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HOACHUTEJ/IBHASA 3AIIUCKA

[Iporpamma mo ¢usuke 6a30BOr0 ypoBHS Ha ypOBHE CpelHero olmiero oOpazoBaHusi pa3paboTaHa Ha OCHOBE
MOJIOXKEHUN W TpeOOBaHWHA K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIhHOM IMPOrpaMMBI, MPEIACTABICHHBIX B
OI'OC COO, a takke c¢ yu€rom (QemepanbHONH pabodeid MporpaMMbl BOCHHTAHWS W KOHIICTIIUW TIPETIOaBaHUS
yuebHoro npenmeta «®usnuka» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoii epepanun, peaqru3yonux 0CHOBHbIC
o0Opa3oBaTebHbIe IPOTPAMMEIL.

CopnepxaHue mporpaMMbl Mo (U3MKe HampaBiIeHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
obyuatomuxcs 1011 ximacco npu oO0ydernn nx pusmke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IIEATEIHHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByer TpeboBanusM DOI'OC COO k MIaHUPYEMbIM JIMYHOCTHBIM,
OPEeIMETHBIM W METalpEeIMETHBIM pe3yibTaTaM OOydeHMs, a TakKe YUYHUThIBAeT HEOOXOIUMOCTh peanu3alyu
MEXIIPEIMETHBIX CBsI3€H (DM3UKHU C €CTECTBEHHO-HAYyYHBIMHM y4eOHBIMU IIpeaMeTaMH. B Hell onpenesstoTcsi OCHOBHbIE
Henu M3ydeHus (U3MKH Ha ypOBHE CpPEAHEro oOmero oOpa3oBaHUs, IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca
(u3MKK: TUYHOCTHBIE, METANIPEAMETHBIE, TPeAMETHBIE (Ha 6a30BOM YpOBHE).

IIporpamMma 1o Gu3MKe BKIIOYAECT:

e [JIaHMPYEMBIE Pe3yIbTaThl OCBOCHHUS Kypca (PU3MKU Ha 6a30BOM ypOBHE, B TOM YHCJIE MPEAMETHBIE PE3yIbTaThl
0 rojiaM 00Y4CHUS;

e cojepkaHue yueOHoro npenmera «Dusnkay 1mo rogam o0ydeHusl.

Ou3nka Kak Hayka o Hambosee OOIIMX 3aKOHaX MPHUPOJBI, BHICTYMAas B KadecTBE y4eOHOrO MpeaMeTa B LIKOJIE,
BHOCHT CYIIECTBEHHBI BKIIaJ] B CHUCTeMy 3HaHWid 00 okpyxatomeMm wupe. LIkonpHBIN Kypc Gu3ukm —
CHCTEMOOOPA3yIOIIMH AJIsl €CTECTBEHHO-HAYyYHBIX YYEOHBIX HPEAMETOB, IOCKOJBKY (PU3MUYECKHE 3aKOHBI JIe)KaT B
OCHOBE TIPOLIECCOB M SIBICHHWH, H3ydyaeMbIX XUMHEH, Owonoruedd, (usnveckoil reorpadueid M acTpPOHOMHEH.
Hcnonp3oBaHue M akTHBHOE NpPUMEHEHHE (U3MUECKHX 3HAHUM OIpeleseT XapakTep M pa3BUTHE Pa3HOOOpasHBIX
TEXHOJIOTHH B c(epe SHEpreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJyYCHHS HOBBIX MAaTEpPHAJOB C 3aJaHHBIMH
CBOWCTBaMHU M JApyrux. M3ydeHne GU3NKW BHOCHT OCHOBHOM BKJal B (pOPMUpPOBAHHE €CTECTBEHHO-HAYYHON KapTHHEI
MUpa o0yJaronuxcs, B GOpMHUpOBaHUE YMEHUH NMPUMEHSITh HAyYHBIH METO/] O3HAHUS TIPU BBIMOJTHEHUH HMHU YIeOHBIX
UCCIIEJOBAaHUH.

B ocHOBY Kkypca (Qu3uWKH AN YPOBHS CPEAHEro oOLIero OOpa30oBaHUs TOJIOKEH DSl HACH, KOTOphIE MOXKHO
paccMaTpuBaTh KaK MPUHIHIIEI €70 TOCTPOEHUSI.

Hoes yerocmnocmu. B coOOTBETCTBUHU ¢ HEll KypC SBIISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COAEP)KUT MaTepuall U3
BCEX Pa3aenoB (PU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes cenepanusayuu. B coOTBETCTBUM ¢ HEel marepuan Kypca (GU3NKH 00BbEJUHEH BOKPYT (U3UUECKUX TEOPHH.
Benymum B Kypce siBiisieTcst GOpMHpPOBaHUE MIPEACTABICHUHN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEILIECTBE U I10JIE.

Hoes cymanumapusayuu. E€ peanuzanus npeanonaraeT UCIoIb30BaHUE TYMaHUTAPHOTO MOTEHIMAaNa (PU3MIECKON
HAyKH, OCMBICIIGHHE CBSI3M Ppa3BUTHS (GU3UKH C Pa3BUTHEM OOIIECTBa, a TaKKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU M YKOJIOTHYECKUMH MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gu3uku npennoaraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKUX U
TEXHOJIOTMYECKUX MPUIIOKEHUH N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuszayuu peanusyercs MOCPeCTBOM BBEJEHHS 3JIEMEHTOB COJIEPKaHUs, ITOCBAIIEHHBIX 3KOJIOTHYECKUM
npobjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHWH, a TakkKe oO0CYXIeHHs mpolieM
PalMOHATIBLHOTO MTPUPOAOIIONB30BAaHHS U SKOJIOTHUECKON 0€30TIaCHOCTH.

Crep>KHEBBIMH JJIEMEHTaMH Kypca (M3MKH Ha YPOBHE cCpelHero odimiero oOpa3oBaHHs SBISIOTCS (pu3ndyeckue
Teopun (POpMUpPOBAHUE TPENCTABICHUH O CTPYKTYpE IMOCTPOCHHUS (U3MUECKOH TEOpHH, Poid (pyHIaMEHTAbLHBIX
3aKOHOB M NPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOJIE, TPAaHUIIAX TPUMEHUMOCTH TEOPHH, ISl OTTHCAHUS
€CTECTBEHHO-HAyYHBIX SIBIICHUN U TPOIIECCOB).

CucTreMHO-IEATEIPHOCTHBIA TOAX0J B Kypce (HM3WKM peanm3yeTcss MpekAe BCero 3a CYET OpraHu3aluu
9KCHEPUMEHTAIBHON JesTenbHOCTH oOyuatomuxcs. [y 0a3oBoro ypoBHA Kypca (M3MKHM — 3TO HCIIOJIB30BAaHHUE
cUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M 1a00OpaTOpHBIX paboT, KOTOpPhIE B MporpaMMe 1o husuke
00BbeTMHEHBI B OOIIHMI CITMCOK YYEHWYECKUX NMPAaKTUYECKUX paboT. Brimenenne B ykasaHHOM mNepedyHe JabopaTOpHBIX
paboT, MPOBOAUMBIX AJIsl KOHTPOJIS M OLIEHKH, OCYILECTBISIETCSl YIaCTHUKaMU 00pa30BaTeIbHOTO MpoLecca UCXOIs U3
0coOeHHOCTEH TIAHMPOBaHUs U OCHaIIeHUs kaOuHeta ¢usuky. [Ipu aTomM obecnieunBaeTcst oBiaieHHE 00yYarOIIUMHCS
YMEHHSIMH TIPOBOJNUTH KOCBEHHBIE H3MEPEHHS, HCCIEeNOBAaHMS 3aBUCHUMOCTEH (DU3MUECKWX BEIUMYMH U TOCTAHOBKY
OIIBITOB I10 IIPOBEPKE IPEATI0KEHHBIX THIIOTES.

Bonbimoe BHUMaHME yaenseTcs pelIeHHI0 pacdETHBIX M KA4eCTBEHHBIX 3anad. [Ipm aToMm ans pacuéTHBIX 3a1ad
IPUOPUTETOM SIBJLIIOTCSA 3aljauyd C SIBHO 3aJaHHOM (M3MYECKOM MOJEIbI0, II03BOJIIOLIME IPUMEHSATh H3y4YeHHBIE
3aKOHBl U 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjiena Kypca, TaK M HMHTErpUpysl 3HaHUS U3 pPas3HbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS 3aJaHHs HA OOBIACHEHNE POTEKaHHsI (PU3MUYECKHUX SBJICHUH U MPOLIECCOB
B OKpYXaromei Xu3HH, TpeOyrouire BbIOOpa (U3MUECKOW MOAENH Ui CHTYallMd HPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa.



B cootBercTBUE ¢ TpeboBanusmMu @I'OC COO k MaTepraabHO-TEXHUIECKOMY O00ECIIEUeHUI0 YIeOHOTO Ipoliecca
0a30BbIl ypOBEHb Kypca (U3UKKM Ha YPOBHE CPENHETO0 OO0MEero oO0pa3oBaHUs JODKEH H3Y4aThCsl B YCIOBHUSIX
NpeAMETHOro KaOuHeTa (HM3UKH WIM B YCIOBHAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuaere GU3MKN TOKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYMOBAHNE MIJIS BBHIITOJTHCHHS YKA3aHHBIX B
nporpaMMe 1o (Gpus3nke yIeHHIeCKUX MPAKTUIECKUX Pa0OT U JICMOHCTPAIIMOHHOE 000pYI0BaHHE.

JemoHcTpamonHoe 00opyaoBaHue (OpMHUPYETCsl B COOTBETCTBHHU € MPUHIMIIOM MUHUMAJIBHOM TOCTaTOYHOCTH U
o0ecreyrBaeT MOCTAHOBKY IMEPEUYHCICHHBIX B Mporpamme Mo (M3MKe KIIFOYEBBIX JAEMOHCTpPALMKA AJSl MCCIEIOBAHUS
W3y4YaeMBbIX SIBICHUH U MPOIECCOB, SMIIMPUICCKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHECHUH.

JlaboparopHoe oOOpymOBaHHWE M YUCHHYECKHX MPAKTHUECKHUX pPadOT (opMuUpyeTcs B BUAEC TEMATHYECKUX
KOMILJIEKTOB M OOecleYnBaeTcsl B pacu€Te OJHOTO KOMIUIEKTAa Ha ABYX OOydJaroUIMXcs. TeMaTH4ecKHe KOMILICKTHI
nabopaTopHOro 000PYIOBAHUS JOJDKHBI OBITh TIOCTPOCHBI HA KOMILICKCHOM UCIIOJIb30BAHUN aHAJIOTOBBIX U MU POBBIX
nprUOOPOB, & TAKIKE KOMIIBIOTEPHBIX H3MEPHUTENBHBIX CUCTEM B BHJIE IUPPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH LIEJISIMU M3Y4eHHsI (PU3UKU B 0011[eM 00pa30BaHUU SIBISIOTCSL:

e (QopMupoBaHHE HHTEpeca M CTpeMIICHHS OOYYaIOIIMXCS K HAy4YHOMY H3YyYCHHMIO HPUPOIBI, Pa3BUTHE HX
MHTEJIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTENH;

® pa3BUTHE NPECTABJICHUA O HAYYHOM METOZE MO3HAHUS U (OPMHPOBAHKE UCCIIEIOBATEIHLCKOTO OTHOMICHHS K
OKPYKAIOIIUM SIBIICHHSIM;

e (opMUpOBaHHUE HAYYHOTO MHUPOBO33PCHHS KaK pe3yjbTaTa W3Y4YCHHS OCHOB CTPOCHUS MaTepud U
(hyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKU;

e (dopMUpOBaHHUE YMEHUH OOBSACHATH SBJICHUA C HCIOJB30BaHUEM (DU3MYCCKUX 3HAHMM M HAYyYHBIX
JIOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUHA O PONM (QU3UKHK s Pa3BUTUSA JPYTUX CCTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHUM.

JlocTiKeHHe 3THX Iiejiel 00ecreunBacTCsl PelICHUEM CIESAYIONIMX 3a7ad B MPOIIECCe U3YyUYCHUS Kypca (BU3UKH Ha
YPOBHE CpeHero o0Iero o0pa3oBaHus:

e TpHOOpETeHHe CHCTEMBI 3HAHWUH 00 OOMMX (QUINIECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX, BKIIOYAs
MEXaHHKY, MOJICKYISPHYIO (QU3UKY, SICKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3HKH;

e (QopMUpOBaHHE YMECHUH MPUMEHSTh TCOPETUICCKUE 3HAHUS ST OOBSICHEHUS (PU3MUECKUX SBICHUN B TIPUPOJIE
U JUTS IPUHSTHS MPAKTUYECKUX PEIICHUH B TOBCEHEBHOMN JKU3HH;

® OCBOGHHE CINOCOOOB peIleHHs pPa3IUYHBIX 337a4 C SIBHO 3aJaHHOW (U3MUECKOW MOJENblo, 3ajad,
MOJJPa3yMEeBaIOIINX CAMOCTOSITENILHOE co3/1aHue (PU3NIECKOM MOJICITH, aICKBaTHON YCIIOBHSIM 3a/1a4H;

® JIOHUMAaHHUC (1)I/I3I/I'-IGCKI/IX OCHOB U TIPHUHIUIIOB HeﬁCTBHH TEXHHUYCCKUX YCTpOﬁCTB U TEXHOJIOTHYECKUX
MPOIIECCOB, MX BIUSHHS HA OKPY>KAIOIIYIO CPELY;

® OBJIAJICHUE METOJAMHU CAMOCTOSATEIHLHOTO TUIAHUPOBAHUS U MPOBEICHHS (DU3UUECKUX IKCIICPUMEHTOB, aHAIN3a
W MHTEepIpeTanyuy HHHOPMALIUH, OTIPEICIICHHSI JOCTOBEPHOCTH MOJYYSHHOTO PE3yIbTaTa;

® CO3/IaHWE YCIOBHH JIJIsl Pa3BUTHUSI YMEHUH MMPOEKTHO-HCCIIE0BATENBCKON, TBOPUECKOH ACSTENLHOCTH.

Ha uzyuenne ¢usuku (6a30BBIil ypoBEHB) Ha YPOBHE CpeJHEro odiiero oopazoBanusi orBoautcs: 136 wacos: B 10
Kiacce — 68 gacoB (2 waca B Heneno), B 11 kimacce — 68 acoB (2 yaca B HEZIeIO).

IMpeanaraemplit B mporpaMMe Mo (QU3MKE TMEepeYeHb JA0OPATOPHBIX W MPAKTHYECKUX paboT sIBIseTCS
PEKOMEHTOBAHHBIM, YUUTENb JENIaeT BBIOOP MPOBEICHHUS JIAOOPATOPHBIX PabOT U OMBITOB C YYETOM WHAUBUAYATLHBIX
0coOeHHOCTEH 00YJaIONIHXCA.



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI0 MO3HAHUS

®usznka — HayKa o mpupojie. HaydHble MeToIbI TO3HAHUS OKPY’KaIoIero Mupa. Poib SkcriepiuMenTa 1 Teopun
B IIpoIIecce IMO3HAHUS MMPUPOILI. DKCIIEPUMEHT B (PU3HKeE.

MopenupoBanue (huU3N4YecKuX SBICHUN U mpoueccoB. Hayunbie runore3sl. Pu3nuecKre 3aKOHBI U TEOPHH.
['panuiel npuMeHUMOCTH (PU3NYECKUX 3aKOHOB. [I[pHHIIUT COOTBETCTBHSL.

Poms m mecto ¢usukum B (OPMHUPOBAHUHM COBPEMEHHOW HAYYHOH KapTHHBI MHpPA, B MPAKTHYECKOU
JIeATEeILHOCTH JIIOJICH.

Jlemoncmpayuu
AHaoTOBEIE ¥ MIU(PPOBEIC H3MEPHUTEIbHEBIE TIPHOOPHI, KOMIIBIOTEPHBIC JATIUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexanunyeckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOT 0 ABMKEeHUs. Cuctema orcuéra. Tpaekropus.

Ilepemerienne, cKOpoCTh (CpeaHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHaIbHON TOUKH, MX
MIPOEKLIMU Ha OCH CUCTEMBI KoopauHaT. ClokeHHe MepeMelIeHni U CII0KEeHHEe CKOPOCTeH.

PaBHOMEpHOE 1 paBHOYCKOpEHHOE NPSIMOJIMHEHHOE ABMKEeHHE. | padMKi 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH,
YCKOpEHUs, ITyTH U MIEPEMEILIEHUS] MATEPUAIbHOW TOUKH OT BPEMEHHU.

CBo0OoHOE TIajicHue. Y CKOpeHUe CBOOOTHOTO MaCHUS.

KpuBonuneitHoe nBxeHue. JIBUXKEHUE MATEpPHATBHONM TOYKU MO OKPY>KHOCTU C MOCTOSIHHOW IO MOMYJIO
CKOPOCTBIO. YTIIOBasi CKOPOCTh, JMHEHHAss ckopocTh. [lepwmon m wacrora obOpamenus. LleHTpocTpeMuTensHOE
YCKOpEHHE.

Texanueckue yCTpOI\/'ICTBa U HOPaKTUYCCKOC IMPUMCHCHHUEC. CHHUAOMETP, ABWIKCHUC CHApPAAO0B, HLCIHBIC H
PEMEHHBIE IIEPENAYH.

Jlemoncmpayuu

Mojienb cucTeMsl OTCUETa, HIUTIOCTPAIM KHHEMAaTHYECKUX XapaKTePUCTUK IBUKECHUS.

IIpeoOpa3oBanue ABMKEHUI € UCIIONB30BAHUEM IIPOCTHIX MEXaHU3MOB.

ITagenne Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTBE.

HabGnronenue apmkeHus Teaa, OpOIIEHHOTO MO/ YIIIOM K TOPU30HTY U TOPU3OHTAIBHO.

W3mepeHne yckopeHust CBOOOTHOTO MaJeHusl.

Hampasnenue ckopocTH NpH IBHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

I/I3yquI/1e HEPABHOMCEPHOT'O ABUIKCHUA C LECJIBIO ONIPCACIICHUSA MTHOBEHHOM CKOpPOCTH.

HccnenoBanne COOTHOLIEHUST MEXIY MyTSIMH, HPOHIACHHBIMM TEJIOM 3a IOCIEHOBAaTENbHBIE pPaBHBIC
MIPOMEXKYTKH BPEMEHH TIPU paBHOYCKOPEHHOM JIBIKEHHHU C HAYaJIbHON CKOPOCTBIO, pABHOU HYITIO.

N3y4yeHue NBUKEHMS IIAPUKA B BA3KOM KUJIKOCTH.

W3yuyeHne nBHXKEHUS Teja, OPOIIEHHOr0 TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

IIpunuun otHocuTensHocTH I"anunes. [lepslii 3akoH HeroToHa. MHEpIMAIbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3uninu cuil. Bropoit 3akoH HeroToHa st MaTepranbHOM TOUKU. Tpernit
3akoH HproTOHA 119 MaTepHallbHBIX TOYEK.

3akon BcemupHoro tarorerns. Cria Tsokectu. [lepBast kocMuaeckast CKOpOCTb.

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

Tpenune. Bugpl TpeHust (mokosi, ckoibxeHusd, kadenus). Cuna Tpenusa. Cyxoe tpenue. Cuna TpeHHS

CKOJIBXXCHUS U CUJIa TPCHUS ITOKOA. KOS(i)(bI/II_II/ICHT TPCHUA. Cuna CONPOTHUBJICHHUS IPU ABUIKCHUHA TCJId B JKUAKOCTHU
HJIN ras3e.

HOCTyrIaTCJ'IBHOC " BpaIaTCIbHOC ABUXXCHUC abCOIOTHO TBép,Z[OFO TCIa.
MoOMEHT CUJIbI OTHOCHUTEIIFHO OCH BpaliCHuUs. IInedo cunbl. YciaoBus paBHOBECHU TBépZ{OI‘O TCIa.

Texumdeckne yCTpOﬁCTBa U TMPAKTHYCCKOC TIMPUMCHCHUC. TMMOJUIMITHUKHU, ABHKXCHHEC WCKYCCTBCHHBIX
CITYTHHUKOB.

Jlemoncmpayuu

SIBneHne uHEPIUU.

CpaBHEHHE Macc B3aUMOICHCTBYIONIUX TEJI.
Bropoii 3akon HeroToHa.

Wsmepenue cuin.

CrnoxxeHue cui.



3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT JeOpMaLny.

HesecomocTs. Bec Tena npu yckopeHHOM NoAbEME U MAJCHUH.

CpaBHeHHE CHJI TPEHUS TTOKOS, KaYeHHS U CKOJBKCHHUSI.

YcioBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Wzyuenne arkeHust Opycka 1Mo HaKIIOHHOM ITOCKOCTH.

HccnemoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TPY)XKHHE W PE3WHOBOM oO0Opasie, OT WX
JehopMaIuu.

HccnenoBanue yciaoBui paBHOBECHS TBEPAOTO Teja, UMEIOLIET0 OCh BPAIllCHHUS.

Tema 3. 3aKonbl COXpAHEHUA 8 MeXAHUKE

HNmnynsc MarepuanbHOW TOUKM (Tena), CUCTEMbl MaTepUAIbHBIX TOYeK. VIMIynbC CUIBI M M3MEHEHHE
UMIyJbca Tela. 3aKOH COXpaHeHUs UMITyJIbca. PeakTUBHOE IBUKEHHE.

Pabora cuitbl. MOIITHOCTE CHITHI.

Kunetndeckas sHeprus MaTepHaabHOM TOUKH. Teopema 00 M3MEHeHNH KMHETHUECKONW SHEPTHH.

[MorenuuanbHas sHeprus. [loTeHnmanbHas sHeprus ynpyro AegopMUpOBaHHOW MpyxuHBL lloTeHUIManbHas
9HEPTrus TeJa BOJIN3U MTOBEPXHOCTH 3EMIIH.

[loTeHnnanbHBIE W HEMOTEHNOUANbHBIE CHIBl. CBS3p pa0dOTHI HEMOTEHIWMANBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUH CHCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHNUECKOU SHEPTHUH.

Yapyrue u Heynpyrue CTOIKHOBEHUSL.

TexHu4ecKue yCTPONUCTBA U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIA TUCTOJIET, JBUKECHUE
paker.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[epexon NOTEeHIMATEHON HEPTHU B KHHETHUECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Nzydenune abCOMOTHO HEYNIPYTOrO yapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasSTHHKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI C M3MEHEHHEM MEXAaHMUYECKOW JSHEPrHH Tejla Ha MpPUMEpE PacTsHKEHUs
PE3UHOBOTO KIyTa.

Pasznen 3. MouiekynsipHasi puznka 1 TEpMOAHHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUHM M HX ONBITHOE 0OOCHOBaHME. bpoyHOBCKoe
newkenne. Jduddysus. Xapakrep OBIKEHHS M B3aUMOACHCTBHUs YacTHIl BemlecTBa. Mopaenu CTpOeHHs Ta3oB,
JKUAKOCTEH M TBEPIBIX TEI M OOBACHEHHE CBOMCTB BEIECTBA Ha OCHOBE 3THX MoOJeleld. Macca W pa3Mepsl
monekyn. KonndectBo BemectBa. [locTosnHas ABoranpo.

TemnoBoe paBHoBecue. Temmnepatypa u e€ usmepenue. Lllkana temnepatyp Llenbcust.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOpPHHM HIEAIbHOIO Tasa.
AOGcomoTHas TemmepaTypa Kak Mepa CpeHel KHHEeTHYECKOM IHEPTUH TEIJIOBOTO JBM)KEHHS JacTHll rasza. llkara
temneparyp KeneBrHa. I'a30Bble 3akoHBI. Y paBHeHHe MenaeneeBa—Kianeipona. 3akon lansToHa. M30nponecchl
B HJICAILHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BewliecTBa. ['paduueckoe mNpencTaBieHHE H30MPOIECCOB:
U30TEepMa, H30X0pa, nzobapa.

TexHaudeckue yCTporUCcTBa U MPAKTHIECKOE PUMEHEHHE: TEPMOMETp, OapoMeTp.

Lemoncmpayuu

OnbITHI, TOKA3BIBAIOIIUE JUCKPETHOE CTPOCHHE BENIECTBA, GOTOrpadru MOJIEKYJI OPTaHUYECKUX COSTUHEHUH.

OmnpiTel 110 1N GY3UHN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBHXKEHHUSL.

Mogens onsita lllTepHa.

OnBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHIE MEXMOIEKYIISIPHOTO B3aNMOIEHCTBYS.

Mopens, HTICTpUpYIONas IPUPOAY AaBICHHS ra3a Ha CTEHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOLUE YPAaBHEHUE COCTOSHUS UACATBHOIO Ta3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Ompenenenne Macchl BO3/yXa B KJIACCHOH KOMHATe€ HAa OCHOBE M3MEpEHHMH 00bEMa KOMHATHI, NABICHHUS W
TEeMIIEpaTyphl BO3yXa B HEH.

HccnepoBanue 3aBUCUMOCTH MEX]ly TapaMeTpaMu COCTOSIHUS pa3peKeHHOro rasa.

Tema 2. Ocrosbl mepmoouHaAMUKU

TepmoauHamuueckass cucreMa. BHYTpeHHSST SHEprus TEPMOJUHAMHUYECKOW CHCTEMBI M CHOCOOBI €€
n3MeHeHus. KonmuuecTBo TemnoTel M paboTa. BHyTpeHHssE SHeprus OZHOATOMHOTO HIEaTbHOrO rasa. Buasl



TEIUIoONEpeaun: TEIUIONPOBOJHOCTh, KOHBEKLUA, M3IydeHHE. YJelbHas TEIUIOEMKOCTh BellecTBa. KommuecTBo
TEIJIOTHI IIPU TEIUIoNepeaaye.

ITonsitTne 00 amuabatHOM mporiecce. I[lepBblli 3aKOH TEPMOAMHAMUKH. IIpHMEHEHHE IEpPBOro 3aKOHA
TEPMOAMHAMHUKH K H30mporieccam. I paduaeckas nHTEpIpeTarys paboTs rasa.

Bropoii 3akoH TepMoauHaMuku. HeoOpaTuMocTh POIIECCOB B IPUPOJIC.

TemnoBele MammHbL. [IpUHIUIBT IEWCTBHS TEIUIOBBHIX MammuH. [IpeoOpa3oBaHus SHEPTHH B TEIIOBBIX
MamuHaX. Koaddumment momnesnoro mefictus TemnoBoit Mammesl. [ukn Kapao u ero ko3 duimenT mone3noro
JefcTBUS. DKOIOTHYECKUE MPOOIEMbI TETIOIHEPTeTHKH.

TexHHueckre yCTPOHCTBa W MPAKTUYECKOE NPUMEHEHHE: IBUraTeilb BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOJTMITHHUK, KOHJAUIINOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH SHEPTHH Tejla TPU COBEPIIICHUU PaOOTHI: BBUICT MPOOKH U3 OYTHUIKYU O] ACHCTBUEM
CKaToTo BO3/yXa, HarpeBaHue 3(pupa B TaTYHHOU TPYOKe MyTEM TpeHHs (BUACOAEMOHCTPAIIHS).

M3meneHne BHYTpEeHHEH 3HEPTHH (TEMIIepaTyphl) Tella IMpH TeruIonepenade.

OnbIT M0 aAnabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoi TypOHMHBI, IBUTATEIISI BHYTPEHHETO CTOPAaHMUsl, PEAKTUBHOTO JIBUTATES.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Aecpezammnbie cocmoanusa eeujecmea. Pazosvie nepexoovl

[TapooOpa3oBanne u KoHmeHcarus. Vcmapenuwe u kumneHne. AOCONIOTHAS W OTHOCHUTENBHAS BIIAXKHOCTH
Bo3ayxa. HachkimeHHbi map. YaempHas TEIUIOTa MapooOpa3oBaHHA. 3aBHUCHUMOCTh TeMIIEpaTypbl KHIIEHUS OT
JIABJICHUS.

Teépmoe Ttemo. Kpucrammmyeckue u amopdrble Tema. AHHM30TPONHUS CBOWCTB KpUCTADIOB. JKumkue
kpuctayuiel. CoBpeMeHHBIe Marepuanbl. [lnaBmeHne W KpuCTAUIM3alWsl. YJeNbHas TeIUIoTa IUIaBIICHUS.
CyOmumartusi.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHUYecKHe yCTPOWCTBA M TMPAKTUYECKOE TNPUMEHEHHE: THTPOMETP U IICHXPOMETP, KallOpUMETD,
TEXHOJIOTUH IMOJTYUYCHUSA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJI€C HAHOMATCPUAJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX HApPOB.

Kurienue npu NOHWKEHHOM JIaBICHUU.

Crioco0bl U3MEPEHHUS BJIAKHOCTH.

Habnroenne HarpeBaHuUs U IDIABJICHUS KPUCTAUIMYECKOTO BEIIeCTBA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

H3MepeHre OTHOCUTEIHHON BIaKHOCTH BO3/AyXa.

Pasnen 4. DneKTpoaHAMHKA

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Ted. DAeKTpUdecKuil 3apaa. [IBa Buaa ayeKTpuuecKux 3apsioB. [I[poBoIHUKY, JUIIEKTPUKHA U
MOJTYTIPOBOAHHUKH. 3aKOH COXPAHEHUS 3JEKTPUUECKOTO 3apsiaa.

Bzanmopeiicteue 3apsimoB. 3akoH Kymona. TouedHbIi 2JIEKTpUUYECKHA 3apsail. ODIESKTPHUUIECKOE IIOJIE.
HanpsixéHHoCTh 3nekTpudeckoro noiid. IIpuHnum cynepno3uuuu 3JeKTpUYecKux mosie. JINHUM HanpspkEHHOCTH
3NEKTPUYIECKOTO TOJIS.

Pabora cui anextpoctarnyeckoro nons. [loternman. PasHocts morenimanos. [IpoBOTHUKN 1 TUIIEKTPUKH B
3IEKTPOCTATHIECKOM ToJIe. J(ManexTprudeckast MpOHUIIaeMOCTb.

OnektpoémkocTb. KoHaeHcarop. ONEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJEHCaTopa.

TexHUYeCKHe yCTPOWCTBA M MPAKTUYECKOE MPHUMEHEHHE: 3JIEKTPOCKOII, AJIEKTPOMETP, AIEKTPOCTATHUECKAs
3alIUTAa, 3a3eMJICHUE IEKTPONPUOOPOB, KOHIEHCATOP, KOIMMPOBAIBHBIN ammnapat, CTpyHHBINA IPUHTED.

Lemoncmpayuu

YeTpoiCTBO M IPUHIUI IEHCTBHS AIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEJI.

DNEKTPUUYECKOE MOJIE 3aPSKEHHBIX TEI.

IIpoBOIHHKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIeKTpocTaTHIeCcKas 3aIluTa.

JMdIeKTPUKH B 31IEKTPOCTAaTUIECKOM TIOJIE.

3aBUCHMOCTH JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOIIAAH IUIACTHH, PACCTOSHUSA MEXAY HUMHU U
JIUAIEKTPUYECKON TPOHULIAEMOCTH.



OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

M3MepeHue 351eKTpo€MKOCTH KOHIEHCaTopa.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toku é paznuunwvix cpeoax

ONeKTpUYEeCKUl TOK. YCIOBMS CYIIECTBOBaHMA OJJIEKTpuUdeckoro Toka. Mcrounumku toka. Cuna Toka.
ITocTosHHBII TOK.

Hampsoxenne. 3akor OMa 11 y9acTKa [emH.

ONEeKTpUYECKOE CONPOTHUBIIEHHE. Y IEIbHOE CONMpPOTHBIEHUE BemiecTBa. llocnenoBarensHoe, mapaniensHoe,
CMEIIaHHOE COETUHEHNE MTPOBOIHUKOB.

Pabora snexktpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTE 3IEKTPHYECKOTO TOKA.

ONeKTpOABIKYIAs cHUJa M BHYTPEHHEE CONPOTHBIEHHE HCTOYHMKA ToKa. 3akoH Owma Ui TOJHOM
(3aMKHYTOH) AnekTpuyeckoi nenu. KopoTkoe 3amMblkaHue.

OJeKTpOHHAs IPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbh CONPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPBhI.
CBepXIIPOBOIUMOCTb.

OnekTpuyeckuil TOK B BakyyMe. CBOMCTBa JIEKTPOHHBIX ITYYKOB.

[HomynpoBoguuku. CoOCTBEHHAst U MPUMECHas MPOBOAUMOCTH MOIYMPOBOAHUKOB. CBOMCTBa p—N-miepexoa.
[omynpoBogHUKOBBIE TPHUOOPHI.

OneKTpUyecKuil TOK B pacTBOpax M paciulaBax 3JEKTPOIMTOB. OJIEKTPOJIUTHYECKAs IUCCOIMAIKS.
DIeKTPOIIH3.

DIIEKTpUYECKUN TOK B razax. CaMoCTOSATENbHBIA U HECAMOCTOATENbHBIN pa3psa. Monnus. [1nazma.

TexHHUECKHE YCTPOWCTBA U MPAKTUYECKOE MIPUMEHEHUE: aMIIepMETp, BOJIBTMETP, PEOCTaT, HCTOYHUKU TOKa,
ANIEKTpOHArpeBaTeNbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIBHBIC MPHOOPHI, TEPMOMETP COMPOTHUBIICHHS, BAKyyMHBIH
IO, TEPMHUCTOPHI U (POTOPE3UCTOPHI, OTYIIPOBOAHUKOBBII TUOA, TaIbBAHUKA.

Lemoncmpayuu

N3mepenue cuibl TOKa M HaIPsDKEHUS.

3aBUCUMOCTb CONPOTHUBIEHUS HMINHAPUYIECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIN MTOIEPEYHOT0 CEYeHUS U
Marepuaia.

CMemniaHHOE CO€IMHEHUE TIPOBOAHHUKOB.

[Ipsimoe n3MepeHue 3MeKTpoABIKYIEH cuiabl. KopoTkoe 3aMblkaHHE TajdbBaHMYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COIPOTHUBIICHUSI.

3aBHCUMOCTb CONIPOTHUBIICHUSI METAIJIOB OT TEMIIEPATYPBI.

IIpOoBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii pa3psit ¥ IPOBOAMMOCTh BO3IyXa.

OmHOCTOPOHHSIS TPOBOUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomol

N3ydeHune cMemaHHOro COEMHEHNS PE3UCTOPOB.

W3mepeHne 3MeKTPOIBIKYILEH CHIIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHUSI.

Habmtonenue snekrponusa.

Me:knpeaMeTHbIe CBA3H

Uzyuyenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 kiacce OCYIIECTBISIETCS C YYETOM COAEP)KATEIbHBIX
MEXXIIPEMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTruKy, OMOIOTHH, XMMUH, Feorpaduu 1 TEXHOIOTHU.

Mesicnpeomemuvie noHamus, CBI3aHHbIE C M3yYEHHEM METOJOB HAyYHOTO TO3HAHHWSA: SBJICHHWE, HAYYHBIH
(baxt, runoresa, ¢puNUecKas BEIMYWHA, 3aKOH, TEOpHUs, HAOINIOJCHUE, SKCIEPUMEHT, MOJCIHPOBAHUE, MOJICIb,
U3MEpEHHE.

Mamemamuxka: pelieHue CUCTEMBbI ypaBHEHUH, JHHEHHas (QyHKIUs, napadona, rurnepbona, ux rpapuku u
CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUH: CHHYC, KOCHHYC, TAHTCHC, KOTAHT'€HC, OCHOBHOE TPHUT'OHOMETPHUYECKOE
TOKJIECTBO, BEKTOPBI U UX MPOEKIIUN Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB.

buonoeus: Mmexannueckoe IBWKEHUE B KUBOW Mpupoae, Tudys3usi, ocMoc, TEMI00OMEH )KUBBIX OPraHU3MOB
(BuABI TETIIONIEpPEa4H, TETJIOBOE PABHOBECHE), SJIEKTPUIECKHUE SBICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBAa, MOJSIpHAs macca,
TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, )KUJIKOCTEH M Tra3oB, MEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOIUTHYECKAS
JUCCOIMAINS, TaTbBAaHUKA.

T'eocpaghua: BIaXHOCTH BO3/LyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHHE [BWKEHHH C HCIONB30BAaHHEM MEXaHU3MOB, YYET TpEHHS B TEXHUKE,
HOJIINIIHUKY, UCIIOJIb30BaHHE 3aKOHA COXPAHEHUs UMILYJIbCa B TEXHUKE (pakeTa, BOJOMET U Ipyrue), ABUraTellb
BHYTPEHHETO CrOpaHusi, NapoBas TypOHHA, OBITOBOM XOJIONWIBHUK, KOHIMIHOHED, TEXHOJOIMU IOJTyYeHHs
COBPEMEHHBIX MaTEpHajoB, B TOM 4YHCIE HAaHOMATEPHAJIOB, U HAHOTEXHOJOIHH, DJIEKTPOCTaTHYECKas 3alluTa,
3a3eMJICHHE  DJIEKTPONPHUOOPOB,  KCEPOKC, CTPYWHBIH  MpPHUHTEp, DICKTPOHArpeBaTeNbHBIE  MPHOOPEI,
3JIEKTPOOCBETUTENIbHBIE IPHOOPHI, rajIbBaHUKA.



11 KJIACC

Paznen 4. DinekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazHumMHAA UHOYKUUA

TloctosiHHbie MarHuThl. B3anMoJieliCTBHE TMOCTOAHHBIX MarHUTOB. MarHuTHoe mnojie. BekTop MarHUTHOM
UHAYKUUU. [IpyuHOMO Cyneprno3ulyMd MAarHATHbIX mnojdeidl. JInHuM MarHuTHOM uWHAYKUuU. KapTuha dIuHUI
MAarHUTHOM UHIYKIIUHU TOJISL TOCTOSIHHBIX MarHUTOB.

MaruuTHO€e 1ojie MPOBOJHUKA ¢ TOKOM. KapTuHa NTUHUN MHAYKIMH MarHUTHOTO IMOJS JJIMHHOTO MPSMOTO
MPOBOJHMKA W 3aMKHYTOTO KOJBIIEBOTO TPOBOAHHKA, KaTymku ¢ TokoM. OmbeiT Opctenma. BzammopeiictBue
MPOBOJTHUKOB C TOKOM.

Cuna Amriepa, e€ MOAYJIb U HalpaBlICHUE.

Cuna Jlopenna, e€ Momyns W HampaBieHHe. J[BrKeHHe 3apsHKEHHOW YacTHIBI B OJHOPOJHOM MAarHUTHOM
note. Pabora cusr Jlopenta.

SlBneHue saeKTpOMArHUTHOM WMHAYKIMH. [I0TOK BeKTOpa MarHUTHOM WHAYKIMH. DJICKTPOJBIKYIIAS CHIIA
UHIYKIUU. 3aKOH AJIEKTPOMarHuTHOU HHAYKIuu Dapases.

BuxpeBoe »siexTpuyeckoe Ioyie. ODIEKTPOABIKYINAS CHJIAa WHAYKIAW B TIPOBOJHUKE, IBIDKYIIEMCS
MOCTYIATEIHHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuaykTuBHOCTE. SIBNIEHNE CAMOMHYKITHH. DJISKTPOABIKYIIA CHIIa CAMOWH TYKITHH.

DHeprus MarHUTHOTO TOJISI KATYIITKU C TOKOM.

DIeKTPOMarHuTHOE TI0JIE.

TexHUYecKHe yCTPOWCTBA W MPAKTHYECKOE TPUMEHEHHE: ITOCTOSHHBIE MArHUTHI, JIEKTPOMATHHTHL,
AIIEKTPOJIBUTATENH, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS T1eYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE JEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JluHuY MTHAYKIMA MarHATHOTO TIOJIS.

B3aumopneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SIBnenune AMeKTPOMArHUTHON MHIYKITHH.

[IpaBuio Jlenna.

3aBUCUMOCTb JIEKTPOABIKYILIEH CUIIBI UHAYKIUU OT CKOPOCTH U3MEHEHUS! MAarHUTHOT'O IOTOKA.

SIBrieHrEe CaMOMHTYKIIVH.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomol

N3ydeHnne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

HccnenoBanne nelicTBUS TIOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBIeHUS SIEKTPOMArHUTHOW WHIYKITHH.

Pasnen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumusle Koaeoanus

Konebarenbnast cucrema. CBobOomHbie MexaHuwdeckue kosebOanusa. [apmonmdeckue kosnebanms. I[lepuon,
yacTtoTa, aMIUIMTyda u ¢asa koneOanuid. I[IpyXMHHBIH MasTHUK. MaTeMaTHYeCKHH MAasTHUK. YpaBHEHHE
rapMOHHUYECKUX KojieOanuii. [IpeBpaliieHre 3HepTrun Py TapMOHUYECKUX KOJICOAHUSX.

KonebarenbHblii KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIC KOJIeOaHHUs B UACAIbHOM KOJIeOaTeIbHOM KOHTYPE.
AHanorust Mex;JIy MeXaHMYECKUMH U AJIEKTPOMAarHUTHBIME KoneOanusmu. Dopmyna ToMmcona. 3akoH coXpaHeHUS
SHEPTUH B UJICATLHOM KOJIeOaTeIbHOM KOHTYPE.

IlpencraBienne o 3aryxamommx KojeOaHwmsax. BeIHyXIEeHHbIE MeXaHWdeckne Kojebanms. Pe3oHanc.
BrIHyKIeHHBIE 3JI€KTPOMAarHUTHEIE KOJIeOaHusl.

Ilepemennsblit Tok. CUHycOUJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUTUTYIHOE U
JIEHCTBYIONIEE 3HAUCHUE CIUTBI TOKA U HATIPSDKCHIIS.

Tpanchopmatop. [IponsBoacTBo, nmepenada u NOTpeOICHNE NEKTPHUECKON IHEPTHH. JKOIOTHUECKUE PUCKU
MIPU NPOU3BOJICTBE ANEKTpodHEepruu. KynbTypa ucmnoib30BaHus 3JEKTPOIHEPTUU B HOBCETHEBHOM KU3HU.

TexHUYEeCKHEe yCTPOWCTBA W MPAKTHYECKOE MPUMEHEHHUE: DJEKTPUUYECKUI 3BOHOK, T€HEPaTOp MEPEMEHHOTO
TOKA, TUHUH JJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KOJICOATEIHHON CHCTEMBI (TIPYKUHHBINA UIIM MAaTEeMAaTHYCCKUI MAsSTHHK).

Habmonenue 3aTyxarmmux KoxeOaHnH.



HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaHUH.

HaGnronenue pezoHanca.

CBoOOomHBIC DIICKTPOMArHUTHBIC KOJICOAHH.

OciorpaMMBbI (3aBUCUMOCTH CHITBI TOKA M HATIPSDKEHSI OT BpEMEHH) JUTS DIIEKTPOMArHUTHBIX KOJIeOaHnH.

Pe3onanc npu mocneaoBaTeIbHOM COCTMHEHUN PE3UCTOPA, KaTyIIKH HHAYKTUBHOCTH U KOHAEHCATOpa.

Mogenb TuHUY 3JIEKTponepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Hccnenoanne 3aBUCUMOCTH TIEPUOJIA MAJIBIX KOJICOAHUH rpy3a HAa HUTHU OT JUTMHBI HUTH U MacChl rpy3a.

UccnenoBanne mepeMEHHOTO TOKa B IEMH U3 IMOCJIEIOBATEIHHO COCAMHEHHBIX KOHIEHCATOpa, KATYIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazZHunHble 60JIHbL

Mexanndeckue BOJIHBI, yciioBUs pacnpocTtpanenus. [lepuoa. CkopocTh pacnpoCTpaHEHUS W IJIUHA BOJIHEL.
[Tonepeunsie u mpoAoIbHBIE BOJTHEL. MHTEpdepeHrs n qudpakins MeXxaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3YUYCHUS SJICKTPOMArHUTHBIX BOJIH. B3anMHasi opueHTaIus BEKTOPOB
E, B, V B nanekrpomarauTHo BoiHE. CBONCTBAa SJICKTPOMATHUTHBIX BOJH: OTpPaXECHHE, MPEIOMIICHHE,
noJspr3anys, Audpaknus, naTepepeHiusa. CKopocTh EKTPOMArHATHBIX BOJH.

[Ikasna 37eKTpOMarHUTHBIX BOJIH. [[puMeHEHNE AIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLMIBI pauOCBSI3U U TENEBUACHUSA. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbL.

TexHuueckue YCTPOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTBI, YIbTPa3BYKOBas
JIUAarHOCTHKA B TEXHUKE U MEAMLIMHE, paaap, paJuonpuéMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBY-meyn.

Lemoncmpayuu

OO0pazoBaHue U pacIpoCTpaHEHUE MMONEPEYHBIX U MPOIOJIBHBIX BOJH.

Konebnromeecst Teno kKak MCTOUYHUK 3BYKA.

HaGmroneHre oTpakeHUs U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue naTepdepeHnnn u nudpakiiui MEXaHHYECKUX BOJH.

3BYKOBOI1 pe30HaHC.

HaGiroieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTY/ION U 4aCTOTOM KojieOaHui.

HccnenoBanne CBOWCTB ANEKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE, MPEIIOMIICHWE, TOJISAPHU3AIus, TUGPAKIIH,
uHTep(hepeHIINS.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. [IpsMonnHelHOE pacHpOCTpaHEHHE CBeTa B OAHOpPOIHOM cpenme. Jlyu cBera.
To4deuHblil HICTOYHHK CBETA.

OTtpakeHHre cBeTa. 3aKOHBI OTpaXkeHUsl cBeTa. [locTpoeHne n300pakeHUH B INIOCKOM 3epKaJie.

[IpenomiieHne cBera. 3aKkOHBI MpPEIOMJICHHS CcBeTa. AOCOJIOTHBIA TOKa3aTenb mpenomiieHus. [loiaHoe
BHYTpEHHEE oTpakeHue. [IpeienbHblil yroi NoJHOro BHYTPEHHETO OTPaKEHMUSL.

Hucnepcus ceera. CinoxHbIi cocTaB Oenoro csera. Lger.

Cobluparoniye ¥ pacceuBaroline JUH3bl, ToHKas juH3a. DOKYyCHOE PacCTOSIHME W ONTHYECKAas CHjla TOHKOH
muH3bl.  [locTpoeHne wu300pakeHWI B COOMpArOIIMX ¥ pacCeMBaOIIMX JUH3aX. DopMmyrna TOHKOW JIHH3BI.
YBenuueHue, 1aBaeMoe JIUH30M.

IIpenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

Bonnosas ontuka. MHTepdepenius cBera. KorepeHTHbIC HCTOYHUKHU. Y CIIOBUS HAOIIOAECHUS MAaKCUMYMOB U
MUHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hubpakius cBera. JudpakinoHHas pemérka. YCJIOBHE HAOJIIOIECHHUS INIABHBIX MaKCHMYMOB IPH IaJCHUU
MOHOXPOMATHYECKOTO CBETA Ha AUPPAKITUOHHYIO PEIIETKY.

Tlonspuzanus ceerta.

TexHUYeCcKHe YCTPOMCTBA U MPAKTHYECKOE IPUMEHEHHE: OUKH, JyTa, (hoToarnmapar, MpoeKIMOHHbIH armmapar,
MHKPOCKOII, TE€JIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, MTOISPOU/L.

Lemoncmpayuu

[IpsMonuHEeHOE pacpoCcTpaHeHNe, OTPAXKEHHUE U TIpelioMiIeHHe cBeTa. ONTHYeCKre IPUOOpEHI.

ITonHOE BHYTpeHHEe OoTpaxkeHne. Mozeslb CBETOBO/IA.

HccnenoBanue CBOMCTB M300pakeHUM B JIMH3AX.

Mogenu MUKpPOCKOIA, TEIECKOIA.

Habmronenue naTepdepeHium cBeTa.

Hab6monenue nudpakium cBeta.

Habnronenue mucnepcuu ceera.

TTonyyenue ciekTpa ¢ MOMOIIBIO TPU3MBL.

TTonydyenue cexTpa ¢ MOMOIIBI0 TU(PPaKITMOHHON PEIIETKH.



HabnroeHue monsipu3aium cBera.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi
W3mepenne mokazaTens MpeoMIIeHHs CTEKJIa.
HccnmenoBanue CBOMCTB H300paKCHHIA B JIMH3AX.
Habmronenue aucnepcun ceera.

Pa3znen 6. OcHoBBI crienIUAJIbHOH TEOPHU OTHOCUTEIbHOCTH

['paHuIbI TPUMEHUMOCTH KJacCH4yeckod mexaHuku. [locTynmaTel crnenuanbHON TEOPUH OTHOCHUTEIBHOCTH:
WHBAapUAHTHOCTh MOJYJIS CKOPOCTH CBETA B BaKyyMe, IPUHIIKII OTHOCUTEIFHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJIeHIe BPEMEHH 1 COKpAIIeHUE JITHHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBS13b MacCCHI C PHEPTUEH U UMITYJILCOM PEJSITUBUCTCKOM YaCTUIbI. DHEPTHUS TTOKOS.

Paznen 7. KBanToBas pusnka

Tema 1. Inemenmol KGAHM OG0T ONMUKU

®otonsl. Dopmyina [lnanka cBs3u 3HEprun (HOTOHA C €rO YACTOTOH. DHEPTrHs U UMITYJIEC (POTOHA.

Otkpeite u uccnenoBanne Gorodddexra. Ombiter A. I'. CronertoBa. 3akonsl (oTodddexra. YpaBHEHHE
Oiinmreiina aus porodaddexra. «KpacHas rpanunay ¢potodddekra.

Hasnenue ceeta. Onbitel [1. H. JIeGenena.

XuMHuuecKoe AeICTBUE CBETA.

TexHUYEeCKHE YCTPOMCTBA M MPAKTHIECKOE MpUMEHeHHe: (OTO3JIeMEHT, (OTOAaTUHNK, COTHEUHas Oarapesd,
CBETOJIUO/I.

Lemoncmpayuu

®otod3ddeKT Ha yCTaHOBKE C IMHKOBOW TTACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETO oToaddekra.

Cseroauon.

Conneunast OaTapest.

Tema 2. Cmpoenue amoma

Mopuenp aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -yactuil. [linaHerapHas Moneib aTroma.
[octymnarter bopa. M3mydenue u nmornomieHne pOTOHOB MU MIEPEXOJIe aTOMa ¢ OJHOTO YPOBHSI SHEPTUU Ha JIPYTOH.
Bune! criektpoB. CriekTp ypoBHEH SHEPTHU aTOMa BOAOPOAA.

Bonnossie cBoticTBa gactuil. Bomusr ne bpoiinsa. KopmyckymsipHO-BOIHOBOM Tyaiu3M.

CHoHTaHHOE U BHIHYKJICHHOE U3TyUYCHHE.

TexHUYecKHe yCTPOWCTBA M TMPAKTUYECKOE NPUMEHEHHE: CHEeKTPallbHBIA aHaliu3 (CIEeKTPOCKOI), Jasep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Omnpe/eneHre AIUHBI BOJHBI JIa3epa.

HabnroneHue muHEHYaThIX CIEKTPOB H3TyYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

HaGuroieHue TuHeHYaToro CeKTpa.

Tema 3. Amommuoe aopo

OKCIIEpUMEHTHI, OKa3bIBAIOIIME CIIOKHOCTh CTpoeHHs siapa. OTKpBITHE pajgnOaKTUBHOCTH. OIIBITHI
Pesepdopaa mo omnpeeneHuio coctaBa pagloakTUBHOrO u3inydyeHus. CBOHCTBa anbda-, OeTa-, raMMa-H3JIydeHusl.
Bnustane PAAUOAKTUBHOCTH HA )XUBBIC OPraHU3MBI.

OTkpbiTHe TpoTOoHA M HelTpoHa. Hykionnas mozpens siapa Ieitzen6epra—Banenko. 3apsn sapa. MaccoBoe
ymucIo sapa. M30Tomnsl.

Anbda-pacnan. DJISKTPOHHBIA W IO3UTPOHHBIN Oera-pacnaja. ['amMma-usiaydeHwe. 3aKOH PaHMOaKTHBHOTO
pacmaja.

DHeprus CBSA3H HYKIIOHOB B siipe. SnepHbie cuibl. JledekT Maccol sapa.

AnepHble peakuuu. [lenenue u cuHTes a1ep.

SAnepuprit  peakTop. TepmosmepHbli cuHTE3. [IpoOiieMbI W TEPCHEKTHUBBI  SACPHOW  DHEPTETHKH.
OKOJIOTMUECKUE acTIEKTHI SIEPHON SHEPreTHKH.

DneMeHTapHbIe YacTHITBI. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOTIOACHUSI U PETUCTPAIIIH SIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTaIbHBIC B3aUMOJIHCTBHS. ENMHCTBO (hr3HuecKoil KapTHHBI MUpa.

TexHUYeCKHe yCTPOWCTBA M MPAKTHYECKOE NMPUMEHEHHUE: JO3UMETp, Kamepa BuibcoHa, SIEpHBIA peakTop,
aroMHas OomoOa.



Jlemoncmpayuu

Cu€TYrK NOHM3UPYIOIINUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomoi
HccmenoBanue TpekoB 4acTHI] (ITO TOTOBBIM (hoTorpadusm).

Pa3znen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Oranbl pa3BUTHA acTpoHOMUM. IIpuKiIagHOe 1 MUPOBO33pEHUECKOE 3HAUCHNUE aCTPOHOMHUU.

Bup 3Bé3nnoro Heba. Co3Besausl, ipkue 3BE3/bl, ITAHETH, UX BUANMOE ABHKCHHE.

ConHeyHas cuctema.

Comane. Comaeunass akTuBHOCTh. Mcrtounmk osHeprum ComHna u  3BE34. 3BE3MB, MX OCHOBHEIC
XapaKkTepUCTUKU. [luarpaMMa «CHEKTpajbHBIM KIAacC — CBETHMOCTB». 3BE3ABI IVIABHOM IOCIEN0BATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJaBHOM IOCIENOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE IPEACTABICHNS O IPOUCXOKICHUN 1 3Boronuy CoiHLA U 3BE311. DTalbl )KU3HU 3BE3I.

Maeunsnii Ilyte — Hama ['amaktuka. [lomoxxenme m mpmkenme Comuna B [amaktmke. TWIBI ramakTHK.
Panuoranaktuku u kBa3apsl. YEpHbIE IBIPHI B SApaxX rajJakTHK.

Bcenennas. Pacimpenne Bceenennoi. 3akon Xa66ma. PazOeranme ramaktuk. Teopus Bomnbimoro B3pbIBa.
PenukToBOE HM3MyUYEHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMHH.

Yyenuueckue nabnwooenus

Habmronenust HeBOOPYKEHHBIM IJIA30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX NPHIOKEHUN Ul ONPEACICHUs
MOJIOKEHUSI HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC co3Be3fusi CeBEpHOro MONMyLIapHsl U SpKHE
3BE31IBL.

Hab6mronenus B reneckon Jlynsl, mmanet, Mieunoro Ilytu.

Odo0maroniee NOBTOpeHHE

Pone ¢u3ukm M acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJIIOTHYECKOW, COLMAILHOW M 3ITHYECKOH cdepax
JeSITEIbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3MKM M acCTPOHOMHMHU B COBPEMEHHOW Hay4YHOW KapTHHE MHUpA, POJb
(huzruecKoit Teopuu B OPMHUPOBAHKUHU MTPEICTABICHUN 0 (PU3MUECKON KapTUHE MHPa, MECTO (PU3UUECKOIN KapTHUHBI
MUpa B 00IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUI O MIPHUPOJIE.

Me:xnpeaMeTHbIe CBA3H

Uzyuyenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 kjacce OCyIIECTBISIETCS C YYETOM COAEP)KATEIbHBIX
MEXKITPEMETHBIX CBSI3eH ¢ Kypcamu MaTeMaTruKu, OUOIOTHH, XMMHUH, Teorpaduu 1 TEXHOIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C WU3YyYCHHWEM METOAOB HAay4YHOI'O IO3HAHUS: SBJICHUE, HAY4HBIH
¢akT, runotesa, (pu3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIEPUMEHT, MOAEIMPOBAHUE, MOJICIb,
H3MEpEeHHe.

Mamemamuka: pelnieHNe CUCTEMbl YpaBHEHHI, TPUTOHOMETpUYECKHe (QYHKIMU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKLIWH HA OCH KOOPAMHAT, CIIOKEHHE
BEKTOPOB, MPOU3BOJHBIC IEMEHTAPHBIX (YHKIMHA, MPU3HAKH MOA0OHS TPEYTOJIbHUKOB, OINpelesiCHUE IUIOIA M
TUIOCKHUX QUTYpP U 00bEMa Tell.

buonozus: >nexTpuueckue SBICHUS B JKMBOM Npupoje, KoiebaTenbHbIE NIBIKEHUS B JKMBOM HpPUPOJE,
ONTHUYECKUE SIBIICHUS B )KUBOU MPUPOJIE, IEHCTBUE paJiallii HA KUBBIC OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAIUITMYECKAsI CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI 00Pa30BaHUS
KPUCTaJUINYECKON PEILETKH, CIIEKTPAIbHbIA aHAIU3.

l'eoepaghua: marHuTHBIE TONMIOCA 3€MJIM, 3aJeXH MAarHUTHBIX pyH, (oTochEéMKa 3€MHOH IOBEPXHOCTH,
IIpEICKa3aHNUEe 3eMIICTPSICEHU M.

Texnonocus: IMHUM BIEKTpOIIEpenad, TEHEepaTop IEePEMEHHOTO TOKa, J3JIEKTPOJBUTATENh, WHIYKIIMOHHAS
neys, pagap, paIuonpuEéMHHK, TEIEBU30p, aHTeHHA, TeaedoH, CBY-meub, MpOEeKIMOHHBIA anmnapaT, BOJIOKOHHAS
OIITHKA, COTHEYHast Oatapes.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydeOHoro mpeamera «®DPusnka» Ha ypoBHE cpemHero ooOmero obpazoBaHus (0a30BbI ypOBEHB)
JIOJKHO O0ECIICYHTDh JIOCTHXKEHUE CIICAYIOIUX JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE pe3yNbTaTbl OCBOCHHMs Yy4eOHoro mpenmera «@Du3HMKa» OODKHBI OTpakaTh TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHON BHYTPEHHEW IMO3WITUEH JMYHOCTH, CHCTEMOI
[IEHHOCTHBIX OPHEHTAIMi, TO3UTHBHBIX BHYTPEHHHUX YyOE€XKIEHWH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTSIM
poccuiickoro o0mecTBa, paciinpeHue >KU3HEHHOTO OTIbITA U OMBITa ACATEIFHOCTH B MPOLIECCE Pealn3aluid OCHOBHBIX
HaIpaBJIeHUH BOCIIUTATENBHOM JEATENBHOCTH, B TOM UUCIIE B YaCTH:

1) rpa:xknaHcKoro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW TMO3ZWIMHM OOYYaIOLIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO 4IieHa
poccuiickoro o01ecTBa;

MPUHATHE TPAAUIIIOHHBIX 00IIEYEIOBEYECKIX TYMAHHCTUIECKIX U IEMOKPATHIECKHAX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpPEcax TPakIaHCKOTO OOMIeCTBa, YYacTBOBATH B
caMOoyIpaBJIeHUU B 00pa30BaTEILHON OpraHn3aIiH;

YMEHHE B3aHMOICHCTBOBATH C CONMATBHBIMU HHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIIUSIMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NESATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSI:

c(OpPMHUPOBAHHOCTh POCCUHCKON TPayKAaHCKOW UICHTUYHOCTH, IATPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHE K TOCYIaPCTBEHHBIM CHMBOJAM, TOCTIKEHHSIM POCCHUCKHUX YUEHBIX B 00JIACTH (HU3UKA
U TEXHUKU,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHHUS

c(hopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHMBATh CHUTYallMI0 W IPUHUMATh OCO3HAHHBIC pEIICHUS, OPHEHTUPYSICh Ha MOpPaIbHO-
HPAaBCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YUCJI€ B ACATCIILHOCTU y‘IéHOFO;

OCO3HaHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYNBOTO Oy IyIIEero;

4) 3¢TeTHYeCKOro BOCIHTAHMSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKITIOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA, PUCYIIEro GU3NUECKON HayKe;

5) Tpy1oBOro BoCIUTAHUSA:

WHTEpEC K Pa3IWYHBIM cdepaM NpoPecCHOHAIBLHOW NEeATENFHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKON U
TEXHHUKOW, yMEHHE COBEPIIATh OCO3ZHAHHBINA BEIOOP Oymymeit mpodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIE
TUTaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30OBaHUIO M CaMOOOpPa30BaHWIO B 00NacTH (M3WKH Ha TMPOTSHKEHWW Beed
JKU3HU;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH IKOJIOTHIECKOH KYJIBTYPHI, OCO3HAHHE TTI00ATHHOTO XapaKTepa IKOJIOTHUECKUX MPOooIeM;

IUTAHWPOBAaHUE M OCYILIECTBJIECHUE JIEHCTBHM B OKpYXaloIleW Cpele Ha OCHOBE 3HAHUS IeJied YCTOWYMBOIO
Pa3BUTHS YEIOBEYECTBA;

pacminpeHuEC OonbITa ACATCIILHOCTU DKOJIOTHYECKOHN HaIlpaBJICHHOCTU HAa OCHOBE MMCIOIINXCA 3HAHUH T10 (1)1/131/11(6;

7) IEHHOCTH HAYYHOTO TMO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI (PU3NUECKOH HAYKH;

OCO3HAHME IEHHOCTH HAYYHOW JIESTETbHOCTH, TOTOBHOCTh B Tpolecce H3y4YeHUs (UBUKH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIE0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYTIIIE.

METAHNPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBepPCAJbHbIC y4eOHbIe NeiiCTBHSA

ba3zoBble JJoruueckme aeicTBUA:

CaMOCTOSITETIbHO (POPMYJIMPOBATE U aKTyaIM3UPOBATh [IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIATh LETH IEATENBHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKECHUS,

BBISBIISITH 3aKOHOMEPHOCTH U POTHUBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHUSIX;

pas3pabaThIBaTh IUIAH PELIEHUS MPOOJIEeMbl C y4ETOM aHaIM3a UMEIOLIMXCS MaTepUalbHbIX U HEMaTepHUalIbHBIX
pecypcos;

BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTb, OIICHMBATH COOTBETCTBUE pE3YJbTATOB LEISAM, OLIEHUBAaTh PUCKU
HOCJIEICTBUMN 1EATEIbHOCTH;



KOOPAMHUPOBATh M BHINOJNHATH pabOTy B YCIOBHSX pEaJbHOrO, BHUPTYalbHOTO M KOMOWHHPOBAaHHOTO
B3aMMOICHUCTBHS,

pa3BUBaTh KpeaTUBHOE MBILUICHUE MIPY PEIICHHH KU3HEHHBIX IPoOIeM.

Ba3oBble ucciegoBaTebcKHe 1efiCTBHUA:

BJIJIeTh HAYYHON TEPMHHOJIOTHEH, KIIFOYEBBIMH HOHATHSIMHU U METOAaMH (PU3HUECKOM HAYKH;

BJIaJIeTh HaBBIKAMH Y4eOHO-HCCIIEA0BATEILCKON U MPOSKTHOM AEATEILHOCTH B 00JacTH (GPU3HKHU, CIOCOOHOCTHIO
U TOTOBHOCTBHIO K CaMOCTOSITEJIBHOMY TOMCKY METOAOB PELICHHUS 3aAad (U3MYECKOrO COACp KaHUs, MPUMEHEHUIO
Pa3IMYHBIX METOIOB MO3HAHUS;

BIIJIeTh BUJAMH JCSITEIFHOCTH IO TIOJNYYEHHIO HOBOTO 3HAHMSA, €r0 HHTEPIPETAlMd, MPeoOpa3oBaHUIO M
NPUMEHEHUIO B Pa3JIMYHBIX YUEOHBIX CUTYAIMsIX, B TOM YHCIIE IPH CO3IaHUH y4eOHBIX IPOSKTOB B 00JacTH (PU3HKH;

BBIBIIATh NPUYMHHO-CIICCTBEHHBIE CBS3M W aKTyaJM3HPOBAaTh 3ajady, BBIIBHIATh THIOTE3Yy €€ peIIeHHS,
HAaXOANUTh ApPTyMEHTHI IS JOKA3aTeIbCTBA CBOMX YTBEPKICHNUI, 3a/1aBaTh MapaMeTPhl M KPUTEPHH PEIICHHUS;

aHAJTM3UPOBATH MOJTYYEHHBIE B XOJ€ PEICHHS 3a[Jaud Pe3yJbTaThl, KPUTUYECKH OLEHUBATh MX JAOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUThH U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIBHOM EATEIFHOCTH, B TOM YHCIIE IPH U3YYCHUU
¢buznky;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS MO (PU3HKE B MPAKTHUYECKYIO 00JIACTh KU3HEACATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEJIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJICH, TIpeIaraTh OPUTHHATIbHBIC IOAXO/bl M PELICHHUS;

CTaBUTB MPOOJIEMBI M 33/1a4H, JOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUS.

Padora ¢ undopmanueii:

BJIaJIeTh HAaBBIKAMH TONydeHHs HHQopManmuu (QHU3MYECKOTO COJCpKaHUS W3 HMCTOYHHKOB pa3HBIX THIIOB,
CaMOCTOSITETIbHO OCYIIECTBIATH MOUCK, aHAJIM3, CHCTEMATH3aLUI0 U HHTEPIIPETAIMI0 HHQOPMAIHY PAa3TUIHBIX BHIOB
1 GopM TIpeACTaBICHIS,

OLICHUBATH JOCTOBEPHOCTH HHPOPMALINH;

UCIIOJIb30BaTh CpelCTBa MH()OPMAIIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJIIOTMH B PEUICHUU KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OPTaHH3AI[MOHHBIX 3a71ad C cOOM0eHNeM TpeOOBaHUI SPrOHOMHUKH, TEXHHKH 0E30IacHOCTH,
THT'HEHBI, PecypcocOepekeHH s, TPaBOBBIX U 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCTHI (PM3MYECKOTO COJIEpKaHUsI B pa3IMYHbIX (opMarax ¢ y4€TOM Ha3HauyeHUs MH(POpMAIUU H
IeJICBOH ayAUTOPUH, BBIOUPAs ONTUMAIBHYIO (POPMY NPEICTABICHNS M BU3YaTH3aIUH.

KoMMyHMKaTUBHBIE yHUBepCAJIbHbIE y4eOHbIe 1elCTBUSA:

OCYILECTBIATH OOIIEHUE HA YPOKax (GU3NKH U BO BHEYPOUHOU JEATEILHOCTH;

pacro3HaBaTh NPEeINOCHIIKH KOHGIMKTHBIX CUTYyalluil U CMT4aTh KOH(IUKTBI;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPE/CTB;

MOHUMATh ¥ UCTIOIB30BaTh IPEUMYIIECTBA KOMaHTHON M UHIUBUIyabHOMN paboThI;

BBIOMpATh TEMATHKy U METO/AbI COBMECTHBIX NEHCTBHM ¢ y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)II0ro
WIEeHa KOJIJIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOM IESTEIbHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATh AEUCTBUS 110 €€ JOCTHKEHUIO:
COCTaBJIATH IUIAH JEHCTBUMN, PaCTIPEETATh POIH C YIETOM MHEHHH Y9aCTHHUKOB, OOCYX/IaTh Pe3yIbTaThl COBMECTHOM
pabortsr;

OIICHHMBATh KAa4eCTBO CBOETO BKJIA/Ja M KaXJIOTO YYaCTHHKA KOMAaHJABI B OOMIMHA pe3ynbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb WJEU C [O3MLIUU HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKOH
3HAYUMOCTH;

OCYILECTBJIATh NO3UTUBHOE CTPATETUYECKOE IOBEICHUE B PA3JIMYHBIX CUTYaLMsIX, HMPOSBISATH TBOPYECTBO H
BOOOpakeHHe, ObITh MHUIINATUBHBIM.

PeryjisiTuBHBIE YHHBEPCAJbHbIE yYeOHbIE A€l CTBUSA

Camoopranu3auus:

CaMOCTOSTEIFHO OCYIIECTBIISITh MO3HABATEILHYIO JESITEILHOCTh B O0JIACTH (DU3MKH U aCTPOHOMUH, BEISBIISATH
PO0JIEMBI, CTABUTh U (hOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETIPHO COCTaBJIATh IJIAH pEIICHUS pacyéTHBIX M KAYeCTBCHHBIX 3ajad, IUIaH BBIIIOJHCHUS
MPAKTHYECKON pabOThI C YIETOM UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTECHHIA;

JIaBaTh OI[EHKY HOBBIM CUTYAIIHsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIHA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyYMEHTHPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



CITIOCOOCTBOBATH (POPMUPOBAHHUIO ¥ IPOSBICHUIO SPYAUIMH B 00JacTH (DU3UKH, TTOCTOSHHO IOBBIMIATH CBOU
00pazoBaTeIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, BHOCUTH KOPPEKTHBHI B AEITEIHHOCTH, OIIEHHUBATh COOTBETCTBHE PE3YIHTATOB
EeJISIM;

BJIQJICTh HAaBBIKAMU TI03HABATEIBHON pedUIeKCHMM KaK OCO3HAHUS COBEPINAEMBIX JEHCTBHI W MBICIUTEIBHBIX
MPOLIECCOB, X PE3yIbTaTOB M OCHOBAHUI;

MCTIOTB30BaTh MPUEMBI pehIeKCHH TS OTICHKH CUTYaIllH, BEIOOpA BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIECHUS 110 X CHIDKEHHIO;

MPUHUMATH MOTUBBI U apT'YMEHTBI APYTUX MPH aHAIN3E PE3YIbTATOB JACIATCIBHOCTH,

MIPUHAMATH ce0s1, TOHNMasi CBOM HEJJOCTATKH M IOCTOMHCTBA;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB JACATEIHHOCTH;

MPHU3HABATH CBOE MPaBO U MPABO JIPYTHX HA OIIUOKH.

B mporiecce MOCTHXKEHUS JTUYHOCTHBIX PE3yJbTAaTOB OCBOSHHS MPOTPAMMEI 1O (U3UKE IS YPOBHS CPEIHETO
obmero oOpazoBaHusl y OOydYalOIUXCA COBEPIICHCTBYETCS SMOIMOHANBHBIA WHTEIUIEKT, IPeaIoaratoniuil
c(hOpMHUPOBaHHOCTE:

CaMOCO3HaHMsI, BKIIIOYAIONIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BUAETH HAMpPaBICHUS
pa3BUTHS COOCTBEHHOM SMOIIMOHAILHOU Cephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBaHMUs, BKIFOYAOINIET0 CAMOKOHTPOIIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE TOBEJICHHE,
CHOCO6HOCTB aIalTUPOBATHECA K OMOITMOHAJIBHBIM U3MCHCHUSAM U IPOABJIATH FI/I6KOCTI>, 6I>ITI> OTKPBITBIM HOBOMY;,

BHYTPEHHEH MOTHBAIlMM, BKIIOYAIOMIEH CTpeMIIeHHEe K [OCTIDKCHHIO [eNd W YCIeXy, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHHE IEHCTBOBATH NCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIIaTuu, BKJ'IIO‘IaIOHleI\/'I CHOCO6HOCTL INOHUMATh SMOLMOHAJIBHOC COCTOAHUC OPYTHUX, YYUTBIBATH €T0 IIpU
OCYILECTBIICHUN OOIIEHNUS, CTOCOOHOCTH K COUYBCTBHIO U COMIEPEKUBAHMIO;

COIMAJILHBIX HABBIKOB, BKIFOYAIONINX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C APYTUMH JIFOIBMH, 3a00THTHCH,
NPOSIBIISITH HHTEPEC U pa3peniaTh KOH(IUKTEHL.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kJjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTb
c(hOpMHPOBAHHOCTD y 00YHAIOIIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HA IIPUMEPAX POJIb U MECTO (GU3UKH B OPMUPOBAHUK COBPEMEHHON Hay4YHOW KapTHHBI MHUpA,
B Pa3BUTHH COBPEMEHHOU TEXHUKH U TEXHOJIOIMH, B IPAKTUYECKON JEATEIBHOCTH JIFOACH;

VUUTHIBATh TPAHUIBI NPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJIENICH: MaTepHuanbHash TOYKa, WHEPIHAIbHAs
cucrteMa oTcuéra, abCOMOTHO TBEPAOE TEJO, MICATBHBIN ra3, MOAEIN CTPOCHHS ra30B, KHIKOCTEH M TBEPIBIX TEI,
TOYEUYHBIN 3JCKTPHUUECKUM 3apsl P PELLICHUH PU3MUECKHX 3a1a4;

pacro3HaBath pu3nUYecKue siBICHHS (MIPOIECChl) U OOBIACHATh X Ha OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJISIPHO-
KMHETUYECKON TEOPUH CTPOCHHS BEILECTBA U JJIEKTPOJANHAMUKU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE
JBIDKEHHE, CBOOOIHOE MafeHUE TeJ, IBIKEHHE M0 OKPY)KHOCTH, WHEpLus, B3auMmoneictBue tein, auddysus,
OpOYHOBCKOE JBIDKEHHE, CTPOCHHE >KUAKOCTeH W TBEPABIX Tell, HW3MEHEeHHe OoO0BEMa Ten TpU HarpeBaHUHU
(oxmaxaeHnn), TeTJIOBOE PaBHOBECHE, UCTIApEHHe, KOH IEHCAIHS, TUIaBJIeHNE, KPUCTAJUTH3AINS, KHTICHHE, BIAYKHOCTb
BO3/yXa, TOBBILIIEHHUE JABJICHUS T'a3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXTy TapaMeTpaMH COCTOSHUS
rasa B M30Ipoleccax, MIEKTPU3aLMs TeJl, B3aUMOJECHCTBUE 3apsI0B;

OIMCHIBATh MEXaHMYECKOE JIBUKEHHUE, HMCIOJb3Yysl (hM3NYECKHEe BEJMYHMHBL: KOOpJAWHATA, MYTh, IEepeMEIICHHE,
CKOPOCTb, YCKOpEHHE, Macca Tejla, CHja, HUMITYyJbC Tela, KHUHETHYecKass OSHEprus, MOTEHLUaJbHAs SHEeprus,
MexaHu4yeckass paboTa, MeXaHW4ecKas MOLIHOCTh; HPW OIUCAHWHU MPAaBHIBHO TPAKTOBaTh (U3MUECKHHA CMBICI
UCTIOJIb3YEMbIX BEIMYMH, UX O0O3HAYECHUS M E€JIMHUIIBI, HAXOJIUTH (OPMYJIBI, CBSI3bIBAIONINE JaHHYIO (H3MUECKYIO
BEJIMUYUHY C IPYTUMH BETUYMHAMUY;

OINKCHIBATh HM3YYEHHBIC TEIJIOBHIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHMSA, UCIONB3YsS (pU3MYECKHE BEIUYHHBL:
JlaBJIecHWEe rasa, TEMIIepaTypa, CpEeIHssl KHHETHYECKas DHEPrus  XaOoTHYECKOIO  JIBWKEHHS  MOJIEKYJ,
CpeJIHEKBaJJpaTHYHAss CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI dHeprus, pabora rasa, kodddumumeHt
MOJIE3HOTO  JIEHCTBUSL TEIJIOBOTO JBHUraTels; MPH ONHMCAHWM NPABHWIBHO TPAaKTOBAaTh (UIMUECKUH CMBICI
UCIIOJIb3YEMbIX BEIMYMH, UX O00O3HAYECHUS M €JIMHUIIBI, HAXOJIUTH (OPMYJIBI, CBSI3bIBAIONINE JaHHYIO (H3MUYECKYIO
BEJIMYUHY C IPYTUMH BEIUYHHAM;

OTMCHIBATh M3YYECHHBIE DJICKTPUUECKUE CBOMCTBA BEIIESCTBA M DIEKTPHUYECKUE SBICHUS (IIPOLECCHI), HCIOIB3YS
(u3nveckre BEIMYHMHBL: AIIEKTPUYECKUN 3apsijl, JICKTPHUYECKOE MOoJie, HANPsHKEHHOCTH OIS, TOTSHLIHA, Pa3HOCTh
HOTEHIMAJIOB; IPH ONMMCAHUU MPABIIBHO TPAKTOBATH (PU3MUECKHUI CMBICT HCIIOIb3YEMBIX BEIMUUH, UX 0003HAYCHUS
Y €IUHULBL; YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOLINE JaHHYIO (PH3HUYECKYIO BEIMUMHY C JPYTUMH BEINIMHAMU;

aHATM3UPOBATh (U3IUUECKUE MPOLECCHl W SBICHUS, HCHONB3YS (HU3NUECKHE 3aKOHBl M NPUHLUIBL 3aKOH
BcemupHoro TsaroreHus, I, Il u III 3akonbr HeloTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEPTrUH, 3aKOH COXPaHEHUS



UMITYJIbCa, TMPUHIUI CYTIEPIIO3UIIUN CHJI, TIPUHIMII PABHOMPABUS WHEPIHAIBHBIX CHCTEM OTCU€Ta, MOJEKYJISIpPHO-
KHMHETUYECKYIO TEOPHUIO CTPOCHHS BEIECTBA, Ta30BBbIE 3aKOHBI, CBA3b CPEAHEW KMHETUYECKOW IHEPTHH TEIUIOBOTO
JIBUKCHHUST MOJIGKYJ C a0COJMIOTHOM TeMIepaTypol, TEpBBIH 3aKOH TEPMOJUHAMHKH, 3aKOH COXpaHEHUS
JNEKTPUYECKOTO 3apsna, 3akoH KymoHa, [pH 53TOM pa3nnu4aTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTH4YeCcKoe BhIpaKEHNE U YCIIOBUS (TPaHUIIBI, 00IaCTH) IPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC IIPUHIIUIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUYESCKHUX YCTPOMCTB; pa3indyaTh YCIOBUS HX
0€30MacHOro UCTOJIb30BaHMUS B IOBCETHEBHOM KU3HH;

BBITIOHSTH SKCIIEPUMEHTHI TT0 UCCIEAOBAHUIO (DM3MUECKUX SBICHUN U MPOIIECCOB C MCMOIB30BAaHUEM HPSMBIX U
KOCBEHHBIX H3MEPEHUH, IPU 3TOM (HOPMYITUPOBAThH MpodIIeMy/3a1ady U THIIOTE3y YIeOHOTO SKCIIEPHUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEII0KEHHOT0 000y I0BaHUsI, TPOBOAUTH OMBIT U (POPMYIUPOBATH BEIBOJIBI,

OCYIIECTBISATh MPSIMBIE W KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEIMYWH, NIPH 3TOM BHIOMPATH ONTHMAIbHBINA
Croco0 M3MEpPEeHHs U UCTIONh30BATh W3BECTHBIE METO Bl OIIEHKH MOTPENTHOCTEN H3MEepEHHI;

WCCJICJIOBATh 3aBUCUMOCTU MEXY (DU3HMUSCKUMH BEITMYMHAMU C HCITOJIb30BAHUEM MPSAMBIX H3MEPEHUH, TPH STOM
KOHCTPYHMPOBAaTh yCTaHOBKY, (DMKCHPOBATh PE3YJIBTAThI MOJYYECHHOW 3aBUCUMOCTH (PU3MUYCCKHX BCIMYMH B BUJIC
TaOIuUI ¥ TpahuKOB, IeTaTh BEIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHNS;

co0moaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEACHUH HCCIENOBAaHWH B paMKaxX Y4eOHOTO SKCIEpUMEHTa,
yueOHO-UCCIIEIOBATENbCKOM M TMPOEKTHOH JEATENILHOCTH C HCIOIb30BAaHMEM HW3MEPUTENBHBIX YCTPOHCTB H
nmabopaTopHOTO 000PYAOBAHUS;

pemats pacu€THBIE 3aJadd C SBHO 3aJaHHOW (DH3MUYECKOW MOJeNnblo, WCMONb3ys (U3NYeCKHe 3aKOHBI U
NPUHIIMIIEL, HA OCHOBE aHAM3a YCIIOBHS 3a/1a4i BRIOUPATh PU3HMUECKYIO MOJICIb, BBIACTATh (PU3HYECKUE BENUIUHBI U
(hopmMyIbl, HEOOXOAUMEIE I €€ pelleHus, MPOBOJANTh PACUYETHl U OIEHUBATh PEATLHOCTH MOIYYCHHOTO 3HAYCHHS
(hM3MUEeCKOI BETMYNHBL,

peuiaTh Ka4ECTBEHHBIE 3aJa4M: BbICTPAUBATh JIOTUYECKU HENPOTHUBOPEUYMBYIO LIENOYKY PACCYKJIEHUN C ONOpPOU
Ha N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SIBJICHUSA,

WCIIONB30BaTh MPH PEHICHWH YYeOHBIX 3aJad COBpPEMEHHbIe WH(GOPMAIMOHHBIE TEXHOJOTHH IS TIOWCKa,
CTPYKTYpUPOBaHUS, UHTEPIPETALNH U TPEACTaBICHNS y4eOHON M HAYYHO-TIOMYJIIPHON WHPOPMAITUH, TIOTyUYSeHHOH 13
Pa3IMYHBIX KICTOYHUKOB, KPUTHUYECKH aHATIM3HUPOBATH MOTy4aeMyr0 HH(POPMALIUIO;

MIPUBOJNTHh TIPUMEPHI BKJIaga POCCHHCKUX W 3apyOeKHBIX YUYEHBIX-(DM3MKOB B pPa3BUTHE HAyKH, OOBSCHEHHE
MIPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

HCIIOJIb30BaTh TCOPECTUUCCKUC 3HAHUA 10 (1)I/I3I/IKC B HOBCCILHCBHOﬁ JKU3HU OJIA OGCCHC‘-IGHI/DI 0e30IMmacHOCTH Ipu
oOpaiieHun ¢ TmpuOOpaMl W TEXHUYECKUMH YCTPOWCTBaMH, IJII COXPAHEHUS 3[0POBbS M COONIOJEHHUS HOPM
HKOJIOTUYECKOTO TTOBEJIEHUS B OKPYXKAIOIICH Cpe/Ie;

paboTaTh B IpyIITE C BHITOJHEHUEM PA3IMYHbIX COIMATBHBIX POJICH, TNIAHUPOBATh PadOTy TPYIIIBI, PAIIHOHATIBHO
pacnpeeaTh 005A3aHHOCTH U IIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CUTYAIlUsIX, aJICKBAaTHO OLICHUBAThH BKJIa]l
KaXKI0TO U3 YYACTHUKOB TPYIIIHI B PEIIEHUE pacCMAaTPUBAEMOM TIPOOIEMBI.

K xonmy oOyuenms B 11 kJacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)arb
c(OPMHPOBAHHOCTD y 00YYAFOIIUXCS] YMEHUH:

JIEMOHCTPHUPOBATH Ha MPUMeEpaxX poiib U MecTo (M3UKH B (POPMUPOBAHUH COBPEMEHHON HAYYHOI KapTHHBI MHpa,
B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTHUH, B MMPAKTHYECKOH JEATENHHOCTH IItOJIeH, EOCTHOCTh U €MHCTBO
(hu3HNUecKoil KapTHHBI MHPA;

VUUTHIBATh TPAHUIBl NMPUMEHEHUS M3YYEHHBIX (U3MUECKHX MOJIENICH: TOUYCUHBIH DIIEKTPUYECKUN 3apsi, JTyd
CBETa, TOYCUHBIH HMCTOYHUK CBETa, SiACpHAs MOJENb aroMa, HYKJIOHHAs MOJENh aTOMHOTO siipa TpPH PEIIeHUH
(hU3MUECKUX 3a1a4;

pacrmo3HaBath (pusnwdeckue sABIEHUS (MIPOIECChI) W OOBICHATH WX HA OCHOBE 3aKOHOB JJIEKTPOJAWHAMHKH M
KBaHTOBOW (DM3WKH: DIIEKTPHUECKAs MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS TOKA,
B3aMMO/ICHCTBUE MarHUTOB, 3JEKTPOMArHUTHAS WHIYKIHS, ACHCTBHE MArHUTHOTO TOJS HA MPOBOJHUK C TOKOM H
JBIDKYIIHIACS 3apsifl, DICKTPOMArHUTHBIC KOJICOaHUSI W BOJIHEI, IPSIMOJIMHEHHOE PACTIPOCTPAHEHHUE CBETA, OTPAXKEHUE,
npenoMiieHre, UHTepepeHIys, Tudpakiuys 1 NOJISpU3aNUs CBETa, TUCIEpCUs cBera, (poToanekTpudeckuii 3pdexT
(poToaddexT), cBeToBOoE HaBicHHE, BO3HHKHOBEHHE JIMHEHYATOro CIIEKTpa aTroMa BOJOpPOJA, €CTECTBEHHas H
HNCKYCCTBCHHAs PaIUOAKTUBHOCTD,

OIMUCBhIBATE HN3YUCHHBIC CBOMCTBA BCIIECTBA (SJ'ICKTpI/I‘IeCKI/Ie, MAarauTHbBIC, OINTHUYECKUEC, OJICKTPHUUCCKYIO
MPOBOJIUMOCTh PA3JUYHBIX CPEll) M 3JIEKTPOMArHUTHBIC SBICHUS (TIPOILIECCHI), UCTIONB3YsS (PU3NUYCCKHE BEITUYHHBI:
JNEKTPHYECKUI 3apsijl, CUiia TOKa, DIEKTPUYECKOE HAaNpshKeHUe, JJIEKTPHYECKOe COIMPOTHBICHUE, Pa3HOCTh
MOTEHIIHAIIOB, DJIEKTPOABIXKYIIas cuja, padoTa TOKa, MHIYKIMS MarHUTHOTO TOJIA, cmia Amrepa, cmia JlopeHna,
WHAYKTUBHOCTh KATYIIKW, SHEPTUS SJICKTPUYECKOrO M MArHUTHOTO TIOJEH, MEepPUOJ] W YacToTa KoJieOaHuii B
KoJie0aTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B MPOIECCEe TAPMOHUYECKUX AJICKTPOMArHUTHBIX KoJiebaHuH, (hOKyCHOE
paccTosiHue M ONTHYECKasl CHJIa JIMH3BI, IPU OMUCAHWU MPABWIBHO TPAKTOBATh (PM3WYECKUI CMBICI HCIIOIBb3YEMBIX
BCJIMYMH, UX OOO3HAUYCHHS W CIUHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIONIUE NaHHYIO (U3WYESCKYIO BEIMUYUHY C
JIPYTHMHU BEIHMYUHAMY,



OIMCHIBATh M3YYCHHBIC KBAHTOBHIC SIBJICHUS M TIPOIIECCHI, HCTONB3YS (PH3MYECKHE BEIUYMHBI: CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI ¥ YACTOTA CBETA, SHEPTUS M UMITYJILC (POTOHA, MEPUO/T TTOTypactiaa, SHSPrust
CBSI3M aTOMHBIX SJIep, NPHU OINKCAHWUM TPAaBUIBHO TPAKTOBATh (DM3WYCCKUI CMBICI WCIOJIB3YEMBIX BEIWYHH, WX
0003HAYCHUSI W CJMHUWIBI, YKa3bIBaThb (OPMYIBI, CBSA3BIBAIOIIUE JaHHYIO (U3MYECKYIO0 BEIHYMHY C JAPYTHMHU
BEJIMYMHAMH, BIYUCISITE 3HAUCHHE (PU3UICCKON BEINIHNHBL;

aHAIM3UPOBATh (PU3NUECKHE TPOIECCHl U SBICHUS, WCIOJB3Ys (PU3NUESCKUE 3aKOHBI W MPHUHIMITEL: 3akoH OMa,
3aKOHBI MOCJICJIOBATEILHOTO W MApaUICIbHOTO COCIMHEHWS TMPOBOJHUKOB, 3akoH Jkoyns—JleHna, 3akoH
AMEKTPOMArHUTHOW WHIYKIUH, 3aKOH MPSIMOIUHEWHOTO paclpOCTPaHECHHUsI CBETa, 3aKOHBI OTPaKEHUS CBETA, 3aKOHBI
MIPEeNOMIIEHHS CBETa, YpaBHEHHE OWHINTeWHa s (oTod(deKTa, 3aKOH COXpaHEHHUS SHEPIHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUS 3JIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MacCOBOT'O YKCIa, OCTynaTsl bopa, 3aKoH
PaMOaKTUBHOTO paciaja, MU 3TOM pa3indaTh CIOBECHYIO0 (OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BHIPAKCHHUE
1 ycioBus (TpaHHIbl, 00JacTH) TPUMEHIMOCTH;

OTIPE/ICIIATh HANPABICHUE BEKTOPa MHIYKIIMA MAarHUTHOTO IOJISI TIPOBOJHUKA C TOKOM, CHIIbI AMIepa W CHIIbI
Jlopenua;

CTPOHTH H ONUCHIBATH N300pAKECHHE, CO3/IaBAEMOE IIIOCKUM 3€PKAJIOM, TOHKOW JINH30M;

BBITIOJTHSITH 3KCIICPUMEHTHI 110 UCCIIEAOBaHUI0 (DU3MUECKUX SBICHUN M MPOIIECCOB C UCIOJIb30BAaHUEM IPSIMBIX U
KOCBEHHBIX M3MEPEHUI: IPH 3TOM (OPMYIHPOBATh MPodiIeMy/3aady U TUIOoTe3y yu4eOHOTO SKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPE/I0KEHHOTO 000pYJ0BaHUS, IPOBOANUTE ONBIT U ()OPMYJIUPOBATH BHIBOJIBI,

OCYIIECTBIATh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PM3MUSCKUX BEJIMYHMH, MPH 3TOM BBIOUPATh ONTHMATIBHBIH
Croco0 M3MEPEHHMS U UCTIONB30BaTh U3BECTHBIC METO/IbI OLICHKH MOTPELTHOCTEN H3MEPEHHIA,

UCCIIEIOBATh 3aBUCHUMOCTH (DU3MYECKUX BEJIWYHUH C HCIONB30BAHHEM MPSAMBIX HM3MEPCHHN: TpPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH pPE3yNbTaThl MOJYYCHHON 3aBHCUMOCTH (U3UYCCKUX BEIUYMH B BUJIC
Ta6JII/IH )41 I‘paq)I/IKOB, JACJIaTh BBIBOABI IO PE3YyJIbTaTaM HUCCJIICAOBAHMA

coOmoaTh npaBuia 0e30MacHOro TpyJa MpH MPOBEACHUHM WCCIENOBAaHWN B paMKaxX Y4eOHOTrO SKCIEpUMEHTa,
yUeOHO-UCCIIEIOBATENBCKOM H TMPOEKTHOH JEATENBHOCTH C HCIOJb30BAHHEM HW3MEPUTENBHBIX YCTPOHCTB H
nabopaTopHOro 00OPYIOBAHUS;

pemiath pacyéTHbIe 3aJayll C SBHO 3aJaHHOH (U3MUECKONW MOJIENBIO, HCIONb3ysd (U3WYecKue 3aKOHBI H
MIPUHIIMITEI, HA OCHOBE aHAIM3a YCIIOBUS 3a/1a4d BRIOUPATh PU3MUECKYIO MOJICIb, BBIACIATh (PU3HYCCKUE BETUIHHBI 1
(hopmyIbl, HEOOXOAMMBIE s €€ PelIeHHUs, MPOBOJUTh Pacu€Thl U OICHUBATh PEANBbHOCTh MOJYYCHHOTO 3HAYCHUS
(hU3MYECKON BETUYMHBI,

pelaTh Ka4eCTBEHHbBIC 3a/1aui: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUYMBYIO IETOYKY PACCYXKJICHUN C OMOpPOit
Ha U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUEC SBICHUS;

HCIIOJI30BaTh IMpU PCUHICHHUU y‘Ie6HBIX 3aaa4 COBPEMCHHBIC HHq)OpMaHHOHHBIe TCXHOJIOTUMW OJId IIOMCKa,
CTPYKTYpUPOBAHUS, HHTEPIPETALNHU U TIPEACTaBICHHS y4eOHON ¥ HAYYHO-TIOMYJIIPHON WHPOPMAITUH, TIOTyUYEeHHOH 13
Pa3INYHBIX HCTOYHUKOB, KPUTUYECCKU aHATM3UPOBATH MOTYYaeMYI0 HHPOPMAITHIO;

OOBSICHATh TPUHIMIBI JACHCTBHS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iUuaTh YCIOBUS WX
0€30MacHOT0 UCIIOJIL30BAHMUS B IOBCETHEBHOM KU3HH;

NPUBOJIUTH TIPUMEPHI BKJIAJa POCCUHCKHX U 3apyOCIKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHUE
MPOIIECCOB OKPYIKAMOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTH;

HCIIOJIb30BaTh TCOPECTUUCCKUC 3HAHUA 10 (1)I/I3I/IKC B HOBCCILHCBHOﬁ KU3HU 1A oOecrieyeHust 6630H3CHOCTI/I npu
oOpameHun ¢ mpuOOpaMl W TEXHUYECKHMMH YCTPOMCTBaMH, AJII COXPAHEHHUS 370POBbSI M COONIOACHHUS HOPM
9KOJIOTHUECKOTO TIOBEICHHSI B OKPY KAIoIlei cpene;

paboTaTh B IpyIIIE C BHITOJHEHUEM Pa3JIMYHBIX COIIHMANBHBIX POJIeH, IJIAHUPOBATh PA0OTy TPYIIIIBI, PAIIMOHATIBHO
pacrnpeaciiaTb 00SI3aHHOCTH U IIAaHUPOBATH ACATCIIBHOCTE B HECTAHAAPTHBIX CUTyalUAX, aICKBATHO OLICHUBATH BKJIAQ
KQXKI0T0 U3 YYACTHUKOB TPYIIIBI B PEIIEHUE pacCMAaTPUBACMOMN TIPOOIEMEI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KonuyectBo YacoB

AnekTpoHHbIe (LudpoBble)

Ne n/n HaumeHoBaHue pas3aenoB U Tem nporpaMmmbl Beero E%H;ggg::l EFI)D;:(GT:::IQKM oGpasoBaTeanble pecypcbl
Pazpen 1. ®U3NKA U METO[bl HAYYHOIO NO3HAHUA
1.1 \ ®n3nka M MeToabl Hay4HOrO MO3HAHMS 2 Bubnmoteka LIOK https://m.edsoo.ru/7f410bf72
Wtoro no pasgeny 2
Pazpen 2. MEXAHUKA
2.1 KuHemaTtuka 5 Bnbnuoteka LIOK https://m.edsoo.ru/7f41bf72
2.2 OuHamuka 7 Bubnumoteka LIOK https://m.edsoo.ru/7f410bf72
2.3 3aKOHbI COXpaHeHMsl B MEXaHuKe 6 1 1 Bubnmoteka LIOK https://m.edsoo.ru/7f410bf72
Wtoro no pasgeny 18
Pasgen 3. MONEKYNAPHAA ®U3UKA U TEPMOANHAMUKA
3.1 OcHOBbI MONEKYNSIPHO-KMHETUYECKON TEOPUH 9 1 Bnbnuoteka LIOK https://m.edsoo.ru/7f41bf72
3.2 OcHoBbl TEPMOAMHAMMKM 10 1 Bubnmoteka LIOK https://m.edsoo.ru/7f410bf72
3.3 ArperaTHble COCTOSIHUSA BellecTBa. PasoBble Nepexob! 5 Bubnumoteka LIOK https://m.edsoo.ru/7f410bf72
Wtoro no pasgeny 24
Pazpen 4. ANEKTPOAWHAMUKA
4.1 OnekTpocTaTuka 10 1 Bubnmoteka LIOK https://m.edsoo.ru/7f410bf72
4.2 [MOCTOSHHbIN 3NEKTPUYECKUIA TOK. TOKM B pasnmnyHbIX cpesax 12 1 1 Bubrnmoteka LIOK https://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 22
PesepBHoe Bpemst 2 1
OBLUEE KOJTMYECTBO YACOB M0 MNPOIrPAMME 68 4 4
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11 KNACC

KonuyectBO YacoB

”;"n HaumeHoBaHune pasaenoB U Tem nporpaMmmbl Beero Ko|-|1'poj1|,|-||-_,|e |'|pa|('ry|qec|(y|e gg;:;gg:::j:igﬁlg)g:czl:gll

pabotbl paboTbl
Paszgen 1. ANEKTPOOUHAMUKA
1.1 MarHuTHoe none. ONeKTPOMarHUTHast MHAYKUMS! 11 1 3 Bubnmoteka LIOK https://m.edsoo.ru/7f41c97¢c
Wroro no pasgeny 11
Paspen 2. KONIEBAHUA U BOJHbI
2.1 MexaHn4eckne 1 aneKTpoMarHuTHble konebaHus 9 1 bubnmoteka LIOK https://m.edsoo.ru/7f41c97¢c
2.2 MexaH14ecKMe 1 3NeKTPOMArHUTHbIE BOMHbI 5 1 bubnmoteka LIOK https://m.edsoo.ru/7f41c97¢c
2.3 OnTuka 10 3 bubnmoteka LIOK https://m.edsoo.ru/7f41c97¢c
Wroro no pasgeny 24
Pasaen 3. OCHOBbI CMELIMANIBHON TEOPUX OTHOCUTENBHOCTU
3.1 OcHoBbl cneLmanscHoM TeopU OTHOCUTESNBHOCTH 4 1 Bubnmoteka LIOK https://m.edsoo.ru/7f41c97c
Wroro no pasgeny 4
Pazgen 4. KBAHTOBASA ®U3UNKA
4.1 OneMeHTbI KBaHTOBOW OMTUKM 6 bubnmoteka LIOK https://m.edsoo.ru/7f41c97¢c
4.2 CtpoeHve atoma 4 Bubnmoteka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 54p0 5 bubnmoteka LIOK https://m.edsoo.ru/7f41c97¢c
Wroro no pasgeny 15
Pasgen 5. ANEMEHTbI ACTPOHOMWU U ACTPO®U3NKK
5.1 OneMeHTbl aCTPOHOMMUM M acTpOU3NKL 7 1 Bubrmoteka LIOK https://m.edsoo.ru/7f41c97¢
WUroro no paspeny 7
Paspen 6. OBOBLLAIOLLEE NMOBTOPEHUE
6.1 O6obLatoLLee NoBTOpEHWE 4 Bubrmoteka LIOK https://m.edsoo.ru/7f41c97¢
Wroro no pasgeny 4
PesepBHOE Bpems 3
OBLLEEE KONMMYECTBO YACOB MO NMPOIrPAMME 68 4 7
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NOYPOYHOE NJIAHUPOBAHUE

10 KNACC
Ne Konuuectso yacos AneKTPOoHHbIe UMpoBble 06pa3oBaTeNbHbIe
n/n Tema ypoka Bcero KowtpP MpP  pecypchbl
1 ®unanka — Hayka o npupoge. HayyHble MeToAbl NO3HaHMS OKPYXKatLLEero Mupa 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo uavku B popMUPOBaHUM COBPEMEHHOW HAY4YHOM KapTUHBI MUpPa, B )
2 IDAKTMYECKO/ IGATEIIbHOCTH THOAEH 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0c33e6
MexaHuueckoe ABuxeHne. OTHOCUTENBHOCTb MEXaHNYECKOrO ABUXEHMS. MepemeLlenme, ,
3 CKODOCTb, YCKODEHHE 1 Bubnmnoteka LIOK https://m.edsoo.ru/ff0c3508
4 PaBHOMepHOE NpsSIMONMHENHOE ABWXEHNE 1 Bubnmoteka LIOK https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpeHHOe NPSIMONIMHEWHOE ABUXEHME 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0c372e
6 CeobogHoe naaeHue. YckopeHue cBoboaHOro nageHus 1 Bubnmoteka LIOK https://m.edsoo.ru/ff0c39cc
7 KpusonuHeinHoe aBukeHne. [IBvxeHne matepuanbHoi TOUKM MO OKPY)KHOCTH 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0c3ada
8 ﬂmﬁng oTHocuTenbHocTH [anunes. MHepumansHble cucTeMbl oTcyeTa. MepBbii 3akoH 1 BuGnuorexa LIOK hitps://m.edsoo.ru/ff0c3be8
9 M)icl:((;a Tena. Cuna. MpuHumn cynepnoauyum cun. Bropow sakoH HbloToHa Ans mMatepuansHou 1 Bunvorexa LIOK https://m.edsoo.ru/fioc3be8
10 TpeTuu 3aKkoH HbloToHa ans MaTepuanbHbIX TOYEK 1 Bubnmoteka LIOK https://m.edsoo.ru/ff0c3be8
11 3akoH BcemupHoro TaroteHns. Cuna TsxecTu. NepBas KOCMUYECcKasi CKOPOCTb 1 Bubnnoteka LIOK https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH l'yka. Bec Tena 1 Bubnmoteka LIOK https://m.edsoo.ru/ff0c3e18
13 ﬁ:rvll;?agp;er-m;l. KoathdhmumeHT TpeHus. Cuna conpoTMBIEHUs NpU ABWXKEHUN Tena B XXUAKOCTH 1 Bubnuoreka LIOK https:/im.edsoo.ru/fi0c3f76
MocTynaTenbHoe 1 BpallaTenbHoe ABuKeHue abcomtoTHO TBEPAOTO Tena. MoMEHT cunbl. ,
14 [Ne4o Cunbl, YCROBWS! paBHOBECS TBEDAOTO Tena 1 Bubnmnoteka LIOK https://m.edsoo.ru/ff0c41a6
VIMnynbc MaTepuanbHoi TOUKM, CUCTEMbI MaTepuanbHbIX Touek. IMnynbe cunbl. 3akoH .
15 COXpaHEHHS! MMMy TIbCa. PeaKkTUBHOE ABIKEHUE 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0c43d6
Pabota v MoLHOCTb cunbl. KuHetnyeckas aHepris matepuansHoiA Touku. Teopema 06 ,
16 MSMEHEHIM KITHETUIECKOI SHEpTIM 1 Bubnmnoteka LIOK https://m.edsoo.ru/ff0c4502
lMoTeHumanbHas aHepris. MoTeHumanbHas sHeprus ynpyro AeopMUPOBaHHOW MPYXKUHBI. )
17 MoTeHumanbHas sHeprus Tena BOMM3W NOBEPXHOCTY 3emiu 1 Bubnuotexa LIOK hitps:/im.edsoo.ru/filcd61a
MoTeHumanbHble 1 HenoTeHLManbHble cunbl. CBA3b paboTbl HEMOTEHLMABHBIX CUM C
18 N3MEHEHNEM MEXaHUYECKOW SHEPTUN CUCTEMbI TEN. 3aKOH COXPaHEHUS MEXaHUYEeCKOU 1 Bubnnoteka LIOK https://m.edsoo.ru/ff0c478¢c
3Heprum
19 NabopatopHas pabota «MccnefoBaHne cBsau paboTbl CUMbI C UIBMEHEHNEM MEXaHUYECKON 1 1
SHEPrUM Tena Ha NPUMEPe PacTSKEHNS PE3UHOBOTO XKryTay
20 KoHTponbHas pabota no Teme «KnHematuka. [uHamuka. 3akoHb COXPaHEHUS B MEXaHMKE) 1 1 https://m.edsoo.ru/ff0c4b74
21 Bﬁsbc()l;;;; MNOMOXeHUs MONeEKYNSPHO-KMHETUYECKON Teopin. BpoyHOBCKOE ABWXEHME. 1 https://m.edsoo.ru/f0cddc
2 XapaKTep OBWKEHUS 1 B3aMMOZENCTBIS YacTuL, BellecTBa. Moaenu CTpoeHust rasos, 1
XMAKOCTEN M TBEPAbIX TEN
23 Macca monekyn. Konnyectso Bellectsa. MNocTosiHHas ABoragpo 1
24 Tennosoe paBHoBecue. TemnepaTtypa u eé nsmeperue. LLkana temnepatyp Lienscus 1
25 MpeanbHbii ras B MKT. OcHoBHoe ypaBHeHue MKT 1 https://m.edsoo.ru/ff0c4fde
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AbcontoTHas TeMmnepartypa Kak mepa cpenHelh KMHETNYECKOM QHEPruun OBMXEHNA MONEKyn.

26 YpasHeHve MeHneneesa-KnaneiipoHa 1 https://m.edsoo.ru/ff0c511e
27 3aKoH [lanbToHa. [a30Bble 3aKOHbI 1
o8 NabopatopHas pabota «MccrefoBanHne 3aBUCUMOCTM MEXIY NapaMeTpamm COCTOSHUS 1 1

pa3pexEHHOro rasay
29 M3onpouecchl B MaeanbHOM rase M ux rpadmyeckoe NpeacTaBieHne 1 https://m.edso00.ru/ff0c570e
B0 o npaGora, By Suepr OamOaTOMOTo MeamROr0 o 1 htos:/m.edsoo. /05952
31 Buabl Tennonepenaum 1 https://m.edso0.ru/ff0c5¢36
32 zggﬂggsﬂ TENNOEMKOCTb BelLecTBa. Konuyectso TennoTel npu Tennonepegaye. AguabatHolin 1 hitps://m.eds00.ru/ff0c5c36
33 [NepBbIi 3aKOH TEPMOAMHAMMKM W ET0 NPUMEHEHME K M3onpoueccam 1 https://m.edsoo.ru/ff0c5efc
34 HeobpaTtumocThb npoueccos B npupoae. Bropoi 3akoH TepMOANHAMIKM 1 https://m.edsoo.ru/ff0c6230
35 MpuHumn gencteus u KIML TennoBoi MallmnHbl 1 https://m.edsoo.ru/ff0c600a
36 Linkn Kapho u ero KIMA 1
37 Jkonoruyeckne npobnembl TENIOIHEPrETUKM 1
38 Obobwwatowmin ypok «MonekynsipHas dmanka. OCHOBbI TEPMOANHAMUKIY 1 https://m.edso00.ru/ff0c6938
39 KonTponbHas pabota no teme «MonekynsipHas duaunka. OCHOBbI TEPMOANHAMUKIY 1 https:/m.edsoo.ru/ff0c6a50
40 lMapoobpa3oBaHue 1 kKoHaeHcauust. MicnapeHue u kunexue 1 https://m.edso0.ru/ff0c63b6
41 ABcontoTHas 1 0THOCUTENbHAS BaXHOCTb BO3AyXa. HacklLeHHbIN nap 1 https://m.edso0.ru/ff0c64d8
49 ;?;;@%ekmlgéﬁEﬁnggsgzgﬁMHeug ?Amaggg)::ﬁ ITena. AHW30TPONMS CBOUCTB KPUCTANNOB. 1 Mhttps://m.edsoo.ru/f0c65f0
43 lnaBnexue u kpucTannusauus. YaensHas tennota nnaenexus. Cybnumaums 1 https://m.edso00.ru/ff0c6708
44 YpaBHeHuWe TennoBoro 6anaxca 1 https://m.edsoo.ru/ff0c6820
45 OnekTpusaums Ten. AnekTpudeckud 3apsa. [1sa Buaa SNeKTpUYECcKMX 3apsgoB 1 https:/m.edsoo.ru/ff0c6bcc
46 [MpOBOAHWKM, AUSNEKTPUKM U NONYNPOBOAHMKN. 3aKOH COXPaHEHMs 3NEKTPUYECKOTO 3apsaa 1 https://m.edsoo.ru/ff0c6bcc
47 Bsaumopgevicteue 3apsaaoB. 3akoH KynoHa. ToueuHbIn 9neKTpUieckum 3apsig 1 https://m.edsoo.ru/ff0c6ces
48 Esgg;ikg::gg; 3neKTpryeckoro nonst. MpuHUMN CynepnoanLmm SNeKTPUYECKNX Nonew. JiuHun 1 https://m.edsoo.ru/f0c6df2
49 PaboTa cun anektpoctatuyeckoro nosisi. MoteHuman. PasHocTb NOTEHUMANoB 1 https://m.edso0.ru/ff0c6f00
50 MpOBOAHWKY 1 AMANEKTPUKM B ANEKTPOCTaTMHECKOM none. manekTpuyeckas NpOHULAeMoCTb 1 https://m.edsoo.ru/ff0c7018
51 OnekTpoemkocTb. KoHgeHcaTop 1 https://m.edso0.ru/ff0c7126
52 OneKTPOEMKOCTb MIOCKOro KOHAEHcaTopa. JHepris 3apsKeHHOro KOHAeHcaTopa 1 https://m.edso0.ru/ff0c72c0
53 NabopatopHas paboTa "V3amMepeHune anekTpoEMKOCTM KoHaeHcaTopa" 1 1
54 MMpWHLMN JEeNCTBIS N NPUMEHEHWE KOHAEHCATOPOB, KOMMPOBAMBLHOIO annapara, CTPYMHOro 1

NpUHTEpa. ANeKTpocTaTMyeckas 3awuTa. 3asemneHne anekTponpubopos
55 ONEKTPUYECKMIA TOK, YCIIOBUSI €70 CYLLECTBOBaHMS. MOCTOSHHbIA TOK. Ciuna Toka. 1

HanpsixeHve. Conpotuenenue. 3akoH Oma Ans y4acTka Lenm
o ouneicmercs e el SeRee RGNS Tabopaopan
57 PaboTa 1 MOLWHOCTb 3neKTprUyeckoro Toka. 3akoH [xoyns-lleHua 1 https:/m.edso0.ru/ff0c7838
58 3akoH Oma Ans NonHow (3aMKHYTOI) aneKTpuyeckoin Lienu. KopoTkoe 3amblkaHue. 1 05 hitps://m.edsoo.ru/ff0c7ae0

JabopatopHas pabota «/amepeHne SLC UCTOYHMKA TOKA W Er0 BHYTPEHHErO
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COMPOTMBIEHNSY
59 OneKTPOHHas MPOBOAMUMOCTb TBEPALIX MeTannoB. 3aBUCUMOCTb COMPOTUBNEHNS! METaINOB OT 1
Temnepatypbl. CBEPXMPOBOAMMOCTb
60 OneKTpUYeCcKMIA TOK B Bakyyme. CBOWCTBA 3NEKTPOHHBIX My4KOB 1
lMonynpoBoAHuKM, X COBCTBEHHAS 1 MPUMECHas NpoBoAMMOCTb. CBOWCTBA p—n-nepexoga. ,
61 Oy MPOBOMHKOBbIE MPMBODbI 1 https://m.edsoo.ru/ff0c84ae
OneKTPUYECKMIA TOK B pacTBOpaXx W pacnnasax 3MeKTponuToB. ONeKTponuTuieckas )
62 IMCCOLMALR, DNekTpOMa 1 https://m.edsoo.ru/ff0c82ba
63 ﬁﬂggﬂ%wecmm TOK B rasax. CamocTOSTENbHbIW 1 HECAMOCTOSTENbHBIW pa3psg. MomnHus. 1 https://m.edsoo.ru/fi0c84ae
OnekTpuyeckie npubopbl M YCTPONCTBA U X NPaKTUYECKOE MpUMEHeHME. [paBnna TEXHUKN ,
64 6e30NaCHOCTH 1 https://m.edsoo.ru/ff0c86fc
65 ObobLaroLmin ypok «AnekTpoanmHammkay 1 https://m.edsoo.ru/ff0c88be
KoHTponbHas pabota no Teme «3nekTpocTatuka. MoCTOSHHbIN SNEKTPUYECKMiA TOK. TOKM B
66 pasnuuHbIx cpedax» /Bcepoccuitckast npoBepoyHast paboTta npu NnpoBeaeHnn Ha GymaxHoM 1 1 https://m.edsoo.ru/ff0c8a8a
HocuTene
67 Pe3epBHbIit ypok. KoHTponbHas paboTa no Teme "AnekTpoanHammka” 1 1 https://m.edsoo.ru/ff0c8¢c56
68 PesepBHbiit ypok. O6obLiatowmii ypok no Temam 10 knacca 1 https://m.edsoo.ru/ff0c8f6c
OBLLEE KOJIMYECTBO YACOB I10 MNPOrPAMME 68 4 4
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11 KNACC

Ne T KonunyectBo 4acoB AneKTPOHHbIe UKupoBble 06pa3oBaTeNbHbIe
ema ypoka
n/n Bcero KoHTpP Mp.P  pecypcbl
1 Eﬁ;;g:::bﬁmrﬁrsgtr’:_lE&é;ﬁf&iﬂmcmme' MarHuTHoe none. Bektop MarkuTHoi 1 Bubnnoteka LIOK https://m.edsoo.ru/ff0c9778
2 M)?(LHNTTHoe none npoeogHuka ¢ TokoM. OnbIT OpcTeaa. B3anmopeiicTBue NPOBOGHMKOB C 1 Bubnvotexa LIOK https://m.edsoo.ru/ff0c9sfe
3 JlabopatopHasi pabota «/3y4eHne MarHUTHOrO NOMS KaTYLLUKW C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
[leiicTBME MarHUTHOrO NoMs Ha MPOBOAHMK ¢ TokoM. Cuna Amnepa. JlabopatopHas ,
4 paboTa «/ccnenoBaHue 4ENCTBUS MOCTOSHHOTO MarHUTa Ha pamKy C TOKOM» 1 1 Bubnuotexa LIOK hitps:/jm.edsoo.nu/ff0cdac)
5 ggggﬁzmsmgngrﬂmo})grganonﬂ Ha ABIDKYLLYIOCH 3apsikenHyto wacTuuy. Cuna fopenuia. 1 Bubnmoteka LIOK https://m.edsoo.ru/ff0c9df4
6 OneKTpoMarHuTHas MHOYKUKS. [10TOK BekTopa MarHUTHoi uHaykumn. 0C uHaykumm. 1
3akoH anekTpoMarH1THo nHaykumn ®apages
7 JlabopatopHas pabota «/ccnegoBanue SBNEHUS 3NEKTPOMArHUTHON UHAYKLMNY 1 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0ca150
WHaykTMBHOCTL. ABneHne camonHaykumn. 3C caMonHayKumu. SHeprus MarHUTHOro
8 ' oﬁg Ty & TOKOM. O exrpomgmm o rﬂm . AvKY P 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0ca600
9 TexHu4eckMe yCTPOACTBA M UX MPUMEHEHIE: NOCTOSIHHBIE MArHWTbI, 3NEKTPOMArHUTbI, 1
3NeKTpoABUraTenb, YCKOPUTENM 3IEMEHTAPHBIX YaCTUL, MHAYKLMOHHAS neyb
10 O606Lwwatowuit ypok «MarHuTHOe none. dneKTpoMarHuTHas MHAYKUMS» 1 Bubnmoteka LIOK https://m.edsoo.ru/ff0cab82
11 KoHTponbHast pabota no Teme «MarHuTHOE norne. ANekTpoMarHUTHast MHOYKLMS 1 1 Bubnnoteka LIOK https://m.edsoo.ru/ff0cad58
CBobogHble MexaHudeckue konebanus. [apmoHudeckue konebaHus. YpaBHeHne ,
12 FApMOHIIGCKIAX KONIEBaHMiL. MpEBpaLLEeHYE SHEpTUM 1 Bubnmnoteka LIOK https://m.edsoo.ru/ff0caf06
13 NabopaTtopHas paboTa «/ccnemoBaHue 3aBUCUMOCTY NePUOAa Marbix konebaHni rpysa 1 1
Ha HUTU OT ANMHbI HUTU U MacChbl rpysa
KonebatenbHbii kKoHTYp. CBOBOAHbIE 3NEKTPOMArHUTHbIE KonebaHns B ngeansHoM
14 konebaTenbHOM KOHTYpe. AHamnorus Mexay MexaHU4eckUMI 1 SNEKTPOMArHUTHbLIMM 1 Bubnmoteka LIOK https://m.edsoo.ru/ff0ch820
konebaHnsmMu
15 ®opmyna TomcoHa. 3akoH COXpaHeHWs 3HeprumM B uaeansHoM konebatensHOM KOHTYpe 1 Bubnnoteka LIOK https://m.edsoo.ru/ff0ch9c4
MpencTaBneHme o 3aTyxaoLmx konebanusx. BuiHyxaeHHbIe MexaHu4eckue konebaHus. ,
16 Pe3oHaHc. BbIHyXaeHHbIE 3M1eKTpoMarHuTHble konebaHus 1 butbnimotexa LIOK hitps:/im.edsoo.ru/ff0chb8h
lMepeMeHHbIW ToK. CuHyconaansHbld nepeMeHHbIU ToK. MOLLHOCTb NepeMeHHOro Toka. ,
17 AMNIUTYAHOE M JEeUCTBYIOLLEE 3HAYEHWE CUITbl TOKA U HAMPSHKEHNS 1 Bubnoexa LIOK hitps:/im.edsoo.ru/ff0cbd34
18 TpaHcdopmarop. Mpon3BoacTBO, Nepeaaya v noTpedneHne aNeKTPUYECKon IHepPrm 1
19 ;/gggomvg: c?roM : ggﬂ:';ﬁ;;o:ng?ﬁg oe: ee; : :aaneKTpmquKoro 3BOHKa, renepatopa 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0cc324
20 OKONOrMYECKME PUCKM NPU NPOU3BOACTBE 3MEKTPO3Heprin. KynbTypa 1Cnons30BaHMs 1
3NEKTPOSHEPTUM B MOBCELHEBHOW XU3HM
MexaHu4eckie BoMHbI, YCroBus pacnpoctpaHerus. Mepwog. CkopocTb ,
21 pacnpocTpaHeHWs U AnuHa BofHbl. [lonepeyHble 1 NpoLosbHbIE BOSHBI 1 Bubnuoreka LIOK hitps:/im.edsoo.ru/fi0ccadd
22 3Byk. CkopocTb 3Byka. [POMKOCTb 3BYKa. BeicoTa ToHa. Tembp 3Byka 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0cccOc
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23

3ﬂeKTpOMaFHI/ITHbIe BOJTHbI, MX CBOUCTBA M CKOpOCTb. LWkana QNEKTPOMarH1THbIX BOJIH

Bubnuoteka LIOK https://m.edsoo.ru/ff0ccfed

24 [MpUHUMNBI pagmnocBsA3n U TeneBnaeHus. Passutue cpeacTs cea3un. Paguonokaums
25 KoHTponbHas paboTa «KonebaHns v BOMHbI» https://m.edsoo.ru/ff0cc6f8
[MpsiMonMHetHoe pacnpocTpaHeHne ceeTa B 0AHOPOAHON cpeae. ToYeUHbIn CTOYHMK )
26 caera, Jlyu caera Bubnuoteka LIOK https://m.edsoo.ru/ff0cd350
97 ??eTpF))I;M;lZHme cBeTa. 3aKoHbl OTpaxeHus ceeta. [ocTpoeHmne n3obpaxeHnn B NOCKOM Bunvotexa LIOK https://m.edsoo.ru/ff0cdde0
MpenomneHue ceeta. [onHoe BHyTpeHHee oTpaxeHue. [peaenbHbIv yron NoHOro ,
28 BHYTDEHHETO OTPAXEHUS Bubnuoteka LIOK https://m.edsoo.ru/ff0cd7f6
29 JlabopatopHas pabota «/3mepeHure nokasatens NpenoMneHns cTekna» Bubnuoteka LIOK https://m.edsoo.ru/ff0cd67a
30 ﬂn:g::. MocTpoeHwe n3obpaxeHuin B nuH3e. opmyna TOHKOM NUH3bI. YBENUYeHne Bubnuorexa LIOK hitps://m.edsoo.rufidcddle
31 JlabopatopHasi pabota «/ccnenoBaHue CBONCTB M300paXEHMIA B IMH3AX»
32 Hucnepcus ceeTa. CnoxHblit coctas Benoro ceeTa. LigeT. JlabopatopHas pabota
«HabntogeHne gucnepcumn ceeTay
33 WHTepdepeHums ceeTa. [udpakuus ceeTa. AudpakumoHHas peLuéTka https://m.edsoo.ru/ff0ced22
34 lMonepeyHOCTb CBETOBLIX BOMH. [Monsipusauys ceeTta Bubnmoteka LIOK https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npubOpbI 1 YCTPOACTBA U YCNOBUS MX 6E30MACHOMO MPUMEHEHNS
["paHmLbl NPUMEHUMOCTH KNaccUYeckon MexaHuki. MocTynaTbl cneynansHoW Teopum ,
36 OTHOCHTENBHOCTH Bubnmnoteka LIOK https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTH OAHOBPEMEHHOCTW. 3ameasieHne BPEMEHM U COKPaLLEHWE ANUHbI https://m.edsoo.ru/ff0cfa42
OHeprus 1 UMNYIbC pensTUBMCTCKOW YacTuLbl. CBS3b Macchl C SHEPTEW U UMMYIBCOM. ,
38 SHEpIIS MIOKoS https://m.edsoo.ru/ff0cfc68
39 KoHTtponeHas paboTa «Ontuka. OCHOBbI CeLmManbHON TE0pUM OTHOCUTENTBHOCTUY https://m.edsoo.ru/ff0cf6f0
40 ®oToHbl. Popmyna MnaHka. SHEPrUs M UMNYLC POTOHA https://m.edsoo.ru/ff0cfe16
41 OtkpbiThe 1 nccnegosanue gotoaddekta. OnbiThl A. . CToneTosa https://m.edsoo.ru/ffOcffc4
3akoHbl hoToachdekTa. YpaBHeHne DuHLWTerHa ansa doToaddekTa. «KpacHas )
42 rpaHyLa» hoTosddexTa 3https://m.edsoo.ru/ff0d015e
43 [aBnexve ceeTa. OnbiThl M. H. Jlebeaesa. Xummnyeckoe fencTeme caeta https://m.edsoo.ru/ff0d04a6
44 TexHU4Yecke yCTPOACTBA M NPaKTUYECKOE NPUMEHEHIE: (POTOANEMEHT, HOTOAATHMK,
CconHeyHas 6aTapesi, cBeTOAMOA
45 PelueHune 3agay no Teme «3neMeHTbl KBAHTOBON OMTUKAY https://m.edso0.ru/ff0d0302
46 Mogzenb atoma TomcoHa. OnbiThl Pesepdopaa no paccesHuto a-vactuy,. NnaHetapHas Bunvorexa LIOK https:/im.edsoo.ru/ffod091a
Mogenb atoma
47 Moctynatel Bopa Bubnnoteka LIOK https://m.edsoo.ru/ff0d0afa
M3nyyeHune n nornoLLeHre hOTOHOB Npu Nepexofe atoMa C O4HOrO YPOBHS 3HEPruM Ha ,
48 [pyTOih. Biel CMIEkTpoB Bubnnoteka LIOK https://m.edsoo.ru/ff0d0afa
BonHoBeble cBovicTBa YacTul. BonHbl ge bpoung. KopnyckynspHo-BONHOBOW Ayanuam. ,
49 CIIOHTAHHOE 1 BbIHYKTIGHHOE M3TyYeHute Bubnuoteka LIOK https://m.edsoo.ru/ff0d0ca8
50 OtkpbiThe pagunoakTueHocT. OnbiThl Pe3epdopaa no onpeaeneHuto coctaea Bunvorexa LIOK https:/im.edsoo.ru/fi0d0fd2

PaanoaKTUBHOIO N3nyyYeHna
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CsoucTBa anba-, 6eTa-, raMmma-usnyyeHns. BrnusHue pagmoakTBHOCTM Ha XuBble

5 OpraHu3mb! 1
OTKpbITVe NPOTOHA M HEUTpOHa. M3oTonbl. Anbda-pacnag. INeKTPOHHLIW 1 )
52 MOSATPOHHbIV BETa-pacnar, [ aMMa-uanyueHme 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0d1162
OHeprus CBA3W HYKIMOHOB B fape. FRepHble peakuun. AaepHbIn peakTop. Mpobnems, ,
53 MepCneKTUBbI, 3KOMOTMYECKUE acneKThbl SLEPHON SHEPreTUKN | Bubnmoreka LIOK hitps:/im.edsoo.nu/f0d1356
OnemeHTapHble YacTuubl. OTkpbiTUe nosutpoHa. MeToabl HabnogeHs v perucTpauum
54 aneMeHTapHbIx Yactuy,. Kpyrnein cton «PyHaameHTanbHble B3aumogencTaus. EAMHCTBO 1 Bubnuoteka LIOK https://m.edsoo.ru/ff0d0e38
(PU3NYECKOW KapTUHBI MUpay
OTanbl pa3suUTUs acTpOHOMUN. [pUKNagHOE 1 MMPOBO33pPEHYECKOE 3HaYeHIe
55 actpoHomuu. Bug 3se3aHoro Heba. Co3Be3aus, Apkue 3B€3abl, NNAHETbI, UX BUAUMOE 1
npwkeHne. ConHeyHas cuctema
56 ConHue. ConHeyHas akTMBHOCTb. McTouHMK 3Heprum ConHua v 3830 1
3BE3Mbl, MX OCHOBHbIE XapaKTEPUCTUKN. 3BE3MbI MMABHOW NOCHEN0BaTENLHOCTY.
57 BHyTpeHHee cTpoeHue 38€34. CoBpeMeHHble NpeacTaBneHns 0 MPONCXOXAEHUN U 1
aBontoumn ConHua v 38€34
58 MneuHbi TlyTb — Halwa ManakTuka. MonoxeHue u apmkerne ConHua B anakTuke. 1
anakTuku. YepHbIe AbIpbI B SApaX ranaktuk
59 BceneHHas. Pasberanue ranaktuk. Teopusi bonbLuoro B3pbiBa. PenukToBoe nanyyeHve. 1
MertaranakTuka
60 HepelueHHble Npobnembl acTpOHOMIM 1
61 KoHTponbHast paboTa «OnemMeHTbl aCTPOHOMMM W aCTPOU3MKIY 1
62 O606LwatoLuit ypok. Ponb (hmanki 1 aCTPOHOMIW B 3KOHOMUYECKOW, TEXHOMOTMYECKO, 1
coLManbHoM 1 aTUYeCKon chepax LesTENbHOCTY YernoBeka
63 O606LwatoLuit ypok. Ponb 1 MeCTo (hu3uKK 1 aCTPOHOMUW B COBPEMEHHOI Hay4YHOM 1
KapTuHE MUpa
64 O606LwatoLuit ypok. Ponb dnanyeckoii Teopumn B DOPMUPOBaHUN NPEACTABNEHNNA O 1
(br3nyeckomn kapTuHe mupa
65 O606watowmit ypok. Mecto dmanyeckoit kapTuHbl Mupa B 06LLeM psty COBPEMEHHbIX 1
€CTECTBEHHO-Hay4HbIX MPEACTaBIEHNA O MpUpoge
66 Pe3epBHblit ypok. MarHuTHOe none. SnekTpoMarHUTHas MHAyKUms 1
67 Pe3epsHblit ypok. Ontuka. OCHOBbI CeupanbHON TEOpUM OTHOCUTENBHOCTM 1
68 PesepHblit ypok. KBaHTOBas hn3nka. dneMEHTbI aCTPOHOMUM M acTPOPU3NKK 1 Bubnmoteka LIOK https://m.edsoo.ru/ff0d1784
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