHO-CIICICTBEHHBIE CBA3M W aKTyaJM3MpOBATh 3a/ady, BBIJBHIAaTh THIOTE3Yy €€ peIIeHHS,
HaXOJIUTb apTyMEHTHI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHS;

aHaJM3UPOBATh TIONyUYEHHbIE B XOJ€ PEIICHHS 3aJaull pe3ybTaThl, KPUTHUECKH OLEHUBATH MX JIOCTOBEPHOCTb,
MPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTH U (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 00Pa30BATENBHON NEITEILHOCTH, B TOM YHCIIC TIPH N3yUCHUH
¢bu3uKy;

JlaBaTh OLEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPHOOPETEHHBIN OMBIT;

YMETb EPEHOCUTD 3HAHUS MO (PU3HUKE B MPAKTHUYECKYIO 00JIACTh KU3HEACATEITBHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJIEH, TIPEIIaraTb OPUTHHAIbHBIC OAXO/IbI U PEILICHHUST;

CTaBUTH NPOOJIEMBI M 33/1a4H, JIOIYCKAOIINE ATbTePHATHBHBIC PEIICHUS.

PaGora ¢ unpopmanueii:

BIaJeTh HaBBIKAMH TONydeHHs HHQopManuu (QHU3MYECKOTO COJCpKaHUS W3 HMCTOYHHKOB DPa3HBIX THUIIOB,
CaMOCTOSITEIBHO OCYLIECTBISTH MOUCK, aHAH3, CHCTEMATHU3AIMIO U HHTEPIPETANNIO HHYOPMAIHN PA3INIHBIX BUIOB H
(hopM mpencTaBIeHNS;

OLIEHMBATH JIOCTOBEPHOCTH HHPOPMALIUH;

WCTIONB30BaTh CPENCTBA MH()OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHA B pEHIEHUH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX M OPTaHH3AIlMOHHBIX 337a4d C COOJIOJCHHEM TpeOOBaHMI dPrOHOMHKH, TEXHHKH 0E30I1acHOCTH,
THTHEHBI, pecypcocOepeskeH s, MPAaBOBBIX U STHYECKHX HOPM, HOpM HH(OPMAIIMOHHON 6€301acHOCTH;

CO3/IaBaTh TEKCTHI (DU3MYECKOTO COJCPKAHUSI B PA3NMYHBIX (opMaTax ¢ y4y€TOM HazHaueHHUs WHPOPMALUH U
[EeNIeBOI ayAUTOPHH, BBIOUpPAsi ONTUMAIBHYIO ()OPMY PEICTABICHNS M BU3YyaTH3alnH.

KoMMmyHMKaTHBHBIE YHUBEpPCaJIbHbIe Y4eOHbIe 1eliCTBUSL:

OCYIIECTBIISTH OOIIEHNE Ha yPOKax (PU3HKH U BO BHE-YPOUHOM JEATEILHOCTH;

pacno3HaBaTh NPEANOCHIIKH KOH(GIUKTHBIX CUTYallui U CMTr4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh ¥ UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U UHIUBHULyabHOM PabOThL;

BBIOMpPATh TEMATUKy M METOJABI COBMECTHBIX JEHCTBUI ¢ Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)IIOTO
YJIeHa KOJUIEKTHBA;

IIPUHUMATh LIENU COBMECTHOH JESITEIILHOCTH, OPraHU30BbIBATE U KOOPIAUHHUPOBATH IEUCTBHS 110 €€ JOCTUKEHUIO:
COCTABIISATh IJIaH JCUCTBUM, PACIPEACIATh POJIM C YYETOM MHEHHH YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOM
paboTHI;

OLIEHMBATh KayeCTBO CBOEI0 BKJAJa M KaXIOr0 YJYaCTHHKA KOMAaHJAbI B OOIIMH pe3ysbTaT MO pa3paboTaHHBIM
KpUTEPUIM;

mpeajgaraTb HOBBIE TPOEKTHI, OLEHUBATh HJEU C TO3WLIUM HOBHU3HBI, OPHTHHAIBHOCTH, NPAKTUYECKOU
3HAYUMOCTH;

OCYLIECTBJISTh IO3UTUBHOE CTPATErMYECKOE IOBEJICHUE B PA3JMYHBIX CUTYalHUsAX, IPOSBIATH TBOPYECTBO H
BOOOpakeHNEe, OBITh MHUIIHATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe yueOHbIe AelCTBHSA
Camoopranuszanus:
CaMOCTOSITEIIbHO OCYIIECTBIISITh TIO3HABATEIBHYIO JESITEIBHOCTh B 001acTH (U3UKU U aCTPOHOMHH, BBISBIATH
po0JIeMbl, CTaBUTh U HOPMYJINPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITETIBHO COCTaBJISATh IUIAH PEMIEHUS pacuy€THBIX M KAUeCTBEHHBIX 3a]ad, IUIaH BBIOJIHEHUS
MPaKTUIECKOW PabOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M NIPEANIOYTCHHUH;
J1aBaTh OLIEHKY HOBBIM CUTYyallHsIM;
pacimpsATh paMKH y4eOHOTo mpeMeTa Ha OCHOBE JIMYHBIX NPEANOYTEeHU;
JieNiaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILICHNUE;
OIIEHHBATh MPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (DOPMUPOBAHUIO W TPOSIBICHUIO 3PYAMLUH B OONACTH (U3MKH, MOCTOSHHO IOBBIMIATH CBON
00pa3zoBaTeILHBIN U KYIbTYPHBIA YPOBEHbD.



CaMOKOHTPOJIb, SMOLIHOHAJILHbII HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, BHOCUTH KOPPEKTHBHI B JICSITEIHLHOCTh, OIICHIUBATH COOTBETCTBHUE PE3yJIHLTATOB
EIIsIM;

BJIaJICTh HABBIKAMH TO3HABATEIHHON pe(IEKCHM KaK OCO3HAHHS COBEpPIIAEMBIX JCHCTBHA M MBICIUTEIHHBIX
MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHIA;

HCIIOJIL30BaTh MPUEMBI pe(hIICKCUH [T OIICHKH CUTYalluH, BHIOOPa BEPHOT'O PEIICHYS,

YMETh OIIEHHBATh PUCKH U CBOCBPEMEHHO MTPUHUMATE PEIICHHS 10 UX CHUKCHUIO;

MPUHUMATH MOTHBEI M apTYMEHTBI APYTHX MPH aHATTN3E PE3yIIbTATOB JICATEILHOCTH;

MPUHUMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATH MOTUBBI U @PTYMEHTBI APYTUX MPY aHAIHU3E PE3yJIbTaTOB ACSITCIBHOCTH,

MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIMOKH.

B mporiecce moCTHXKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI 1O (U3WKE IS YPOBHS CPEAHETO
oOmiero 0o0pa3oBaHUs y OOYYArOIIMXCS COBEPIIEHCTBYETCS OMOIMOHAIBHBIA WHTEIUICKT, MPEAIOJaratonui
c(hopMHPOBAHHOCTE:

BHYTPEHHEH MOTHBAIlUM, BKIIIOYAIONMICH CTpPEeMJIGHHE K JOCTHKCHHIO TIEIM W yCHeXy, OINTHMH3M,
VHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATh UCXOJIS M3 CBOMX BO3MOXKHOCTEIH;

AMIATHH, BKIIOYAKOIIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBLHOE COCTOSIHME JAPYTHX, YYUTHIBATH €r0 MpU
OCYIIECTBICHUU OOIICHNUS, CIOCOOHOCTh K COYYBCTBHIO U CONIEPEIKUBAHMUIO,

COIMAJIBHBIX HAaBBIKOB, BKJIFOYAIOIIHNX CHOCO6HOCTL BBICTpAaMBaTh OTHOUICHUA C APYTUMU JIHOAbMU, 32160TI/ITI)CSI,
MPOSIBIISATH MHTEPEC U pa3peniath KOH(IUKTEHI.

INPEJMETHBIE PE3YJIbTATBI

K xonmy oOyduenuss B 10 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpayKaTb
c(OPMHUPOBAHHOCTD Y O0YYAIOIIMXCSI YMEHUI:

JIeMOHCTPHUPOBATh Ha MpUMepax poJib U MecTo (Ppu3KKH B HOPMUPOBAHUHN COBPEMEHHONW HAYYHOH KapTHHbBI MUDA,
B Pa3BUTHH COBPEMEHHOUN TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON AESITEIbHOCTH JIFOEH;

YUUTHIBATh TPAaHUIBl NPUMEHEHHS] H3YYCHHBIX (U3NUECKUX MOJICNICH: MaTepuanbHash TOYKA, MHEpUUaTbHas
cucreMa OTc4éra, abCONMIOTHO TBEPHOE TENO, MACAIBHBINA ra3, MOAENH CTPOEHHS Ia30B, KHUAKOCTEH M TBEPABIX Tel,
TOUYCYHBIN PJEKTPUUECKUH 3apsl P PELICHNH (PU3HUYECKUX 3a1a4;

pacro3HaBaTh QU3MYECKHE SBICHHS (TIPOLECChl) M OOBIICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-
KMHETUYECKOH TEOPUHU CTPOCHHUS BEIECTBa M MIEKTPOJUHAMMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOe
IBIDKEHHE, CBOOOAHOE MAaJEHHE TeJl, IBI)KEHHE II0 OKPY)KHOCTH, WHEpLMs, B3auMoAewcTBHe Tel, Iuddysus,
OpOYHOBCKOE ABHKEHHUE, CTPOCHHUE KHUIKOCTEH U TBEPABIX TeJ, N3MEHEHUE 00BbEMa Tell IPU HArPeBaHUU (OXJIAXKICHHUN ),
TEIUIOBOE paBHOBECHE, HCIapeHHe, KOHICHCAllus, IUIaBICHHWE, KpHCTaUIM3allus, KUIEHHe, BJIaXHOCTh BO3/yXa,
MOBBIILICHUE JTABJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCYZE, CBSI3b MEXIY MapaMeTpaMy COCTOSHUS Tasa B
U30IIpoLECcCax, HIEKTPU3ALMS Tell, B3aUMOIEHCTBUE 3apsA0B;

OIMCHIBATh MEXaHWYECKOE JIBWKEHUE, MCIOJIb3Ys (PM3NYECKHEe BENIWYHHBL: KOOpJAWHATA, MYTh, INEepeMEICHUE,
CKOpOCTh, YCKOpEHHE, Macca Tella, CHJla, WMIIYyJIbC TeNa, KHHEeTHYeCKass DSHEeprus, IOTeHIHalbHas O3HEpTus,
MexaHHueckass paboTa, MEXaHWYecKass MOIIHOCTh;, NPH ONHMCAHMM MPAaBWIBHO TPAKTOBaTh (U3MUECKUIl CMBICT
WCTIONB3YEMBIX BEIUYMH, UX O0O3HAUYEHHsI U CAMHUIIBI, HAXOIUTh (POPMYIIBI, CBSI3BIBAIONIE JAHHYIO (DU3UYECKYIO
BEJIMYKHY C IPYTUMH BEJIMYMHAMU,

OINMCHIBATh M3YYEHHBIE TEIUIOBBIC CBOMCTBA TE€J W TEIJIOBBIC SIBJICHUS, MCHOJIB3YSA (U3UUECKUE BETUYUHBL:
JaBJICHHE Ta3a, TEMIEpaTypa, CpeIHssI KHHETHYECKast SHEPTUsl XaOTHUECKOT0 IBIXKEHUSI MOJIEKYJI, CPEHEKBaApaTHUHAS
CKOpPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS DHEPTHs, padoTa raza, KOd(PQHUIMEHT MOJIE3HOro JCUCTBUS
TEIUIOBOTO JIBUTATENs; NPH OMMCAHMM NPABHWIIBHO TPAKTOBaTh (PU3MYECKUH CMBICH HCIOJb3YEMBIX BEIMYHMH, HX
0003HAaYCHUS U €AUHUILIBI, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PHM3MUECKYIO BEJIMUMHY C IPYTUMH BEITHYHHAM;

OTHCHIBATh M3y4YEHHBIE HJIEKTPHUECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHUE SIBICHUS (IIPOIECCHI), UCIIONB3YS
(m3nYecKue BETMYMHBI: AJIEKTPUYECKHNA 3apsif, dJIEKTPUUYECKOe ToJie, HANpsHKEHHOCTH IMOJISA, MOTEHIHAT, Pa3sHOCTh
MOTEHIMAIOB; MIPU ONMCAHUH NPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBIC MCIIONB3YEMBIX BEIMYHMH, UX 0003HAUYEHUS U
€/IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJMUUHY C JIPYTHMH BeJTMUNHAMU;

AHANM3UPOBATh (U3MUECKHE MPOIECChl W SBICHUS, WCIONB3YS (QU3MYECKHe 3aKOHBI M IPHHIMIBI: 3aKOH
BcemupHoro Tsarorexus, I, 1l u Il 3axonsr HetoToHa, 3aKOH COXpaHEHHsT MEXaHMYECKOH DHEPTUH, 3aKOH COXPaHEHUs
HMMITyJIbCa, TPUHIMI CYNEPINO3ULUN CHJI, MPUHLHUI PaBHOIpPABHUS HHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-
KHHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3h CPEAHEW KWHETHYECKON JHEPTHH TETIOBOTO
JBV)KCHHS MOJIEKYJI ¢ aDCOMOTHOM TeMIIepaTypoi, TIEPBhI 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAaHEHHS SIEKTPHUIECKOTO
3apsina, 3akoH KylioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MareMaThyecKoe BBIPAKEHUE U
ycioBusl (TPaHUIIBI, 00IaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE ITPUHIIUIIBI JIEHCTBHUS MAIIMH, TIPUOOPOB U TEXHUYECKHUX YCTPOICTB; pa3inyaTh YCIOBHUS HX
0€301acHOr0 UCTIONIb30BAHUS B IOBCEJHEBHOM KHU3HU;



BBITIOJTHATH 3KCHEPHMEHTHI 110 MCCIIEOBAHHUIO (PU3MUECKUX SIBJICHUI M NIPOLECCOB C MCHOIB30BAHMEM HPSAMBIX U
KOCBEHHBIX M3MEPEHUH, MpU 3TOM (GopMyIHpoBaTh MpodieMy/3afady U THIOTe3y Y4eOHOTro SKCIIepUMEHTa, cOOMpaTh
YCTaHOBKY M3 MIPEUIOKEHHOTO 000pyJ0BaHUsl, TPOBOAUTE ONBIT U (POPMYJIMPOBATH BBIBOJBI;

OCYILLIECTBIIATh NpPsIMbIE M KOCBEHHbIE U3MEPEHMA (PU3MYECKUX BEJIMYMH, IPU ATOM BBIOMpATh ONTHUMAaIbHBINA
CII0CO0 M3MEPEHUs! U UCTIONb30BATh U3BECTHBIE METOIbI OLIEHKH ITOTPEIIHOCTE H3MEPEHUI;

HCCIIeI0BATh 3aBUCHMOCTH MEXIy (GU3NUECKUMH BEIHYMHAME C UCTIOJIL30BAHUEM MPSIMBIX H3MEPEHUH, IPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATh PpE3yJbTAaThl IOIYYEHHOH 3aBUCHUMOCTH (HU3MYECKUX BEIMYUH B BHIE
TabauL ¥ rpa)uKoB, AETaTh BHIBOIBI IO PE3yJIbTaTaM UCCIICAOBAHMUS;

coOoaaTh mpaBuia 0€30HacHOTO TpyJa MpPU MPOBEACHUHM UCCIENOBAHUI B paMKaxX Y4eOHOTO SKCIEpHUMEHTA,
yueOHO-UCCTIeIOBATENbCKOW M TPOEKTHOH JAEATENPHOCTH C HCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U
71a60pPaTOPHOTO 000PYAOBAHUS;

pemaTh pacu€THele 3aJaddl C SIBHO 33JaHHOM (U3MUECKOW MOJENbI0, HCIONb3ysd (U3ndYecKue 3aKOHBI U
MPUHIMIIEL, HA OCHOBE aHAM3a YCIIOBHSA 3a7aull BBHIOUPATh (PU3MUYECKYIO0 MOJEIb, BHIACIATH (pU3ndecKue BETUUYUHBI U
¢dopmynbl, HeoOOXOAUMBIE Ui €€ PELICHUs, IPOBOAUTH PACUEThl M OLECHUBATh PEAIBHOCTh IOIYYEHHOTO 3HAUYEHHS
(hM3UIECKON BEITMYNHEL,

pelaTe KayecTBEHHbIE 3a/1a4l: BBICTPAWBATh JOIMUYECKH HEMPOTHBOPEUUBYIO LIETIOUKY PACCYXICHUM ¢ omopoi
Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHHUS;

UCIONb30BaTh NPH PEIICHHH Y4EOHBIX 3aJad COBPEMEHHbIE HH()OPMAIOHHbIE TEXHOJIOTHM Ul IIOMCKa,
CTPYKTYpHUPOBAHHS, MHTEPIPETALUK U MPECTABICHNS YIeOHOH U HayYHO-TIONYJSIpHONH MH(OpMANKK, MOTYyYeHHOH H3
Pa3NUYHBIX KCTOYHUKOB, KDUTHYECKH aHAJIM3UPOBATh MOTydaeMyr0 HH(POPMALIUIO;

MPUBOAUTH HPUMEPHI BKJIAJa POCCHUICKHUX U 3apyOeXHbIX YUEHBIX-(OU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPY>KAIOILEro MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

WCTIOJIB30BaTh TEOPETUUECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOMN JKU3HM ISl 0OecreueHusi 6e30MacHOCTH MPH
obpaiieHur ¢ npuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHM, UISI COXPAHEHHUS 3I0pPOBbS U COOIIONEHHS HOPM
9KOJIOTHUYECKOT0 MIOBEICHHSI B OKpY KaroILel cpene;

paboTaTh B IpyIIIE ¢ BHITOJTHEHUEM PA3IMYHbIX COIMANBHBIX POJICH, INIAHUPOBATh PadOTy TPYIIIBI, PAIIHOHATIBHO
pacmpenensTh 00s3aHHOCTH U IJIAHUPOBATh ACATEIFHOCTh B HECTAHIAPTHBIX CHTYallUsX, aIcKBATHO OILICHUBATh BKJIA]l
KaXXZI0T0 U3 YYaCTHUKOB I'PYIIIbI B PELLICHHE pacCMaTPUBAEMOil TPOOIEeMBI.

K xonmy oOywuenuss B 11 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpayKaTb
c(OPMHUPOBAHHOCTD y 00YHAIOIINXCS YMEHUH:

JIeMOHCTPHUPOBATh Ha MpUMepax poJib U MecTo (pu3Kku B HOPMUPOBAHUHN COBPEMEHHONW HAYYHOH KapTHHbBI MUDA,
B Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJOTMH, B NMPAKTUYECKOH AEATEIBHOCTH JIIOAEH, LIEOCTHOCTh M €IUHCTBO
(u3NIECcKoi KapTUHBI MUPA;

YUUTBIBATh TPAHMLBI NMPUMEHEHHS H3YUYEHHBIX (U3MUECKUX MOJENEH: TOUCUHBIH UIEKTPUUYECKUN 3apsin, Jyd
CBETa, TOYCYHBIH HCTOYHHMK CBETa, fAJECpHas MOJENb aroMa, HYKJIOHHas MOZENIb aTOMHOIO Sjpa MpH pPELICeHUH
($u3MYeCKUX 3aj1a4;

pacro3HaBaTh (QU3MUYECKHE SBICHUS (IPOIECCh) W OOBSCHATH UX HA OCHOBE 3aKOHOB DIIEKTPOJIUHAMUKU M
KBAaHTOBOM (DM3UKHU: JIEKTpUYECKas MPOBOIUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHUCTBHS TOKA,
B3aMMO/JICHICTBUE MarHUTOB, JCKTPOMATHUTHAS HMHAYKIMs, JEHCTBHE MArHUTHOTO TOJsl Ha TPOBOJHUK C TOKOM H
JBWOKYIIMNACA 3apsl, JIEKTPOMarHUTHbIe KOJeOaHUs M BOJIHBI, MPSAMOJIUHENHOE PaclpoCTpaHEHHE CBETA, OTPaXKEeHHE,
npejoMiIeHHe, HHTepepeHuns, Audpakuys U MOJAPU3ALMs CBETa, AMCIEPCHS CBETa, (OTOINEKTPHUECKHU 3(PPeKT
(poToaddexr), cBeroBoe npaBIeHHWE, BO3HUKHOBEHHE JMHEWYATOro CIHEKTpa aToMa BOJOPOJAA, E€CTECTBEHHas H
HCKYCCTBEHHAs pA/INOAKTUBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOMCTBA BellecTBa (DJICKTPUUECKHE, MAarHUTHBIC, ONTUYECKHE, 3JIEKTPHUYECKYIO
MPOBOJMMOCTD PA3JIUYHBIX Cpell) M 3JIEKTPOMATHUTHBIE SIBJICHUS (IPOLECCHI), MCIONIB3YSl (U3MUECKHE BEITUYMHBL:
JNEKTPUYECKUI 3apsil, CHJIa TOKa, OJJEKTPUYECKOE HaIpsDKEHUE, OJIIEKTPHUECKOE COMPOTHBIIEHHE, pa3HOCTh
MMOTEHIIMANOB, JNEKTPOJIBIKYIIas Cuia, paboTa TOKa, MHIYKIMS MarHUTHOTO TOJs, cwia Awmepa, cuna Jloperma,
WHAYKTUBHOCTh KAaTYIIKH, SHEPIUs 3JIEKTPUYECKOr0 M MAarHWTHOIO TNOJeW, HepHoi M YacToTa KoieOaHuil B
KosieOaTelbHOM KOHTYpE, 3apsd M CHja TOKa B MPOLIECCe TapMOHMYECKUX 3JIEKTPOMArHUTHBIX KoJjeOaHuH, (OKyCHOe
paccTossHWE W ONTHYECKas CHja JIMH3BI, NPH OMMCAHWU TPABHIBLHO TPAKTOBAaTh (M3MUYECKHH CMBICI UCIIONB3YyEeMbIX
BEJIMYMH, WX OO0O3HAUYEHHWs] M EIWHMIBI, YKa3blBaTh (OPMYIbI, CBS3BIBAIOIIME IAHHYIO (U3MUYECKYIO BEIMYHHY C
JIPYTUMH BEJIMYHHAMH;

OIMCHIBATh HW3y4YCHHbIC KBAaHTOBBIC SBIICHHUS W TMPOIECCHI, HCIONB3ysd (U3UYECKUE BEIMYHHBI: CKOPOCTh
AIIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, SHEPTHS M UMITYJIhC (DOTOHA, MIEPUO/| MTOTypachaia, SHePrust
CBSI3U aTOMHBIX SJep, NPH OINUCAHWW TPABHIBHO TPAKTOBaTh (IM3MUECKUH CMBICT HCIOJIB3YEMbIX BEJIUYUH, HX
0003HAYCHUS W EJVMHUIIBI, YKa3biBaTh (OPMYIIBI, CBS3BIBAIOIIME JIaHHYIO (U3WYECKYyI0 BEJIWYHHY C JPYTUMH
BEJIMYMHAMH, BEIYUCIISATH 3HAaUeHUE (DU3NIECKON BEITMIHUHBL;

aHaJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBJICHUS, UCTONB3Ys (PU3MUECKUE 3aKOHBI M MPUHLMIBL: 3akoH Oma,
3aKOHBl [OCJEJOBAaTENFHOIO M NapajUIe]IbHOTO COEIMHEHUS MPOBOAHMKOB, 3akoH JDxoymsa—JleHma, 3akoH
3NEKTPOMArHUTHON WHAYKIHHU, 3aKOH MPSIMOJMHEWHOTO PacHpOCTPaHEHHs CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI
MpeJoOMIICHHUs] CBeTa, ypaBHeHHEe OHHIITelHa st poToddderra, 3aKOH COXpaHEHUS DHEPTHUH, 3aKOH COXPaHEHHS



WMITYJIbCA, 3aKOH COXPaHEHUS JJICKTPHUYCCKOTO 3apsjia, 3aKOH COXpaHEHUs] MacCOBOTO YHcia, MOCTynaThl bopa, 3akoH
PaJMOaKTUBHOTO paciaja, IPH 3TOM pa3indaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €F0 MaTEMAaTHYECKOE BEIPAXKCHHE U
yCIIOBUS (TPAHUIIBI, 001aCTH) IPUMEHUMOCTH;

OTIPEJIENIATh HANpaBJICHHE BEKTOpa WHIYKIIMA MAarHUTHOTO TIOJS TMPOBOJHUKA C TOKOM, CHJIBI AMIIepa W CHIIBI
JlopeHniia;

CTPOUTH U ONUCHIBATh N300paKeHUE, CO3IaBaeMOe IIOCKUM 3€pPKaioM, TOHKOH JTMH30MH;

BBIMOJTHATH 3KCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (GU3NYIECKUX SIBICHHUHA U MPOIECCOB C UCIOIB30BAHUEM TIPSMbBIX H
KOCBEHHBIX M3MEpPEHUil: pu 3TOM (PopMynHpoBaTh MpodiieMy/3a1ady U TUMOTE3y y4eOHOTO SKCIepUMeHTa, coOOMpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PY/I0BaHHSI, TPOBOIUTH OMBIT U (JOPMYIIHPOBATH BHIBOIBI;

OCYIIECTBJIATh MPSIMBIC W KOCBEHHBIC M3MEpEHUS (U3MYCCKUX BEIIMYMH, MPU 3TOM BBIOMPATh ONTHMAJIBHBIN
CTIOCO0 M3MEPEHUs U UCTIONb30BaTh N3BECTHBIC METOIBI OLIEHKH MTOTPEIIHOCTEH H3MEPEHUIl;

WCCIICIOBATh 3aBUCUMOCTH (DM3WYCCKUX BEIUYMH C HCIIOJIb30BAHUEM TNPSMBIX HM3MEPEHHUM: TpU 3TOM
KOHCTPYHMPOBAaTh YCTaHOBKY, (DMKCUPOBATh PE3YJIBTATHI TMOJYyYCHHOW 3aBUCUMOCTH (PU3UYCCKHUX BEIUYMH B BHJIC
TaOHII ¥ rpauKOB, JAeIaTh BBIBOJBI IO PE3yIbTaTaM UCCIICAOBAHHS,

coOJII0IaTh MpaBuia 0E30MacHOrO TPyJa MpPU MPOBEACHUHM UCCIECIOBAHUI B paMKaxX Y4eOHOTO SKCIEPHUMEHTA,
y4eOHO-UCCIEAOBATEIbCKOH W MPOCKTHOM JCATEIbHOCTH C HCIIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOHUCTB U
J1a00PAaTOPHOTO 000PYAOBAHUS;

pemaTh pacu€THbIC 3a7adll C SBHO 3aJIaHHOM (PU3UUECKONW MOJEINbI0, HCIONb3ys (U3NYEeCKHe 3aKOHBI H
MPUHIMITEL, HA OCHOBE aHAJIM3a YCIIOBHSA 3a7aull BEIOMPATh (PU3MUYECKYIO0 MOJEIb, BHIACIATh (pU3HYeCcKHe BETUUNHBI U
(dhopMyJibl, HEOOXOMUMBIC IS ©€ pelleHUs, POBOJUTh PAcu€Thl M OLEHUBATh PEATBHOCTH IMOJIYUYEHHOTO 3HAYCHUS
(hM3UYEeCKO BEITHMINHBL

pelaTh Ka4ecTBEHHbBIC 3a/1aui: BBICTPAUBATH JIOTMYECKHA HEMPOTHBOPEUYMBYIO IIETIOUKY PACCYKIACHUUN C OMOpOit
Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMECPHOCTH U (I)I/I?:I/I‘ICCKI/IC SIBJICHUS,

WCTIONB30BaTh TMPH PEIICHHH YYeOHBIX 3aJa4 COBPEMCHHBIC WH(POPMAIMOHHBIC TEXHOJOTHH JJIs TIOMCKa,
CTPYKTYPUPOBAHUS, HHTEPIPETALUK U MPEICTABICHUS YIeOHOH U HAyYHO-TIONYJSIpHON MH(OpMAIIH, MOTYYSHHON W3
Pa3NUYHBIX KCTOYHUKOB, KDUTHYECKH aHAJIM3UPOBATH MOTydaeMyr0 HHPOPMAILIUIO;

OOBSICHATh TPUHIMIIBI JACHCTBUS MAallWH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3iMyaTh YCIOBHS HX
0€30IacHOr0 UCIOJIL30BAHMUS B TOBCETHEBHOM KHU3HU;

MPUBOIUTH TPUMEPHI BKIIaJa POCCUHCKHX W 3apyOEKHBIX YUEHBIX-(QU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE
MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

WCITIOJIb30BaTh TEOPETUUCCKUE 3HAHUS MO (U3UKE B MOBCEIHEBHON JKU3HH JIsi 0OecTieueHus 0e30acHOCTH MPH
oOparieHur ¢ npuOOpaMH W TEXHHUUSCKUMH YCTPOWCTBAMHM, JUISl COXPAHCHHUS 3J0POBbS U COOIIOJICHHS HOPM
9KOJIOTHYECKOTO ITOBE/ICHHSI B OKpYIKaroIel cpene;

paboTaTh B IPYIIIE ¢ BBITOJTHEHUEM PA3JIMYHBIX COIMANBHBIX POJICH, MIIAHUPOBATh PA0OTY TPYIIIIHI, PAIIMOHATBHO
pacnpe/enaTh 00A3aHHOCTH U IIAHUPOBATH JCATELHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aJICKBATHO OIICHUBATH BKJIA]
Ka)KJI0r0 U3 YYaCTHUKOB IPYIIIIbI B PEIICHUE pacCMaTPUBAEMON TIPOOJIEMBI.

TEMATUYECKOE IIVNIAHUPOBAHMUE

10 KJIACC
KoaunuecTBO 9YacoB
Ne DaexkTpoHHBIE (HH(GPOBLIE
HanMeHoBaHuUe pa3iesioB U TeM MPOrpaMMbl Kontpox p (undp )
n/n Bcero bHBIC o0pa3oBaTeJIbHbIE PeCypPChI
padoThbl

Pazpen 1. DU3NUKA U METOJAbI HAYYHOI'O IO3HAHUA

1.1 ®du3KKa U METOJIBI HAYYHOTO TIO3HAHS 2 https://m.edsoo.ru/7f41bf72
Wtoro no pasaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
2.2 JuHamuka 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KHHETHYECKON TEOPUH 9 https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble cOCTOSHUS BemecTBa. Da3oBbie 5 https://m.edsoo.ru/7f41bf72
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MEePEXOIbI

Hroro mo pasneny 24
Pazgen 4. JJIEKTPOJINHAMUKA
41 DJEeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN 3neKkTpruecKuii ToK. TokH B 12 1 Bubmuoreka LJOK
PasIHYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro mo pazuerny 22
PesepBHOE Bpems 2 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

11 KJIACC

KoanyecTBo yacoB

Ne n/m HaumeHoBaHMe pa3aesioB U TeM Kounrpoa DJieKTpOHHBIE (IN(POBDBIE)
NporpaMMsI Bcero bHBIE o0pa3oBaTeJIbHbIE PeCypChl
padoTsI
Paznen 1. 3JIEKTPOAUHAMUKA
11 MaruautHoe nose. DIeKTpoMarHuTHas 11 1 Bu6mmoreka [TOK
WHTY KIS https://m.edso0.ru/7f41c97c
Uroro mo paznemy 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 9 bubmmorexa [IOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHHUYeCKHE U 3JIEKTPOMATHUTHBIC BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
2.3 Onrrka 10 https://m.edsoo.ru/7f41c97c
Uroro mo paznemy 24

Paznen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIIELMAIEHON TEOPUU 4 1 bubmmorexa [IOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
41 DJeMEHTHI KBAHTOBOM OITHUKHU 6 https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE S11IpO 5 https://m.edsoo.ru/7f41c97c
Wroro mo paznemy 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DneMeHThI aCTPOHOMHH H acTpO(pHU3NKH 7 1 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHHUE
6.1 Oo6o0m1arolee NOBTOPEHUE 4 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
MHOYPOYHOE INIJIAHNPOBAHUE
10 KJIACC
Konu4yecTBo yacoB
N Kontpos DJIeKTPOHHbIe U (POBbIE
w/n Tema ypoxa Beero HLIe o0pa3oBaTeJIbHbIE
padoThI Pecypebl
1 ®usuka — Hayka o npupoje. Haydnsie MeTo bl 1 Bbu6mmoreka [IOK
MO3HAHUS OKPYIKAFOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
2 Poxs 1 MmecTo hm3uku B hopMupoOBaHUN 1 bubmmoreka [{OK
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COBPEMEHHON Hay4YHOH KapTHUHBI MUPA, B
MPAKTUYECKOU JIEATEIbHOCTH JIIO/IeH

https://m.edsoo.ru/ff0c33e6

MexaHn4ecKoe IBIKCHHUE. OTHOCHTEITBHOCTh

3 MeXaHH4YeCcKoro ABIkeHus. |lepememnenne 1 bubmorexa [IOK
a I CPEMELICHHE, https:/m.edso0.ru/ff0c3508
CKOpPOCTb, YCKOPCHHE
4 PaBHOMepHOE NPSMOJMHEIHOE IBHKEHHE 1 https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSMOJMHEHHOE JIBUKCHHC 1 bubmorexa LHOK
yerop p A https://m.edsoo.ru/ff0c372e
6 CBoOomHOE TageHne. Y CKOpeHue cCBOOOIHOTO 1 bubmmoreka [{OK
naJaeHus https://m.edsoo.ru/ff0c39cc
Kpusonuneitnoe nmwkenue. JprmkeHne bubmmoreka [HOK
7 . 1 )
MaTepUaIbHOM TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
y | Dommemeermomlum e | 1 B 10K
pi - Hep https://m.edso0.ru/ffOc3be8
HeroToHa
9 Macca tena. Cra. [IpuHIMT Cynepio3uIie CHIIL. 1 bubmmoreka [{OK
Bropoii 3akon Hpl0TOHA /1711 MaTepuaaIbHOM TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpetuii 3akon HproTOHA 7151 MAaTEpUAIIBHBIX TOYCK 1 https://m.edsoo.ru/ff0c3be8
11 3aKkoH BceMUPHOTO TIroTeHus. Cuia TSKeCTH. 1 Bbubaunoreka [IOK
ITepBast KocMHUYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 Cwuna ynpyroctu. 3akoH I'yka. Bec tena 1 https://m.edsoo.ru/ff0c3e18
| o Kb e o B LOK
p pr A A https://m.eds00.ru/ff0c3f76
WJIH Ta3e
HOCTyHaTeJ'ILHf)C Y BpalaTeIbHOe IBIKEHUE Bubmorexa [OK
14 abcomroTHO TBEpAOTO Tenma. MomenT cuibl. [1nedo 1 .
. https://m.edsoo.ru/ffOc41a6
CWIBI. Y CJIOBUSI paBHOBECHsSI TBEPIOTO Telia
5| e oo | B 10K
P ‘ Y ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTHBHOE JIBIDKEHHE
e B 10K
P p O, 1e0p https://m.edsoo.ru/ff0c4502
M3MEHECHUU KUHETHYECKOM SHEPTHH
ITorenuunansHas sHeprus. [loTeHunanbHas
17 SHEPTHUs ynpyro AeGopMUPOBaHHON TPYKHHEI. 1 bubanoreka [HOK
[MoTeHIManbHast SHEPTHs Tea BOIU3U https://m.edsoo.ru/ffOc461a
MTOBEPXHOCTH 3eMIIH
[loTeHnmanpHBIE U HEMOTEHIMAIBLHBIC CHITBI.
CBsi3b pa0bOThI HEMOTECHITUAILHBIX CHJI C bubnuotexa [IOK
18 . 1 .
M3MEHEHHEM MEXaHUYECKON SHEPTUH CHCTEMBI https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPaHEHHUS] MEXaHUYECKOH SHEPTUU
Jlaboparopras pabora «VccnenoBanue CBA3U
19 PabOThI CHITBI C U3BMEHEHUEM MEXaHHUYECKOM 1
SHEPIrUM Tejla Ha MPUMEPE PaCTHKSHUS
PE3UHOBOTO KTyTa»
20 KonTponbHas padora o teme «Kunemaruka. 1 bu6mmotexa [IOK
Junamuka. 3aKOHBI COXPaHEHHUS B MEXaHUKE) https://m.edsoo.ru/ffOc4b74
T e I BuSorea 10K
puit. bpoy A ’ https://m.edsoo.ru/ff0c4dc2
Huddy3us
XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHI]
22 BelecTBa. MoJIelii CTPOCHHUS T'a30B, )KUIKOCTEH U 1
TBEPABIX TEN
Macca mounekyn. KonndecTBo BelecTna.
23 1
[TocTostnaas ABoraapo
24 TeroBoe paBHOBecHe. TemrepaTypa u e€ 1
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n3Mmepenue. [llkana remneparyp Llenscus

o5 Wneaneneiii raz B MKT. OcHOBHOE ypaBHEHUE 1 Bu6mmoreka [IOK
MKT https://m.edsoo.ru/ffOc4fde
AbGcomoTHast TEMIIEpaTypa Kak Mepa cpeaHei Bubmorexa [OK
26 KHHETHYECKON SHEPTHHU JIBUKCHUS MOJICKYJI. 1 )
N https://m.edsoo.ru/ff0c511e
YpaBHenue Menneneea-Knamnelipona
27 3akon [lanbToHa. ["a30BbIC 3aKOHBI 1
JlaGoparophas padora «/ccnenoBanue
28 3aBUCUMOCTH MEKIY MMapaMeTpaMH COCTOSHHSI 1
Pa3pexEeHHOTO Ta3ay
29 M3omporeccs B HacaIbHOM Ta3e U X 1 bubmoreka [JOK
rpaduyeckoe npeacTaBiICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss HEprHus TePMOJMHAMUYECKON
30 cUcTeMBI 1 criocoObl e€ n3menenus. Konnuectso 1 Bu6mmoreka LIOK
TEIIOTHI U pabota. BHyTpeHHs s SHEprHs https://m.edsoo.ru/ff0c5952
OJTHOATOMHOTI'O HJ€aJIbHOTO ra3a
31 Bus! Temnonepeaun 1 https://m.edsoo.ru/ff0c5c36
g | e mcbmern e Komnemo | B 10K
p penate. Al https://m.edsoo.ru/ffoc5c36
mpoliecc
[lepBrlit 3aK0OH TEPMOJUHAMUKH U €TI0 Bu6mmoreka [IOK
33 1 .
MPUMEHECHHUE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
34 HeoOparumocTs mpolieccoB B ipupoje. Bropoit 1 hitps://m.eds00.ru/ff0c6230
3aKOH TEPMOJTUHAMHUKH
35 IMpunnun aeiictus u KIT/I TemIoBOH MaIIHHBL 1 https://m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KI1/], 1
37 DKojorudeckre npoOIeMbl TeII0 HEPTeTHKH 1
38 Oo6o06maromnuit ypok «MoJekyisapHas Qu3uka. 1 Bbubaunoreka [IOK
OCHOBBI TEPMOTHHAMHKID) https://m.edso0.ru/ff0c6938
39 KonTponbHas padora o teme «MonekyssipHas 1 bubanoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoobpa3zoBanue n KoHAeHcauus. Mcnapenue u 1 bu6imoreka [IOK
KHUIICHHUE https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAsI U OTHOCUTEIbHAS BIIAXKHOCTD 1 butmmoreka [IOK
BO31yxa. HachlieHHbIi map https://m.edsoo.ru/ff0c64d8
o | v Ko et [ B 10K
i p P e https://m.edsoo.ru/ff0c65f0
kpuctamibl. COBpeMeHHbIE MaTepHAIbI
43 [InaBnenue u kpucTasuM3anud. Y ieiabHast TEIUioTa 1 bubanoreka [HOK
iaBnenus. Cyomumarus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOrO OanaHca 1 https://m.edsoo.ru/ff0c6820
DJneKkTpu3anus Tel. DIeKTpuIecKuii 3aps. JBa bubmuoreka [IOK
45 1 :
BHJIA STEKTPHUYECKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKM, TUANEKTPUKH U MTOTYITPOBOIHUKH. bu6mmotexa [IOK
46 1 :
3aKoH COXpaHEHHsI AJIEKTPUUECKOTro 3apsiia https://m.edsoo.ru/ff0c6bcc
47 Bsaumogeiictsue 3apsnoB. 3akoH KymnoHa. 1 Bbub6immoreka [IOK
ToueuHbIH SIEKTPHUUYECKHA 3aps] https://m.edsoo.ru/ff0c6ce4
L I BuSorea 10K
. ' https://m.edsoo.ru/ffOc6df2
HaNPsHKEHHOCTH
49 PaboTa cuit anexTpocTaTHYecKoro moJsi. 1 bu6mmotexa [IOK
IToreniman. PazHocTh OTEHIIMAIIOB https://m.edsoo.ru/ffOc6f00
[TpoBOHHUKY U TUDIICKTPUKH B Butmiorexa [IOK
50 3IEKTPOCTATUYECKOM MoJe. JuanexTpuueckas 1

MMPOHULIACMOCTDb

https://m.edsoo.ru/ff0c7018
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51 Dnexrpoémrocts. Kormercatop 1 https://m.edsoo.ru/ff0c7126

52 DIEeKTPOEMKOCTH TUIOCKOTO KOHIEHCaTOpa. 1 bubmmoreka [JOK
OHeprus 3apsHKeHHOr0 KOHACHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopartopnas pabora "H3mepenue 1
3NEKTPOEMKOCTH KOHJeHcaTopa"

[Tpuniun gelcTBUA U IPUMEHEHNE

54 KOHJICHCATOPOB, KOMMUPOBAITLHOTO aIapara, 1
CTPYWHOTO IpUHTEpa. DIEKTPOCTaTHIECKas
3amuTa. 3a3eMIIeHHE YJICKTPOIPUOOPOB
DIEeKTPUUYECKUHN TOK, YCIOBHUS €TO
cymectBoBanusl. [locTosHHEI Tok. Crna Toka.

55 1
Hamnpsoxenue. Conpotusnenne. 3akoH Oma mys
y4acTKa Ienu
[locnenoBarensHOE, TapaieTbHOE, CMEIIaHHOE

56 COeIUHEeHHE IPOBOIHUKOB. JlJabopaTropHas pabora 1 bubaunoreka [JOK
«M3ydenne cMEIaHHOTO COCTMHCHHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY»

57 PaGoTta 1 MOIIHOCTH ITEKTPUIECKOTO TOKA. 3aKOH 1 bubmmoreka [HOK
Jixoysst-Jlentia https://m.edsoo.ru/ff0c7838
3axon OMa aJst TOTHOH (3aMKHYTOM)
anekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

58 JlaGoparopHas padota «M3mepenue D/1C 1 ﬁgg;?;;;i;as(i?ﬁ/ﬁoﬂaeo
HMCTOYHHMKA TOKA ¥ €T0 BHYTPEHHETO — :
COTIPOTUBJICHHSDY
DneKTpoHHAas MPOBOANMOCTH TBEPBIX METAIIIOB.

59 3aBHCUMOCTH COTIPOTHUBIICHUSI METAIJIOB OT 1
Temneparypsl. CBEpXIpoOBOTUMOCTb

60 OnexTpuyeckuil Tok B Bakyyme. CBolicTBa 1
ANIEKTPOHHBIX ITyYKOB
[MonynpoBogHHUKH, MX COOCTBEHHAS! M IPUMECHAS Bubmorexa [[OK

61 npoBoauMocTs. CBoMcTBa p—N-niepexona. 1 https://m.edsoo.ru/ff0c84ae
[TorynpoBoJHUKOBBIE IPUOOPHI — :
DNEeKTPUYECKHI TOK B pacTBOpPaxX M pacIuiaBax Bubnmorexa [IOK

62 AJNIEKTPOJIUTOB. DJICKTPOJIIUTHUSCKAS JUCCOIHAIIUS. 1 https://m.edsoo.ru/ff0c82ba
OnexTposn3 — )

63 DneKkTpudecKuil TOK B razax. CaMOCTOSTEIbHBINA U 1 bubnuotexa [IOK
HECaMOCTOSITENIbHBIN paspsia. Mouaus. [Tnazma https://m.edsoo.ru/ff0c84ae
DnexTpudecKue MpUOOpPHI U yCTPOUCTBA U UX Bubmorexa [OK

64 MpaKTHIecKkoe npuMenenue. [IpaBuia TexHuku 1 https://m.eds00.ru/ffOc86fc
0e3omacHOCTH " '

65 O0600IaoMIHH YPOK «DIEKTPOTHHAMUKA 1 https://m.edsoo.ru/ff0c88be

B Tocrommmismecpmecirox. Tonn 1 y | BubmonexaLIOK

P ‘ https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 Pesepsuslii ypok. KoHTponsHast paboTa 1o teme 1 1 bu6mmotexa [IOK
"DneKTpoarHaAMHKA" https://m.edso00.ru/ff0c8c56

68 Pesepsueliii ypok. O6o0maronuii ypok o TeMam 1 bu6mmotexa [IOK
10 kmacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

11 KJIACC

KoJsmmyecTBO yacos
No K DJIeKTpOHHBIE HU(POBLIE
B Tema ypoka OHTPOJI o0pa3oBaTeJibHbIE
n/n Bcero bHbIE
pecypcsbl
padoThbI
1 IlocTosiHHBIC MArHUTHI M UX B3aUMOJICHCTBHE. 1 Bu6nmoreka IJOK

MarnuTtHoe noje. BeKkTop MarHuTHOM UHAYKIKH.

https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778

JIuHUM MarHUTHON UHAYKITUU

MarsuTtHoe moie MMPOBOJAHHKA C TOKOM. OnbIT

bubmuoreka IIOK

2 .
Opcrena. BlanmoaeiicTBre MPOBOIHUKOB ¢ TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHnas padora «/3y4eHne MarHuTHOTO bubnuoreka [JOK
TOJIST KQTYIIIKK C TOKOM» https://m.edsoo.ru/ff0c98fe
JelficTBUEe MarHUTHOI'O OJIA HAa IPOBOJHUK C
4 tokoM. Cuita Amriepa. JlabopaTopHast pabora bubmmoreka [JOK
«HccnenoBanue NeUCTBUA IOCTOSHHOIO MarHUTa https://m.edsoo.ru/ff0c9ac0
Ha paMKy C TOKOM)
eHCTBUE MAarHUTHOTO TIOJIS Ha JIBUXKYITYIOCS
5 i sDKeHHYI0 yactuiy. Cria HoﬂeHuz IIII’)a/160Ta bubmmorexa LIOK
P - Y P ’ https://m.edsoo.ru/ff0c9df4
cwisl JlopeHna
OnextpomarauTHas nHAYKIuA. [loTok BekTopa
6 MarauTHOM nHAyKuuu. 3C uHAyKIMH. 3aKOH
AJNIEKTPOMArHUTHOHN HHIyKIMu Dapasest
7 JlaGoparophas padora «/ccnenoBanue SBICHUS bubnuoreka [JOK
AIIEKTPOMATrHUTHON WHTYKIHI) https://m.edsoo.ru/ffOcal50
HNunyktuBHOCTE. SBNeHue camonnaykuuu. J/C
8 Cal\fgI/IHH KIIA. DHEPTHs MaFHHTHgl}"IO Ill'IOJ'ISI 8 bubmmorexa [IOK
YKIHH. FHEP https://m.eds00.ru/ff0ca600
KaTYIIKH C TOKOM. DJICKTPOMArHUTHOE I10JIC
TexHuueckue ycTporuCTBa U UX PUMEHEHUE:
9 MMOCTOSTHHBIE MarHUThI, 3JICKTPOMArHUTHI,
AEKTPOIBUTATEIh, YCKOPUTEIN dIIEMEHTAPHBIX
YaCTHII, MHIYKIIMOHHAS TTeYh
O6o06maronmii ypok «MarHuTHOE ToJIe. bubnmorexa [IOK
10 .
DJIeKTpOMAarHUTHAS HHIYKIIHSD https://m.edsoo.ru/ffOcab82
11 KonTponbHas pabora o Teme «MarHuTHOE ITOJIE. bubmmorexa [IOK
DJIeKTpOMarHUTHAS HHIYKITHS https://m.edsoo.ru/ffOcad58
CB00OIHBIC MEXaHUYECKHE KOJICOaHMS.
apmonmnueckue Konebanus. Y paBHEHHE Bubmuoreka LJOK
12 o .
rapMOHHYECKHX Kosiebanuii. [IpeBparienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
Jlaboparopras pabora «Vccnenopanne
13 3aBUCUMOCTH TIEPHO/Ia MaJIBIX KoeOaHui rpy3a
Ha HUTHU OT JJIMHBI HUTH U MacChl Ipy3a»
Koneb6arenbupiii kKoHTYp. CBOOOTHBIE
AJNIEKTPOMArHUTHEIE KOJIeOaH!s B H/EATbHOM
14 KOJ‘IC61:1T6J'ILH0M KOHTYypE AHanorI/IHﬂ MEX bubimorexa HOK
ype- Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U DJICKTPOMArHUTHBIMU
KOJIeOaHHSIMU
15 ®opmyna TomcoHa. 3aKOH COXPaHEHUS SHEPTUHU B Bubmmorexa [JOK
HJICAIbHOM K0JIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
[IpencraBnenne o 3aTyxaroMKX KOJICOAHUSIX.
BrinyxaeHHbIe MeXaHMYECKHE KOJieOaHHS. Bbubmuorexa LIOK
16 .
Pe3onanc. BbIHYX/IeHHBIE 3JIEKTPOMArHUTHBIC https://m.edsoo.ru/ff0cbb86
KoJieOaHus
Ilepemennsrif Tok. CHHYCOMATBHBIN
17 MIEPEMEHHBIN TOK. MOIITHOCTh TEPEMEHHOTO TOKA. Bbubmuorexa LIOK
AMITTUTYTHOE | JIEHCTBYIOIIEEe 3HAUCHUE CHITBI https://m.edsoo.ru/ffOcbd34
TOKa U HANPSDKCHUS
18 Tpanchopmarop. [Ipon3BoacTBO, niepeaaya u
MOTPeOJICHUE NEKTPUISCKON SHEPTUU
YCTpOHCTBO U MPAKTHYECKOE MPUMEHEHUE
19 3nelf)T I/I‘ICCKOFOPBBOHKa TeHe ETO a bubmorexa HOK
P > TCHEPATOP https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, IUHUK AJEeKTporepenad
20 DKOJIOTHYECKUE PUCKU TIPU TIPOU3BOJICTBE

OJICKTPOSHCPIUH. KynLTypa HCII0JIb30BaHUA
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OJICKTPOSHCPIUU B HOBCGZ[HCBHOﬁ KHU3HU

MexaHHUYeCKHe BOJHBI, YCIOBHUS
pacnpoctpanenus. [Tepuoja. Ckopocth

bubmuoreka IIOK

21 pacmpocTpaHeHus U AIHHA BOJIHEL [Tomepednsie u https://m.edsoo.ru/ff0cca54
MTPOJIOTBHBIC BOJTHBI
29 3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Bricora bubmmorexa [IOK
toHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNEKTPOMarHUTHBIE BOJIHBI, X CBOWCTBA U bubmuoreka IIOK
ckopocTh. [1Tkana 37eKTpPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [TpuHIHUITEI paIUOCBSI3U U TeNeBUIcHUS. Pa3BuTHe
CpencTB cBsA3U. Pagmosmokartus
bu6nmoreka IJOK
25 Konrtponbnas padora «Konebanusi u BOIHBI https://m.eds00.ru/ff0ccEs
% | onmoponmoropone. Tostauti nerowmme anera bumorera LIOK
‘ ' https://m.edsoo.ru/ffOcd350
Jlyu cBeta
27 OtpakeHne cBeta. 3aKOHBI OTPAKCHUS CBETA. bubmuoreka LIOK
[TocTpoeHne n300pakeHHi B INIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
II MieHue cBeTa. IlotHoe BHyTpeHH
28 OTP;)e;Ix(c)e}fpfe. IPI;G,ILGGJ?BHL?I;I] y(r)gn n}(;nrzli)roee Eubmiorexa OK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlaboparopHas pabora «3MepeHne moka3aTens bubmmorexa [IOK
MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzer. [loctpoenune n300pakeHHid B JTHH3E. bubmmorexa [IOK
dopMyJsia TOHKOH JTHH3BI. Y BEITHUYEHHE JTHH3bI https://m.edsoo.ru/ffOcddle
31 Jlaboparophas padora «VccinenoBanue CBOMCTB
M300paKCHUHN B JIMH33X»
Hucnepcus cBera. CIOXHBIN coCTaB 0eJI0T0
32 cgeta. L[ger. JIaboparophnas padora «Habmonenue
JTUCTIEPCUU CBETa»
33 WnTepdepennus ceera. Judpakums ceera. Bbubmuorexa LIOK
JudpaxipoHHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeuHocTh cBETOBBIX BOJIH. [Tonspuzanus Bu6nuoreka IJOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTryeckue IpruOOpsl U YCTPOMCTBA U YCIIOBUS
nx 0€301aCHOr0 MPUMEHEHUS
3 e Hoorynars oremmamnor reopin bumoterca LOK
) https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
37 OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. Bu6nuoreka IJOK
3amMeyieHre BPEMEHH U COKPAIIEHHE JTHHBI https://m.edsoo.ru/ffOcfa42
| e pemTol e, o LOK
’ https://m.edsoo.ru/ffOcfc68
MMOKOSI
39 Kontponbhas pabora «Ontuka. OCHOBBI Bubmoreka [JOK
CHEIMATLHOW TEOPHH OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. DHEPrust 1 UMITYJIbC Bbubmuorexa LIOK
(dhoToHa https://m.edsoo.ru/ffOcfel6
a1 OtxkpsiTHE 1 ucciiegoBanne Gporodddexra. OmbITHI Bu6nmoreka IJOK
A.T. Cronerosa https://m.edsoo.ru/ffOcffc4
o | b S S B LOK
’ https://m.edsoo.ru/ff0d015e
¢dororpdexra
43 Hasnenue ceera. OnbiTel [1. H. JIeGenena. Bubnuroreka [IOK
XHUMHAYECKOE JIENCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHUYECKUE YCTPOMCTBA U MPAKTUICCKOE
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MPUMEHEHHUE: (POTOIIEMEHT, (POTOIATIHK,
COJIHEUHAas1 OaTtapest, CBETOUOM

45

46

Pemenne 3ama4d mo teme « DJI€MEHTHI KBAHTOBOM
OIITHKI

Mogens atroma Tomcona. OmbiTer Pesepdopaa mo

paccessHuO o-yactull. [Imanerapuas Mojenn
aroma

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0302

bubmuoreka LIOK
https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

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

48

49

Uznydenue u nornomenue GOTOHOB IPH
Mepexo/ie aToMa ¢ OTHOTO YPOBHS HEPTUU Ha
Ipyroil. Buspl ciekTpos

BonHoBbie cBoiicTBa yactuil. BosHbl e bpoiiis.
KopnyckynspHo-BonHOBO# ayanu3M. ClIOHTaHHOE
Y BBIHY)KJIEHHOE U3Iy4YeHHE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0afa

bubmuoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

OTKpBITHE PaTNOaKTUBHOCTH. OIBITHI
Pesepdopaa mo onpenenenuro cocraBa
PaznoaKTUBHOTO M3JyYEeHHUS

CgoiicTBa anba-, 6eTa-, ramMmMa-u3ITydeHHs..
Busuue PaaOAKTUBHOCTU Ha KMBBIC OPraHU3MbI
OTKphITHE IPOTOHA U HEUTpOHA. 30TOMEI.
Anbda-pacriag. DIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaz. ['amMMa-m3nydenue

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd2

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B sijipe. SnepHble
peakuuu. SAnepusrit peaktop. [IpoGremsr,
MEPCIEKTUBBI, IKOJIOTMYECKHUE aCTIEKTHI SIIEPHOM
SHEPreTHKH

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTHULIbI. OTKPBITHE TTO3UTPOHA.
Metoabl HaOIIOIEHHS U PETUCTPALIUN
31eMeHTapHbIX yacTull. Kpyrielii cron
«DyHamMeHTaJIbHbIE B3aUMOJENCTBUS. EAUHCTBO
($u3NIeCcKOi KapTUHBI MUPa»

bubmuoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

58

Bun 38é3nH0r0 Heba. Co3Be3aus, ipKue 3BE3IbI,
IUIAHETHI, UX BUAUMOE JIBMKeHHe. CollHEUHAs
cHucTeMa

Comnue. ConHevHast akTUBHOCTE. McTouHMK
sHepruu ConHua U 3BE3]

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI
IJIaBHOM MOCJIEA0BATEILHOCTH. BHyTpeHHEe
cTpoenue 3B€31. CoBpeMeHHbIE TPECTABICHUS O
NPOUCXOXKAECHUHU U 3BoIOIMK CoJlHLIA U 3BE3]

Mnineunsiii [Tyt — Hama [Nanaktuka. [lonoxenue

n aBxenne CoaHna B ["amaktuke. ['anakTuku.
UYéEpHble ABIPHI B AApaX TATAKTHK

59

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonbunioro B3peiBa. PeukroBoe U3inyyeHue.
MertaranakTika

60

HepemeHHLIe HpO6J’I€MBI ACTPOHOMUUN

61

KontponbHas pabora «9JIeMEHTH aCTPOHOMHUH U
acTpodu3uKm»

62

O6o00maronwmii ypok. Poib GU3uKu 1 acTpOHOMUH
B 9KOHOMHUYECKOH, TEXHOJIOTHYECKOH,
COIMAIEHOM M 3THYECKOH cepax AesTeTbHOCTH
YeJoBeKa

63

Oo6o06marommit ypok. Pojib 1 MecTo hu3uku u
ACTPOHOMUU B COBPEMEHHOM HAyYHOU KapTHHE
MHupa
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O6o0mmatomumii ypok. Ponb ¢pusndeckoii Teopuu B
64 (hOpMHUPOBAaHUH MPEACTABICHUN 0 (PU3MUCCKOM 1
KapTHHE MHpa

O6o6marommii ypok. Mecto hr3mdaeckoi
65 KapTUHBI MUPa B O0IIEM PSTy COBPEMEHHBIX 1
€CTECTBCHHO-HAYYHBIX MPEJICTABICHUN O TPUPO/IC

PesepBHbIil ypok. MarsuTtHoe nouie.

66 DneKTpoMarHuTHasI HHIYKIIHS !
67 PesepBHblii ypok. Ontuka. OCHOBBI ClieIIHaIbHON 1
TEOPUH OTHOCHTEIHHOCTH
68 Pesepnsrii ypok. KBantoBas ¢puznka. J1eMeHTHI 1 bubmmoreka [JOK
ACTPOHOMHUH M aCTPODUZUKH https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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IMNPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET
XKuas pusuka: oOyqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku pusuku ¢ ucnosib3oBanueM Mutepuera. http://www.phizinter.chat.ru/

Owusuka.ru. http://www.fizika.ru/

dusuka: Koiuieknus onsitos. http://experiment.edu.ru/

dwusnKa: JIEKTPOHHAsA KOUTEKIHs ombIToB. hitp://www.school.edu.ru/projects/physicexp
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