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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHsI Ha YpOBHE CpeHEro oliiero oopasoBaHus pazpaboTaHna
Ha OCHOBE MOJIOKEHUH U TpeOOBaHMN K pe3ynbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMEl,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yuérom ¢enepanbHol pabodell mporpaMMbl BOCHUTAHUS U
KOHIICMIIMKM TPENoiaBanus ydeOHoro mnpenmera «®dusukay B 00pa30BaTEIbHBIX OPTaHU3ALUIX
Poccwuiickoit denepaniny, pean3yrOIUX OCHOBHBIE 00pa30BaTeNbHbIC IPOTPaMMEI.

ConepkaHue mporpaMMmbl 1O (H3MKE HaMpaBieHO Ha (OPMUPOBAHWE ECTECTBEHHO-HAYYHON
KapTHHBI Mupa oOy4atommxcs 10—11 xiaccoB npu oOyuennn nx ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOO nojxoa. [Iporpamma o ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K INTaHUPYEMBIM JIMYHOCTHBIM, NPEAMCTHBIM W METAIIPpCAMCTHBIM pPE3yJibTaTaM O6YLICHI/I)I, a TaKXKeE
YUUTBIBAET HEOOXOIUMOCTh pPean3alliil MEKIPEAMETHBIX CBsi3ed (M3UKU C €CTECTBEHHO-HAYYHBIMHU
y4eOHBIMU TIpeAMeTaMu. B Hell onpenensoTcs OCHOBHBIC IEIM M3Y4YeHUs (DU3MKU Ha YPOBHE CPEIHEr0
obmero oOpa3oBaHMs, TUIAHHUpPYEMBIE pe3yJlbTaThl OCBOGHHS Kypca (U3UKH: JTHUYHOCTHBIE,
MeTaIpeIMeTHEIE, TpeAMETHBIE (Ha 6a30BOM ypOBHE).

[IporpaMma o pusuke BKIFOYAET:

® [IJJaHHUPyeMbIE pe3yNbTaThl OCBOEHHs Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MIpEIMETHBIE PEe3yIBTATHI 10 ToAaM O0yUCHUS;

e cojepxaHue yueOHOro npeaMera «Du3uKay 1o rogamM 00y4UeHHUs.

Odusznka Kak Hayka O HamOosee OOIMX 3aKOHAaX MPHUPOABI, BBICTYNMash B KadeCTBE Y4EOHOTO
IpeaMera B IMKOJIE, BHOCHUT CYIIIECTBEHHBIM BKJIQJ B CHCTEMY 3HAHHA 00 OKPYXKAIOIIEM MUpE.
[konpHBI Kypc PHU3MKH — CHCTEMOOOPA3YIOMIMK ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MMOCKOJIbKY (PH3UUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLICCCOB M SIBJICHUH, M3y4aeMbIX XUMHUEH, ONOJIOTHEH,
(usnueckoii reorpadueii u acTpoHoMHUeH. Vcnonp30BaHie U aKTUBHOE MPUMEHEHNE (PU3NICCKUX 3HAHUI
OIIpeneNnseT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOTHHA B cdepe JHEPreTHKH, TPAHCIOopTa,
OCBOEHHS KOCMOCA, IOJIydE€HHSI HOBBIX MaTepuajoB C 3aJaHHBIMH CBOWCTBaMH W JAPYrux. M3ydeHue
(bM3UKM BHOCHT OCHOBHOM BKJIaJa B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4arommuXxcs,
B (opMupoBaHHE yMEHHWH TNPHMEHSTh HAYYHBI METOJ TO3HAHWS TPH BBIIOJIHEHHH WMH YYeOHBIX
HCCIIEI0BaHMMN.

B ocHOBY Kypca pusuku asst ypoBHS CpeqHero o0Iero oopa3oBaHus MOIOKEH Pl UAEH, KOTOPBIE
MOYKHO paccMaTpUBaTh KaK MPUHIIIBI €r0 TOCTPOSHHS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEH Kypc SBJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEpXUT MaTepual W3 BCeX pa3ienoB (U3MWKH, BKIIOYAaeT KaK BOIPOCHI KIACCHYECKOW, TaK H
COBPEMEHHOHN (hYH3UKH.

Hoesn cenepanuszayuu. B cooTBeTcTBMM C HeW MaTepman Kypca (HU3WKH OOBENWHEH BOKPYT
¢m3nueckux Teopuil. Bemymmm B Kypce siBisercst (hOpMUpOBaHWE MPEICTABICHHH O CTPYKTYPHBIX
YPOBHSX MaTEPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanmszamusi TpeAronaraer WCIOIb30BaHHE TyMaHUTapHOTO
moTeHrana GU3NIeCKO HayKH, OCMBICIICHUE CBS3H Pa3BUTHS (PU3UKH C Pa3BUTHEM OOIECTBA, 4 TAKKE
C MHPOBO33pEHYECKIMH, HPABCTBEHHBIMU M SKOJIOTHIECKIMHU ITPOOIEeMaMHu.

Hoes npuxnaonoii Hanpagnennocmu. Kype hr3ukm nmpearnonaraer 3HaKOMCTBO C IMTUPOKAM KPYT'OM
TEXHUYECKUX U TEXHOJIOTMUYECKUX MPHIIOKEHUI H3yYE€HHBIX TEOPHUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercsi IOCPEICTBOM BBEICHUS SJIEMEHTOB COZIEPIKAHMSI, TIOCBSIIEHHBIX
AKOJIOTUYECKHM IPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU U TEXHOIIOTUH, a
TaKKe 00CYXIeHHS IPoOIIeM PaMOHAIEHOTO TIPUPOJIOIONB30BAHUS U IKOJIOTHYECKOH 0€301acCHOCTH.

CTep>XKHEBBIMHU DIIEMEHTaMH Kypca ()M3WKH Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHUS SIBISIOTCS
¢msnueckue Teopun (HopMUpOBaHWE TIPEACTABIEHHI O CTPYKType MOCTPOEHUS (PU3UYECKOW TEOpHH,
ponu (pyHIaMEHTAIEHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOJIE, TPAHHUIAX
MPUMEHUMOCTH TEOPUH, AJIsl OIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).



CHCTeMHO-IeITEIBHOCTHRIA TIOAXOA B Kypce (U3MKU peanu3yercs NpEeKAEC BCEro 3a CUET
OpraHU3aluy YKCIIEPUMEHTAIBHON IeITeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
3TO UCMOJIb30BAHUE CUCTEMbI ()POHTATBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB M JJA0OPATOPHBIX padoT,
KOTOpBIE B MporpaMMe No Qgusnke oObeAWHEHbI B OOLIMH CIIMCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Bbinenenne B yka3aHHOM TIepedyHE JIaOOpAaTOPHBIX pabOT, MPOBOAMMBIX JUI KOHTPOJS M OLCHKH,
OCYULIECTBIISIETCS] YUaCTHUKaMU 00pa30BaTENbHOTO MpoIecca UCXO U3 0COOCHHOCTEH MIIaHUPOBAHUS U
ocHamleHus kaOmHera ¢usuku. [Ipu 3ToM obecrednBaercsl oBlafieHUe OOYYAIOIIUMUCS yMEHHSIMU
MMPOBOANUTL KOCBCHHBLIC M3MEPCHUSA, UCCICAOBAHUA 3aBHUCHUMOCTEMN (I)I/I?,I/I‘-ICCKI/IX BCIIMYMH W IIOCTAaHOBKY
OIIBITOB 11O MPOBEPKE NPCATOKCHHBIX 'MIIOTES.

Bomapiioe BHMMaHUE YACTACTCA PCUHICHUIO paC‘-IéTHI)IX U KAa4YC€CTBCHHbLIX 3aaay. HpI/I 9TOM JIA
pacu€THBIX 3aJa4 TPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO 3aJaHHOW (PM3MUYECKOH MOJENbIo,
MO3BOJISIIONIME TIPUMEHSITh U3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieNia Kypca, Tak U
HUHTEIrpUpys 3HAHUA U3 PA3HBIX Pa3JaCIoB. }IJ'ISI KauCeCTBCHHBIX 3aJia4 IIPUOPUTETOM SABJIAIOTCA 3aJaHUA Ha
OOBSICHEHHUE TPOTEKaHUS (U3UYCCKUX SIBICHUN M TPOIIECCOB B OKPYKAIOIIEH JKU3HU, TpeOyrolue
BbIOOpa (pHU3MYECKON MOJIENH IS CUTYAIUU IPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC COO x MaTepualibHO-TEXHUYECKOMY OOECIICUSHUIO
y4ueOHoro mpoiiecca 6a30BBIi YpOBEHb Kypca (U3HKH HA YPOBHE CPEHEr0 00IIEro 00pa3oBaHus JOIKEH
M3y4aTbCs B YCIOBHUAX NMPEIMETHOrO KabuHeTa (PM3MKU WM B YCIOBHSX HMHTETPHPOBAHHOTO KaOWHETa
MPEJMETOB eCTECTBEHHO-HAYYHOrO IHMKIa. B kaOmHere (U3MKH JOIDKHO OBITh HEOOX0auMoe
nabopaTtopHoe 00OpYJOBaHHE JJisi BBIMOJHEHWS YKa3aHHBIX B IMporpamMme Mo (hU3MKe YYEHUYEeCKHUX
MPAKTUIECKUX PAOOT U JIEMOHCTPAIIMOHHOE 000pY/I0BaHHE.

JleMoHCTpanmoHHoe 000pynoBanrue (GOpMHUPYETCS B COOTBETCTBUU C NMPHHIUIIOM MHUHUMAILHON
JOCTaTOYHOCTH W OOECIIeYMBAET TMOCTAHOBKY IEPEYHCICHHBIX B TpOrpaMMe 1O (DU3UKE KIFOUEBBIX
NEeMOHCTpAllii AN WCCIENOBAHMS H3YYaeMBIX SBJICHWW W  TPOIECCOB, OMIIMPUYECKUX H
(hyHIITaMEHTaTBHBIX 3aKOHOB, HX TEXHHYECKUX MTPHUMEHECHHH.

JlaGopaTopHoe oOopymoBaHWEe IS YICHHUECKHX TNPAKTHYECKHX pabor dopmupyercs B BHUAC
TEMaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha JABYX OOy4aloIIMXcCs.
TemaTtrueckre KOMITJIEKTH Ja00paTOPHOro 000pYAOBAaHUS OKHBI OBITH MOCTPOEHBI Ha KOMIUJIEKCHOM
WCTIOJIb30BAaHUH aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIC TN (PPOBBIX 1a00OpaTOPUHA.

OCHOBHBIMH LIEIAMHA W3y4eHUs (U3NKH B 00IIEM 00pa30BaHUH SBISIOTCS:

e ¢opMHupOBaHNE WHTEPECA W CTPEMIIEHHUS OOYYArOMHMXCS K HAyYHOMY H3YYEHWIO MPHUPOIBI,

Pa3BUTHE X MHTEIUIEKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH;

e pa3BUTHE TMPENCTaBICHWHA O HAYYHOM  METoAe TMO3HaHUS W (opMupOBaHHE
HCCIIEIOBATENBCKOTO OTHOMIEHHS K OKPYKAIOIIAM SIBIICHHSIM;

e (opmHUpOBaHNE HAYTHOTO MUPOBO33PEHHUS KaK PE3yNIbTaTa N3y4eHHUS OCHOB CTPOCHUS MaTEPUHU
1 (yHIAaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (¢opmHupoBaHNE YMEHHI OOBSICHATH SBJICHUS C HWCHOIH30BAHMEM (H3MYECKUX 3HAHUN U
HayYHBIX JI0KA3aTEeIbCTB;

e (opmHUpoOBaHHNE TMPECTABICHUI O PONMM (U3WUKU IS PA3BUTHSA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH W TEXHOJOTHIA.

JocTtmkenue dTUX 1eneil o0ecreunBaeTcsl pelieHneM CIEAYIONMX 3a1ad B MPOIecce M3YYeHUs

Kypca ()M3UKH Ha yPOBHE CPEIHEr0 00IIero 0Opa3oBaHuUS:

e TpuoOpeTeHre CHCTEMBI 3HAHM 00 00X PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIFOUAsT MEXaHWKY, MOJEKYJSPHYI (H3UKY, JIIEKTPOIAWHAMHUKY, KBAHTOBYIO (DH3HKY H
3JIEMEHTHI aCTPOPHU3UKH;

e (¢dopMHpOBaHME YMEHHI NPUMEHSTh TEOPETHUYECKHUE 3HAaHUS Ui OOBSCHEHHS (PUIUIECKUX
SIBJICHUH B IPUPOJIC ¥ JUTSI IPUHATHSI TPAKTHYECKUX PEIICHHUI B TTOBCEHEBHOMN KU3HH,



® OCBOGHHE CIIOCOOOB PELICHUS] Pa3IWYHBIX 3a/a4 C SBHO 33JaHHOH (M3MYECKOH MOJEINbIO,
3aja4, MOAPa3yMEBAIOIIMX CaMOCTOSTENbHOE CO3JaHue (PU3MYecKOil MoJenu, aJaeKBaTHON
YCIIOBUSIM 33/1a4H;
e TIOHUMaHWe (U3MYSCKHX OCHOB W TPUHIIMIIOB JICHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSIHUS HA OKPYXAIOIIYIO CPEy;
® OBJIAJCHUE METOJAMH CaMOCTOSITEILHOTO IUIAHUPOBAaHUS W TPOBEACHUS (DU3HYECKHX
SKCIIEPUMEHTOB, aHaJlM3a W HHTepIpeTanuu HH(opMaluu, ONpelereHus ITO0CTOBEPHOCTH
MIOJTy4YEHHOT'O pPe3yNbTaTa;
® CO3JaHUE€ YCIOBHM Uil pa3BUTHS YMEHHU MPOEKTHO-UCCIEN0BATENBCKOW, TBOPYECKOU
JeSITeTbHOCTH.
Ha usyuenue ¢usuku (0a30BbIii YPOBEHB) HA YPOBHE CpPEIHEro 0O0IIEro 00pa30BaHUs OTBOIAMTCS
136 gacoB: B 10 ximacce — 68 wacoB (2 gaca B Hemenio), B 11 kimacce — 68 gacoB (2 gaca B HEEMIO).
[Ipeanaraemerii B mporpamme mo (U3UKe IMepedeHb JabopaTOpHBIX W MPAKTHUYECKHX padoT
SIBIISIETCSl PEKOMEHI0OBAaHHBIM, YUYHTEIb JENacT BBIOOp MpOBeNeHUs 1ab0paTOpHBIX PabOT M OMBITOB C
y4€TOM WHANBUIYAILHBIX OCOOCHHOCTEH 00y4Yarommxcsl.



COJAEPXKXAHUE OBYYEHUA

10 KJIACC

Pa3zjnen 1. ®dusuka u MeTOABI HAYYHOI0 MO3HAHUS
®usnka — Hayka o mnpupoje. HayuHble MeTOApl TO3HAHUA OKpYXarollero mupa. Poib
AKCIIEPUMEHTA M TEOPHH B IPOIECCE TTO3HAHMS MTPUPOJIBI. DKCIIEPUMEHT B (hPU3HUKE.
MonenupoBanue Gpu3HMUECKUX SBJICHUN U npoiieccoB. Hayunbie runoressl. @u3nueckue 3aKOHBI U
TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3NUCCKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Ponps 1 MecTo pu3nku B GOpMHUPOBAaHMH COBPEMEHHOW HAyYHOW KapTHHBI MUPA, B PaKTHUECKOH
JIeATeIbHOCTH JIIOJIEH.

Lemoncmpayuu

AmnarnoroBsie ¥ IU(QPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznea 2. Mexanunka
Tema 1. Kunemamuka

Mexannyeckoe aBmkeHrne. OTHOCHUTENBHOCTh MEXaHHYECKOro MABMKeHHs. Cucrema oTcuéra.
Tpaekropusi.

[lepemerienre, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepHATbHOM
TOUYKH, WX MIPOEKIINU HA OCH CUCTeMbI KoopAuHaT. ClIo)KeHHEe MepeMENIEHUI 1 CII0KEHNE CKOPOCTEMH.

PaBHOMEepHOE ¥ PaBHOYCKOPDEHHOE MPSMOJUHEHHOE JBW)KeHHEe. ['padukd 3aBHCHUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS], IIyTH U MEPEMELICHUS MATEPUAIBHON TOYKU OT BPEMEHU.

CroOomHOE magieHre. Y CKOpeHre CBOOOTHOTO TTaACHHUS.

Kpuponuneitnoe asuxenue. JIBukeHUe MaTepUaIbHON TOYKH MO OKPYKHOCTH C MOCTOSIHHOW TI0
MOJIYJTIO CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEHHAas CKOpOocTh. llepmom W dYacToTa oOOparmieHus.
LentpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckne YCTpOHCTBA W TMPAKTUYECKOE MPHUMEHEHHUE: CIUIOMETp, IBI)KEHHE CHApSJIOB,
LIEMTHBIC ¥ peMEHHBIE MTepelavH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, MIUTFOCTPAIAS KHHEMATHIECKUX XapaKTePUCTHUK JBUKCHUS.

[IpeobpazoBanue IBUKEHUN C UCIIOIB30BAaHUEM ITPOCTHIX MEXaHMU3MOB.

[TageHve Ten B BO3AyX€ U B pa3peskeHHOM IIPOCTPAHCTBE.

HaGumonenne nemxenus Tena, OpOIMIEHHOTO MO/ YIJIOM K TOPU30HTY M TOPU3OHTAIIBHO.

Wsmepenne yckopeHns cBOOOIHOTO MaIeHNUS.

Hampagiienne ckopocTa pu IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Nzydenne HepaBHOMEPHOTO IBIKEHUS C LIENBIO OMPEIEEHNsI MTHOBEHHOI CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXOYy WYTSAMH, MNPOWICHHBIMH TEIOM 32 IIOCIIEAOBaTEbHEIE
paBHBIE TIPOMEXYTKH BPEMEHH IpPH PaBHOYCKOPEHHOM IBM)KEHWW C HAYalbHOW CKOPOCTBIO, PaBHOM
HYITIO.

N3yuyenune nBM>KEHHUS MIAPUKA B BSI3KOM KHIKOCTH.

Wzydenune nrxkeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun ortHocutensHocTH ["amunest. IlepBriid 3akoH Hbiorona. WHepuuanbHblE CHUCTEMBI
orcuéra.

Macca tena. Cuna. IlpuHnun cynepnosunuun cwil. Bropoil 3akoH HeroToHa i1 MaTepHallbHOM
ToukH. Tpernii 3akoH HbI0TOHA 1151 MaTepuanbHBIX TOUEK.

3akoH BceMUpHOro taroreHus. Cuna Tspkectd. [lepBas kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunbl Tpenust (mokosi, ckonbxkeHus, kadeHus). Cunma tpenus. Cyxoe tpenme. Cuia
TPEHUS CKOJBXKEHUS U cuiia TpeHus mokos. Koadduiment tpenns. Cuiia CONPOTHBIICHUS TIPU IBUKCHUN
Tena B XKHUAKOCTH WJIH rase.

[MocrymarensHOE M BpalaTenbHOE IBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CHIIBI OTHOCUTENBHO OCH Bpatienus. [lnedo cumbl. Y cinoBust paBHOBECHS TBEPIOrO Tena.

TexHudeckue  yCTpOHCTBA M  NPAKTHUYECKOE IPUMEHCHHME: TMOIIIUIHUKA, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBeHue nHEPLIU.

CpaBHEeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CrnoxeHue Cuil.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Je(opMarii.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUSHUSI ¥ CKOJTBKCHHUSI.

VYcnoBus paBHOBecus TBEPIOro Tena. Bujbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Nzydenne npmxeHus Opycka Mo HaKJIOHHOW TJIOCKOCTH.

HccnenoBanwe 3aBUCHMOCTH CHIT YIIPYTOCTH, BOSHHKAIONTNX B IPYKUHE U PE3MHOBOM 00pasIie, OT
ux aedopmarum.

HccnenoBanue ycnoBUil paBHOBECUS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BpaIlIEHHUS.

Tema 3. 3aKoHbl cOXpanenus 6 MexanuKe

WNmmynsc MaTepuaidbHOM TOYKM (Tena), CHCTEMBbl MaTEpHANbHBIX TOYeK. MMmymbc cuiiel u
M3MEHEHHNE UMITYJIbCa Tela. 3aKOH COXpaHEHHs UMITYJIbca. PeakTBHOE IBHKEHHE.

Pabora cuibl. MOITHOCTD CHJIBL.

Kunerudeckast sHepTHs MaTepruaabHOU TOUKH. Teopema 00 M3MEHEHNH KHHETHISCKOW YHEPTHUH.

[lorennmanpaas sHeprus. lloTeHnmanpHas dHeprus ynpyro nedOpMHUPOBAHHOW IPYKHUHEL
[lorennmanpHas YHEPTHS TeNa BOIM3H MTOBEPXHOCTH 3eMITH.

[lorenmnuanpHble 1 HENOTEHIMAIBHBIE CHITBL. CBS3b Pa0OTHI HEMTOTEHITHANBHBIX CHJI C U3MEHEHHEM
MEXaHW4YeCKOW YHEPTHH CUCTEMBI Tell. 3aKOH COXpPaHEHHSI MEXaHHMIECKON YHEPTHH.

Ynpyrue u Heynpyrue CTONKHOBEHUS.

TexHuYecKre yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KONEP, IPYKUHHBINA MUCTOJET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUSI UMITYJIbCa.

PeakTuBHOE NIBUKEHUE.

[lepexon mOTEeHNIMATEHON PHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

Nzydenne abcomoTHO HEYIIPYTOro yIapa ¢ HOMOIIBIO JBYX OAMHAKOBBIX HUTSHBIX MAsTHHUKOB.

UccnenoBanne cBsi3u pabOTHl CHUJIBI ¢ M3MEHEHHWEM MEXaHHYECKOW JHEPTrUU Tela Ha TMpHuMepe
pacTsKEHUS! PE3UHOBOIO KIyTa.

Pazpnen 3. MosekyasipHasi Gu3uKa U1 TEPMOAUHAMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOT Mmeopuu
OCHOBHBIE TIONOXKEHUS MOJIEKYJISIPHO-KHHETHYECKOH TEOpHH W WX ONBITHOE OOOCHOBaHUE.
Bpoynosckoe nBmwkenue. Juddysus. Xapaktep IBUKEHHS W B3aMMOACHCTBUS YaCTHI[ BEIIECTBA.
Mogenu CTpoeHUs Ta30B, KHUAKOCTEH U TBEPABIX TEN M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE DTHX
Mozeneil. Macca u pa3mepsl Mmonekyi. KonuuectBo BemiectBa. [locTosnnas ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Illkana remnepatyp Llenbcus.
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Mopens wuneanpHoro rasza. (OCHOBHOE YpaBHEHHME MOJEKYISIPHO-KHHETUYECKOH Teopuu
UAeanbHOro Taza. AOCONMIOTHasl TeMIepaTypa Kak Mepa cpelHeld KWHETHYEeCKOW SHEpPTrUH TeIIOBOrO
nBukeHns dactun rasa. llkama temnepatyp KenpBuua. ['a3zoBble 3akoHBI. YpaBHeHHE MeHpaeneeBa—
Krnaneiipona. 3axon [lanerona. M3ompolieccsl B H1€aIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
I'paduueckoe mpeacraBieHue U30MPOIECCOB: H30TEPMa, H30X0pa, H300apa.

Texuuueckne ycTpolCTBa U IPaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapomeTp.

Lemoncmpayuu

OmnbITHI, T0Ka3bIBAIOIIME AUCKPETHOE CTPOCHHE BElIecTBa, (GoTOrpaduu MOJICKYd OpraHMYECKUX
COCIMHEHUI.

OnbIThl 10 T PY3UH KUAKOCTEH U Ta30B.

Mogenb 6pOyHOBCKOT'O JTBUKCHUS.

Mogens onbita HlTepHa.

OHI)ITBI, JOKa3bIBAIOMUE CYIIECTBOBAHUE MCKMOJICKYJIAPHOT'O B3ElI/IMOZI€I710TBI/I$I.

Mogenb, WILTIOCTpUpPYIOLIas MPUPOAY NaBJIEHUS ra3a Ha CTEHKH COCYa.

OnBIThI, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UAEaJIHLHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomovi

Onpeznenenrie Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHH 00bhEMa KOMHATHI,
JIABJICHUS U TEMIIEpATyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXIY apaMeTpaMu COCTOSHUS Pa3peXeHHOr 0 rasa.

Tema 2. Ocnoebl mepmoOuHaAMuUKU

TepmonmHamudeckasi cucteMa. BHYTpeHHSISI 9HEPTHS TEPMOJMHAMHYECKONW CHCTEMBI M CIOCOOBI
e€ m3meHeHnnsa. KonnyecTtBo TennoTel U pabora. BHyTpeHH:S 3HEpPTrHs OIHOATOMHOTO MAEajJhbHOro Tasa.
Buner Teronepenaun: TEMIONPOBOIHOCTD, KOHBEKIIMS, U3TydeHHE. Y NENbHAS TEIJIOEMKOCTh BEIIECTBA.
KonmnuecTBo TemoTsI Mpy Terionepeaaye.

IMonsatue 00 aguabaTHOM mpoiiecce. [lepBbiii 3aKOH TEPMOAMHAMHMKH. IIpHMEHEHHE IEpPBOro
3aKOHA TEPMOIMHAMUKH K H3omporeccaM. [ padudeckas nHTepIpeTanus padboThl rasa.

Bropotii 3akon TepMonrHaMuKid. HeoOpaTHMOCTE TIPOITECCOB B TIPHPOIE.

TemoBble MariuHbL. TIpUHIMIBL JSHCTBUS TEIUIOBBIX MailuH. IIpeoOpa3oBaHHs SHEPruud B
TEIUIOBBIX MamrHax. Koa(dHUIMeHT Mmoe3Horo aedcTBUs TerioBod MaiuHbl. [lukn KaphHo u ero
KO3 (PHUITUEHT MMOIE3HOT0 IEHCTBUS. DKOIOTHIECKHE IMPOOIEMBI TEIIIIOIHEPT CTHKH.

TexHudyeckrne yCTpoiCTBa M TNPAKTHYECKOE MpPHMEHEHHE: IBUTATelh BHYTPEHHErO CrOpaHwus,
OBITOBOI XOMOMMIBHAK, KOHAUITHOHED.

Jlemoncmpayuu

W3meHenmne BHyTpeHHEN SHEPTHH TeJla IPHU COBEPIICHUH PAaOOTHI: BBUIET MPOOKH M3 OyTHUTKA MO/
NECTBHEM CXATOro BO3IyXa, HarpeBaHue ddupa B JATYHHOH TpyOKe TyTéM TpEHHS
(BUIEOIEMOHCTpALIHS).

W3meHeHne BHYTpEHHEH SHEPTHH (TeMIIepaTyphl) Tena MpH TeIuIonepeaaqe.

OnbIT 10 aAMa0aTHOMY PACIIMPEHUIO BO3IyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Moneny mapoBoii TypOWHBI, TBUTATENS] BHYTPEHHETO CTOPaHMS, PEaKTHBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

N3mepenne yneapHOU TEmI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanus eéewyecmea. Dazoevie nepexoont

[lapooOpa3oBanne u koHpeHcarus. lcmapenne w kumeHue. AOCONIOTHasT W OTHOCHTENbHAs
BIIAXXHOCTh BO3AyXa. HacelmmeHHBId map. YjenpHas TeoTa MapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMITepaTyphl KATIEHHUS OT IaBIICHHUS.

Teépmoe Teno. Kpucrammaeckue n amopdHble Terna. AHU30TPOITHS CBOMCTB KpUCTAIIIOB. JKuikue
kpuctaiuisl. CoBpeMeHHbIe MaTtepuaisl. [lnaBinenue u KpucTaum3anus. Y IeNnbHas TEIIoTa IIaBICHUS.
CyOnumariusi.

VYpaBHeHHE TemI0BOro OanaHca.



TexHUYeCKHEe YCTPOMCTBA U MPAKTHUCCKOE IIPUMCHEHHE: TUTPOMETP U IICUXPOMETP, KaJIOpUMETp,
TEXHOJIOTUY TIOTYYCHUS COBPEMEHHBIX MAaTEPUAaJIOB, B TOM YMCIIC HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Lemoncmpayuu

CBOIiCTBa HACKIIICHHBIX M1APOB.

Kurnenve npy NOHWKEHHOM JIaBJICHUY.

CriocoObl U3MEPEHUST BIIaYKHOCTH.

HaGuroieHre HarpeBaHUs U TUIABJICHUS KPUCTALTMYECKOT'0 BEIIECTRA.

JeMoHcTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomovi

N3MmepeHre OTHOCUTEIBHOMN BIIaXKHOCTH BO3IyXa.

Pa3nen 4. DaexkTpoamHaMHKa

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. OJeKTpUYeckuil 3apsan. J[Ba Buaa siekTpudeckux 3apsnoB. [IpoBomHuKH,
JTUBJIEKTPUKH U TIOTYIPOBOIHUKN. 3aKOH COXPaHEHHS JIEKTPUUECKOro 3aps/a.

B3aumonetictBue 3apsigoB. 3akoH KymoHa. TodedHBI 3IEKTPUYECKUI 3apsii. DIEKTPUUIECKOE
nosie. Hanpsk€HHOCTE yiekTpudeckoro nousd. IIpuHIMn cyneprno3uiuu 31eKTpUYecKuX nosed. JInaun
HaNpPsDKEHHOCTH 3JIEKTPHUIECKOTO TTOJS.

Pabora cun snextpocratndeckoro moms. Ilorenmuman. Pasznocts moreHnmanos. IIpoBomHukn u
TUDIIEKTPUKH B AJIEKTPOCTATHUECKOM Tole. J{naneKkTpraeckas mpoHUIIaeMOCTb.

Onextpoémkocth.  KouaeHcaTop.  DIEKTpOEMKOCTh  IUIOCKOTO  KOHJEHcCATopa.  JHEprus
3apsHKEHHOT0 KOHEHCaTopa.

TexHudyeckne yCTpOCTBA W TNPAKTUYECKOE TIPUMEHEHHE: DIIEKTPOCKOIN, JJIEKTPOMETD,
JNEKTPOCTATHYECKAs 3aIUTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB, KOHJEHCATOp, KOMMPOBAIBHBINA ammapar,
CTpYWUHBIN TIPUHTED.

Jlemoncmpayuu

Y CTpoiicTBO M NPUHIIMT AEUCTBUS dIIEKTPOMETpA.

B3anMopelicTBre HadIEKTPU30BAHHBIX TEI.

DNEeKTpUYIECKOe ToNe 3apsKEHHBIX Tedl.

[IpoBOAHWKH B 3JIEKTPOCTATHIECKOM IIOIIE.

DNeKTpocTaTHIECKast 3aIIuTa.

JVDIEKTPUKA B DIEKTPOCTATHYECKOM IIOJIE.

3aBUCHMOCTB 3JEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpA OT IUTOMIAAN TUTACTHH, PACCTOSHUS MEXTY
HUMH U TUIEKTPUIECKON TIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoprie pabomul

Nzmepenne ek TpoEMKOCTH KOHASHCATOpA.

Tema 2. llocmoannstit anekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

ONEKTPUYECKUI TOK. YCIIOBUSI CYLIECTBOBaHUS dJEKTpHUUecKoro Toka. Mcrounuku toka. Cuma
TOKa. [ToCTOSIHHBII TOK.

Hanpsxenue. 3akon OMa Juisl ydacTka LEMH.

DJNEeKTpUYecKoe COINPOTHUBIICHHE. YIENbHOE CONpPOTHBIEHHE BemlecTBa. llocimemoBaTenpHOE,
napaJuieIbHOe, CMEIIAaHHOE COeTMHEHNE TTPOBOIHUKOB.

Pabora snexTpuyeckoro Toka. 3akoH Jlxoyns—Jlennia. MOIIHOCTH IEKTPUIECKOT0 TOKA.

DJNEeKTPOABIKYIIAs CHJIa U BHYTPEHHEE COMPOTHBIICHUE UCTOUYHMKA TOKa. 3akoH OMa IS TTOTHOU
(3aMKHYTOI) DIIeKTpHIecKoit enu. KopoTkoe 3ambikanume.

DJNeKTpOHHAs TPOBOAMMOCTDh TBEPABIX METAJUIOB. 3aBHCUMOCTH COINPOTUBJICHUS METAJJIOB OT
TemnepaTypsl. CBEpXIIPOBOANMOCTb.

OnexTpudeckuil Tok B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITYYKOB.



[onynpoBoguuku. CoOCTBeHHas! M IpUMeCHas IPOBOIUMOCTD TOIyNpoBOIHUKOB. CBolicTBa pP—N-
nepexona. [TomynpoBoHUKOBBIE TPHOOPHI.

DneKkTpuyeckuil TOK B PacTBOPax M paciijiaBax 3JIEKTPOIUTOB. DNEKTPOIUTHYECKAS JHCCOLUAIIHSL
OnexTponus.

Onekrtpuyeckuii TOK B razax. CaMOCTOSTENbHBI W HECAMOCTOATENBHBIH pa3psia. MomHHA.
IIna3zma.

Texuuueckne YCTpOHCTBA W TPAKTHYECKOE NPUMEHEHHE: aMIIEpMETp, BOJBTMETP, peocTart,
HUCTOYHUKH TOKA, DIJIEKTPOHATpEeBATElbHBIC MPHOOPHI, 3JIEKTPOOCBETHTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBJICHUS, BaKyyMHBIH JHOJA, TEPMHUCTOPHI M (POTOPE3UCTOPHI, IMOTYNPOBOAHUKOBBIH JHO,
raJbBaHHKa.

Lemoncmpayuu

Wzmepenne cribl TOKA M HANIPSDKEHUSI.

3aBHCHUMOCTh COMPOTUBIICHHSI IIMIIMHAPUIESCKUX TPOBOJHUKOB OT JUIMHBI, IIOMAAN TTOIEPEYHOTO
CCUCHHUS U MaTepHala.

CMermanHoe coeZIMHEHNE IPOBOTHUKOB.

[IpsiMoe m3MepeHne 31eKTpOABIKYIIEeH cribl. KopoTkoe 3aMbIKaHNE TallbBAHHYECKOTO 3JIEMEHTA
W OIIEHKa BHYTPEHHETO COIPOTUBIICHUS.

3aBHCUMOCTH CONIPOTHBIICHUSI METAIIJIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTE 3IIEKTPOIIUTOB.

HckpoBoil paspsi 1 IpOBOAMMOCTD BO3yXa.

OMHOCTOPOHHSISI TPOBOJAMMOCTH JIMOJIA.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

W3yueHne cMeIaHHOTO COeTMHEHUS PE3NCTOPOB.

N3mepenne ek TpoaBHIKYIIIEH CHIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHET'O COMPOTUBIICHNUS.

Hab6monenue anexTponaunsa.

Me:xknpenMeTHble CBSI3U

Wzyuenne kypca Gu3uku 0a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISCTCS C  Y4ETOM
COJICpPKATEIBHBIX MEKITPEAMETHBIX CBS3eld C KypcamMH MaTeMaTHKH, OMOJIOTHH, XHMHUH, reorpadpuu u
TEXHOJOTHH.

Meosicnpeomemuvle nonamus, CBS3aHHbIE C M3yYeHWEM METOJOB HAYYHOTO TO3HAHUS: SBIICHHE,
HaydHbBld (pakT, THMOTEe3a, (QU3NYEecKas BeNUMYMHA, 3aKOH, TeOpHWs, HAOIOJeHNEe, JKCIEPUMEHT,
MOJIEIPOBAHKE, MOJIENb, H3MEPEHHE.

Mamemamuxka. pelieHne CUCTEMBl ypaBHEHWH, JuHeWHas (yHKIus, mapaboma, rumepOoma, ux
rpadyke U CBOICTBA, TPUTOHOMETpHUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKITUU Ha OCH KOOPIWHAT, CJIOKEHHNE BEKTOPOB.

buonozus: MexaHnmdeckoe NBUKEHUE B JKUBOW mpupone, Iuddy3us, 0CMOC, TEII000MEH XUBBIX
OpPTaHU3MOB (BUIBI TEILIOIIEPENayy, TEIUIOBOE PABHOBECHE), IIEKTPHUIECKUE SIBJICHUS B KIUBOW TIPHUPOJIE.

Xumus: IUCKPETHOE CTPOCHHE BEMIeCTBA, CTPOCHHUE aTOMOB W MOJEKYJ, MOJb BeEIIecTBa,
MOJISIpHAsl Macca, TeIJIOBBIE CBOMCTBA TBEPABIX TEN, XUAKOCTEW WM Ta30B, JJEKTPUUECKHE CBOWCTBA
METaJJIOB, DJIEKTPOIUTAYECKAs TUCCOIUAIINS, TaTbBaHUKA.

T'eoepagpua: BnaxxHOCTH BO3IyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texuonocus: mpeoOpa3zoBaHue IBH)KEHWH C WCIIONB30BAHUEM MEXAHH3MOB, YUYET TpEHHS B
TEXHWKE, MOMIIUITHAKH, VCIIOIIb30BAHNE 3aKOHA COXPAaHEHUsS WMITyJbca B TEXHHKE (paKeTra, BOJOMET U
JpyTue), NBUTATENhb BHYTPEHHETO0 CrOpaHus, IapoBas TypOWHA, OBITOBOW XOIOAWIHHUK, KOHAWUIIMOHED,
TEXHOIIOTUH TIOIY4YEeHUs COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIe HAHOMATEPHAIOB, I HAHOTEXHOJIOTHH,
JNIEKTpOCTaTHYECKass 3aluTa, 3a3eMIICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TpPUHTED,
AJIEKTPOHATPEBATENBLHBIE TPHUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TATEBAHUKA.
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Paznen 4. DaexkTpoamHaMuka

Tema 3. Maznummnoe none. InekKmpomazHumHas UHOYKYUA

IToctosinHble MarHUTHL. B3aumonelicTBHE MOCTOSHHBIX MAarHWTOB. MarHuTHoe mone. Bekrtop
MAarHuTHOM WHAYKUMU. [IpUHIUI CyNeprno3uIMd MAarHUTHBIX Moned. JIMHWUM MarHUTHOM WHIYKIUU.
Kaptuna nuHMi MarHUTHON MHAYKIIUU MOJISI TIOCTOSIHHBIX MarHUTOB.

MaruuTtHoe mosne IMPOBOJHHUKA C TOKOM. KapTI/IHa JIMHUN WHAYKOUW MAarHuTHOTO ITOJIA JJIMHHOI'O
MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJBI[EBOI'O IMPOBOJHMKA, KATYMIKH ¢ TOKOM. OmnwIT Dpcrena.
B3aumonelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HallpaBlICHUE.

Cuna Jlopenna, e€ MOAyns W HampaBieHue. J[BHKEHHE 3apsOKEHHOM YacTHIBI B OIHOPOJHOM
MarHuTHOM moJie. Pabora cuibl JlopeHiia.

SIBieHre  DJIEKTPOMArHUTHOM  WMHAYKIIMH. ITorok  Bekropa  MAarHUTHOM  WHIYKIHUH.
DNEKTPOBIDKYINAS CHIIA MHAYKIIMH. 3aKOH 2JIEKTpOMarHuTHON uaaykunn dapames.

BuxpeBoe amekTpudeckoe mojie. IIESKTPOABMIKYIIAS CHIIA WHIYKIIMU B MTPOBOIHUKE, JBUKYIIEMCS
MOCTYMNATCIBbHO B OAHOPOAHOM MAarHuTHOM I10JIC.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIIEHUE CAaMOMHIYKITUU. DIEKTPOABUKYIIAS CHUIa CAMOUHTYKITHH.

BHCPI‘I/ISI MAarduTHOI'O ITOJIA KaTYIIKU C TOKOM.

DIEKTPOMArHUTHOE TIOJIE.

TexHudeckue yCTpOﬁCTBa u IMPAKTUYCCKOC IIPUMCHECHUC! IIOCTOAHHBIC MarHuThI,
QJICKTPOMArHuThI, SJICKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMCHTAPHBIX YaCTUILl, MHAYKIITUOHHAA I1€Yb.

Jemoncmpayuu

OmnsiT Opcrena.

OTKIIOHEHHE AIIEKTPOHHOTO ITyYKa MarHUTHBIM TTOJIEM.

JlvHIM WHAYKIIMA MarHUTHOTO TIOJIA.

BzaumonelicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amrepa.

HetictBue cuibl JIopeHIla Ha MOHBI 3JIEKTPOJIUTA.

SIBjieHME 3JIEKTPOMArHUTHON UHIYKITUU.

IIpaBuno Jlenna.

3aBUCHMOCTb DIEKTPOIBMKYIIEH CHITBI HHIYKIIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TIOTOKA.

SIBneHne caMOUHIyKIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

W3ydenne MarHuTHOTO OIS KATYIIKA C TOKOM.

HccnenoBanne neficTBUS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS IEKTPOMATHUTHOW WHIYKIIHH.

Pa3zgen 5. Kosedanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbIE KOJ1€0AHUA

Konebarensnas cucrema. CBOOOMHBIE MexaHWYeckne KoneOaHus. ['apMoHHMUeckwme KoneOaHWs.
[lepron, wacrora, ammutyna u (aza xomebanuid. [IpyxuHHBIE MasTHHK. MaTeMaTHYeCKUN MasTHHK.
YpaBHeHUe rapMOHUYECKUX KoiebaHui. [IpeBpanienne s3Hepruu npy TapMOHUYECKUX KOIeOaHUsX.

Konebartenpubiii  koHTYyp. CBOOOAHBIE  JIIEKTPOMArHUTHBIE KOJEOAHUS B HJICALHOM
KoJie0aTeTbHOM KOHType. AHANOTHS MEKIy MEXaHWYECKUMHU W AJIEKTPOMATHUTHBIMH KOJEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SJHEPTHH B HJICATBEHOM KOJIe0aTeTbHOM KOHTYE.

[IpencraBnenue o 3aTyxalommx KoieOaHUSX. BBIHYXJAEHHbIE MeXaHUYECKHEe KolieOaHUs.
Pe3zonanc. BeiHyX/1eHHBIE 2IIEKTPOMArHATHBIE KOJIEOaHMSL.

ITepemennbiii TOK. CuUHYCOMAANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKA.
AMIUTUTYIHOE U AEUCTBYIOIEE 3HAUYECHUE CUIIBI TOKA U HAIIPSIKCHHUSL.
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Tpancdopmatop. IlpomsBoncTBo, mepemaya W HOTpeOJeHHWE  BJCKTPUUYECKOH  DHEPIHUU.
DKOJIOrMYECcKHE PUCKU TPH MPOU3BOACTBE AJIEKTpodHepru. KynbTypa HCIONb30BaHUS AJIEKTPOIHEPTUN
B MTOBCETHEBHOM KU3HH.

Texuuueckne yCTpOHCTBa M MPAKTUYECKOE NPUMEHEHHE: SJIEKTPHUUYECKH 3BOHOK, T'€HEpaTop
MepEeMEHHOr0 TOKa, JINHUHU 3JIeKTPOIepenay.

Lemoncmpayuu

UccnenoBanne mnapamerpoB KoneOaTeNbHOM cHcTeMbl (IPYKHHHBIH WM MaTeMaTHYECKUN
MasITHUK).

HaGiroieHue 3aTyxaronux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOICOaHUH.

HaGironenue pe3oHaHnca.

CB0OOTHBIE IIEKTPOMArHUTHBIEC KOJeOaHMsL.

OcuustorpaMmbl (3aBUCIMOCTH CHJIBI TOKA W HAIIPSDKEHUS! OT BPEMEHH) ISl DJIEKTPOMAarHUTHBIX
KonebaHui.

Pezonanc mpu mocieqoBaTENbHOM COENMHEHWH PEe3UCTOpa, KATYIIKH WHAYKTHUBHOCTH H
KOHJIEHCATOpA.

Mopnenp TMHUY 3JIEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJBIX KOJIEOAHUH Tpy3a Ha HUTH OT JUTHHBI HUTH ¥ MacChl
rpysa.

HccnenoBanne mepeMeHHOr0 TOKa B IEMH M3 IMOCIEIOBATENFHO COCAWHEHHBIX KOHJEHCATOPA,
KaTyIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUnHble 607Hb

MexaHndeckde BOJHBI, YCIOBUSI pacrnpocTpaneHus. llepmon. CKOpocTh pacmpocTpaHeHHS H
JutiHa BONHBL. [lomepevnbie U mpoaosibHbIe BONMHEL. VHTEphepentys u qudpakins MEXaHHIeCKUX BOJH.

3ByK. CKopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONeKTpOMarHWTHBIE BOJHBI. YCIIOBHS H3IIyd€HHUS OJEKTPOMarHUTHBIX BOJH. Blammuas
opuenranus BektopoB E, B, V B snekrpomarauTHO# BomHe. CBOHCTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MperoMIIeHne, Tonspu3amnus, qudpakuns, naTepdeperus. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJTH.

[kama 3MeKTpOMarHUTHBIX BOJH. [I[prMeHeHre 371eKTpOMarHUTHRIX BOJTH B TEXHUKE U OBITY.

[IpuHIMIIEI pagrocBs3u U TeneBuIeHus. Paginonokamus.

DNEeKTPOMarHUTHOE 3arPsA3HEHUE OKPYIKAIOIIEH CPEIb.

TexHudyeckne YCTpOMCTBA W TPAKTHUECKOE TPUMEHEHHWe: MY3bIKaJbHbIe WHCTPYMEHTHI,
YIIbTPa3ByKOBasl AMArHOCTHKA B TEXHWKE W MEAWIIMHE, pajap, PaJdONpHUEMHHK, TEIEBH30p, aHTEHHA,
tenedon, CBU-nieus.

Lemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHHUE MOMEPEYHBIX U MPOJOIHHBIX BOJIH.

KomneGmromeecst Te10 Kak HICTOYHUK 3BYKA.

HaGmonenne oTpaskeHUs U MPEIOMITCHUS] MEXaHIMYIECKHUX BOJH.

Habmonenne natepdepeHny 1 tudpaKkiui MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

HaGumroieHrie cBsI3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/ION M YaCTOTON KOJIeOaHUIA.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaXKeHUE, IPEIOMIICHHE, IOJISIpU3aIlus,
TG paxiws, tHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckast onTuka. [IpsMonuHeliHOe pacrpocTpaHeHHWE CBETa B OJHOPOMHOW cpene. Jlyd
cBeTa. ToueuHbI HCTOYHUK CBETA.

Otpakenue cBera. 3aKoHBI OTpaxkeHus ceta. [locTpoeHne n300pakeHni B IIIOCKOM 3€pKaJie.
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[Ipenomnenne cBera. 3aKOHBI NMpENOMIIEHHS CBeTa. AOCONIOTHBIA IMOKa3aTelb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxxeHue. [IpeaenbHbIit yroi MOJTHOT0 BHYTPEHHET0 OTPAXKEHHUS.

Hucnepcus ceera. CiaoxHBIN cocTaB 6enoro ceera. L{ger.

Cobupatomye u paccenBaronie JUH3bL. ToHKkas tuH3a. POKycHOE PacCTOsIHUE U ONTHYECKas CHIla
TOHKOH JmH3bI. [locTpoenne n3obpaskeHnii B COOMpAIOIINX M pacCenBaIOMINX JnH3aX. DopMyna TOHKOH
JIMH3BL Y BEIIMYCHUE, JaBacMOE JIMH301.

IIpenensl pUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnorass ontuka. UuTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBUS HAOIIOJICHHS
MaKCUMyMOB ¥ MHWHHUMYMOB B HWHTEP(PEPEHIIMOHHONW KapTHMHE OT JBYX CHH(A3HBIX KOI'CPEHTHBIX
HCTOYHUKOB.

Hudpakums cera. Judpakunonnas pemérka. YcaoBue HaOMIOACHUS TIABHBIX MAKCUMYMOB TPH
najieHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

Texnuueckne yCTpoWCTBA M MPAKTUYECKOE MpPUMEHEHWE: OYKd, JIyma, (QoToanmapar,
MPOCKIIMOHHBINA amnmapar, MHKpPOCKOI, TeJIEeCKON, BOJIOKOHHAs ONTHKA, IU(PpPaKIUOHHAS pemérTka,
TIOJISIPOHI.

Lemoncmpayuu

[IpsimonuHeliHOE pacipocTpaHeHHe, OTpakeHUE U MpesioMiieHre cBeTa. OnTnyeckrne mpruoopshI.

[TomHOE BHYTpEeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanne cBOWCTB M300paKEHHH B TMH3AX.

Mopnenu MUKpOCKOIIa, TEIECKONa.

Hab6monenune naTepd epeHITUN CBETA.

HaGuronenue qudpakiuu cBeTa.

Hab6monenmne mucriepcuu cBera.

[Tonydyenue crekTpa ¢ MOMOLIBIO TPU3MBL.

[TonydeHue crieKTpa ¢ MOMOIIBI0 JUPPAKIIMOHHON PEIIETKH.

Hab6:mronenne momsipu3aiiuy cBera.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomuol

N3mepeHne nmokasaTesns NpeIoMIIEHHs CTEKIIA.

HccnenoBanme CBOMCTB N300payKeHUH B JTHMH3AX.

Habmonenmne mucriepcuu cBera.

Paznen 6. OcHOBBI cHIENIUAJIBHOM TEOPUHU OTHOCUTEIbHOCTH
I'paHuuBl NPUMEHUMOCTH KJIACCHMYECKOM MexaHukd. llocTynmaTel coequaibHOM — TEOpUH
OTHOCHUTEIHHOCTH: MHBAPHUAHTHOCTh MOXYJS CKOPOCTH CBETa B BaKyyMe, IPHHIIUI OTHOCHTEIHHOCTH
OWHINTEIHA.
OTHOCUTENBFHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH U COKpAIEHUE ITTIHBIL.
DHeprus ¥ UMITYJIbC PEIATUBUCTCKONW YaCTHIIBL.
CBs13b MACCBI C SHEPTHEN U UMITYJIbCOM PEISITUBUCTCKOM YaCTULbL. DHEPTHUSI OKOSI.

Paszpen 7. KBantoBas ¢pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyna [Inanka cBa3u 3HEprun HOTOHA C €r0 YaCTOTOW. DHEPTUsl U UMITYJILC (POTOHA.

Otkpeitue u uccienoanue (oroaddexra. Ombiter A. I'. CroneroBa. 3akonHbsl Qorodddekra.
VYpaBuenue DitHmreitna s pororddexra. «Kpacnas rpanuna» Goroaddexra.

Jasnenwne ceera. OnbiThl I1. H. JIeOenena.

XUMHUUYECKOE IEUCTBUE CBETA.

Texuuuecknue ycTpoWcTBa M MPAKTUIECKOE NIPUMEHEHHE: (POTO3IeMEHT, (POTONATUNK, COMTHEYHAs
Oarapest, CBETOIHOI.

Lemoncmpayuu
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®ororddekt Ha ycTaHOBKE C IMHKOBOM MIaCTHHOM.

Uccnenosanne 3akoHOB BHeNIHET0 (hOTO3(deKTa.

Cgeroanon.

Conneynas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -yactuil. [ImaHerapHas Moaenb
atoma. [locrynatel bopa. W3nydyeHue u noriomieHue (GOTOHOB MPHU MEPEXOJIe aTOMa C OJHOTO YPOBHS
SHEPruu Ha Apyroi. Buapl criekrpoB. CrieKTp ypoBHEH SHEpruu aToMa BOJOPOAA.

Bomnnaossie cBoiicTBa yacTtuil. Bomasl ne bpoitnsa. KopryckynspHO-BOIHOBOM Ayaau3M.

CroHTaHHoe U BBIHYXJICHHOC U3JTy4YCHUC.

TexHUYeCKHne YCTPOMCTBA U MPAKTHYECKOE MPUMEHEHHUE: CIEKTPaIbHBIA aHadu3 (CHEKTPOCKOI),
JIa3ep, KBAHTOBBII KOMIIBIOTED.

Lemoncmpayuu

Mogpens omnbita Pesepdopaa.

Onpeznenenvie JUIMHBI BOJIHBI JIa3epa.

HabnroeHrie TMHEHYATHIX CIIEKTPOB U3IyYEeHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Hab6monenmne nuHeHyaTOro CIieKkTpa.

Tema 3. Amomnoe saopo

3KCHepI/IMeHTBI, JOKa3bIBaOIME CIOKHOCTHb CTPOCHUA AOpa. OTKpBITI/Ie PaaOaKTUBHOCTH.
Onswitel Peszepdoprna mo onpeneneHuio cocraBa paanoakTUBHOTO m3nmydenus. CBoiicTBa aibda-, Oera-,
raMmma-us3irIyucHus. Bimusaue pPaaOaKTUBHOCTHU Ha KUBBIC OPTraHU3MBI.

OTkpeITHE TTPOTOHA W HeWTpona. HykmonHas momens sapa I eiizenbepra—Banenko. 3apsi sapa.
MaccoBoe uncno siapa. M30Tomnsl.

Annda-pacnan. DJEKTPOHHBIM W TO3UTPOHHBIA Oera-pacmaa. ['amMmma-usmydeHue. 3akoH
PaaroaKTUBHOTO pacraja.

DHeprus CBsI3W HYKIOHOB B sifipe. Snepubie cuibl. Jled ekt Maccsl sapa.

SnepHbie peakiuu. JleneHue u CUHTE3 Sep.

Snepubrii peakrop. TepMmosiaepubiii cuaTe3. [IpoOaeMbl W TEPCHEKTUBHI SAACPHON SHEPTETHUKH.
DKOJIOTHYECKUE aCTIEKTHI S/IEPHON SHEPTeTHKH.

OneMeHTapHbIe 9acTUIIB. OTKPBITHE TTO3UTPOHA.

Meronap! HAOMIOASHNS U PETHCTPAINN DIIEMEHTAPHBIX YaCTHII.

QOyHaaMeHTaIbHbIE B3auMoecTBrA. EMMHCTBO (hr3ndeckoit KapTHHBI MUPA.

TexHUYEeCKHE YCTPOICTBA U MPAKTUYECKOE TPUMEHEHHUE: TO3UMETP, KaMepa BuibcoHa, snepHbId
peaxTop, aToMHast 6oM0a.

Lemoncmpayuu

Cu€TunK NOHM3HUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (oTOrpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMIH M ACTPOPU3UKH

Otanbl pa3BUTUSA aCTPOHOMHUH. [IpuKiagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMUU.

Bun 38é3nH0r0 Heba. Co3Be3us, ApKue 3BE3/IbI, IIAHETHI, UX BUUMOE JIBUKEHHE.

ConHeyHas cucrtema.

Connne. ConneyHass akTuBHOCTb. McTtouHuk sHeprun ConHua U 3BE3A. 3BE3MABI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMma  «CHEKTPAJIbHBIM  KJIacC —  CBETUMOCTb».  3BE3ABI  IJIaBHOM
MOCIeA0BaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]l IJIaBHOW MOCIEA0BATEILHOCTH.
Buytpennee crpoenue 3B€31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKIECHUHU U 3Boitonuu ConHLa U
3BE3]1. DTaIlbl )KU3HM 3BE3I.
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Mneunsiit [Iyts — nHama [anaktuxa. [lonmoxkenune u aBuxenue Connma B [Mamaxtuke. Tumsl
rajgakTuk. PaguoranakTtuku v kBazapsl. UEpHBIE ABIPHL B sIIpaX rajakTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa66na. Pazoeranue ramaktuk. Teopust Bombiioro
B3pbIBa. PETUKTOBOE H3IIyUCHHE.

Macmrabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnpie npo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGuroieHusT HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTCPHBIX MPUIOKCHUN IS
OIIPENICNICHUS MOJIOKEHUSI HEOCCHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC co3Be3qusi CeBepHOro
TIONTyIIApUsI U APKUE 3BE3BI.

HaGmonenus B teneckon Jlynsl, maner, Mieunoro [TyTu.

O06o0maromnee NOBTOpeHUe

Poib ¢Gu3MkM M acCTPOHOMHHM B 3KOHOMUYECKOW, TEXHOJIOTMYECKOW, COIMAILHOW U 3THUYCCKON
cdepax JeITeIIbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U ACTPOHOMUH B COBPEMEHHOW HAy4yHOU KapTHHE
MUpAa, POJIb PU3HUYECKOH TeOpHH B (POPMHUPOBAHUU TIPEACTABICHHN O (PU3NYECKON KapTHHE MUPa, MECTO
(m3MuecKoll KapTHUHBI MHpa B OOIIEM pSy COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX MPEACTaBICHUN O
MIPUPOJIE.

MexnpeaMeTHbie CBSI3U

Wzyuenne kypca Gusuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISETCS € y4ETOM
coJiepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3eH ¢ KypcaMd MaTeMaTHKH, OWOJIOrMH, XUMHUM, reorpaduu u
TEXHOJIOTHH.

Mescnpeomemuole noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO ITO3HAHUS: SBJICHUE,
HayudHblii (akT, rumoresa, (¢uU3MYecKas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIIOJICHHE, DKCIEPHUMEHT,
MOJIETIUPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxka. penieHre CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKre (QYHKIMH: CHHYC, KOCHHYC,
TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M HMX MNPOEKLIUU HA OCU
KOOp/AWHAT, CJIOKEHHWE BEKTOPOB, IIPOM3BOIHBIC JJEMEHTAPHBIX (YHKIWH, NPU3HAKH IOA00MS
TPEYrOIbHHUKOB, OMpEEIeHIE TUIOMAIU TIOCKUX GUTyp U 00bEMa Te.

buonozua: snexTpudeckue SBICHUA B JKMBOM NpUpOAE, KoJjeOaTelbHbIE ABIKEHUS B IKHBOU
MPUPOLE, ONTHUECKUE SIBJICHUS B )KUBOU IPUPOLE, ACHCTBUE PAAUALINN HA XKUBBIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTANIMYECKash CTPYKTypa TBEPIBIX TEN, MEXaHU3MBbI
00pa30BaHUs KPUCTAJUIMYECKON PEMIETKH, CIIEKTPAIHHBIN aHAJH3.

leoepagpua: wmarHnTHBIE TIOMIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX pyA, (oTocbéMka 3eMHON
MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUI.

Texnonocusi: NUHUM HIEKTPONEpeNad, IEHEpaTOp IEPEMEHHOIO0 TOKa, BJIEKTPOABUIATENb,
WHIAYKIAOHHAS T€4Yb, pafap, paauonpuéMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKITMOHHEIH armapar, BOJIOKOHHAS ONTHKA, COTHEUHas OaTapes.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHoro npeamera «®usnka» Ha ypoBHE CpefHero odmiero oopasoBaHus (0a30BBIH
YPOBEHB) JIOJDKHO 00CCIEYHTh AOCTHIKEHUE CISAYIOIINX JIMYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHBIX Pe3yIbTaTOB.

JIMMHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHs YydeOHoro mpenmera «®Du3uka» JOKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaOIIUXCsl PYKOBOJACTBOBATHCS C(DOPMUPOBAHHOM BHYTPEHHEH MO3UITHEH
JUYHOCTH,  CHUCTEMOH  IIEHHOCTHBIX  OpPHEHTAllWd, TO3UTHUBHBIX  BHYTPEHHUX  yOSKICHUH,
COOTBCTCTBYIOIIUX TPaAULIHUOHHBIM LEHHOCTAM pOCCHﬁCKOI‘O OGHICCTBa, pacinp€HUE KU3HCHHOI'O
OonbITa M OIbITa JACATCIBHOCTH B IMPOLECCE pan3allui OCHOBHBLIX HaHpaBJ’IeHI/Iﬁ BOCIUTATEIbHON
JCATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpa:kIaHCKOTr0 BOCIIUTAHMS

CcOPMUPOBAHHOCTh TPAXKJAHCKON IMO3UIUU 00YyYarollerocss Kak akTHBHOTO U OTBETCTBEHHOT'O
YIeHa POCCUHCKOro OOIIEeCTBa;

NPUHATUC TPaAUTTUOHHBIX O6HIC‘ICHOB€T-IGCKI/IX TYMaHUCTUYCCKUX U IEMOKPATUYCCKUX HeHHOCTefI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HWHTEpEcax TPaKIaHCKOro OOIIEeCcTBa,
Y4acTBOBAaTh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHN3allNu;

YMEHUEC B3aHMO}IeI7[CTBOBaTL C COOMaJIbHBIMU MHCTUTYTaMU B COOTBETCTBHUU C UX Q)YHKHI/ISIMI/I u
Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKON JIESTENBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTHh POCCHMCKOM TpakIaHCKON WICHTHIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K IOCYIApCTBEHHBIM CHMBOJIAM, JOCTHUIKEHHUSIM POCCHUHCKUX YUE€HBIX B
o01acTy GU3MKHN B TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(OpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHMUS, 3THYECKOTO IIOBEIEHMS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M INPUHUMATh OCO3HAHHBIE DPELICHUS,, OPUEHTHUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEILHOCTH YIEHOT0;

OCO3HaHHUE JMYHOTO BKJIaJa B IOCTPOEHHUE YCTOMYNBOrO OyAyILero;

4) 3¢TeTHYeCKOro BOCIMTAHMA:

JCTETMYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETHUKY HAy4YHOIO TBOPYECTBA, HPUCYILETO
(m3uUecKoil HayKe;

5) Tpy10oBOro BoCHUTAHMSA:

HHTEpeC K pa3inuyHbIM chepaM Npod)eCCHOHATBHON NESITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(hM3UKON W TEXHUKOW, YMEHHE COBEPIaTh OCO3HAHHBIN BHIOOp OyayIied mpodecchu M peann30BhIBATh
COOCTBEHHBIC KU3HEHHBIE MIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa30BaHWIO B OO0NACTH (QU3UKKA Ha
NPOTSKEHUU BCEU KU3HU;

6) IKOJIOrM4YeCKOro BOCIIHTAHMS:

c(OPMUPOBAHHOCTE ~ DKOJIOTMYECKOM  KYJIBTYPbl,  OCO3HAaHHE  IJI00AJIBHOTO  XapakTepa
9KOJIOTMUYECKHX MPOoOIIeM;

IUTAHUPOBAHNWE M OCYIIECTBIEHHE ACHCTBHI B OKpY)KaloLIeH cpele Ha OCHOBE 3HAHUS Lenei
YCTOWYMBOI'O Pa3BUTHsI YEJIOBEUECTBA;

pacipeHre OmbITa JeSTENbHOCTH HKOJIOTMYECKOH HalpaBIeHHOCTH HAa OCHOBE HMEHOLIMXCS
3HaHU 10 PU3MKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS
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c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
¢$uznveckol HayKu;

OCO3HAaHWE IIGHHOCTH HAy4YHOH JESITENbHOCTH, TOTOBHOCTH B TMpolecce H3yYeHUS (U3UKU
OCYILECTBIIATH MPOEKTHYIO U UCCIIEAOBATENBCKYIO AESITEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHBIE YHUBEPCATbHBIE YUeOHbIE AeiiCTBHSA
Ba3zoBble 1oruyeckue geiicTBus:

CaMOCTOSATENFHO (POPMYIUPOBAThH U aKTYaJIU3UPOBATh MIPOOJIEMY, pacCMaTpUBATh € BCECTOPOHHE;

OIIPENENATh 1EH JSITCIbHOCTH, 3a7aBaTh HapaMETPhbl U KPUTEPUH UX JIOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHX SIBIICHHSX;

pa3pabaThiBaTh IUIAH pEHICHHS NpoOJIeMbl ¢ y4€TOM aHaiM3a WMEIOMIUXCS MaTepHabHBIX |
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTL KOPPEKTUBLI B JACATCIIBHOCTDb, OLICHUBATHL COOTBETCTBUEC PE3YJILTATOB LCIAM, OLICHUBATDH
PUCKHU HOCJ’Ie):[CTBI/Iﬁ JACATCIIbBHOCTH,

KOOPAWHHUPOBATh W  BBIIOMHATH pabOTy B  YCIOBHSX pEANbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS;

pa3BUBaTh KPECATUBHOC MBIIIJICHUE ITPU PECIHNCHUN KU3HCHHBIX HpO6_HeM.

Ba3zoBble ucciaenoBaTelbcKkne aeiicTBUS:

BJIAJACTH Haquoﬁ TepMPIHOJ'IOFHefI, KJIFOYEBBIMU ITOHATUAMHU U MCTOAaAMU (bl/l?,l/l‘-l@CKOﬁ HAYyKHU,

BIIQJICTh HABBIKAMU y4eOHO-HCCIIEIOBATEIBCKON M MPOEKTHOM JEATEIbHOCTH B 00IaCTH (U3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOWCKY METOJIOB PElIeHUs 3aj7ad (hU3UYECKOro
COJICpKaHUS, IPUMEHEHHIO PA3IMYHBIX METO/IOB TO3HAHUS;

BIIQJICTh BUJAMH JICATENBHOCTH TIO TOJYYEHHWIO HOBOTO 3HAHHSA, €ro WHTEPIPETAIUH,
npeoOpa3oBaHUI0 M MPHUMEHEHUIO B PA3NIMYHBIX YYEOHBIX CHTYallUsX, B TOM 4YHCIE MPH CO3JaHUH
y4e€OHBIX IPOEKTOB B 00JIACTH (DU3UKH;

BBISIBJIATh NTPHYMHHO-CIICIICTBEHHBIC CBSI3M W aKTYaJIM3UPOBATh 3aJ[ady, BBUIBUTATH TUIOTE3y €&
peIlieHNs], HAXOIUTh apryMEHTHI JJIsl JIOKa3aTelIbCTBA CBOMX YTBEPKICHHM, 3a]1aBaTh MapaMeTpbl U
KPUTEPUU PEIIICHHSI;

aHATM3UPOBATh TIONYUYCHHBIC B XOJIC PEUICHUS 3aJadll pe3yibTaThl, KPUTUYCCKH OICHUBATh HX
JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBHTh U (OPMYIUPOBATH COOCTBEHHBIC 33/1a4H B 00pa30BaTEILHON JIEITEILHOCTH, B TOM YUCIIE
TP U3Y9IEHUU (PU3UKH;

JIaBaTh OI[CHKY HOBBIM CHUTYAIIHSIM, OIICHUBAThH IPUOOPETEHHBIN OITBIT;

YMETh MEePEHOCUTh 3HAHUS 110 PU3KKE B MPAKTUICSCKYIO 00J1aCTh XKU3HEEITEIBHOCTH;

YMETh HHTETPHPOBAThH 3HAHUS M3 Pa3HbIX PEAMETHBIX 001aCcTei;

BBIJIBUTATh HOBBIE UJICH, MPEJIAraTh OPUTHHAIBHBIC TIOXObI U PEIICHMS;

CTaBHTh MPOOJIEMBI U 33]]a4H, JOMYCKAIONIHE ATbTEPHATUBHBIC PEIICHHS.

Pabora c undopmaiueii:

BIIQJICTh HABBIKAMHU TONy4YeHUsI HHGOpMAIUU (HHU3UUECKOrO COAEPIKAHMS M3 MCTOUHHKOB Pa3HBIX
TUTIOB, CAMOCTOSTENIbHO OCYIIECTBISATh TOMCK, aHAIM3, CHCTEMATH3alMI0 W HWHTEPIPETAIHIO
WHGOPMAITUK PA3TUYHBIX BUJOB U (OPM Mpe/ICTaBICHUS;

OIIEHUBATD JIOCTOBEPHOCTh HH(DOPMAIIHH;

HCIONB30BaTh CPEACTBA HMH(GOPMANMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B PpeEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPraHHM3allMOHHBIX 3a7ad ¢ COOJIoJicHHEeM TpeOOBaHUIA
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHUCHBI, PECypCcOCOCpPEKEHHs, MPABOBBIX W ITHYECKHX HOPM,
HOpM MH(OPMAIIMOHHON 0€30ITaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO CONEPKAHUS B PA3NIMYHBIX (opMaTax C y4ETOM Ha3HAUCHUS
rH(OpMAIUK U IENEBOH ayIUTOPUH, BRIOHPAsi ONTHMAIbHYIO (DOpPMY MPENCTABICHUS U BU3yalTU3aIIH.
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KoMMyHnKkaTHBHBIE YHHBepcaJibHbIe yueOHbIe 1eiicTBHA:

OCYLIECTBIIATH OOILIEHHE HAa YPOKaxX (PU3MKU M BO BHE-YPOUHOH AESTEIbHOCTH;

pacmo3HaBaTh NPEINOCHUIKH KOHQIUKTHBIX CUTYallui U CMSIT4aTh KOH(QIIUKTBL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOIBb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U HCIOIB30BaTh MPEUMYILECTBA KOMaHJHON W MHIMBHYaTbHONW PaOOTHI;

BBIOMpATh TEMAaTHKy M METOIbl COBMECTHBIX JI€HCTBUH ¢ Y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)KJI0T0O 4JIeHa KOJIJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM IEATENBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIECHCTBUSA 110 €€
JOCTHKEHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacHpeneisaTh POAd € Y4ETOM MHEHMM Y4YaCTHUKOB,
00CyXIaTh pe3yabTaThl COBMECTHOH PabOThL;

OlICHMBATh KAaueCTBO CBOEr0 BKJIAJda M KAXKIOIO YYACTHHKA KOMaHJbI B OOIIUH pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpenjaraTb HOBBIE IPOEKTBHI, OLEHUBATH HJAECA C IO3MIUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMUHBIX CHUTYalUsX, IPOSIBISATh
TBOPYECTBO M BOOOpakeHHE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YHHBePcaJIbHbIE YUeOHbIE AeiCTBHS
Camoopranusanus:

CaMOCTOSITEILHO ~ OCYIIECTBIISITH ~ IMO3HABATENBHYIO JIEATENBHOCT, B oOmactu (U3HKH W
ACTPOHOMHUH, BBISBIISITH MTPOOIEMbI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATEIIbHO COCTABJIATHL IIJIaH PCHICHHUA paC‘Ié’THBIX N Ka4YCCTBCHHBIX 3aaad, IIJIaH
BBITIOJTHEHUS TPAKTUYECKOH paboOTHl ¢ YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
MPEANOYTEHUH;

JIABATh OIIEHKY HOBBIM CHTYAaIIHsIM;

pacmMpsTh paMK{ Y4eOHOT0 TTpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHH;

JIeNaTh OCO3HAHHBIN BRIOOp, apTyMEHTHPOBATh €0, OpaTh Ha ce0s OTBETCTBEHHOCTH 33 PENICHHUE;

OIICHUBATH IPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMHPOBAHHUIO M TPOSIBICHUIO JPYIUIIMH B o0jacTh (PU3WKH, MOCTOSHHO
TIOBBIIIATH CBOM 00pa30BaTeIbHBINA M KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOUHOHAIbHBIN HHTEIIEKT:

JaBaTh OLEHKY HOBBIM CHTYalllisIM, BHOCHTh KOPPEKTHUBBI B [EATEIHHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YIIHTATOB IIEJSIM;

BIIAJICTh HABBIKAMH TI03HABATENHFHOW pe(eKCHH KaK OCO3HAHMS COBEpIIaeMbIX IEWCTBUUA U
MBICITUTENTFHBIX TIPOIIECCOB, X PE3yIbTATOB U OCHOBAHWUI;

HCIIONB30BaTh MPUEMBI peIIEKCHH IS OIIEHKH CUTYAIlNH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHWBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PEUICHUS 110 UX CHIKEHHUIO;

MIPUHUMATH MOTUBEI K apTYMEHTHI APYTHX MPH aHAIHU3€E PE3YIIhTATOB NEATENFHOCTH;

MIPUHUMATH Ce0sl, TOHMMAasi CBOM HEOCTATKY M JOCTOWHCTBA;

MIPUHUMATH MOTUBEI K pTYMEHTHI IPYTHX MIPH aHAIIN3€ PE3YNNBTATOB JIESTENFHOCTH;

MIPU3HABaTh CBOE MPABO Y MPABO JIPYTHX Ha OMIMOKH.

B mpormiecce nocTrkeHus THYHOCTHBIX PE3YIbTATOB OCBOCHUS MTPOrPAMMBI 110 (PH3UKE AJIST YPOBHS
cpenHero oOmiero o0pa30BaHHUA Yy OOYYAIOIIUXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIA WHTEIIEKT,
MIpeIoIararInii CQOPMHUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CIIOCOOHOCTh IMMOHMMATh CBOE AMOIIMOHAIILHOE COCTOSIHHE, BHUJIEThH
HaIpaBIlIeHNs Pa3BUTHSI COOCTBEHHOW SMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIIOYAIONIEIO0 CAMOKOHTPOJIb, YMEHHE MpPUHUMATh OTBETCTBEHHOCTH 32
CBOE MMOBE/IEHNE, CIOCOOHOCTh AN TUPOBATHCS K SMOIIMOHAILHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTB,
OBITh OTKPBITBIM HOBOMY;
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BHYTpPEHHEH MOTHBAaIUH, BKIIOYAIOUICH CTpEMJICHHE K JOCTHXKEHHIO LIEIU U YCHeXy, ONTHMH3M,
WHULMATUBHOCTh, YMEHHUE ACHCTBOBATH HCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBEHOE COCTOSHUE IPYTUX, YIUTHIBATH
ero MpH OCYIIECTBICHUH OOIIEHH, CIOCOOHOCTH K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIOYAIOLINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHHUS C APYTHMH JIIOJbMH,
3a00THTHCS, MPOSIBIIATH HHTEPEC U Pa3penaTh KOHMIUKTEHL.

NPEJIMETHBIE PE3YJIbTATHBI

K koniy o0yuenust B 10 kjacce mpeaIMeTHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(hOPMHUPOBAHHOCTh Y O0YJAFOIIUXCS YMCHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPaxX Poiib U MeCTO (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOW HAay4HOM
KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHHMKM M TEXHOJOTHMH, B NPAKTUYECKOH eITEIbHOCTH
JTIOJICH;

YUUTBIBATh TPAHMIIBI TPUMEHCHUs H3YyYCHHBIX (U3UYECKUX MOJIENICH: MarepuajbHas TOdYKa,
HMHEpLMabHas CUCTeMa OTCuéra, abCONIIOTHO TBEPIOE TENO, WJCAIbHBIA Ta3, MOJICIM CTPOSHMsS ra3os,
KHUJIKOCTEH U TBEPJIBIX TEJI, TOUCUHBIN IICKTPUIECKHUH 3apsi1 IPH pelleHu QU3NIecKUX 3a7ay;

pacrio3HaBath (PU3NUYECKUE SBICHUS (MIPOIECCH) M OOBSCHATH MX HA OCHOBE 3aKOHOB MEXAaHHWKU,
MOJIEKYJIIPHO-KHHETHUECKOH TEOPUU CTPOCHHUS BEIIECTBA W JJICKTPOAMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPAMOJMHEHHOE IBM)KEHHE, CBOOOJHOE IMAaJCHHUE TeJ, JBIDKEHHE IO OKPYKHOCTH,
WHepLHYs, B3auMoaehcTeue Tel, nud@dy3us, OpOyHOBCKOE IBUXKCHHUE, CTPOCHHME KMIKOCTEH M TBEPABIX
TeNl, W3MEHeHHe O0bhEMa Teln NpPH HarpeBaHuu (OXJIAXKICHWH), TEIJIOBOC PaBHOBECHE, HCIIApPEHUE,
KOH/ICHCAITUs, TUIaBJIeHNEe, KPUCTAJUIN3aIlns, KATICHNE, BIaKHOCTh BO3/lyXa, MOBBIIIEHNIE NaBJICHUS rasa
IIPH €r0 HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEX[y MapaMeTpaMu COCTOSHHS ra3za B M30IpOIleccax,
JNEKTPHU3AIUS Tel, B3aNMOACHCTBHE 3aPsJIOB;

OIMCHIBATh MEXAHHYECKOE [BMKEHHE, WCIONb3ys (PU3NUYECKHE BEIHMYMHBI: KOOpAWHATA, IyTh,
MepeMenieHrne, CKOpPOCTh, YCKOpPEHHe, Macca Teja, Chjla, WUMIIYJIbC Tela, KHHETHYecKas JHEprHs,
MOTEHIIMAIbHAS JHEPT s, MeXaHu4eckas paboTa, MEXaHHYecKas MOIIHOCTH; TIPU ONHCAHWU MPABHIIBHO
TPaKTOBaTh (M3MYECKUN CMBICT HCIOJNB3YEMbIX BEIWYUH, WX OOO3HAYCHUS W CJUHHUIBI, HAXOIUTh
(hopMyIIBI, CBSA3BIBAIOIINE JAHHYIO (QU3NIECKYIO BEMUINHY C IPYTHMH BETHYNHAMY,

OIMCHIBATh M3YYCHHBIE TEIUIOBHIE CBOMCTBA Tel W TEIJIOBBIE SBJICHWS, UCHONB3YSd (H3NUIECKHE
BEIMYWHBL: JABJICHUE Ta3a, TeMIepaTypa, CpemHsAs KHHETHYecKas JHEPrHsl XaOTHYECKOrO IBMKEHUS
MOJIEKYJI, CPEAHEKBaAPATHIHAS CKOPOCTh MOJIEKYJ, KOIIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, padoTa
rasa, Ko3((OUIMEHT MMOIIe3HOr0 NEHCTBUS TEIJIOBOTO JBHUTATENS; IIPU ONMHMCAHUH IPAaBUIBHO TPAaKTOBAThH
(bM3MUECKHUII CMBICI HCIIONB3YEMBIX BEITUYHMH, WX OOO3HAYEHHWS W EJUHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (U3NYECKYIO BEIMYNHY C IPYTHMH BETHINHAM;

OIMCHIBATh W3YYCHHBIC DIEKTPUYECKHE CBOWCTBA BEIIECTBA U OJJEKTPUYECKHE SBICHUS
(mpomecchl), UCHONB3ys (U3NYECKHE BEIWYWHBI: JJIEKTPUYECKAN 3apsll, DIIEKTPUUECKOE IIOJe,
HanpspKEHHOCTH TIONSI, TOTEHIIWANl, Pa3HOCTh ITOTEHIIMANOB; TPH OIHCAHWH MPABHIIEHO TPaKTOBATh
(bM3MUEeCKUI CMBICT HCIIONB3YEMBIX BEIHYWH, WX OOO3HAYEHUS M €AWHUIBI; YKa3bIBaTh (DOPMYIIBL,
CBSI3BIBAIONINE JAHHYIO GU3NYECKYIO BEIMYMHY C IPYTHMH BETHINHAMHY;

aHAM3UPOBATH (PU3UUECKUE MPOLIECCH U SIBJICHHUSI, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIIHITHI:
3akoH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeioTOHA, 3aK0H cOXpaHeHHs] MEXaHUYECKOH 3HEPTuw,
3aKOH COXpaHEHHUS HMMITYJIbCa, TPUHIIUIT CYIEPIIO3UIINN CHJI, TIPUHIMIT PABHOIPABHS WHEPIHAIBHBIX
CHUCTEM OTCYETa, MOJEKYIIPHO-KHHETUYECKYI0 TEOPHIO CTPOSHHS BEIECTBa, I'a30BBIE 3aKOHBI, CBS3b
CpeIHel KMHETHYECKOW YHEPTHH TEIJIOBOTO JBUKEHUSI MOJIEKYJ C aOCONIOTHOW TEMIIepaTypoH, MepBhId
3aKOH TEPMOIWHAMUKH, 3aKOH COXPaHEHUS IIIEKTPUUYECKOro 3apsa, 3akoH KynoHa, mpu 3TOM pa3innyaTh
CIIOBECHYIO (DOPMYJTUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKEHHE W YCIOBUsS (TPAHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;
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OOBSICHATH OCHOBHBIC TNPUHIUIIBI JISHCTBUS MAIHMH, NPUOOPOB M TEXHUYECKUX YCTPOMWCTB;
pa3nuyaTth yCIOBHA UX 0E30MacHOr0 MCIOIb30BaHUS B IOBCEIHEBHOM KU3HH;

BBITIOJHATh OKCIEPUMEHTHI 110 HCCIICAOBAHUIO (DU3WYCCKUX SBICHWA M  TPOIIECCOB C
WCIONb30BAHMEM TPSMBIX M KOCBCHHBIX H3MEPEHHU, MpU 3TOM (OPMYIHPOBATh NpoOiIeMy/3amaqy u
TUIOTE3y Y4eOHOTrO SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOro 000pyAOBaHUS, TPOBOJUTD
OIBIT U (hOPMYJTHPOBATH BHIBOJIBI,

OCYILECTBIIATh MPSIMbIe M KOCBEHHBIC U3MEPEHUS (DU3UYCCKUX BEIUYHMH, MPH STOM BhIOUPAThH
ONTHUMAJIBHBIA CHOCOO0 W3MEpEeHHs W MCIONb30BaTh M3BECTHBIC METOABI OICHKHM MOrPEITHOCTEH
HU3MEPEHUN;

HCCIIEIOBATh 3aBUCHMOCTH MEXKIY (QHU3UUYECKMMU BETHYWHAMH C HCIONB30BAaHHEM MPSIMBIX
W3MEpEHH, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBAThH PE3YyIbTATHI MOTYYEHHOH 3aBUCHMOCTH
(U3NYECKNX BETMYWH B BUJIE TAOIHII ¥ IparKOB, IeNaTh BEIBOJBI 110 PE3YJIbTATaM UCCIIEJOBAHUS;

coOmoaaTe mpaBuia 0e30macHOro Tpyda TMpW NPOBEISHUW HCCIENOBaHWN B paMKax y4eOHOTo
9KCTIIEPUMEHTa, Y4eOHO-HUCCIIENIOBATENbCKOM W MPOEKTHOW JIEATENbHOCTH C  HUCIOJIb30BaHUEM
W3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYJOBAHUS;

pemarh pacyéTHble 3a/aud C SIBHO 3aJIaHHOM (DU3WYECKOW MOJENbl0, MCIONB3Ys (H3UUECKHE
3aKOHBI W MPHHIUIBI, HA OCHOBE aHajM3a YCJIOBHS 33/1a4M BBHIOMPATH (PHU3MUECKYIO MOJIEIb, BBIICISATH
(u3nyeckre BeIMUMHBI U (HOPMYJIbl, HEOOXOMUMBIE I €€ PEIIeHus, IIPOBOAUTh PAcU€Thl M OIICHUBATH
peaTbHOCTh TIOIYYEHHOT O 3HAYCHUST (PU3MUECKOI BEITHYMHEI;

peliath KayeCTBEHHBbIC 3aJlayd: BBICTpAMBaTh JIOTHUECKH HEMPOTHBOPEUYMBYIO  ILIEIOYKY
paccyKaeHui ¢ oropoit Ha U3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SIBIICHUS;

WCTOJIB30BATh TPU pelIeHUH y4eOHBIX 3aj[ad COBpEMEHHbIE MH(POPMAIOHHBIE TEXHOIOTHH IS
[OMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIMU M MPEACTABJIICHUS Y4YeOHOW W HAyYHO-IOMYJIIPHOU
nH(OpMaIuK, TOIXYYeHHOW M3 Pa3TUYHBIX HCTOYHHMKOB, KPUTHYECKA AaHAIN3WPOBATH IOIYyYaeMYIO
HH(pOPMAITHIO;

MIPUBOIUTH MPHMEPHI BKIIAA POCCHICKUX WU 3apyOSKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYKH,
00BSICHEHH € TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIONB30BaTh TEOPETHYECKHE 3HAHUS 1O (pU3MKe B IOBCETHEBHOW JKM3HM JUISI OOeCIedeHus
Oe30macHOCTH TpH oOpamieHuu ¢ TpubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, HJISl COXPAaHEHHUS
3II0POBBS M COOFOIEHUST HOPM SKOJIOTHYECKOTO TTOBEIEHHUS B OKPYXKAIOIIEeH Cpee;

paboTath B TpyIIe C BBHINOJHEHHEM pa3IUYHBIX CONHMAIBHBIX POJIEH, IUIaHUPOBATh PadOTy
TPYIITBI, PAIlMOHATBHO PACHPEAENATh OOSI3aHHOCTH W IUIAHHPOBATH JIESITEIHHOCTh B HECTAHAAPTHBIX
CUTYyaIUsIX, aJleKBAaTHO OLIEHWBAThH BKIIA]] KQXKIOTO U3 YYACTHUKOB T'PYIIIBI B pElIeHNEe paccMaTprUBaeMoi
IPOOIEMEL.

K xonmy o0yuennst B 11 kiacce mpeaqMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOIDKHBI OTPAXKATh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMepax pPoiib U MecTO (PM3WKH B ()OPMHPOBAHUH COBPEMEHHOW HAayJIHOU
KapTUHBI MHpPa, B Pa3BUTHU COBPEMEHHOW TEXHHKH M TEXHOJOTHH, B TPAKTUYECKOW NEATEIHHOCTH
JIFOJIEH, TIEIIOCTHOCTD U €WHCTBO (PM3MUECKON KapTHHBI MUPA;

YYUATHIBATh TPAHUIIBI IPUMEHEHNUS M3yYSHHBIX (PU3UYECKUX MOENEH: TOYSUHBIH MIEKTPUIECKHM
3apsa, Tyd CBeTa, TOUEYHBIN HCTOYHUK CBETA, SNEepHAs MOJENb aToMa, HyKJIOHHAas MOZEIh aTOMHOI'O
siIpa TPH peleHn: PU3NIeCKUX 3a/1a4;

pacno3HaBath (u3MYecKHe SBIEHHs (IPOIecChl) W OOBACHATh WX HA OCHOBE 3aKOHOB
JNEKTPOJMHAMUKA ¥ KBAaHTOBOW (DH3WKHU: DSIEKTpUYECKas IMPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XMMHYECKOe, MAarHUTHOE JEWCTBUS TOKA, B3aMMOIEHCTBHE MAarHWUTOB, AJIEKTPOMArHWTHAS WHIyKIIHS,
NECTBHE MAarHUTHOTO TIONIi HAa TPOBOJHUK C TOKOM M JBWXKYIIMKCS 3apsil, SJIEKTPOMAarHUTHBIC
KosieOaHUsT W BONHBL, NPSIMOIMHEHHOE pAacIpOCTpaHEHUE CBETa, OTpPaKeHUE, TPEIOMIICHUE,
uHTephepeHus, Audpakius W TOISIpU3allvs CBETa, AWCIEPCUs CBeTa, QoToldnekrpudeckuil dhdext
(porodddexr), cBeroBoe naBieHHWE, BO3HUKHOBEHWE JIMHEHYATOrO0 CIEKTpPa aroMa BOAOPOJA,
€CTECTBEHHAs! M HCKYCCTBEHHAsI PaIMOAKTUBHOCTE;
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ONUCHIBATh HW3y4YCHHBIC CBOMCTBAa BeIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, OINTHYECKHUE,
ANEKTPUUECKYIO TPOBOMMOCTh PAa3IMUHBIX CPEA) M 3JICKTPOMAarHUTHBIC SIBIEHUS (IIPOLIECCHI), HCTIONb3Y S
¢u3nvecKre BEMMUMHBL: SJCKTPUUYECKUN 3apsii, Crila TOKa, JEKTPHUECKOe HANPSIKEHUE, IIEKTPHUECKOe
CONPOTUBJICHUE, PA3HOCTh MMOTEHIIMAJIOB, JEKTPOABMKYIIAs CHJia, padoTa TOKa, MHAYKIUS MarHUTHOTO
noJs, cuiia Ammnepa, cuna JlopeHna, HHIYKTUBHOCTD KaTYIIKH, YHEPTUS IEKTPUIECKOTO U MarHUTHOTO
moJjiel, MepHoA M YacToTa KoiebaHWU B KomebaTenbHOM KOHTYpE, 3apsii M chila TOKa B Ipolecce
TapMOHHYECKHX DJIEKTPOMAarHUTHBIX KoJeOaHul, (POKyCHOE pacCTOSHUE M ONTHYECKAas CHJIa JIMH3BL, IIPH
OlMCaHU MNpaBUJIBHO TPAKTOBATH q)I/ISI/I‘ICCKI/Iﬁ CMBICJT HCIIOJIB3YEMbIX BCIWYWH, HX O603Ha‘-ICHI/ISI u
CIWHUIIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIONIME JAaHHYIO (U3HYECKYI0 BEIMYMHY C JPYTHMHU
BCIIMYMHAMU,;

ONMCBIBATL M3YYCHHBIC KBAHTOBBLIC SABJICHUA W IIPOLCCCHI, MCIIOJIb3Yys (1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI:
CKOPOCTD 3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTa CBETA, DHECPTHUA U UMITYJIBC q]OTOHa, nepuoa
nojrypacmaza, SHEprus CBA3M aTOMHBIX AAC€P, IMPU OIMMCAHUHN NPAaBUJIbHO TPAKTOBAThH (1)1/131/1qu1<1/1171 CMBICJI
HCIIOJIB3YEMbIX BCIWYWH, UX 0003HaYeHusT U CAUHUIIBI, YKa3bIBATh (bOpMYJ]LI, CBA3BIBAIONIUEC JTAHHYIO
(pM3MUECKYIO BEIMUUHY C JAPYTUMH BETUYMHAMH, BBIYUCIISATh 3HAUCHUE (DU3NUCCKON BEITMUNHBI,

AHAJIN3UPOBATH (I)I/ISI/I‘ICCKI/IC IMPOUCCChI U SABJICHUA, UCIIOIb3YA (1)H3quc1<1/1e 3aKOHbI U NPHUHIIUIIBI:
3akoH OMa, 3aKOHBI MOCNIEAOBATEIBHOTO U MapaJIeIbHOTO COSAMHEHHS TPOBOTHIUKOB, 3aKOH JKOyis—
JleHna, 3aKOH 3JIEKTPOMATHUTHOM MHAYKLIHMH, 3aKOH INIPSIMOJIMHEHHOIO pAaCIPOCTPAHEHUS CBETA, 3aKOHBI
OTPaXXEHHUsI CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHHe OWHINTeHHA s (oTtodddekra, 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH COXPAaHEHHS MMITYJIbCa, 3aKOH COXPAHEHHsI JJIEKTPUIECKOTO 3apsja, 3aKOH
COXpaHEHHs] MacCOBOT'O YMCIIA, IMOCTYNaThl bopa, 3aKOH palioaKTHBHOTO pacmlajia, Mpyu 3TOM pa3iHyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BRIPAKEHUE M YCIOBUS (TPaHUIBI, 00JIaCcTH)
MIPUMEHNUMOCTH,

OIIpEeNeNATh HaIpaBI€HHUE BEKTOpPAa WHAYKIMH MAarHUTHOTO TOJI MPOBOAHHUKA C TOKOM, CHUIBI
Awmriepa u cwitel Jlopentia;

CTPOWTH W OIMCHIBATh N300pakeHHEe, CO3/1aBaeMOe TUIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIONHATh JKCIEPHUMEHTHI TI0 HCCIEAOBAaHHI0O (PU3MYECKUX SBICHUH W TPOIECCOB C
WCTIOJIb30BAaHMEM TPSIMBIX U KOCBEHHBIX W3MEPEHHI: MpH 3TOM (GOpMyIHpoBaTh mpobiemy/3anady u
TUNOTE3y Y4eOHOr0 IKCIIEPUMEHTA, COOUPaTh YCTAHOBKY M3 MPEIOKEHHOIO 000y I0BAHMS, IIPOBOANTD
OITBIT U (hOPMYITHPOBATH BHIBOJIBI,

OCYIIECTBIIATH TPSMBbIE M KOCBEHHBIE M3MEpEHUs (M3NYECKUX BEIWYHH, IMPH 3TOM BBIOMpPATh
ONTUMAJBHBIN CIOCOO0 W3MEpPEeHHs] M WCIONb30BaTh WM3BECTHBIE METONBl OIEHKH MOTPENIHOCTeN
HU3MEpEHNI;

HCCIIEZIOBATh 3aBUCHMOCTH (PH3MUYECKUX BEIMYWH C HCIIONB30BAaHWEM MPAMBIX HW3MEpPEHUH: MpH
9TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yJAbTATHl MONYYEHHOW 3aBHUCHMOCTH (PH3HMUECKHX
BEJIMYWH B BUIE TaOIHIl ¥ TpaUKOB, ENaTh BBIBOAKI 110 PE3YIIbTaTaM HCCIIECJOBAHMS,

coONroIaTh mpaBmiia 0e30MacHOr0 TpyJa MPU MPOBEACHWH HCCIEIOBAHHHA B paMKax y4eOHOrO
JKCIIEpUMEHTa, YUeOHO-HCCIENOBaTeIbCKOM W  TPOEKTHOM JEATENbHOCTH C  HCIOJIB30BaHUEM
M3MEPHUTEIHHBIX YCTPOUCTB U TA00OPATOPHOTO 000PYAOBAHNUS;

pemate pacu€THbIe 3aJadil C SIBHO 3aJaHHON (PU3NYECKON MOAENbhI0, MCHONB3yd (u3mdeckue
3aKOHBI W TIPUHIMITEI, HA OCHOBE aHAllM3a YCJIOBUS 3aa4ll BHIOMPATh (PH3UUIECKYIO MOJENb, BBIIEIATH
(m3uueckre BeHUUHBI U (OPMYJIIbl, HEOOXOMUMBIE ISl €€ pelIeHHs, TPOBOIUTh PACYETHI U OLICHUBATH
pPeaTbHOCTh TIOTYYEHHOT O 3HAYEeHUs (PU3NUECKON BETNIMHBL;

pemaTth KadecTBEHHBIE 3aJlayd: BBICTpAaWBATh JIOTHYECKH HEMPOTHBOPEUYHBYIO  IEMOYKY
paccyXIIeHHui C Omopoil Ha N3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hN3NYECKHE SIBICHHUS,

WCIIONB30BaTh MPH PelIeHnH y4eOHBIX 3a7ad COBpEMEHHbIe HH(OPMAIMOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMU W TMPEJICTABICHUS Y4YeOHOW W HAyYHO-TIOMYIISIPHON
WH(POPMAIIUK, TOJYYEHHOHM W3 pa3IWYHbIX HCTOYHHKOB, KPUTHYECKH AHAJIM3UPOBATH MOIY4aeMYIO
HuH(pOpMAaIHIO;
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OOBSICHATh TPHUHIMIIBI JEUCTBUS MAIllMH, NPHOOPOB M TEXHHYECKHX YCTPOMCTB, pa3iHyaTh
YCJIOBHS MX O€30IaCHOr0 UCIIOIb30BAHMUS B TOBCEHEBHOM KH3HU;

MPUBOJUTH MPUMEpPHI BKJIaa POCCHICKUX M 3apyOSKHBIX YUEHBIX-(H3UKOB B PAa3BUTHEC HAYKH, B
OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUUECKHE 3HAHMS 1O (PU3MKE B TOBCEAHCBHOW KM3HU UL O0CCIICUCHHS
0€30MacHOCTH TMpH OOpalleHHMH C NpUOOpaMM M TEXHUYCCKHMMH YCTPOWMCTBAMH, U COXPaHEHHS
37I0POBBSL ¥ COOMIOACHUST HOPM SKOJIOTHYECKOro TIOBEACHHUS B OKpYKarowieil cpere;

paboraTh B TpyNNE C BBHIIOJIHEHHEM pa3IUYHBIX COLUANBHBIX POJEH, MIIAaHUPOBaTh paboTy
Tpynnbl, paliMOHAJIBHO pPACIpPEACIIATH O6H3aHHOCTI/I U IUIAHUPOBATL JACATCIBHOCTH B HECTAHAAPTHBLIX
CUTyalusiX, aI€CKBATHO OLICHUBATH BKJIA[ KaXXI0I'0 M3 YUaCTHUKOB I'PYIIIBI B PCIICHUC paCCManHBaCMOﬁ
MPOOITIEMBI.
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TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHMe pa3nesioB U TeM B KonTposbHbIe IpakTHyeckue (undposrbie)
IporpaMmal cero padoTHhI padoThI o0pa3oBaTeJIbHbIE
pecypchbl
Pazaen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubaunoreka [IOK
1.1 o 2 0 0
H3HKA | METOIBI HAYHHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bub6mmoreka IJOK
2.1 K 5 0 0
HHEMaTHRa https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
22 Auramica ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKoHBI COXpaHe CXaHHKE 6 1 1 bubamorexa LIOK
' KOHB! COXPAHCHI B MEXAHIK https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/INHAMHUKA
31 OCHOBBI MOJIEKYIAPHO-KHHETHIECKOI 9 0 1 bubmmoreka LIOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bbubnuoreka IJOK
3.2 O 10 1 0
CHOBRL TepMOTMHaMUIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 0 0 bubmmoreka [JOK
' da30BbIe MEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24

Paznen 4

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

bubmnoreka LIOK

41 EKTpOCTATIRA 10 https://m.eds00.ru/7f41bf72
4.2 ITocTosiHHBIN 3nekTpruecKuid TOK. Toku B 12 Bbubmmoreka LJOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 68
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11 KUIACC

KoanuecTBO 4acos DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM
Ne n/m Kontpoabubie | Ilpaktuueckue | (uupposbie)
MPOrpaMMel Bcero
padoThbI padoThbI o0pa3oBaTejibHbIE
pecypcsbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MaruauTtHoe noje. DIeKTpOMarHuTHas 11 1 3 bubmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHU4eCKHE U 2JIEKTPOMAarHUTHBIE 9 0 1 bu6mmorexa LIOK
' KoJeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHU4eCKHE U 2JIEKTPOMAarHUTHBIE 5 1 0 bu6mmoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
23 Onrriica 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pasneny 24
Pazznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
31 OCHOBBI CIIEITHAITEHON TEOPHH 4 1 0 bubmmoreka [IOK
' OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. Bbubnuoreka IJOK
4.1 DneMeHTHI KBAHTOBOW ONTHKH 6 0 0 https://m.edsoo.ru/7f41ca7c
bubmmoreka [IOK
4.2 4 0 0
Crpoetiite atoma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE A1IpO 5 0 0 Bbubnuoreka LJOK
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

Hroro no pasgeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®U3UKH

5.1 DJeMeHTBI ACTPOHOMHUH M aCTPOPUIUKU 7 bubamorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Pazaen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Ob6o0matorniee MOBTOpEHUE 4 ﬁ;g;;ﬁé;dzi(_)rﬁﬂ £2197¢
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 10 ITPOTPAMME 68
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MNOYPOUYHOE INVTAHUPOBAHMUE
10 KUIACC

Ne

Tema ypoka

KoaunuecTBo yacoB

KonTtpoabh

DJIeKTPOHHBbIe UG POBBIE

n/n Beero ple paGoThbI Tpakrusiccicn o0pa3oBaTeJibHbIE pecypchbl
e padoThbI
1 ®uznka — Hayka o npupone. HayuHbie MeTOABI TO3HAHUS 1 bubmoreka [JOK
OKPY’KaoIero Mupa https://m.edsoo.ru/ff0c32e2
Pons u mecTo ¢pu3nku B HGOpMUPOBAHUN COBPEMEHHOU
2 Hay4HOH KapTg)HLI MHpa (1)13 Epafmqecxoﬁ I[eIzITeJII)HOCTI/I 1 bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0c33e6
JOEeH
3 MexaHnnueckoe apuxkeHne. OTHOCHTEIIBHOCTh MEXaHUYECKOT0 1 bu6mmoreka IJOK
npkeHus. [lepemerieHne, CKOpocTb, YCKOpEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPSIMOIIMHEWHOE ABUKEHHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJTMHEHHOE IBIKCHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c372e
bu6mmoreka IJOK
6 CroOomHOE majeHre. Y CKOpeHHe CBOOOTHOTO M CHUS 1 https://m.edsoo.ru/ff0c39ce
7 Kpuponuneitnoe apuxxenue. [[BrkeHre MaTepuaibHOW TOYKU 1 bubmoreka [IOK
10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 ITpunmun orHocutenbHocTH ['anunes. MHepuuanbHbie 1 bubmmoreka [IOK
cucteMbl oTcuera. [lepBbiit 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipunuun cyneprno3uuuu cuil. Bropou’ 1 bubmmoreka [JOK
3akoH HbIOTOHA /ISl MATEpUATIBHOW TOUKH https://m.edsoo.ru/ff0c3be8
10 Tperun 3akoH HploTOHA I MaTepHATBHBIX TOYEK 1 bubanoreia LIOK
https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TsaroreHus. Cuia TspkecTd. [lepBas bubmmorexa LJOK
11 1
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubmmorexa LJOK
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c3el8

Cuna tpenust. Koagdurment tperust. Cuiia COPOTUBICHUS

bubaunoreka LIOK

13 MpH ABMIKEHUH TENIa B )KUAKOCTH HITH ra3e https://m.edsoo.ru/ff0c3f76
ITocTymatenpHOE U BpalaTeIbHOE ABM)KEHHIE a0COIIOTHO
14 TBépI[yOFO Tena. MOMepHT cuibl. [1nedo cunbl. YceinoBusa bubmorexa HOK
. https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOrO Tea
HNmmnynbsc MaTepruaabHOM TOUYKH, CHCTEMBI MAaTEPHUATbHBIX
15 TO‘ICI}:. I/IMHyJ'II)I::) CHJTBI. 3aKOH c;xpaHeHI/m I/IMHI;/JII)CZL bubamorexa LIOK
https://m.edsoo.ru/ff0c43d6
PeakTnBHOE IBMKEHHE
Pabota 1 MonHOCTS CHIIBl. KMHETHYECKast SHEPTUs
16 MaTepI/Iam)HcI)HI‘/'I‘ touku. Teopema 00 H3MeHeHHMpKHHemquK017I“ Bubmiorexa LIOK
—— https://m.edsoo.ru/ff0c4502
ITorenmuanpHas >Heprud. IloTeHIIManbLHAS SHEPTHS 0
17 ae@opMHpOBaHHOI/frr[)pymnHm. HOTGHHI/IaHBHaf aHepyrHH[:[y;ena bubamoreia LIOK
https://m.edsoo.ru/ff0c461a
BOJIM3H MTOBEPXHOCTH 3EMITH
IToTeHumanbHbIC B HEMOTEHITHATILHBIE CHUIIbL. CBS3b paObOThI
18 HEIOTEHIMAILHBIX CHII C H3MEHEHHUEM MexaHquCKOII)vf SHEPTUH brbmmorexa LIOK
_ https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeNI. 3aKOH COXPAHEHHS MEXaHWUUCCKON YHEPTUH
JlaGopatopHas padora «VccinenoBanue CBsI3u pabOTHI CHITBI C
19 M3MEHEHHEM MEXaHHIECKOW SHEPTHH Tejla Ha TIpuMepe
pacTsDKEHUST PE3UHOBOTO XKTYTa»
20 KonTtponsHas pabota o teme «Kunematuka. Jlnnamuka. bubmmoreka [IOK
3aKOHBI COXPAHCHHUS B MEXaHUKE https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MTOJIOKEHUST MOJIEKYJISIPHO-KMHETUY ECKOM TEOPUH. bubmmoreka [JOK
Bpoynosckoe nmwkenue. Juddysus https://m.edsoo.ru/ffOc4dc2
29 XapaxTep JABWKEHHS W B3aMMOJICHCTBHS YaCTHII BEIIECTBA.
Mogenu cTpoeHHUs Ta30B, KUAKOCTEH U TBEPIBIX TEIl
23 Macca monekyn. Konnuecto BemectBa. [loctosHHas
ABoraapo
24 TemmoBoe paBHOBecue. Temrieparypa u e€ nsmepenue. lllkana

27
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temrepatyp Llenbcust

25 Wneanpnsiii raz B MKT. OcaoBHoe ypaBHenne MKT ﬁgg;;ﬁ%;i?oﬁﬁlﬁm Afde

| T e e
Knaneiipona https://m.edsoo.ru/ff0c511e

27 3akoH JlanbeToHa. ["a30BBIe 3aKOHBI

08 JlabopaTtopHas pabota «lcciaenoBanue 3aBUCIMOCTH MEXTY
napaMeTpaMy COCTOSIHUSI Pa3peKEHHOTO Ta3ay

29 U3omporiecchl B naeanbHOM Ta3e U UX rpaduueckoe bubmoreka [JOK
MpeCTaBICHHE https://m.edsoo.ru/ff0c570e

30| cnocos ot noenenn, Komiacersa remnom  paira biGiorera L1OK
BHyTpeHHss SHEPTHs OJHOATOMHOIO HI€AIBHOrO ra3a hittps://m.edse0./THIC5952

31 Busl Tertonepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0c5¢c36

32 Y nenpHas TEIOEMKOCTh BelllecTBa. KomnuecTBO TEMIOTH IPU bubmoreka [IOK
Terionepenavye. AqnabaTHEIN IpoLece https://m.edsoo.ru/ff0c5¢c36

33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0 PUMEHEHHE K bubmmoreka [IOK
H30IIPOIECCaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTs mporieccoB B mpupoe. Bropoit 3akoH bubmmoreka [IOK
TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6230

35 [puammn geficteus u KI1J TermmoBoit MammHb Egggjﬁ;%;asiﬂﬁl 10600

36 Hukn Kapao u ero KIT/I

37 Okonoruyeckue npoOiIeMbl TEIIIOIHEPTEeTUKN

38 O6o0matommit ypok «MonekynsapHas puzuka. OCHOBBI bubmmorexa LJOK
TEPMOTUHAMHKID) https://m.edsoo.ru/ff0c6938

39 Kontponbhas pabora o Teme «MonekyisipHas Gpusuka. bubmmorexa LJOK

28
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OCHOBEI TCPMOJUHAMUKU»

https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3oBanue U KOHACH CAIUs. VcapeHre v KUIIeHe bubmmorexa LIOK
https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS U OTHOCHUTENbHAS BIQXKHOCTH BO3AyXa. bubmoreka LJOK
Hacebiiennsiii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnuueckue nu amopgHbIe Tena.
42 AHI/f;I(l)TPOHI/ISI CBI())I/IVCTB KpPHUCTaJUIOB. )KI/II))Z[(II()I/IG KpHUCTaJUIBI. bubamorexa LIOK
https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTepHAaIIbI
43 IInaBneHue u kpuctam3anus. Y AejabHas TEIUIOTA [IABJICHUS. bubmoreka [JOK
Cy6numarvst https://m.edsoo.ru/ff0c6708
bub6mmoreka IJOK
44 YpaBHeHHE TerI0BOro OajaHca https://m. edsoo.ru/ff0c6820
45 DneKTpu3amnus Tel. JNeKTpuIecKur 3apsia. [[Ba Buma bubmoreka [IOK
SIIEKTPUIECKUX 3aPSIOB https://m.edsoo.ru/ffOcébcc
46 [IpoBOMHWKHY, TUAIEKTPUKH U ITOTYIIPOBOIHUKA. 3aKOH bubmoreka [IOK
COXpaHEHHS DIEKTPUIECKOTO 3apsia https://m.edsoo.ru/ffOcébcc
47 B3anmonerictue 3apsinoB. 3akon Kymona. Todeanbn bubmoreka [IOK
DIIEKTPUIECKUN 3apPs https://m.edsoo.ru/ffOc6ced
48 HamnpspkéanocTs mekTprdeckoro mois. [IpuHiymn bubmmoreka [IOK
CYTIEPITO3UITUH DIICKTPUIECKHX MMOJeH. JIMHUHM HAPSHKEHHOCTH https://m.edsoo.ru/ffOc6df2
Pa6ota cu sanekrpocrarndeckoro mois. [lorermuan. PazHocts bubmmoreka [IOK
49
MOTEHIIAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKY U TUANEKTPUKH B AIIEKTPOCTATUYECKOM IOJIE. bubmmoreka [JOK
JInaeKTpruvecKast pOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnexrpoemrocTs. KoHnercarop bubanoreia LIOK
https://m.edsoo.ru/ff0c7126
59 ONEKTPOEMKOCTD TUNIOCKOI0 KOHAEHCATOpa. DHEPTus bubmmorexa LJOK
3apsHKEHHOr0 KOHIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopnas pabota "M3mepeHue 31eKTPOEMKOCTH

KOoHJeHcaTopa"
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HpI/IHLII/IH JIEUCTBHS U MPUMCHCHHUEC KOHACHCATOPOB,

54 KOMHUPOBAIBHOTO anapara, CTpyHHOro IPUHTEPA.
DnekTpocTaTHUecKas 3amuTa. 3a3eMIIeHHe 3JIEKTPOIprUOOpOB
DneKkTpuYecKuil TOK, YCIIOBHS €ro CYIIeCTBOBAHUSI.
55 [Tocrostublit TOK. Cuna Toka. Hanpsbxkenue. ConpoTHBIIEHHE.
3axon Oma Ju1st ydacTKa Ienu
[NocnenoBatenbHOE, MapaieIbHOE, CMEINIAHHOE COSTUHEHNE BuGmiorexa LIOK
56 npoBoaHUKOB. JlaboparopHas pabora «/3yueHrne cCMemaHHOTO https://m. edsoo.ru/fOCT 450
COE/IMHEHHUST PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB AyeKTpUUecKoro Toka. 3akoH Jxoys- bubmoreka [JOK
Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa AJis TTOJTHOH (3aMKHYTOM ) DJICKTPUYECKOH TICTIH. Butmorexa LOK
58 Kopotkoe 3ambikanue. JlaboparopHas padora «3mepenue
https://m.edsoo.ru/ff0c7ae0
O/1C ucTOYHMKA TOKA U €r0 BHYTPEHHETO COMPOTHBICHUS
DNEeKTPOHHAS TIPOBOIUMOCTH TBEPIBIX METAJLIOB.
59 3aBUCUMOCTb COIIPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.
CBepxXIpoBOANMOCTh
60 Onekrpuyeckun TOK B BakyyMme. CBOHWCTBA 3JIEKTPOHHBIX
ITy4KOB
IonynpoBoaHukwy, I/IXV COOCTBEHHAsI ¥ IPUMECHAs Butmorexa LOK
61 mpoBoauMOCTh. CBOMCTBA P—N-Tiepexoa. https://m.edsoo.ru/ff0c84ae
[onynpoBoaHnKoBBIE TPHOOPHI
62 DNEeKTPUUYECKUU TOK B PACTBOPAX U PACILIABAX AIIEKTPOJIUTOB. bubmmoreka [JOK
DJIEKTPOITUTHYECKAS TUCCOIIHAITHSL. DICKTPOIU3 https://m.edsoo.ru/ff0c82ba
63 ONEeKTpUUYECKUHU TOK B razax. CaMOoCTOSITENIbHBIN U bubmmoreka [JOK
HECAaMOCTOSTEbHBIA pa3psia. Momuus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 Onekrpuyeckre NpUOOPHI U YCTPOICTBA U UX IIPAKTUIECKOE bubmmorexa LJOK
npumeHenue. [IpaBuia TEXHUKH O€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
65 O06o00marommuii ypok «JIeKTPOAMHAMUKA bubmmorera [IOK

https://m.edsoo.ru/ff0c88be
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66 Kontponbhas pabora no Teme «Anektpocratuka. [locTossHHBIH 1 Bbubmmoreka LJOK
ANIEKTPUYECKUI TOK. TOKM B Pa3IMYHBIX Cperaxy https://m.edsoo.ru/ff0c8a8a
67 PesepBHbiii ypok. KonTponbHast paboTa 1mo teme 1 Bbubmmoreka LJOK
"DnekTpoguHaMHKa" https://m.edsoo.ru/ff0c8c56
68 Pe3eprHbIii ypok. O6o0maronuii ypok mo tTemam 10 kiacca 1 ﬁ;g;l;llcr)‘zfdzfoc.)rﬁ/ffow f6c
OBHIEE KOJIMYECTBO YACOB 10 I[TPOTPAMME 68

31



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KoanuecTBo 4acoB

Ne Tena DJIeKTPOHHBbIe UG POBBIE
n/n ypora Bcero Konrporbitbt Hpaxrise o0pa3oBaTejibHbIEe pecypchl
e padoThbI cKue
padoThI
1 ITocTosiHHBIE MAarHUTHI U UX B3auMojelcTBre. MarautHoe nosie. Bekrop 1 Bubmoreka LJOK
MAarHUTHOM WHAYKIHMH. JIMHUY MarHUTHON MHIYKIHH https://m.edsoo.ru/ff0c9778
5 MaruauTtHoe 1oj1e MPOBOAHUKA ¢ TOKOM. OmBIT DpcTena. 1 Bubmoreka LJOK
B3anMoielicTBHE IPOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlaboparopnast pabota «/3yueHrue MarHUTHOTO TIOJISE KATYIIKH C TOKOM) 1 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
eliCTBME MarHUTHOTO IIOJIST Ha IIPOBOAHUK ¢ TOKOM. Crita Amiiepa.
4 §a6opaTopHas[ pabora «HCCHC}IO]E)aHI/Ie JIEACTBUS TTOCTOSTHHOTO MIZII‘HI/ITa 1 1 bubmmorexa IOK
https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOMY
5 JelicTBue MarHUTHOTIO TOJIS Ha JBKYIILYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubmmoreka [IOK
Cuita Jlopenna. Pa6ora cunbl JIopenia https://m.edsoo.ru/ff0c9df4
6 OnexTpomMarHuTHas HHAYKIKA. [I0oTOK BeKTOpa MarHUTHOM MHIYKIIWH. 1
OJC waayKInA. 3aK0H dJIEKTpOMarHuTHOW nHIyKIuu dapasnes
7 JlaGopaTopHas pabora «lccinenoBaHue SBICHUS dICKTPOMarHUTHOM 1 1 bubmmoreka [IOK
WHTYKITHID https://m.edsoo.ru/ff0cal50
3 WnnykruBHOCTD. SIBNenne camonHAyKinu. 3{C caMOMHTyKIIHH. 1 bu6mmoreka IJOK
DHeprusi MarHUTHOTO TIOJISt KATYIIKKA C TOKOM. DIIEKTPOMArHUTHOE TT0JIe https://m.edsoo.ru/ff0ca600
TexHu4eckrne ycTpoiCTBa M UX IPUMEHEHHE: IOCTOSHHBIE MaTrHUTHI,
9 AJIEKTPOMATrHUTHI, SJIEKTPOJBUTATENb, YCKOPUTEH dJIEMEHTAPHBIX 1
YaCTHII, MTHAYKIINOHHAS TIeYhb
10 O6o06marommii ypok «MarautHoe mose. DJIeKTPOMarHuTHAs HHIYKITHSDY 1 bubanorexa LIOK
https://m.edsoo.ru/ff0cab82
11 Kontponbhas pabora no Teme « MarautHoe 1ose. DIeKTpOMarHuTHasI 1 1 bubnmorexa LJOK
WHTYKITASD https://m.edsoo.ru/ff0cad58
12 CBo0OoHBIE MEXaHIYECKHE KonebaHus. | 'apMoHndeckne KonebaHusl. 1 Bubnuoreka IJOK

32



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

YpaBHeHHe rapMOHHNYCCKUX KOJI€OaHMiA. HpeBpameHI/Ie OHEpPruu

https://m.edsoo.ru/ffOcaf06

Jlaboparopnast pabota «VccneqoBanue 3aBUCMMOCTH TIEPHOIA MaTBIX

13 KOJIC63HHI71 rpy3a Ha HUTH OT JJIMHBI HUTHU U MAaCChbI I'py3a»
Konebarenbupid KOHTYP. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KOJIEOaHUs B

14 UaeaJbHOM KOHe6aTeﬂ}II)IiIOM KOHTYDE. AHaJI(I:FI/ISI MEXTY bubmorexa HOK

https://m.edsoo.ru/ff0cb820

MCXaHUYCCKHMMU U 3JICKTPOMAarHUTHBIMU KOJIC63HI/ISIMI/I

15 ®opmyna Tomcona. 3aKOH COXpaHEHHS 3HEPTHH B UCATIbHOM Bubmoreka LJOK
KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
IIpencraBieHne o 3aTyXarOMUX KoJieOaHUIX. BeIHYKIEHHbBIE

16 ngaHI/I‘IeCKI/Ie Kone6e}1’:1/151. Pe3onanc. BI)IHy)KI[eH}il:e bubamorexa LIOK
DIIEKTPOMArHUTHBIE KOJIEOAHMSI https://m.edsoo.ru/ffOcbb86
ITepemennst Tok. CHHYCOMTAIBHBIN IIEPEMEHHBIN TOK. MOIITHOCTH

17 He;)eMeHnoro TOKA. AMiJmTy;lHoe u JleHI“)CTBywmee 3HAYEHUE CUJIbI TOKA Bubmiorexa LIOK

https://m.edsoo.ru/ffOcbd34

W HaAIIPsOKCHUSA

18 TpaHC(I)OpMaT(jp. [IpousBoncTBO, Iepeaayda u MoTpedIIeHNE
JIEKTPUYECKOI SHEPTUU

19 Y CTpoiicTBO M MPAKTUYECKOE TPUMEHEHUE AIIEKTPUUECKOT0 3BOHKA, bubmoreka [IOK
reHepaTopa MepeMEHHOr0 TOKa, IMHUHI 2JIEKTpoIepeaay https://m.edsoo.ru/ff0cc324

20 DKoIOrHYecKue PUCKU TPH IPOU3BOICTBE IEKTpodHeprun. KyapTypa
HCIIONB30BaHUS 3JIEKTPOSHEPTHH B IIOBCETHEBHOW JKU3HH

21 MexaHnndeckre BOIHBI, ycloBus pacnpoctpanenus. [lepuon. Ckopocts bubmmoreka [IOK
pacmpocTpaHeHus U IJIHHA BOIHEL Ilomepednsie ¥ MPOAOIbHEIE BOIHEL https://m.edsoo.ru/ffOccab4

99 5 Bbubnuoreka IJOK
3Byk. CkopocTb 3ByKa. ' poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa https://m. edsoo.ru/ffocccOc

23 ONEeKTPOMArHUTHBIE BOJIHBL, UX CBOUCTBA U CKOpocTh. Illkana bubmmoreka I[JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [IpuHIMIIEI paroCBs3U U TeNeBUIeHHs. Pa3BUTHE CPEACTB CBS3H.
Panuonokanus

25 KonTponsnas padora «Konebanus u BOIHBD bubmmorexa LIOK

https://m.edsoo.ru/ffOcc6f8
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[TpsimonuHeitHOE pacpoCTpaHEHHE CBETa B OJHOPOIHON Cpejie.

bubmuoreka LIOK

26 Toueunslii ucrounuk cera. Jyu cBera https://m.edsoo.ru/ff0cd350
97 OtpakeHue cBera. 3aKOHBI OTpaxeHus csera. [loctpoenue bubmuoreka IJOK
N300paKeHUH B TUIOCKOM 3epKaiie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue ceera. [lonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHbin Bubmoreka LJOK
Yr'OJI TIOJIHOTO BHYTPEHHET0 OTPaKECHHS https://m.edsoo.ru/ff0cd76
29 JlabopaTtopHas paboTa «/3mepeHue nmokaszares NpesIoMIICHHUS CTEKIIa bubmmorexa LIOK
https://m.edsoo.ru/ff0cd67a
30 Jlunssel [Noctpoenue nzodpaxenuit B tnH3e. opMysia TOHKOM JIMH3BIL. bubnuoreka IJOK
VBenuueHHE JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «lcciaenoBannue CBONCTB H300paXKeHHI B
JIUH3AX)»
32 Hucnepcus cBera. CiioxxubIi coctaB 6emoro ceera. L[Ber. Jlabopatopras
pabora «Habnro/ieHre TucIiepcu CBeTa
33 Wnurtepdepennus ceera. Judpakuus ceera. AudpakinonHas perérka E;S:I;;;:e; daS(I)_})?’ILf/fwa 422
34 ITonepeunocTs cBeTOBBIX BOJH. [lonsipu3zaius cBera bubmorexa IOK
https://m.edsoo.ru/ffOcf02e
35 OnTrdaeckre mpudOphl B YCTPOHCTBA U YCIIOBHS KX O€30MaCHOTO
MIPUMEHEHUS
36 I'paHuLIBI TPUMEHUMOCTH KJIACCUUECKOW MexaHUKH. [locTynarsl bubmmoreka [IOK
CIIEIHATEHON TEOPHH OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHU U bubmmorexa I[JOK
COKpAIIICHUE [UTHHBI https://m.edsoo.ru/ff0cfad2
38 DHeprus ¥ UMITYJIbC PEIATUBUCTCKOHW JacTHIIBI. CBSI3b MacCHI C bubmmoreka I[JOK
SHEPIHEH U UMITYJIbCOM. DHEPIHsl TOKOS https://m.edsoo.ru/ffOcfc68
39 Kontponbhas pabora «Ontruka. OCHOBBI CIIEHATBHON TEOPHH bubnmorexa LJOK
OTHOCUTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyrna [Inanka. DHeprus u UMITYIbC (HOTOHA bubmorexa LIOK

https://m.edsoo.ru/ffOcfel6
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bubmuoreka LIOK

41 OtkpeiTue u uccienoBanue poroddpdexra. OnbiTel A. I'. Cronerosa https://m.edsoo.ru/ffocffod
42 3akonbl pororddekra. YpaBHeHue JuHImTenHa 1715 poToddhdekra. bubmuoreka IJOK
«KpacHas rpanuna» Gporoddpdexra https://m.edsoo.ru/ff0d015e
43 Hasnenne ceera. Oneitel [1. H. JlebeneBa. Xumuueckoe ACHCTBHE CBETA Eggg;ﬁé;i?oﬁﬁlﬁo 40446
44 Texuuueckne yCTpolCTBa M IPaKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
¢doronatumk, comHeyHas Oarapesi, CBETOANON
45 Pemrenue 3aga4 mo teme «DJIEMEHTEI KBAHTOBOM OITHKI)) bubmorexa IOK
https://m.edsoo.ru/ff0d0302
46 Mogenb atroma Tomcona. OnbiTel Pezepdopna 1o paccesHUIo o-4acTHII. bubmmoreka LIOK
[TnaHerapHas MOJIEIb aTOMA https://m.edsoo.ru/ff0d091a
bubmmorexa LIOK
47 Hoctynatsi bopa https:// m.edscl)lo.ru/fdeOafa
48 Wznyyenue u noroieHue GOTOHOB MpHU IEpexo/ie aTOMa ¢ OJHOI0 bubmmoreka [IOK
YPOBHSI SHEPTHH HA APYToi. Bupl crieKTpoB https://m.edsoo.ru/ff0dOafa
49 Bonnosbie cBoricTBa yactuil. Bonubl e bpouiis. Kopnyckynsipao- bubmmoreka [IOK
BOIHOBOW Ayanu3M. CIIOHTaHHOE W BBIHY)KIEHHOE U3IyIeHUE https://m.edsoo.ru/ff0d0ca8
50 OTkpeITHE paguoakTHBHOCTH. OMBITE Pe3epdop/ia 1mo onpenencHuio bubmmoreka [IOK
cocTaBa paOaKTHBHOTO H3ITyICHHsI https://m.edsoo.ru/ff0d0fd2
51 CaoricTBa anbda-, Oera-, raMMa-n3ydeHns. BiusHue paanoakTHBHOCTH
HA JKUBBIC OPTaHU3MBbI
59 OTkpeITHE Hp(jTOHa " HeI/prOHfL Wzotonsl. Anbdha-pacman. bubmmorexa I[JOK
DJIeKTPOHHBIK U MO3UTPOHHBIK OeTa-pacmaj. [ aMMa-u3nydeHue https://m.edsoo.ru/ff0d1162
53| pemerop. TpoGncuas, teponaetasts eommIacoRHE Aconrt AREpHOH buGmiorera LOK
https://m.edsoo.ru/ff0d1356
SHEPreTHKH
NieMeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA. MeTo bl HAOIOIeHU S
54 i peFI/ICTpEI_II/II/I 3neMe1111Tap(Iimquacmu. Kp}ll)rnmﬁ CTOMN ’ ’ BuGmorexa LIOK

(((DYHILaMeHTaJ'ILHLIG B3aI/IMO,Z[61/IVCTBI/I$I. E,Z[I/IHCTBO (1)I/I'3.I/I‘l€501(OI/Iv KapTHUHBIL

https://m.edsoo.ru/ff0d0e38
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MUDPa»

Bun 38é31H0r0 HeOa. Co3Be3us, SIpKUE 3BE3IbI, INIAHETHI, UX BHIUMOC

55 1
nBrkenne. ConHedHas cucreMa

56 Connne. ConHeuHast akTHBHOCTh. Mcrounuk sneprun CosHIa v 3BE3]] 1
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTIaBHOU

57 mocJenoBaTeNibHOCTH. BHYTpeHHee cTpoenue 38¢31. CoBpeMeHHbIE 1
MIPEJCTABIIEHUS O MIPOUCXOXKIEHUN U 3BOIIONNH CONHIIA U 3BE3]T

58 Muneunsii [lyte — Hama ['anaktuxka. [lonoxxenne u nemwxenne ConHila 1
B ['anakrtuke. ['amaktuku. UepHbIE IBIPHI B SApax rajlakKTUK

59 Bcenennas. Pas0oeranue ranaktuk. Teopust bonbiioro B3pbiBa. 1
PenukroBoe uznyyenue. MeraragakTuka

60 Hepemennbie mpo0ieMbl aCTPOHOMHUH 1

61 KontponbHas pabora «31eMEHThI aCTPOHOMHUU M aCTPODUUKIY 1
O06o06maromnuii ypok. Ponb Gpu3uKy 1 aCTPOHOMHH B SKOHOMUYECKOM,

62 TEXHOJIOTUIECKOM, COITHATBLHON U dTHIECKOH cdhepax NesTeTbHOCTH 1
YeoBeKa

63 Oo6o06maromnuii ypok. Poib 1 MecTo pU3UKH U aCTPOHOMHH B 1
COBpPEMEHHON HAYyYHON KapTHHE MUpPa

64 O6o06marommii ypok. Ponb usudeckoit Teopuu B pOpMHPOBAHUH 1
TIPENCTaBICHUH 0 GU3NIECKON KapTHHE MHUPa

65 O6o06marommii ypok. MecTo ¢pm3ndeckoil KapTHHBI MAPa B 00IIEM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O TIPHPOJIS

66 PesepBHBIN ypok. MarHUTHOE TI0JI€. DIEKTPOMATHUTHAS HHYKIIHAS 1

67 PesepBubiii ypok. Ontuka. OCHOBBI ClIEHUAIBHOW TEOpUU 1
OTHOCHTEITHHOCTH

68 Pesepurriii ypok. KBantoBast puznka. DneMeHTbl aCTPOHOMHH H 1 bubnmorexa LJOK
acTpou3ukn https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®uswmka, 10 xrace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. mox penakuueii [lapdhenTheBoit
H.A., Axuuoneproe o6riectso «M3narensctBo «IIpocBerieHue»
» ®uswka, 11 kmace/ Msxkumes I'.J1., bByxosues b.B., Yapyrun B.M. nox penakiueii [TapdenrbeBoit

H.A., Axunoneproe o6iectBo «M3aarensctBo «IIpocBerieHne

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

Bubmuoreka ITOK https://m.edsoo.ru/7f41c97c
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