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MHNOACHUTEJIBHAA 3ATIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHsI Ha YpOBHE CpeHEro oliiero oopasoBaHus pazpaboTaHna
Ha OCHOBE MOJIOKEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBlL,
npeacraBieHHbXx B PI'OC COO, a Taxxke ¢ yuérom ¢enepaibHOi paboueld MporpaMMbl BOCIUTAHUS U
KOHILIENIIIMM TperojaBaHusi ydeOHoro mpeamera «®dusnmka» B 00pa3oBaTeNbHBIX OpraHU3ALUAX
Poccwuiickoit denepaniny, pealn3yrOIX OCHOBHBIE 00pa30BaTebHbIC IPOTPAMMBEI.

ConepkaHue mporpaMMmbl 1O (H3MKE HaMpaBieHO Ha (QOPMHUPOBAHWE ECTECTBEHHO-HAYYHON
KapTHHBI Mupa oOy4atommxcs 10—11 xiaccoB npu odyueHnn nx ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO nojxoa. [Iporpamma o ¢usuke coorBercrByer TpedoBanusm GI'OC COO
K TJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeJMETHBIM pe3yiabTaTaM OOy4YeHHUs, a TaKKe
YUYUTHIBAET HEOOXOIUMOCTh Pean3alliil MEKIPEAMETHBIX CBsi3eH (M3UKU C €CTECTBEHHO-HAYYHBIMHU
y4eOHBIMU TIpenMeTaMu. B Hell onpeaenstoTcss OCHOBHBIE e H3ydeHHs (PU3UKHU Ha YPOBHE CpeHEro
obmiero oOpa3oBaHMs, IUIAHHpPYEMBIE pe3yJibTaThl OCBOGHHS Kypca (HU3HMKH: JIMYHOCTHBIE,
MeTaIpeIMeTHbIE, TpeAMETHBIE (Ha 6a30BOM ypOBHE).

[IporpaMma o pusuKe BKIFOYAET:

® [JJaHUpYyeMbI€ pe3yNbTaThl OCBOEHHs Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM HYHCIIE

MIpeIMETHBIE PE3yJbTAThI M0 TofaM 00yUEHUS;

e coJepxaHue yaeOHoro npeaMera «Dusukay 1o rogam o0ydeHus..

Odusznka Kak Hayka O HamOosee OOIMX 3aKOHaX MPHUPOABI, BBICTYMMass B KadeCTBE YIEOHOTO
mpeaMera B IIKOJNE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUH 00 OKPYKAOIIEM MHPE.
konpHBIN Kypc QH3MKH — CHCTEMOOOPA3yIONMU ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MMOCKOJIbKY (PH3HUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIICCCOB M SIBJICHUH, H3y4aeMbIX XUMHUEH, ONOJIOTHEH,
(dusnueckoii reorpaducii u actpoHoMuei. Vcnonp3oBaHue 1 aKTUBHOE IPUMEHEHHE QU3NYECKUX 3HAHUH
OlIpeneNnseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHONOTUH B cdepe JHEepPreTHKH, TPaHCIopTa,
OCBOEHHSI KOCMOCA, IOJIydE€HHUSI HOBBIX MaTepuajoB C 3aJaHHBIMH CBOWCTBaMH W JApYyrux. M3ydenue
(bM3UKM BHOCHT OCHOBHOM BKJIaJa B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4aromInXxcs,
B ¢opMHpOBaHNE YMEHWH NPUMEHSITh HAYYHBIH METOA TO3HAHMS TPU BBHITOJHEHHH HMH yYeOHBIX
HCCIEI0BaHNMN.

B ocHOBY Kypca pusmku Aist ypoBHS CpeqHero o0Iero oopa3oBaHus MOIOKEH PSJT UAEH, KOTOpPBIE
MOYKHO paccMaTpUBaTh KaK MPUHIIAITEI €70 TIOCTPOSHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH Kypc SBJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
CONIEPXUT MaTepuaid W3 BCeX pa3lenoB (U3MWKH, BKIIOYAeT KaK BOIPOCHI KIACCHYECKOW, TaK H
COBPEMEHHOHN (hYH3UKH.

Hoesn cenepanuszayuu. B cooTBeTCTBUM C HEW MaTepual Kypca (M3UKH OOBEIWHEH BOKPYT
¢msnueckux Teopuil. Bemymmm B Kypce sBisiercss (hOpMHUpOBaHWE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTEPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanmszamusl TpeAronaraer HCIOIb30BaHHE TyMaHHUTapHOTO
moTeHIrana GU3NIeCKO HAyKH, OCMBICTICHHE CBSI3W Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33PEHYECKIMH, HPABCTBEHHBIMU U SKOJIOTHYECKUMHU TTPOOIEMaMHU.

Hoes npuxnaonoii Hanpagnennocmu. Kype hr3ukm nmpearnonaraer 3HaKOMCTBO C IMTUPOKAM KPYT'OM
TEXHUYECKUX M TEXHOJIOTMUYECKUX MPHIIOKEHIH U3YYeHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanu3yercsi TOCPEICTBOM BBEIACHUS 3JIEMEHTOB COJIEPKAHUS, TIOCBAMIEHHBIX
AKOJIOTUYECKHM IPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOIIOTUH, a
TaKKe 00CYXIeHHs PoOIIeM PalMOHAIEHOTO TIPUPOJIOTIONBE30BAHUS M SKOJIIOTHIECKOH Oe30ITacHOCTH.

Crep>KHEBBIMHU DIIEMEHTaMH Kypca (DM3WKH Ha YPOBHE CPEIAHEro O0IIero oOpa3oBaHUS SBISIOTCS
¢msnueckue Teopun (HopMUpOBaHWE TIPEACTABIEHHI O CTPYKTYype MOCTPOEHUS (PU3UYECKOW TEOpHH,
ponu (pyHIaMEHTAIBHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOJIE, TPAHUIAX
MPUMEHUMOCTH TEOPUH, AJIsl OTIMCaHNS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).



CHCTeMHO-IeITEIBHOCTHRIA TIOAXOA B Kypce (U3MKU peanu3yercs NpEeKAEC BCEro 3a CUET
OpraHU3aluy YKCIIEPUMEHTAIBHON IeITeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
3TO UCIIOJIb30BAHNUE CHCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX pador,
KOTOpBIE B MporpaMMe No Qgusnke oObeAWHEHbI B OOLIMH CIIMCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Beinenenre B yka3aHHOM IIepedHE JIAOOPATOPHBIX padoT, NMPOBOAWMBIX [UIi KOHTPOJS M OLEHKH,
OCYUIECTBIIIETCS YUaCTHUKaMHU 00pa30BaTENbHOrO MPOIIECca UCXO U3 OCOOCHHOCTEH MIaHWPOBaHHS U
ocHamleHus kaOmHera ¢usuku. [Ipu 3ToM obecrednBaercsl oBlafieHUe OOYYAIOIIUMUCS yMEHHSIMU
MMPOBOANUTL KOCBCHHBLIC M3MEPCHUSA, UCCICAOBAHUA 3aBHUCHUMOCTEMN (1)PI31/I‘-ICCKI/IX BCIIMYMH U ITOCTAHOBKY
OIIBITOB 11O MPOBEPKE NPCATOKCHHBIX 'MIIOTES.

Bomapiioe BHMMaHUE YACTIACTCA PCHICHUIO paC‘IéTHBIX 1 Ka4e€CTBCHHbIX 3aaay. HpI/I 3TOM JJId
pacu€THBIX 3aJa4 TPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO 3aJaHHOW (PM3MUYECKOH MOJENbIo,
MO3BOJISIIONIE TIPUMEHSTh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOI'O pasjena Kypca, Tak
HUHTEIrpUpys 3HAHUA U3 PA3HBIX Pa3aciioB. 21.]'[5[ KauCeCTBCHHBIX 3aJia4 IIPUOPUTETOM SBJIAIOTCA 3aJaHHA Ha
OOBSICHEHHUE TPOTEKaHUS (U3UYCCKUX SIBICHUN M TPOIIECCOB B OKPYKAIOIIEH JKU3HU, TpeOyrolue
BbIOOpa (pHU3UYECKON MOJIENH IS CUTYAIMU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpeboBanusmMu OI'OC COO k MaTepHaNbHO-TEXHUYECKOMY OOECIICUCHUIO
y4ueOHoro mpoiiecca 6a30BBIi YpOBEHb Kypca (U3HKH HA YPOBHE CPEHEr0 00IIEro 00pa3oBaHus JOIKEH
M3y4aTbCsl B YCIOBHAX NMPEIMETHOrO KabnHeTa (ZM3WKHM WIM B YCJIOBHUAX WHTETPHPOBAHHOTO KaOWHeTa
MpeJMETOB eCTECTBEHHO-HAYYHOro IHMKIa. B kaOmHere (U3HKH JOIKHO OBITH HEOOXOAMMOE
nabopaTtopHoe 00OpYJOBaHHE JJisi BBIMOJHEHWS YKa3aHHBIX B IMporpamMme Mo (hU3MKe YYEHUYEeCKHUX
MPAKTUIECKUX PAOOT U JAEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JeMoHCTpanmoHHoe 000pynoBanue GOpMHUPYETCsT B COOTBETCTBHU C MPHHIMIIOM MUHUMAIBHOM
JOCTaTOYHOCTH W OOECIIeYMBAET TMOCTAHOBKY IEPEYHCICHHBIX B TpOrpaMMe 1O (DU3UKE KIFOUEBBIX
NEeMOHCTpAllii AN WCCIENOBAHMS H3YYaeMBIX SBJICHWW W  TPOIECCOB, OMIIMPUYECKUX H
(hyHIITaMEHTaIbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHHH.

JlabopaTopHoe 00OpyJOBaHHE ISl YYCHHMYECKHUX IPAKTHUYECKHUX paboT (GopMupyercs B BHIC
TEMaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha JABYX OOy4aloIIMXcCs.
TemaTudeckre KOMILIEKTHI JIA0OpaTOPHOr0 000pYIOBAaHUS JIOJDKHBI OBITh MIOCTPOCHBI Ha KOMITJICKCHOM
WCTIOJIb30BAaHUH aHAJIOTOBBIX M ITU(PPOBBIX MPHUOOPOB, a TAKIKE KOMITLIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIC TN (PPOBBIX 1a00OpaTOPUHA.

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

e (¢opmHupoBaHME WHTEpECa W CTPEMIICHHS OOyJaromuxcs K HAyYHOMY HW3YUEHHIO IPUPOIFI,

Pa3BUTHE UX MHTEUIEKTYaIbHBIX M TBOPUYECKHIX CIIOCOOHOCTEIH;

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

e (dopMHUpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK pe3yNbTaTa H3ydeHNs OCHOB CTPOCHUS MaTepUH
1 (yHIaMEHTaIbHBIX 3aKOHOB (VM3UKH;

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

e (opmHupoBaHHNE MPEICTABICHUH O POMM (PU3UKK IS Pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH W TEXHOJOTHIA.

JocTtmkenue >Tux meneil o0ecriednBaeTcs pelieHneM CIeIyIInuX 3a1ad B MpoIecce M3ydeHHs

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

e TpuoOpeTeHre CHCTEMBI 3HAHM 00 00X PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIFOUAsT MEXaHHWKY, MOJEKYISIpHYIO (H3HUKY, SJIEKTPOIWHAMUKY, KBAaHTOBYIO (GHU3HUKY U
3JIEMEHTHI aCTPOPHU3UKH;

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



® OCBOGHHE CIIOCOOOB PELICHUS Pa3MYHBIX 3a7ad C SIBHO 3aJaHHOW (U3MUECKOH MOJEINBIO,
3aja4, MOAPa3yMEBAIOUINX CaMOCTOSTENbHOE COo3JaHue (PU3MUYecKOil MOJenH, aaeKBaTHON
YCIIOBUSM 324U,

e TIOHUMaHWe (U3MYSCKHX OCHOB W TPUHIIMIIOB JICHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB, X BIUSIHUS Ha OKPY)KAIOILYIO CPENY;

e OBJAJICHUEC METOJaMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUWS U TPOBEACHUS (U3NYSCKUX
9KCIIEPUMEHTOB, aHallM3a M WHTEPIpETaluk WH(POPMAIMK, ONPEACICHHUS JOCTOBEPHOCTH
MIOJTy4YEHHOT'O pPe3yNbTaTa;

® CO3JaHUE€ YCIOBHM Uil pa3BUTHS YMEHHUU MPOEKTHO-UCCIENOBATENBCKONW, TBOPYECKON
JIeSITENBHOCTH.

Ha usyuenue ¢usuku (0a30Bblii YPOBEHb) Ha YPOBHE CpelHEro o0Iiero o0pa3oBaHMs OTBOIUTCS

136 gacoB: B 10 ximacce — 68 wacoB (2 gaca B Hemenio), B 11 kimacce — 68 gacoB (2 gaca B HEEMIO).

[Ipemnaraemplii B mporpamMme 1o (u3MKe nepedeHb J1a0OpaTOPHBIX M MPAKTHUECKHUX padoT

SIBJISICTCSI PEKOMEHIOBAHHBIM, YYUTE/b JI€JaeT BBIOOP MPOBEICHMS J1a0OOPATOPHBIX PadOT U OIMBITOB C
y4ETOM UHAMBHUIYAJIbHBIX OCOOCHHOCTEH 00yJaroIMuXCsl.



COJAEPXKXAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®du3nka u MeT0AbI HAYYHOT0 MO3HAHNS
®uzuka — Hayka O npupone. HayuHble MeToApl IIO3HAaHUS OKpyXkaromero wmupa. Poib
9KCIIEPUMEHTA U TEOPHH B MpOLIeCCce TTO3HAHUSI TPUPOABL. DKCIIEPUMEHT B (pH3HKe.
MonenupoBanue Gpu3HMUeCKUX SBJICHUN U npoiieccoB. Hayunbie runoressl. @u3nueckue 3aKOHBI U
Teopuu. ['paHUILIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pHHIIUTT COOTBETCTBUSI.

Ponp 1 MecTo dusuku B GOpMHPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI MUpPa, B PAaKTHUECKOM
JIeATeIbHOCTH JIIOJIEH.

Lemoncmpayuu
AHAJIOTOBBIC U ITU(PPOBBIC U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUYNKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemerienre, ckopocThb (CpeaHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepHAIbHOM
TOUYKH, WX MPOEKIINU Ha OCH CHCTEMBI KoopAnHAT. CI0XKeHre TIEpEMEIIEHUI U CII0KEHNE CKOPOCTEH.

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

CroOomHOE magieHre. Y CKOpeHre CBOOOTHOTO TTaACHHUS.

Kpuponuneitnoe nsuxenue. JIBrkeHHe MaTepUalibHOW TOYKHU MO OKPY>KHOCTHU C MOCTOSIHHOM IO
MOIYJTIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHAas CKOpocTh. llepmom W dYacToTa oOOparmieHusl.
LentpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckrne yCTpOICTBA W TPAKTUYECKOE IPUMEHEHHWE: CIUIOMETp, ABIKEHHE CHApSIIOB,
LIEMTHBIE ¥ peMEHHBIE TTepeadm.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, MILTFOCTPAIAS KHHEMATHIECKUX XapaKTePUCTUK JBUKCHUS.

[IpeobpazoBanue IBUKEHUN C UCIIOIB30BAaHUEM ITPOCTHIX MEXaHMU3MOB.

[lageHve Ten B BO3AyX€ U B pa3peskeHHOM IIPOCTPAHCTBE.

HaGumonenne nemxeHus Tena, OpOIIEHHOTO MO/ YTIOM K TOPH3OHTY U TOPU30HTAIIBHO.

Nsmepenne yckopeHHs cBOOOIHOTO MaeHNUS.

Harmpagiienne ckopocTa pu IBUKEHUHN IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoprie pabomul

Nzydenne HepaBHOMEPHOTO IBIKEHUS C LIENBIO OMpPEeNIeH ] MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY WYTSAMH, NPOWICHHBIMH TEIOM 32 IIOCIIEAOBaTEbHEIE
paBHBIE TIPOMEXYTKH BPEMEHH IpPH PaBHOYCKOPEHHOM IBM)KEHWW C HAYalbHOW CKOPOCTBIO, PaBHOM
HYITIO.

N3yuyenune nBM>KEHUS MIAPUKA B BSI3KOM KHIKOCTH.

Wzydenune nmkeHus Tena, OpOIIEHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun ortHocutensHocTu ["amunes. IlepBriid 3akoH Hbeiorona. WHepuuanbHblE CHUCTEMBI
orcuéra.

Macca tena. Cuna. IlpuHnun cynepnosunuun cwil. Bropoil 3akoH HeroToHa i1 MaTepHallbHOM
ToukH. Tpernii 3akoH Hpl0TOHA 111 MaTepuanbHBIX TOYEK.

3akoH BceMUpHOro taroreHus. Cuna Tspkectu. [lepast kocMudeckas CKOpOCTb.

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



Tpenue. Bunbl Tpenust (mokosi, ckonbxkeHus, kadeHus). Cunma tpenus. Cyxoe tpenme. Cuia
TPEHUS CKOJIBXKEHUS U cuiia TpeHus mokosi. Koadduiment tpenus. Cruna COnpoTUBIICHUS TPU JBUKCHUU
Tena B XKHUAKOCTH WJIH rase.

[MocrymarenpHOE U BpallaTeIbHOE JIBUXKCHUE a0COIIOTHO TBEPIOTO TeNa.

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

TexHudeckue yCTpONCTBA M  MPAKTHUUECKOE IPUMEHEHUE: TMOAIIUIIHUKH, JBIDKCHUE
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 TIaJIEHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUSHUSI ¥ CKOJTBKCHHUSI.

VYcnoBus paBHOBecus TBEPIOro Tena. Bujbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Nzydenne npmxeHus Opycka Mo HaKJIOHHOW TJIOCKOCTH.

HccnenoBanwe 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYKWHE W PE3UHOBOM 00pasiie, OT
ux aedopmarum.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPJIOTO TEJa, UMEIOIIETO OCh BPAILIEHHUSI.

Tema 3. 3aKoHbl cOXpanenus 6 MexanuKe

Nmmynsc MaTepuandbHOM TOYKM (Tena), CHCTEMbl MaTepHANbHBIX TOUYeK. VIMIynbc cUIBl |
M3MEHEHHNE UMITYJIbCa Tela. 3aKOH COXpaHEHHs UMITYJIbca. PeakTBHOE IBHKEHHE.

Pabora cuibl. MOITHOCTD CHJIBL.

Kunerndeckast sHepTrHs MaTepruaabHOU TOYKH. Teopema 00 M3MEHEHNH KMHETHUECKON YHEPTHH.

[lorennmanpHas sHeprus. lloTeHnumanbHas SHeprus ynpyro nedOpMHUPOBAHHOW MPYXKUHBL
[lorennmanpHas YHEPTHS TeNa BOIM3H MTOBEPXHOCTH 3eMITH.

[lorenmnuanpHble 1 HENOTEHIMAIBHBIE CHITBL. CBS3b Pa0OTHI HEMTOTEHITHANBHBIX CHJI C U3MEHEHHEM
MEeXaHW4YeCKOW YHEPTHH CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHNIECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTONKHOBEHUS.

TexHUYeCKrEe YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: BOIOMET, KONEP, MPY>KUHHBIN IUCTOJIET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUSI UMITYJIbCa.

PeakTuBHOE NIBUKEHUE.

[lepexon mOTEeHNIMATEHON PHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

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 Gpu3uKa ¥ TEPMOAUHAMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TIONOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOpHH W WX ONBITHOE OOOCHOBaHUE.
Bpoynosckoe nBmwkenue. Juddysus. Xapaktep IBUKEHHS W B3aMMOACHCTBUS YaCTHI[ BEIIECTBA.
Mogenu CTpoeHUs Ta30B, KHUIKOCTEH U TBEPHABIX Teld M OOBSCHEHHE CBOWCTB BENIECTBA HA OCHOBE ITHX
mozeneil. Macca u pa3mepsl monekyi. KonuuectBo BemiectBa. [locTosnnas ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Illkana remnepatyp Llenbcus.



Mopnens wuneanpHoro rasza. (OCHOBHOE YpaBHEHHME MOJEKYISIPHO-KHHETUYECKOH Teopuu
ueanbHOro raza. AOCONIOTHas TeMmrepaTypa Kak Mepa cpenHeld KWHETHYEeCKOW SHEpPruu TeIIOBOrO
nBukeHns dactun rasa. llkama temnepatyp KenpBuua. ['a3zoBble 3akoHBI. YpaBHeHHE MeHpaeneeBa—
Krnaneiipona. 3axon [lansrona. M3onpoiieccsl B HA€IBHOM Ta3e ¢ MOCTOSHHBIM KOJTUYECTBOM BEIIECTBA.
I'paduueckoe mpeacraBieHue U30MPOIECCOB: H30TEPMa, H30X0pa, H300apa.

Texuuueckne ycTpolCTBa U IPaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapomeTp.

Lemoncmpayuu

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

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, WLTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UAEaIHLHOTO T'a3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomovi

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

HccnenoBanne 3aBHCHMOCTH MEXIY TTapaMeTpaMy COCTOSHUS Pa3peKEeHHOT 0 Ta3a.

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 Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIINS, H3TydeHHE. Y IebHAsA TEUIOEMKOCTD BEIECTBA.
KonmnuecTBo TemoTsI Mpy Terionepeaaye.

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

Bropoii 3akon TepMonnHaMuKid. HeoOpaTHMOCTE TIPOITECCOB B TIPHPOJIC.

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. DKOIOTHISCKIE MPOOIEMBI TEIITIOIHEPT 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 BO3AyXa, HarpeBaHue ddupa B JATYHHOH TpyOKe TyTEM TpEHHS
(BUIEOIEMOHCTpALIHS).

W3meHeHne BHYTpEHHEH SHEPTHH (TeMIIepaTyphl) Tena MpH TeIuIonepeaaqe.

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

Moneny mapoBoii TypOWHBI, TBUTATENS BHYTPEHHETO CTOPaHUSs, PEaKTHBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

N3mepenne yneapHOU TEmI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanus eéewyecmea. Dazoevie nepexoont

[lapooOpa3oBanne u koHzaeHcarus. lcmapenne w kumeHue. AOCONIOTHas W OTHOCHTENBHAS
BIIAXXHOCTh BO3AyXa. HacelmmeHHBId map. YjenpHas TeoTa MapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMITepaTyphl KATIEHHUS OT IaBIICHHUS.

Teépmoe Teno. Kpucrammaeckue n amopdHble Terna. AHU30TPOITHS CBOMCTB KpUCTAIIIOB. JKuikue
kpuctaiuiel. CoBpeMeHHbIe MaTepuaisl. [lnaBinenue u KpucTaimm3anus. Y IefbHasl TEIIoTa IJIaBJICHUS.
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

N3mepeHre OTHOCUTEBHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. DaexkTpoamHaMuKa

Tema 1. Inekmpocmamura

OnexTpuzanus Tel. OJeKTpuueckuil 3apsan. J[Ba Buaa siekTpudeckux 3apsnoB. [IpoBomHHKH,
JTUBIIEKTPUKH U TIOTYIPOBOIHUKN. 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsa/a.

B3aumoneiictBue 3apsigoB. 3akoH Kymona. TodedHBIA 3JIEKTPUYECKU 3apsii. DIEKTPUUECKOE
nosie. Hanpsxk€HHOCTE yiekTpudeckoro nousd. IIpuHImn cyneprno3uiuu 31eKTpUYecKuX nosed. JInaun
HanpspKEHHOCTH 3JIEKTPUIECKOTO TTOJS.

Pabora cun snekTpocratndeckoro moms. Ilorenmuman. Pasznocts morennmanos. llpoBogauku u
TVDIIEKTPUKH B AJIEKTPOCTATHUECKOM Tole. J{naneKkTpraeckas mpoHUIIaeMOCTb.

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

Texnudyeckne yCTpOMCTBA W TPAKTUYECKOE MPHUMEHEHHE: JJIEKTPOCKON, 3JIEKTPOMETP,
JIEKTPOCTaTHYECKas 3aIuTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB, KOHJIEHCATOp, KOMHPOBAJIBHBINA ammapar,
CTpYWUHBIN TIPUHTED.

Jlemoncmpayuu

Y CTpoiicTBO M NPUHIIMT AEUCTBUS SIIEKTPOMETpA.

B3anMopelicTBre HadIEKTPU30BAHHBIX TEI.

DNEeKTPUYIECKOe TOoNe 3apsKEHHBIX Tedl.

[IpoBOAHWKH B 3IEKTPOCTATUIECKOM IIOIIE.

DNeKTpocTaTHIECKast 3aIuTa.

JVDIEKTPUKA B DIEKTPOCTATHYECKOM IIOJIE.

3aBUCHMOCTb 3IEKTPOEMKOCTH TTOCKOT'0 KOHIEHCATOpA OT IUIOMIAAN TUTACTHH, PACCTOSHUS MEXTY
HUMH U TUIEKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

Wsmepenne 1ekTpoEMKOCTH KOHASHCATOPA.

Tema 2. llocmoannstit anekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

ONEKTPUYECKUI TOK. YCIIOBUSI CYLIECTBOBaHUS dJEKTpUUecKoro Toka. Mcrounuku toka. Cuma
TOKa. IToCTOSIHHBII TOK.

Hanpsxenue. 3akon OMa 1 yuacTKa LEenH.

DJNEeKTpUYecKoe COINPOTUBIICHHE. YIENbHOE CONpPOTHBIEHHE BemlecTBa. llocimemoBaTenpHOE,
napaJuieIbHOe, CMEIIAaHHOE COeTMHEHNE TTPOBOIHHUKOB.

Pabora snexTpuyeckoro Toka. 3akoH Jxoyns—Jlennia. MOIIHOCTH IEKTPUIECKOTO TOKA.

DJNEeKTPOABIKYIIAS CHUJIA U BHYTPEHHEE CONPOTHUBIEHUE UCTOYHMKA TOKa. 3aKkoH OMa IS TTOTHON
(3aMKHYTOI) DIIeKTprIecKoil enu. KopoTkoe 3ambIkanme.

DJNeKTpOHHAs TPOBOAMMOCTHh TBEPABIX METAJUIOB. 3aBHCUMOCTH COIPOTUBJICHUS METAJIOB OT
TemnepaTypsl. CBEpXIIPOBOANMOCTb.

OnexTpudeckuil Tk B Bakyyme. CBOMCTBA JIEKTPOHHBIX 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 TIPOBOTHUKOB.

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

3aBHCUMOCTH CONIPOTHBIICHUSI METAIIJIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTE 3IIEKTPOIIUTOB.

HckpoBoil paspsi 1 IpOBOAMMOCTb 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

M3yuenme kypca ¢m3uku 0Oa3oBoro ypoBHS B 10 Kimacce OCymecTBIseTCS ¢ YIETOM
COJICpPKATEIBHBIX MEKITPEAMETHBIX CBS3eld C KypcamMH MaTeMaTHKH, OMOJIOTHH, XHMHUH, reorpadpuu u
TEXHOJOTHH.

Meosicnpeomemuvle nonamus, CBS3aHHbIE C M3yYeHWEM METOJOB HAYYHOTO TO3HAHUS: SBIICHHE,
HaydHBId (akT, TUMOTe3a, (QU3NYecKas BeNMYMHA, 3aKOH, TEeOpHus, HAOMIOJeHne, JKCIEPUMEHT,
MOJIEIPOBAHKE, MOJIENb, H3MEPEHHE.

Mamemamuxka. pelieHne CUCTEMBl ypaBHEHWH, JuHeWHas (yHKIus, mapaboma, rumepOoma, ux
rpadyku 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 TEILIOIIEPENayl, TEIUIOBOE PABHOBECHE), IIEKTPHUIECKUE SIBJICHUS B KIUBOW TIPUPOJIE.

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

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
JpyTHe), NBUTATENhb BHYTPEHHETO CTOpaHUs, MapoBas TypOWHA, OBITOBOH XOJOAMIBLHUK, KOHIAWIIMOHED,
TEXHOIIOTUU TIOIY4YEeHUs COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIe HAHOMATePHAJIOB, 1 HAHOTEXHOJIOTHH,
JNIEKTpOCTaTHYECKass 3aluTa, 3a3eMIICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TpPUHTED,
AJIEKTPOHATPEBATENbHBIE TPHUOOPHI, AIMEKTPOOCBETUTEIBHBIE IIPUOOPEI, TaTbBaHUKA.

11 KJIACC



Paznen 4. DaexkTpoamHaMmuka

Tema 3. Maznummnoe none. InekKmpomazHumHas UHOYKYUA

IToctosinHble MarHUTHL. B3aumonelicTBHE MOCTOSHHBIX MAarHWTOB. MarHuTHoe mone. Bekrtop
MarHUTHOM WHAYKUMU. [IpUHIUI CyNmeprno3WliMy MarHUTHBIX Toje. JIMHMM MarHUTHOM MHAYKLHH.
Kaptuna nuHMi MArHUTHON MHAYKIIUU MOJIS MOCTOSHHBIX MarHUTOB.

MaruuTtHoe mosne IMPOBOJHHUKA C TOKOM. KapTI/IHa JIMHUN WHAYKOUW MAarHuTHOTO ITOJIA JJIMHHOI'O
MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO IMPOBOJHHKA, KATYIIKH ¢ TOKOM. OmBIT Dpcrena.
B3aumonelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBIICHUE.

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

SIBieHre  DJIEKTPOMArHUTHOM  WMHAYKIIMH. ITorok  BekTOpa  MarHUTHOH  MHAYKIIUH.
DNEKTPOBIDKYINAS CHJIA MHAYKIIMH. 3aKOH 3JIEKTPOMAarHUTHOW HHIYKIuK Dapames.

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

IIpaBuio Jlenna.

NHIyKTUBHOCTS. SIBIIeHNE CAMOMHIYKITUN. DIEKTPOABUKYINAS CHUJIa CAMOWH TYKITHH.

BHCPI‘I/ISI MAarauMTHOI'O ITOJId KaTYIIKKU C TOKOM.

DIEKTPOMArHUTHOE TIOJIE.

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

Jemoncmpayuu

OmnsiT Opcrena.

OTKIIOHEHHE AIEKTPOHHOTO ITyYKa MarHUTHBIM IT0JIEM.

JlvHIM WHAYKIIMA MarHUTHOTO TIOJIA.

BzaumonelicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amrepa.

HetictBue cuibl JIopeHIla Ha MOHBI 3JIEKTPOJIUTA.

SIBjieHME 3JIEKTPOMAarHUTHOW UHIYKITUU.

IIpaBuno Jlenna.

3aBUCHMOCTb SIEKTPOIBMKYIIEH CHITBI MHAYKITMHN OT CKOPOCTA N3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBneHne caMOUHIyKIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

W3ydenne MarHuTHOTO OIS KATYIIKA C TOKOM.

UccnenoBanne nefCTBUS IOCTOSHHOTO MAarHUTa HA paMKy C TOKOM.

HccnenoBanne sSBICHUS IEKTPOMATHUTHOW WHIYKIIHH.

Pazgen 5. Koseboanust M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KOJ1€0AHUA

Konebarensnas cucrema. CBOOOMHBIE MexaHWYeckne KoneOaHus. ['apMoHHMUeckume KoneOaHUs.
[lepron, wacrora, ammutyna u (asza komebanuid. [IpyxuHHBI MasTHHK. MaTeMaTHYeCKUN MasTHUK.
YpaBHeHre rapMoHUYecKUX KoiebaHuil. [IpeBparienre sHepruy pyu rTapMOHUIECKUX KOJIeOaHUSIX.

Konebartenpupiii  koHTYyp. CBOOOAHBIE JIIEKTPOMArHUTHBIE  KOJEOAHUS B HJICALHOM
KoJie0aTeTbHOM KOHType. AHANOTHS MEKIy MEXaHWYECKUMHU W DJIEKTPOMATHUTHBIMH KOJEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS HEPTHH B UeaIbHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxarommx KoieOaHUSAX. BBIHYXJAEHHbIE MeXaHHUYECKHE KOoleOaHUs.
Pe3zonanc. BeiHyX/1eHHBIE 2IIEKTPOMArHATHBIE KOJIEOaHMSL.

ITepemennbiii TOK. CuUHYCOMAANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKA.
AMITUTYIHOE U AEUCTBYIOLIEE 3HAUECHUE CUIIbI TOKA U HAIIPSKCHHU L.



Tpancdopmatop. IlpomsBoncTBo, mepemaya W HOTpeOJeHHWE  BJCKTPUUYECKOH  DHEPIHUU.
DKOJIOrMYECcKHE PUCKU TPH MPOU3BOACTBE AJIEKTpodHepru. KynbTypa HCIONb30BaHUS AJIEKTPOIHEPTUN
B MTOBCETHEBHOM KU3HH.

Texuuueckne yCTpOHCTBa M IMPAKTUYECKOE NPHUMEHEHHE: DICKTPHUUYSCKHH 3BOHOK, T€HEepaTop
MepEeMEHHOr0 TOKa, JINHUHU 3JIeKTPOIepenay.

Lemoncmpayuu

UccnenoBanne mnapamerpoB KoneOaTeNbHOM cHcTeMbl (IPYKHHHBIH WM MaTeMaTHYECKUN
MasITHUK).

HaGiroieHue 3aTyxaronux KojieOaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

HaGironenue pe3oHaHnca.

CB0OOTHBIE IIEKTPOMArHUTHBIEC KOJeOaHMsL.

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

PezoHanc mpm mocieqoBaTENbHOM COEMUHEHUM PE3UCTOpa, KATYyIIKH HMHIYKTHBHOCTH U
KOHJIEHCATOpA.

Mopnenp TMHUY 3JIEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomol

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

HccnenoBanue mepeMeHHOro TOKa B LEMH M3 IOCIENOBATENFHO COSTUHEHHBIX KOHJIEHCATOpA,
KaTyIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHunHble 60IHbL

MexaHndeckde BOJHBI, YCIOBUSI pacrnpocTpaneHus. llepmon. CKOpocTh pacmpocTpaHeHHS H
JuTiHA BONHBL. [lomepevnbie U mpoaosibHbIe BONMHBL. VHTEpdhepeHtus u qudpakiys MEXaHHIeCKUX BOJH.

3ByK. CKopocCTh 3ByKa. | 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:
OoTpakeHHe, MpeloMieHne, nospusanus, audpakus, naTtepdepernns. 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 MPAKTHYECKOE TNPUMEHEHHe: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIIbTPa3ByKOBasl AMArHOCTHKA B TEXHWKE W MEAWIIMHE, pajap, PaJdONpHUEMHHK, TEIEBH30p, aHTEHHA,
tenedon, CBU-nieus.

Lemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHHUE MOMEPEYHBIX U MPOJOIHHBIX BOJIH.

KomneGmromeecst Teno kak HCTOYHUK 3BYKA.

HaGmonenne oTpaskeHUs 1 MPEIOMIICHUST MEXaHUIECKUX BOJTH.

Habmonenne natepdepeHny 1 tudpaKkiui MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

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

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaXKeHWE, IPENIOMIICHHE, IOJISPU3aIus,
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.



[Ipenomnenne cBera. 3aKOHBI TPEIOMIICHUS CBeTa. AOCONMIOTHBIA TOKa3aTelb IMPETOMIICHUS.
[TonHoe BHyTpeHHee oTpaxxeHue. [IpeaenbHbIit yroi MOJTHOT0 BHYTPEHHET0 OTPAXKEHHUS.

Hucnepcus ceera. CinoxHbIN cocTaB Oenoro ceera. Lger.

Cobupatomye 1 paccenBaromye JUH3bl. ToHKkas muH3a. @OKycHOE pacCTOSHUE U ONTHYECKAs CUIla
TOHKOU JH3BL [locTpoeHue n300pakeHuil B COOMPAIONINX U pacceuBarONMX JMH3ax. DopMyia TOHKOM
JIMH3BL Y BEIIMYCHUE, JaBacMOE JIMH301.

IIpenensl pUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bonnorass ontuka. WuTepdepenius crBera. KorepeHTHbIE MCTOYHUKU. YCIOBHS HAOIOJCHUS
MaKCUMyMOB ¥ MHWHHUMYMOB B HWHTEP(PEPEHIIMOHHONW KapTHMHE OT JBYX CHH(A3HBIX KOI'CPEHTHBIX
HCTOYHUKOB.

Hudpakius ceera. [JudpakiunonHas peniérka. Y clioBrUe HAOIOICHHS TVIABHBIX MAaKCUMYMOB IIPH
MaJICHU MOHOXPOMATHYECKOr0 CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHu4yeckne yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jiyna, (oToarrmapar,
MPOSKIIMOHHBIN ammapaT, MHUKPOCKOIN, TEJISCKOI, BOJIOKOHHAS ONTHKA, AudpakimoHHas pemerka,
TIOJISIPOHI.

Lemoncmpayuu

[IpsimonuHeliHOE pacTipocTpaHeHme, OTpakeHne U MpesioMiieHne cBeta. OnTH4ecKue mpruoopsbI.

[TomHOE BHYTpEeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanne cBOWCTB M300paKEHHH B TMH3AX.

Mopnenu MUKpOCKOIIa, TEIECKONa.

Habnronenue nunrepdepeHum ceera.

HaGuronenue qudpakiuu cBeTa.

Hab6monenmne mucriepcuu cBera.

[Tonydyenue criekTpa ¢ MOMOIIBIO IPU3MBL.

[TonydeHue crieKTpa ¢ MOMOIIBI0 JUPPAKIIMOHHON PEIIETKH.

Hab6:mronenne momsipu3aiiuy cBera.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomuol

N3mepeHne mokasaTens NpeIoMIICHHS] CTEKIIA.

HccnenoBanme CBOMCTB N300payKeHUH B JTHMH3AX.

Habmonenmne mucriepcuu cBera.

Paznen 6. OcHOBBI cHIENIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH
I'paHuubl NPUMEHUMOCTH KJIACCHMYECKOM MexaHukd. llocTynmaTel coequaibHOW — TEOpUH
OTHOCHUTEIHHOCTH: MHBAPUAHTHOCTh MOTYJS CKOPOCTH CBETa B BaKyyMme, MPWHITUI OTHOCHUTEIHFHOCTH
OWHINTEIHA.
OTHOCUTENBFHOCTh OJHOBPEMEHHOCTH. 3aMe/JIEHNEe BPEMEHH U COKpAIleHNE JTTHHBL.
DHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHIIBL.
CBs13b MaCChI C SHEPTHEN U UMITYJIBCOM PENSITUBUCTCKOM YaCTUIbL. DHEPIUs IMOKOSI.

Pazpen 7. KBanroBas ¢pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyna [Inanka cBs3u sHEprun (HOTOHA C €r0 YACTOTOW. DHEPTUs U UMIYJIbC (HOTOHA.

Otkpeitue u uccienosanue (oroaddexra. Ombitel A. I'. CroneroBa. 3akonbsl Qorodaddekra.
VYpaBuenune DitHmreitna s poroaddekra. «Kpachas rpanuna» horosdpdexra.

Jasnenwue ceera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoWcTBa M MPAKTUIECKOE IPUMEHEHHE: (POTO3TIeMEHT, (POTONATUNK, COMTHEYHAs
Oarapest, CBETOIHOI.

Lemoncmpayuu



®orodddekT Ha ycTaHOBKE C IMHKOBOH IJIaCTHHOM.

Uccnenosanne 3akoHOB BHeNIHET0 (hOTO3(deKTa.

Cgeroanon.

Conneynas Gatapesl.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -yactuil. [ImaHerapHas Moaenb
atoma. [Tocrynatel bopa. W3nyuenue u noromeHue (GOTOHOB IPU MEPEXOJe aToMa C OJHOIO YPOBHS
SHEPruu Ha Apyroi. Buasl cniektpoB. CrieKTp ypOBHEH SHEpTHH aToMa BOAOPOIA.

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

CroHTaHHoe U BBIHYXJICHHOC U3JTy4YCHUC.

TexHuYecKrne YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: CIICKTPAIbHBIN aHaiu3 (CIIEKTPOCKOI),
JIa3ep, KBAHTOBBII KOMIIBIOTED.

Lemoncmpayuu

Mogpens omnbita Pesepdopaa.

Onpeznenenvie JUIMHBI BOJIHBI JIa3epa.

HabnroeHrie TMHEHYATHIX CIIEKTPOB U3IyYEeHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Hab6monenmne nuHeHIaTOro CriekTpa.

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 pPaanOaKTUBHOCTHU Ha KMUBBIC OPraHU3MBI.

OTkpeITHE TTPOTOHA W HeWTpona. HykionHas momens siapa IeitzenOepra—Banenko. 3apsi sapa.
MaccoBoe uncno siapa. M30Tomnsl.

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

DHeprus CBs3W HYKIOHOB B siApe. SlnepHbie cuibl. Jledekt maccol 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.

Merozap! HaOMIOASHNUSA U PETHCTPAIIMH SJIEMEHTAPHBIX YACTHII.

QOyHaaMeHTaIbHbIE B3auMoecTBrA. EMMHCTBO (hr3ndeckoit KapTHHBI MUPA.

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

Lemoncmpayuu

Cu€TunK NOHM3HUPYIONIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (oTOrpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMIH M ACTPOPU3UKH

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

Bun 38é3mH0r0 Heba. Co3Be3us, sipKue 3BE3/IbI, IIJIAHETHI, UX BUIUMOE JBIKEHUE.

ConHeyHas cucrtema.

Connue. ConneyHass akTuBHOCTb. McTtouHuk sHeprun ConHua U 3BE3A. 3BE3MBI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTPAJIbHBIM  KJIacC —  CBETUMOCTb».  3BE3ABI  IJIaBHOM
MOCIEA0BaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]l TJIaBHOM IOCIIEOBATEIBLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKIECHUHU U 3Bodtonuu ConHLa U
3BE3]1. DTaIlbl )KU3HM 3BE3I.



Mneunsiit [Iyts — nHama [anaktuka. [lonoxkenuwe u nBuxenue Connna B [amaktuke. Tumbl
rajgakTuk. PaguoranakTtuku u kBazapsl. UEpHBIE JBIPHI B SAPax TaJakTHK.

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

Macmrabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnpie npoOieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGroneHuss HEBOOPY)KEHHBIM TJIa30M C HCIIOJb30BAHUEM KOMITBIOTEPHBIX IPHIIOKCHHUH IS
OIIPENICNICHUS MOJIOKEHUSI HEOCCHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC co3Be3qusi CeBepHOro
TIONTyIIApUsI U APKUE 3BE3BI.

HaGmonenus B teneckon Jlynsl, maner, Mieunoro [TyTu.

O06o0maromnee NOBTOpeHUe

Ponb ¢Gu3MkM M acCTPOHOMHHM B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOW, COIMAIbHOW U STHYECKOU
cdepax JeITeIIbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U ACTPOHOMUH B COBPEMEHHOW HAy4yHOU KapTHHE
MUpa, POJib PU3HUYECKOH TeOpHH B (POPMUPOBAHUM TPEICTABICHUH O (PU3NUECKON 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 C KypcaMd MaTEeMaTHUKH, OWOJIOTHH, XUMHUH, reorpaduu u
TEXHOJIOTHH.

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

Mamemamuxka. penieHre CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYeCKre (YHKIMH: 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, ONpeeIeHUE TUIOMAIU TIIOCKUX GUTyp U 00bEMa Tel.

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

Xumus: CTpOEGHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKasi CTPYKTypa TBEPABIX TEN, MEXaHU3MBbI
00pa30BaHUs KPUCTAJUIMYECKON PEMIETKH, CIIEKTPAIHHBIN aHAJH3.

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

Texnonocusi: NUHUM DIEKTPONEpeNad, IEHEpaTOp IEPEMEHHOr0 TOKa, dJIEKTPOABUIATENb,
WHIAYKIAOHHAS T€4Yb, pafap, paauonpuéMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKITMOHHEIH armapar, BOJIOKOHHAS ONTHKA, COTHEUHas OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHU

OcBoenne yueOHoro npeamera «®usnka» Ha ypoBHE CpelHEro odmiero oopasoBaHus (0a30BbBIH
YPOBEHB) JIOJDKHO 00ECIICUUTh TOCTUKCHUE CICAYIOIIMX JIUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMMHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHs YydeOHoro mpenmera «®Du3uKay JOKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBAThHCS C(DOPMUPOBAHHOM BHYTPEHHEH MO3UITUCH
JUYHOCTH,  CHUCTEMOH  IIEHHOCTHBIX  OpHEHTAllWH, TO3UTHUBHBIX  BHYTPEHHUX  yOSKICHUH,
COOTBCTCTBYIOIIUX TPAaAULIMOHHBIM ILIEHHOCTAM pOCCHfICKOFO O6III€CTBa, paciimp€Hue XU3HCHHOI'O
OonbITa M OIbITa ACATCIBHOCTH B IMPOLECCE panu3allui OCHOBHBLIX HaHpaBJ’IeHI/Iﬁ BOCIUTATEIbHON
JCATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpa:kIaHCKOTr0 BOCIIUTAHMS

CcOPMHUPOBAHHOCTh TPAXKAAHCKON IMO3UIUU OO0YYarolIerocsi Kak akKTHBHOTO U OTBETCTBEHHOI'O
YIeHa POCCUHCKOro OOIIEeCTBa;

NPUHATUC TPAJUTTUOHHBIX O6HIC‘ICHOB€‘IGCKI/IX TYMaHUCTUYCCKUX U IEMOKPATUUCCKHUX HeHHOCTefI;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpEcax TPaKIaHCKOro OOIIECcTBa,
Y4acTBOBaTh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3allvu;

YMEHUEC B3aHMO}IeI71CTBOBaTL C COOMaJIbHBIMU MHCTUTYTaMHU B COOTBETCTBHUU C UX (1)YHKIII/I$[MI/I u
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM EATEIbHOCTH;

2) IaTPpMOTHYECKOT0 BOCITUTAHMSI:

c(hOpMHPOBAHHOCTh POCCHMCKON TpaskIaHCKON UIACHTHIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYIAPCTBEHHBIM CHMBOJIAM, TOCTI)KEHUSM POCCHMCKHX Y4YEHBIX B
o01acTy GU3MKHN B TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHIECKOTO TIOBEICHNS,

CHOCOOHOCTh OIICHWBATh CHUTYAallMI0 W TPUHUMATh OCO3HAHHBIE DEIeHHs, OpUEHTHPYICh Ha
MOpaThbHO-HPABCTBEHHBIE HOPMEBI M IEHHOCTH, B TOM YHCIIE B IEITENHHOCTH YIEHOTO;

OCO3HAHUE JTUIHOTO BKJIAJIA B IIOCTPOEHNE YCTOWIHBOT'O OYIYIIero;

4) 3¢TeTHYeCKOro BOCIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYas JCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
(hm3uUecKoil HayKe;

5) Tpy10BOro BoCHUTAHMS:

WHTEpeC K pasNu4HbIM cepaMm mpodecCHOHANBEHOW NesITeThHOCTH, B TOM YHCIE CBA3aHHBIM C
(hM3UKON M TEXHUKOW, YMEHHE COBEPIaTh OCO3HAHHBIA BHIOOP Oymyiieil mpodeccun U pearn3oBbIBATH
COOCTBEHHBIE JKU3HEHHBIC TUTaHHI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa30BaHWIO B OO0NACTH (QU3UKKA Ha
MIPOTSHKEHUHN BCEH JKU3HU;

6) 9K0JIOrM4ecKOro BOCIIMTAHMS:

chOPMHUPOBAaHHOCTh  DKOJIOTMYECKOH  KyIbTyphl, OCO3HAHHE  TJI00ATbHOTO  Xapakrepa
AKOIIOTUYECKHUX TIPOOIeM;

IJIJAHUPOBAHWE W OCYIIECTBIIEHHWE JEWCTBUN B OKPYXKAIOIIEH cpelle Ha OCHOBE 3HAHHS Ienei
YCTOHYHMBOTO Pa3BUTHSI YEIOBEUECTBA;

pacipeHre OmbITa JEATENbHOCTH HKOJIOTMYECKOH HalpaBIeHHOCTH Ha OCHOBE HMEROLIMXCS
3HaHUil 10 QuU3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUS



c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO DPa3BHTHUS
¢$uznveckol HayKu;

OCO3HAaHWE IIGHHOCTH HAy4YHOH JESITENbHOCTH, TOTOBHOCTH B TMpolecce H3yYeHUS (U3UKU
OCYILECTBIIATH MIPOEKTHYIO U UCCIIEAOBATENBCKYIO AEATENbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

IMo3HaBaTeIbHBIE YHUBEPCATbHBIE YUeOHbIE AeiiCTBHSA
Ba3zoBble 1oruyeckue aeiicTBUs:

CaMOCTOSATENFHO (POPMYINPOBAThH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh e BCECTOPOHHE;

OIIPENENATh 1EH JSITCIbHOCTH, 3a/1aBaTh MapaMEeTPhl U KPUTCPUU UX TOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHX SIBIICHHSX;

pa3pabaThiBaTh IUIAH pEHICHHS NpoOJIeMbl ¢ Yy4€TOM aHaiM3a WMEIOMIMXCS MaTepHabHBIX |
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTL KOPPEKTUBLI B JACATCIIBHOCTb, OLICHUBATEL COOTBETCTBUEC PE3YJIbLTATOB LECIAM, OLICHUBATDH
PUCKHU HOCJ’Ie):[CTBI/Iﬁ JACATCIIbBHOCTH,

KOOPAWHUPOBATh M  BBINONHATH paboOTy B  YCIOBUSX pEANbHOTO, BUPTYAJIBHOIO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS;

Ppa3BUBaThb KPECATHUBHOC MBIIIJICHUE ITPU PECIHNCHUN KU3HCHHBIX HpO6_HeM.

Ba3zoBble ucciaenoBaTelbcKkue aeiicTBUS:

BJIAJACTH Hay‘[HOﬁ TepMI/IHOHOFHeﬁ, KIIFOUYEBBIMHU ITOHATUAMHU U METOAAMUN (1)I/I3I/I‘ICCKOI71 HAYKH,

BIIQJICTh HABBIKAMHU y4eOHO-HCCIIEOBATEIBCKON M MPOEKTHOM JEATEIbHOCTH B 00IaCTH (U3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOWCKY METOJIOB PelIeHUs! 3ajad (hU3UIECKOro
COJIepKaHUS, IPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHHUS;

BIIQJICTh BUJAMH JCATENHPHOCTH TIO TIONyYEHUI0O HOBOIO 3HAHHSA, €ro WHTEPIPETaIuH,
MpeoOpa3oBaHUI0 M MPHUMEHEHUIO B PA3NMYHBIX YYCOHBIX CHTYallUsSX, B TOM 4YHCIE MPH CO3JaHUH
y4e€OHBIX IPOEKTOB B 00JIACTH (DU3UKU;

BBISIBJIATh NTPHYMHHO-CIICIICTBEHHBIC CBSI3M W aKTYaJIM3UPOBATh 3aJlady, BBLIBUTATH TUIOTE3y €&
peIlieHNs, HAXOMUTh apryMEHTHI sl JIOKa3aTelbCTBA CBOMX YTBEPIKICHHU, 3a]aBaTh IMapaMeTpbl U
KPUTEPUH PEIICHHUSI,

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

CTaBHTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/1a4K B 00Pa30BATENLHON NIEATENLHOCTH, B TOM YHUCIIE
TP U3Y9EHUU (HU3UKU;

JIaBaTh OICHKY HOBBIM CHUTYAIIHSIM, OIICHUBAThH IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 PU3HKE B TIPAKTHUECKYIO 00JIACTh KHU3HEACATEbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IaCTel;

BBIJIBUTATh HOBBIE UJICH, MPEJIAraTh OPUTHHAIBHBIC TIOXO/bI U PEIICHMS;

CTaBHTh MPOOJIEMBI U 33J]a4H, JOMYCKAIONIHE ATbTEPHATUBHBIC PEILICHHS.

Pabora c undopmaiueii:

BIIQJICTh HABBIKAMHU MOJy4YeHHs] WHOOpMAIMU (HU3UUECKOrO COACPIKAHHS M3 UCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSITENIbHO OCYIIECTBISTh TOMCK, aHAlIM3, CHCTEMATH3alMI0 W HWHTEPIPETAIHIO
WHGOPMAITUK PA3TUYHBIX BUJIOB U (HOPM Mpe/iCTaBICHUS;

OIIEHUBATD JIOCTOBEPHOCTh HH(DOPMAIIHH;

HCTONB30BaTh CPeACTBA HMH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPraHHM3allMOHHBIX 3a7ad ¢ COOJIoJicHHEeM TpeOOBaHUIA
SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHUCHBI, PECypCcOCOCpPEKEHHs, MPABOBBIX W ITHYECKHX HOPM,
HOpM MH(OPMAIIMOHHON 0€30IaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUYECKOTO COJNIEPIKAHUS B PA3NUYHBIX (popMarax ¢ ydy€ToM Ha3HAYCHUS
rH(OpMAIUK U IENEBOH ayIUTOPUH, BRIOHPAsi ONTHMAIbHYIO (DOpPMY MPENCTABICHUS U BU3yalTU3aIIH.



KomMyHnKkaTHBHBIE YHUBepcaJibHbIe YueOHbIe 1eiiCTBHA:

OCYLIECTBIIATH OOILIEHHE HAa YPOKaxX (PU3UKH U BO BHEYPOUHOU JEATEILHOCTH;

pacmo3HaBaTh NPEINOCHUIKA KOH(MIUKTHBIX CUTYallui U CMSTYaTh KOH(QIUKTBL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIBb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U HCIIOIB30BATh MPEUMYILECTBA KOMAHTHON M UHIUBHUIYyaTbHON paboThI;

BHIOMpAaTh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBUH ¢ y4éTOM OOIIMX HMHTEPECOB H
BO3MOXHOCTEN Ka)KJI0T0O 4JIeHa KOJIJIEKTHBA;

IIPUHUMATh LIEJIM COBMECTHOM EATENBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IECHCTBUSA 110 €€
JOCTH)KEHHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacupeiensirb poJId C YY4ETOM MHEHUN YYaCTHHUKOB,
00CyXIaTh pe3yabTaThl COBMECTHOH paboThI;

OlICHMBATh KAaueCTBO CBOEr0 BKJIAJda M KAXKAOIO YYACTHHKA KOMaHJIbI B OOIIMI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpenjaraTb HOBBIE IPOEKTHI, OLEHUBATH HAECA C [O3MIUM HOBU3HBI, OPUIMHAIBHOCTH,
MPaKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPAaTErMYECKOE IIOBENCHHUE B pa3iIU4HbIX CHUTyaLUsX, IPOSBIIATH
TBOPYECTBO M BOOOpaKeHHE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIEe YHHBePcaJIbHbIE YUeOHbIE AeiCTBHUS
Camoopranusanusi:

CaMOCTOSITEILHO ~ OCYIIECTBIISITh ~ IMO3HABATENBHYIO JISITEIBHOCTE B  OOJNacT (QH3WKH |
ACTPOHOMHUH, BBISBIISITH IPOOJIEMBI, CTABUTH U OPMYITHPOBATHL COOCTBEHHBIC 33/1a4H;

CaMOCTOATEIIbHO COCTABJIATH IIJIaH PCHICHHUA paC‘Ié’THBIX N Ka4YCCTBCHHBIX 3aaad, IIJIaH
BBITIOJTHEHUS TPAKTUYECKOH pabOTHl C yU4ETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U
NPEANOYTEHUH;

JIABATh OIIEHKY HOBBIM CHUTYaIlHsM;

pacmuMpsTh paMK{ Y4eOHOT0 TTpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHI;

JIeNaTh OCO3HAHHBIN BRIOOP, apTyMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 33 PENICHHUE;

OIICHUBATH TPHOOPETEHHBIN OITBIT;

CHOCOOCTBOBATh (POPMHUPOBAHHUIO M TIPOSIBICHUIO JPYIUIMKM B 00JacTH (PU3WKH, TOCTOSHHO
TIOBBIIIATH CBOM 00pa30BaTeIbHBINA M KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOUHOHAIbHBIN HHTEIIEKT:

JaBaTh OILEHKY HOBBIM CHTYalllisIM, BHOCHTh KOPPEKTHUBHI B [EATEIHHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YIIHTATOB IIETISIM;

BIIAJICTh HABBIKAMH II03HABATENFHOW pe(eKCHM KaK OCO3HAaHWS COBEPIIAEMBIX JECHCTBUU U
MBICITUTENTFHBIX TPOIIECCOB, X PE3yIbTATOB U OCHOBAHUI;

HCIIONB30BaTh MPUEMBI peIIEKCHH IS OIIEHKHA CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEIIESHHS 110 UX CHIDKEHHIO;

MIPUHUMATH MOTUBEI K pTYMEHTHI IPYTHX MIPH aHAIIN3€ PE3YNNBTATOB JIEITENFHOCTH;

MIPUHUMATH Ce0sl, TOHMMasi CBOM HEOCTATKY M JOCTOWHCTBA;

MIPUHUMATH MOTUBEI K pTYMEHTHI IPYTHX MIPH aHAIIN3€ PE3YNNbTATOB JIEITENFHOCTH;

MIPU3HABaTh CBOE MPaBO U MPaBO JIPYTUX HA OIIUOKH.

B mpormiecce nocTrkeHus IMYHOCTHBIX PE3yIbTAaTOB OCBOSHUS ITPOrPaMMBI 1O (PHU3HUKE M1l YPOBHS
cpenHero oOmiero o0pa3oBaHHUA Yy OOYYAIOIIUXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIA WHTEIIIEKT,
MIpeoIararmuii CQOPMHUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUYAIOIIET0 CITIOCOOHOCTh IMMOHMMATh CBOE AMOIMOHAILHOE COCTOSIHHE, BUJETh
HaIpaBIlIeHNs Pa3BUTHSI COOCTBEHHOW SMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIIOYAIONIEIO0 CAMOKOHTPOJIb, YMEHHE MpPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBE/ICHNE, CIOCOOHOCTh a/IalITUPOBATHCS K IMOIMOHAIBHEIM U3MEHEHUSIM H IPOSIBIIATH THOKOCTD,
OBITh OTKPBITBIM HOBOMY;



BHYTpPEHHEH MOTHBAaIUH, BKIIOYAIOUICH CTpEMJICHHE K JOCTHXKEHHIO LIEIU U YCHeXy, ONTHMH3M,
WHULMATUBHOCTh, YMEHHUE ACHCTBOBATH HCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOUIel CocOOHOCTh MOHMMATh SMOLUMOHAIEHOE COCTOSIHUE IPYTUX, YYUTHIBATH
€ro MpH OCYHIECTBICHUH OOIIEHH, CIOCOOHOCTH K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIOYAIOLINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHHUS C APYTHMH JIIOJbMH,
3a00THTHCS, IPOSIBIIATH HHTEPEC U Pa3penaTb KOH(PIUKTHIL.

NPEJIMETHBIE PE3YJIbTATHBI

K koniy o0y4yenust B 10 kjaacce mpeaMeTHBIE PE3YJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAKATh
c(hOPMHUPOBAHHOCTh Y O0YYAFOIIUXCS YMCHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPaxX Poiib U MeCTO (PU3MKHU B (POPMHUPOBAHUM COBPEMEHHON HAay4HOM
KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOIHMH, B NMPAKTHYCCKOW JEATENbHOCTU
JTIOJICH;

YUUTBIBATh TPAHMIIBI TPUMEHECHUs H3YYCHHBIX (QU3UYECKUX MOJIENICH: MarepuajbHas TOdYKa,
HMHEpLMabHas CUCTeMa OTCuéra, abCOJIIOTHO TBEPIOE TENO, WJCAIbHBIA Ta3, MOJICIM CTPOSHHsS ra3os,
KHUJIKOCTEH U TBEPJIBIX TEJl, TOUCUHBIN AIIEKTPUUECKHI 3apsi/i IPU pelieHNH PU3NUECKUX 3a]1ad;

pacrio3HaBath (U3NUECKUE SBICHUS (MIPOIECCH) M OOBSCHATH MX HA OCHOBE 3aKOHOB MEXAaHUWKU,
MOJIEKYJIIPHO-KHHETHYECKOH TEOPUH CTPOCHHUS BEIIECTBA W JJICKTPOJAMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBUKEHUE, CBOOOJHOE MAaJCHHE TeJ, JIBHKCHUE IO OKPYXKHOCTH,
WHepLHs, B3auMoaehcTeue Tei, aud@dy3us, OpOyHOBCKOE IBUXKCHHUE, CTPOCHHE KMIKOCTEH M TBEPIBIX
TeNl, W3MEHeHHe O0bhEMa Ten INpPH HarpeBaHuu (OXJIAXKICHWH), TEIJIOBOC PaBHOBECHE, HCIIapEHHE,
KOHJICHCAIUs, TUIABJICHUE, KPUCTAUIN3alis, KUIICHUE, BIaXHOCTh BO3/1yXa, MOBBIIICHUE JaBJICHHS rasa
IIPH €r0 HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEX[y MapaMeTpaMu COCTOSHHS ra3za B M30IpOIleccax,
JIEKTPHU3AIHUS Tel, B3aNMOACHCTBHE 3aPs/IOB;

OIMCHIBATh MEXAHMYECKOE [BIDKEHHE, HCIIONB3YS (M3WUYECKHE BETUYHMHBI: KOOpIWHATA, IYTh,
MepeMenieHrne, CKOpPOCTh, YCKOpPEHHE, Macca Tena, cujla, WMIYJIbC Tella, KHHETHYecKas SHeprus,
MOTEHIIMAIbHAS JHEPT s, MeXaHu4eckas paboTa, MeXaHHYecKas MOIIHOCTH; TIPU ONMHCAHWU MPABHIIBHO
TpakTOBaTh (HM3WYECKHH CMBICT HCIIONB3YEMBIX BEITHMYMH, WX OOO3HAYEHHUS M EIWHMIIBI, HAaXOAWUTH
(hopMyIIBI, CBSAZBIBAIOIINE JAHHYIO (PU3NIECKYIO BEMUINHY C IPYTHMH BETHYNHAMY,

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA Tel W TEIJIOBBIE SBJICHWS, UCHONB3YS (U3NUIECKHE
BEIMYWHBL: JABJICHUE Ta3a, TeMIepaTypa, CPeAHSsS KHHETHYecKas SHEPTHS XaOTHUECKOTO JIBHKEHHS
MOJIEKYJI, CPEAHEKBaApATHIHAS CKOPOCTh MOJIEKYJI, KOIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPTHs, paboTa
rasa, Ko3()(OUIMEHT MMOIIe3HOr0 NEHCTBYS TEIJIOBOTO JBHUTATENS; IIPA ONMHMCAHUH MPAaBUIBHO TPAaKTOBAThH
(bM3MUECKHUIT CMBICI WCIONB3YEMBIX BEIWYNH, WX OOO3HAUEHWS] W EIWHUIBI, HAXOAWTH (DOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (GU3NYECKYIO BEIWYMHY C IPYTHMH BETHINHAM;

OIMCHIBATh W3YYCHHBIC DIEKTPUYECKHE CBOWCTBA BEIIECTBA U OJJEKTPUYECKHE SBICHUS
(mpomecchl), HUCHONB3ys (U3NYECKHE BEIWYWHBI: JJIEKTPUYECKUN 3apsi, SJISKTPUYECKOoe TIoJe,
HampspKEHHOCTh TIONS, TMOTEHIWANl, Pa3HOCTh MOTEHIMANIOB, MPH ONMUCAHWW TPAaBUIBHO TPaKTOBAThH
(bM3MUeCKUl CMBICT HCIIONB3YEMBIX BEIHYWH, WX OOO3HAYEHUS M €AWHUIBI; YKa3bIBaTh (DOPMYIIBL,
CBSI3BIBAIONINE JAHHYIO (PU3NUYECKYIO BEIUUMHY C IPYTHMHU BEITHYNHAMU;

AHAM3UPOBATH (PU3NYECKHE MPOLIECCH U SIBIICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U MTPHHIIUIIBI:
3akoH BcemupHoro Tsarorenus, |, I u Il 3akonsr HeioToHa, 3aK0H cOXpaHeHHs] MEXaHUYECKOH 3HEPTuw,
3aKOH COXpaHEHHUS HMMITYJIbCa, TPUHIIUIT CYIEPIIO3UIINN CHJI, TIPUHIMII PaBHOIPABUS WHEPIIUAIBHBIX
CHCTEM OTCYETa, MOJEKYIIPHO-KHHETUYECKYI0 TEOPHIO CTPOSHHs BEIeCTBa, I'a30BbIE 3aKOHBI, CBS3b
CpeIHel KMHETHYECKOW YHEPTHH TEIJIOBOTO JBUKEHUSI MOJIEKYJ C aOCONIOTHOW TEMIIepaTypoH, MepBhId
3aKOH TEPMOIWHAMUKH, 3aKOH COXPaHEHHS IIIEKTPUUYECKOT0 3apsa, 3akoH KyioHa, mpu 3ToM pa3nndaTth
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BHIPAXKEHHE W YCIIOBHUS (TPaHUIbI, OOJACTH)
MIPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TNPUHIUIIBI JISHCTBUS MAIHMH, NPUOOPOB M TEXHUYECKUX YCTPOMWCTB;
pa3nuyaTh yCIOBHA MX 0€30MacHOr0 HCIONBb30BAHNUS B TOBCEIHEBHOM JKU3HHU;

BBITIOJHATh OKCIEPUMEHTHI 110 HCCICAOBAaHUI0 (PU3UYECKUX SBICHWUHW W  TPOIECCOB C
WCIONb30BAHMEM TPSMBIX M KOCBCHHBIX H3MEPEHHU, MpU 3TOM (OPMYIHPOBATh NpoOiIeMy/3amaqy u
THIOTE3y Y4eOHOT0 IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOT0 00 0pyIOBaHUs, TPOBOANUTH
OIBIT U (hOPMYJTHPOBATH BHIBOJIBI,

OCYILECTBIIATh MPSMbIE M KOCBEHHBIC M3MEPEHUS (U3NYCCKUX BEIMYMH, NMPH STOM BHIOUPATH
ONTHUMAJIBHBIA CHOCOO0 W3MEpEeHHs W MCIONb30BaTh M3BECTHBIC METOABI OICHKHM MOrPEITHOCTEH
HU3MEPEHUN;

HCCIIENOBAaTh 3aBUCHMOCTH MEKAY (QHU3UYECKMMU BETUYMHAMH C HCIONB30BAaHHEM MPSMBIX
W3MEpEHHI, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YNbTaThl OTY4YECHHOH 3aBHCHMOCTH
(U3NYECKNX BETMYWH B BUJIE TAOIHII ¥ IparKOB, IeNaTh BEIBOJBI 110 PE3YJIbTATaM UCCIIEJOBAHUS;

co0moaTe mpaBuia Oe30MacHOro TpyJa NpU MPOBEICHUW HCCIENOBaHWH B paMKax y4eOHOTO
9KCTIIEPUMEHTa, Y4EeOHO-UCCIIENIOBATENbCKON W MPOEKTHOW JIEATENbHOCTH C  HUCIOJIB30BaHUEM
W3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYJOBAHUS;

pemarb pacyéTHble 3a/laud C SIBHO 3aJIaHHOW (DU3NYECKOW MOJEIbIO, MCHONB3YS (U3NYECKUE
3aKOHBI W MPHHIUIBI, HA OCHOBE aHajK3a YCJIOBHS 33/I1a4d BHIOMPATh (PU3MYECKYIO MOJIENb, BBIICIITH
(u3nyeckre BeIMUMHBI U (HOPMYJIbl, HEOOXOMUMBIE I €€ PEIIeHus, IIPOBOAUTh PAcU€Thl M OIICHUBATH
peaTbHOCTh TIOIYYEHHOT O 3HAYCHUST (PU3MUECKOI BEITHYMHEI;

peliaTth KayeCTBEHHBbIC 3aJa4yd: BBICTpAMBaTh JIOTHUECKH HEMPOTHBOPECUYMBYIO  IIEMIOYKY
paccyXIeHui ¢ oropoit Ha U3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SIBIICHUS;

WCTOJIB30BATh TPU pelIeHUH y4eOHBIX 3aj[ad COBpEMEHHbIE MH(POPMAIOHHBIE TEXHOIOTHH IS
[OMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALlMM W MPEACTABICHUS y4eOHOM M HAy4HO-TOMYJIIPHOU
nH(OpMaIUK, TOIXYYEHHOW W3 pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH AaHAIM3UPOBATH MOIydaeMYIO
HH(pOPMAITHIO;

MIPUBOIUTH MPHMEPHI BKIIAA POCCHICKUX WU 3apyOSKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYKH,
00BSICHEHN € TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOIOTUH;

WCIOJB30BATh TEOPETUYECKUE 3HAHHS MO (PH3MKE B IMOBCEAHEBHOW JKH3HHM Ui OOecriedeHus
Oe30macHOCTH TpH oOpamieHuu ¢ TpubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, HJISl COXPAaHEHHUS
3I0POBBS B COOIIOIEHHUST HOPM 3KOJIOTHYECKOTO MTOBEIEHUS B OKPYKATOIIIEH cpene;

paboTaTh B TpyIIe C BBHIOJIHEHHWEM pa3IUYHBIX COIWAIBHBIX POJEH, IJIAHHPOBATH paboTy
TPYIITBI, PAIlMOHATBHO PACHPEAENATh OOSI3aHHOCTH W IUIAHHPOBATH JIESITEIHHOCTh B HECTAHAAPTHBIX
CUTYyaIUsX, aJIeKBaTHO OLIEHWBAThH BKJIA]] KAKIOTO U3 YYACTHUKOB TPYIIBI B PEIIEHNE PAaCCMaTPHBAEMOM
IPOOIEMEL.

K xonmy o0yuennst B 11 kiacce mpeaqMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPAKATh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMepax pPoiib U MecTO (PM3WKH B ()OPMHPOBAHUH COBPEMEHHOW HAayJIHOU
KapTUHBl MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHHWKH M TEXHOJOTHWHA, B TPAKTUYECKOW NEATENbHOCTH
JIFOJIEH, TIEIIOCTHOCTD U €WHCTBO (PM3MUECKON KapTHHBI MUPA;

YYUATHIBATh TPAHUIIBI IPUMEHEHNUS M3yYSHHBIX (PU3UYECKUX MOENEH: TOYSUHBIH MIEKTPUIECKHM
3aps, Jyd CBeTa, TOUYECYHBIN HCTOYHUK CBETA, S/IEPHAss MONENb aToMa, HYKIIOHHAs MOJEb aTOMHOTO
sIIpa TPH pellieHnH (PU3NYEcKuX 3a/1ay;

pacno3HaBath (u3MYecKHe SBIEHHs (IPOIecChl) W OOBACHATh WX HA OCHOBE 3aKOHOB
JNEKTPOJMHAMUKA ¥ KBAaHTOBOW (DH3WKHU: DSIEKTpUYECKas IMPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE IEWCTBUS TOKA, B3aMMOIEHCTBHE MAarHWTOB, JJIEKTPOMArHUTHAS WHIYKITUS,
NECTBHE MAarHUTHOTO TIONIi HAa TPOBOJHUK C TOKOM M JBWXKYIIMKCS 3apsil, SJIEKTPOMAarHUTHBIC
KosieOaHUsT W BONHBL, NPSIMOIMHEHHOE pAacIpOCTpaHEHUE CBETa, OTpPaKeHUE, TPEIOMIICHUE,
uHTephepeHus, Aupakius W TOJSpU3alus CBETa, JUCIEPCHS CBeTa, (OTOINEKTpUUecKuit dQekt
(porodddexr), cBeroBoe naBieHHWE, BO3HUKHOBEHWE JIMHEHYATOrO0 CIEKTpPa aroMa BOAOPOJA,
€CTECTBEHHAs! M HCKYCCTBEHHAsI PaIMOAKTUBHOCTE;



OMUCHIBATh HW3y4YCHHBIC CBOWCTBAa BeIIECTBA (DJICKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
ANEKTPUUECKYIO TPOBOJUMOCTh PAa3IIMUHBIX CPEM) U 3JIEKTPOMAarHUTHBIC SIBJICHHS (IIPOLIECCHI), HCIIOb3Y S
¢u3nvecKre BEMMUMHBL: SJCKTPUUYECKUN 3apsii, Crila TOKa, JEKTPHUECKOe HANPSIKEHUE, IIEKTPHUECKOe
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JCKTPOABIKYIIAsl CUia, paboTa TOKa, MHIYKLUUS MarHUTHOTO
noJs, cuiia Ammnepa, cuia JlopeHua, HHIYKTHBHOCTD KaTYIIKH, SHEPTHsI JJIEKTPUYECKOT0 M MATHUTHOTO
moJjiel, MepHoA M YacToTa KoiebaHWU B KomebaTenbHOM KOHTYpE, 3apsii M chila TOKa B Ipolecce
TapMOHUYECKHUX DJIEKTPOMATHUTHBIX KOJEOaHUH, (JOKyCHOE PacCTOSHUE U ONTHYECKasl CHIIA JIMH3bI, IIPU
OMMCaHKu MNPaBUIbHO TPAKTOBATH q)H3HHCCKHI7] CMBICJI MCIHOJIb3YEMBIX BCJIMYUH, HUX O603Ha‘IeHI/IH u
CIWHUIIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIONIME JAaHHYIO (U3HYECKYI0 BEIMYMHY C JPYTHMHU
BCIIMYMHAMU,;

OMNUCBIBATL M3YYCHHBIC KBAHTOBBLIC ABJICHUA W IIPOLCCCHI, HCIIOJIb3YA (pI/I3I/I‘-ICCKI/IC BCIIMYUHBI:
CKOPOCTDB 3JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTa CBETA, SDHCPTUd U UMITYJIbLC (1)OTOHa, nepuon
nojrypacmaza, SHEprus CBA3M aTOMHBIX AAC€P, IMPU OIMMCAHUHN NPAaBUJIbHO TPAKTOBAThH (1)1/131/1qu1<1/1171 CMBICJI
HCIIOJIB3YEMbIX BCIWYWH, UX 0603Haqu1/151 U CAWHUIILI, YKa3bIBaTb q)OpMy.IIBI, CBA3bIBAIOUIUEC 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 MOCIIEOBATEIBHOTO H MapaIeIbHOTO COSJMHEHUS TIPOBOTHUKOB, 3aKOH JIkoyisi—
JleHna, 3aKOH 3JIEKTPOMATHUTHOM MHAYKLIHMH, 3aKOH INIPSIMOJIMHEHHOIO pAaCIPOCTPAHEHUS CBETA, 3aKOHBI
OTPaXXEHHUsI CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHHe OWHINTeHHA s (oTtodddekra, 3aKOH
COXpaHEHMS DHEPTHH, 3aKOH COXPAHECHUS MMITYJIbCa, 3aKOH COXPAaHEHHS DJIEKTPHUYECKOTO 3apsijia, 3aKOH
COXpaHEHHs] MacCOBOT'O YMCIIA, IMOCTYNaThl bopa, 3aKOH palioaKTHBHOTO pacmlajia, Mpyu 3TOM pa3iHyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKCHHUE M YCJIOBUS (TPaHHIIBI, OOJIACTH)
MIPUMEHNUMOCTH,

OIIpEeNeNATh HaIpaBI€HHUE BEKTOpAa WHAYKIWHA MArHUTHOTO TOJS TPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cwitel Jlopentia;

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

BBITIONHATh OKCHEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3WYECKUX SBIEHHH M TPOIECCOB C
WCTIOJIb30BAaHHEM TPSIMBIX U KOCBEHHBIX H3MEpPEHWH: Mpu 3ToM (QopMynupoBaTh HpoliiemMy/3agady H
TUNOTE3y Y4eOHOr0 IKCIIEPUMEHTA, COOUPaTh YCTAHOBKY M3 MPEIOKEHHOIO 000y I0BAHMS, IIPOBOANTD
OITBIT U (hOPMYITHPOBATH BHIBOJIBI,

OCYIIIECTBIIATH TPSIMbIE M KOCBEHHBIE M3MEpEHWs (DM3WYECKHX BEIWYUH, MPH 3TOM BEIOWPATH
ONTUMAJBHBIN CIIOCOO0 W3MEpPEeHHs] M HWCIIONb30BaTh WM3BECTHBIE METONBI OIEHKH MOrPENIHOCTeN
HU3MEpEHNI;

HCCIIEZIOBATh 3aBUCHMOCTH (PH3MUYECKUX BEIMYWH C HCIIONB30BAaHWEM MPAMBIX HW3MEpPEHUH: MpH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATH PE3yAbTaThHl IMONYIEHHOW 3aBHUCHMOCTH (PH3MUECKUX
BEJIMYWH B BUIE TaOIHIl ¥ TpaUKOB, ENaTh BBIBOAKI 110 PE3YIIbTaTaM HCCIIECJOBAHMS,

coONroIaTh mpaBmiia 0e30MacHOr0 TpyJa MPU MPOBEACHWH HCCIEIOBAHHHA B paMKax y4eOHOrO
JKCIIEpUMEHTa, YUeOHO-HCCIENOBATENbCKOM HW  TPOEKTHOH JEATENbHOCTH C  HCIIOIB30BAaHUEM
M3MEPHUTEIHHBIX YCTPOHUCTB U JIA00OPaTOPHOTO0 000PYIOBaHNUS;

pemate pacu€THbIe 3aJadil C SIBHO 3aJaHHON (PU3NYECKON MOAENbhI0, MCHONB3yd (u3mdeckue
3aKOHBI W TIPHHIIMITEI, HA OCHOBE aHAIIM3a YCIOBUS 3a/a4ll BHIOMPATh (PU3NYECKYIO MOJIENb, BBIJIENATH
(m3uueckre BeMMYUHBI U (OPMYJIbl, HEOOXOMUMBIE M €€ PEelIeHus], IIPOBOAUTE PAcU€Thl M OIICHUBATH
pPeaTbHOCTh TIOTYYEHHOT O 3HAYEeHUs (PU3NUECKON BETNIMHBL;

pemaTth KadecTBEHHBIE 3aJlayd: BBICTpAaWBATh JIOTHYECKH HEMPOTHBOPEUYHBYIO  IEMOYKY
paccyXIIeHui C omopoii Ha H3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUe SBIICHHS;

WCIIONB30BaTh MPH PelIeHnH y4eOHBIX 3a7ad COBpEeMEHHbIe MH(OPMAIMOHHEBIE TEXHOIOTHH IS
MOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMU W TMPEJICTABICHUS Y4YeOHOW W HAyYHO-TIOMYIISIPHON
WH(POPMALIUK, TOJYYEHHOH W3 pa3idyHBIX HCTOYHMKOB, KPUTHUYECKH AaHAIM3HMPOBATh IOIy4aeMYIO
HuH(pOpMAaIHIO;



OOBSICHATh TPHUHIMIIBI JEUCTBUS MAIllMH, NPHOOPOB M TEXHHYECKHX YCTPOMCTB, pa3iHyaTh
YCJIOBHS MX O€30IaCHOr0 UCIIOIb30BAHMUS B TOBCEHEBHOM KH3HU;

MPUBOJUTH MPUMEPHI BKJIaa POCCHICKUX M 3apyOSKHBIX yYEHBIX-(H3UKOB B PAa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUUECKHE 3HAHMS 1O (PU3MKE B TOBCEAHCBHOW KM3HU UL O0CCIICUCHHS
0e30MacHOCTH TpH OOpalieHMH ¢ NpHOOpaMH M TEXHUYSCKMMHU YCTPOWCTBAMH, [UISi COXPAaHCHUS
37I0POBBSI ¥ COOMIOACHUST HOPM SKOJIOTHYECKOr0 TIOBEICHHS B OKPYIKAIOIIeH cpe/ie;

paboraTh B TpyNNE C BBHIIOJIHEHHEM pa3IUYHBIX COLUANBHBIX POJEH, MIIAaHUPOBaTh paboTy
Tpynnbl, paliMOHAJIBHO pPACIpPEACIIATH O6H3aHHOCTI/I U IUIAHUPOBATL JACATCIBHOCTH B HECTAHAAPTHBLIX
CUTyaluAiX, al€KBAaTHO OLICHUBATH BKJIa[ KaXXI0I'0 U3 YUaCTHUKOB I'PYIIIbI B PCIICHUC paCCManI/IBaCMOI\/'I
MPOOITIEMBI.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTHyeckue
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Pazgen 1. PUBUKA U METOAbI HAYYHOI'O IO3HAHUA
11 P 5 bubaunoreka [IOK
' HSHKE H METO/IBT HAYHHOTO TOSHATHA https://m.edsoo.ru/7f41bf72
Hroro no pasnmeny 2
Paznen 2. MEXAHUKA
bub6mmoreka IJOK
2.1 K
HHeMatiia > https://m.edso0.ru/7f41bf72
bu6mmoreka IJOK
22 Hlmamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.3 3 6 1 1
AKOHRI COXpATICHIL B MEXaHIKe https://m.edso0.ru/7f41bf72
Uroro no pazueny 18
Pazgen 3. MOJIEKYJISIPHASI ®PU3UNKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJNEKYJIIPHO-KUHETHYECKOU 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bbubnuoreka IJOK
3.2 O 10 1
CHOBRL TepMOTMHaMUIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUS BEIIECTBA. 5 Bubnuoreka IJOK
' da30BbIe MEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24

Paznen 4

. QJIEKTPOANHAMUKA



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 10 I[TPOTPAMME 68



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

11 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTnueckue
NporpamMmsI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl
Pazpen 1. DJIEKTPOANHAMUKA
MaruauTtHoe noje. DIeKTpoMarHuTHas bubmoreka [JOK
1.1 11 1 3
WHTYKIHST https://m.edso0.ru/7f41c97c
Hroro no pazaeny 11
Pazaen 2. KOJIEBAHHWSA U BOJIHBI
21 MexaHU4eCKHE U 2JIEKTPOMAarHUTHhIE 9 1 bu6mmorexa LIOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHUYeCKHE U DJIEKTPOMAarHUTHBIC 5 1 bubmoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 24

Pazjen 3. OCHOBBI CIIEIIUAJIbHOM TEOPUN OTHOCUTEJBLHOCTH

31 OCHOBBI CIIEITHAITEHON TEOPHH 4 1 bubmmoreka [IOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 OJ1eMeHThl KBAHTOBOI ONTHKU 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 Bubmmorexca LIOK
' R https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE A1IpO 5 Bbubnuoreka LJOK



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 paspeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®U3UKHN

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

Hroro no pazaeny 7
Pazaen 6. OBOBLIAIOIIEE IIOBTOPEHUE

6.1 Ob6o0matoriee MOBTOpEHUE 4 ﬁ;g;;ﬁésdzi(_)rﬁﬂ £2197¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 10O I[TPOTPAMME 68



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




MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
N KoauuecTBO yacos Jlara JyekTpoHHbIE U POBHIE
Tema ypoka Kontpoabnbie | IIpakTnueckue o0pa3oBaTeJibHbIE
n/n Bcero HM3y4eHH s
padoThbI padoThbI pecypchl
1 ®dusuka — Hayka o mpupoje. Hayunsie 1 Bubmorexa LJOK
METO/IbI TIO3HAHHSI OKPYKAIOIIEro MUPa https://m.edsoo.ru/ff0c32e2
Poap 1 MecTo pu3ukHu B GOopMUPOBAHUH
2 COBPEMEHHOM (El)ayqﬂoﬁ K(zplinmi MHpa, B 1 bubamorexa LIOK
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON NeITEIbHOCTH JIFOICH
Mexannuaeckoe asmxkerne. OTHOCUTEILHOCTD
3 MexaHI/I‘IeCKOFOJjIBI/I)KeHI/ISI. Ilepemerienue 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHE
4 PaBHOMEpHOE IPSIMOIIMHEWHOE TBMKCHHIE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOITHHEHHOE 1 bubmoreka [IOK
JIBUYKCHUE https://m.edsoo.ru/ff0c372e
6 CroOomHOE mazeHue. Y CKOpeHHe 1 bubmmoreka [IOK
CBOOO/THOTO MaICHHS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nemxenue. /[Brmkenne 1 bu6nmoreka IJOK
MaTepUaIbHOM TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHocuTENBHOCTH 1 amunes.
8 I/II})IepLLIIHanLHHe cucteMsl oTcueta. llepBrrii 1 Brbmorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HeroroHa
Macca tena. Cuna. IIpuHuun cynepno3unuu
9 cwt. Bropou 3akoH H1:>IOTI(I)Ha ,Z[T'II:I P : 1 bubmorexa HOK
5 https://m.edsoo.ru/ff0c3be8
MaTepruaIbHOH TOYKH
10 Tperuun 3akoH HeroToHA 17151 MaTepUalbHbIX 1 bubmmorexa LJOK

TOYCK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3be8

3akoH BCEMUPHOI'O TATOTCHUA. Cuna

bubmuoreka LIOK

1 TspkectH. [lepBast kocMHUYeckasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmauoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenns. Kospdumment tpenus. Cuna
13 COHpOTEIBHGHPISI Hpql)/l(b)lBLI[/I)KCHI/II/II) Tena B bubamorexa LIOK
KHIKOCTH WITH ra3e https://m.edsoo.ru/ff0c3f76
[MocTynarenpHOE U BpallaTebHOE JBHKCHHE
14 a0COJIIOTHO TBEPAOro Tejaa. MOMEHT CHIIBI. bubnuoreka IJOK
[Tieyo custbl. Y CIOBUSI paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc MaTepuaabHOM TOUKH, CHCTEMBI
15 MaTepuaiIbHBIX ToueK. MMmynbe cumbl. 3aKoH bubmmoreka LIOK
COXpaHeHUsI UMITyJbca. PeakThBHOE https://m.edsoo.ru/ff0c43d6
IBUKEHUE
Pabora u MmomHOCTh cuibl. KnHeTnaeckas
16 SHEPTHUA MaTE:)I/IaJILHOﬁ“ touku. Teopema 00 Bubmiorexa LIOK
s https://m.edsoo.ru/ff0c4502
M3MEHEHUHN KHHETHYECKOW YHEPTHH
[TorenumansHas sueprus. [loreHnuansHas
17 SHEPTHs YIPYyro aeopMHUPOBaHHON bubmmoreka [IOK
npyXuHbl. [TOTeHIIATbHAS SHEPTHS TENa https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTH 3EMITH
[loTenmuanpHbIE U HEMOTEHIINATHHBIE CHJIBL.
CBs13b PaOOTHI HEMOTEHIIHAIBEHBIX CHJI C
18 I/IBMeHepHI/IeM MexaanefKopf SHEPrUHu Br6morexa LIOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXpaHEHUS
MEXaHUYECKOH SHEPTHU
JlabopaTopnas pabota «VcciaemnoBanue cBs3u
19 PpaboTHI CHITBI C UBMEHEHHEM MEeXaHW4eCKOH

OHCPruu TCjla HAa MPUMCPE PACTIAKCHUSA
PE3NHOBOI'O KT'yTa»



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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Kontponbhas pabora no Teme «KunemaTuka.

20 JuHamuka. 3aKOHBI COXpaHEHHUs B bubamorexa LIOK
eXAHIKeY https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJI0KEHUSI MOJIEKYIISIPHO-

21 KHUHETHYECKOH Teopuu. EpOYH}(,)BCII)(OC bubamorexa LIOK

https://m.edsoo.ru/ffOc4dc2
nekenne. Juddysus
Xapakrep ABUKEHUS U B3aUMOJICUCTBUS
22 YaCTUI] BelecTBa. Mojenu CTPOSHHS Ta30B,
JKAJIKOCTEW U TBEPABIX TEI
93 Macca monekyn. Konndecto Berectsa.
IToctosiHras ABoraapo

24 TennoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenbcus

o5 Wneanersiii ra3 B MKT. OcHoBHOE bubmmoreka IJOK
ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa CpemaHei

26 KHHETHYECKOM BHCpEI/II/IyII[)BI/I)KeHI/I}IpMOerKYJI. bubmmorexa LIOK

N https://m.edsoo.ru/ff0c511e
Ypasuenue MeneneeBa-Knamnelipona

27 3akoH JlampToHa. ['a30BbIC 3aKOHBI
JlaGopaTopnas pabdora «lVccrienoBanue

28 3aBHCUMOCTH MEX]Ty MapaMeTpamMu
COCTOSIHHSI Pa3peXeHHOT0 Tra3a»

29 W3zonporecchl B neanbHOM raze U uxX bubmmoreka I[JOK
rpaduvecKoe MpeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenHsist sHEprus TepMOIUHAMUYECKON

30 CHUCTEMBI H CIIOCOOBI €€ H3MEHCHMUS. Bbubnuoreka IJOK
KonuuecTBo TemioTel u pabora. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OHOATOMHOIO HI€aIHbHOr0 Ta3a

bubmmoreka I[JOK
31 Buner teronepenauun

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4b74
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VY nenpHas TEIIOEMKOCTD BEIISCTBA.

32 KonuvecTBo TEIOTH pH Temionepenaye. bubamorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnunabaTHBIN TIpOIIECC
33 [lepBbIit 3aKOH TEPMOAMHAMUKH U €TO Bubmmoreka LJOK
MPUMEHEHHUE K U30IpoIieccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumMocTh mporeccoB B Mpupoze. Bubmoreka LJOK
Bropoii 3aK0H TepMOAMHAMUKA https://m.edsoo.ru/ff0c6230
35 Ipuntmn aevicreust u KI1] Termmosoit bubauoreka LIOK
MalluHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KT/
37 Dkonoruyeckue NpoOIeMbl TEIIIOIHEPTETUKN
38 O6o0mmaromuii ypok «MoJeKkysipHas bubmoreka [IOK
¢busmka. OCHOBBI TEPMOJANHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbhas pabora 1o Teme
39 «MOJIpeI(YJI}IpHE}I ¢u3uka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH
40 ITapoobpa3zoBanue 1 KOHICHCAITHS. bubmmoreka [IOK
Hcnapenue n KuIeHne https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHASI 1 OTHOCHTEIIbHAS BIIAKHOCTh bu6nmoreka IJOK
BO31yxa. HachImeHHbI#H map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuueckue u
42 amopdHBbIe Terda. AHU30TPOITHS CBOWCTB bubmmoreka [JOK
KpHCTALTOB. JKHIKHE KPUCTAILIBIL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHAaIIbI
43 [InaBnenue u kpucTamIM3ays. Y AeTbHAS bubmmoreka I[JOK
terutora 1aBiaeHust. CyomuMarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TEMI0BOro 0aaHca Bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Ten. JNEeKTPUYECKUH 3aps. bubmmorexa LJOK

I[Ba BH/JIA BJICKTPUYCCKUX 3apA10B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

HpOB OAHUKH, OUBJICKTPUKHU U

46 MTOJTYIIPOBOAHUKH. 3aKOH COXPaHCHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiia
47 BsaumogevictBue 3apsinoB. 3akoH Kynona. Bubmmoreka LJOK
ToueyHbIH ANEKTPUICSCKHH 3apsi/] https://m.edsoo.ru/ff0c6ced
Hanpsx€HHOCTh 3IEKTPUYECKOr0 MOJIS.
48 HprmHn cyHepH03I/IL[1£)1/I DJIEKTPUUIECKUX bubamorexa LIOK
- . https://m.edsoo.ru/ff0c6df2
noned. JInaun HAIpsAKCHHOCTU
49 Pabota cuit aneKTpocTaTHIecKoro Moisl. Bubmorexa [JOK
IMorennuman. Pa3HOCTh MOTEHITHAIOB https://m.edsoo.ru/ff0c6f00
TTpoBOIHUKH B TUIIEKTPUKU B
50 BJIpeKTpZ(iCTaTI/I‘I;KOM HOI:J)IG. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
,ZII/IB.HCKTpI/I‘IeCKaSI IIPOHUIIAEMOCTD
. bubmoreka [IOK
51 OnexrpoéMkocTs. KoHmencaTop https://m.edsoo.ru/ff0c7126
59 DNEKTPOEMKOCTD ITIOCKOTO KOHICHCATOpPA. bubmmoreka [IOK
DHeprus 3apsHKESHHOr0 KOHIEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopnas padora "M3mepenue 1
3JIEKTPOEMKOCTH KOHACHCAaTOpa"
ITpuniun neicTBUS U TpUMEHEHH e
54 KOH/IEHCATOPOB, KOMMPOBAJILHOTO aIapara,
CTPYWHOTO IPUHTEPa. DIEKTPOCTaTHIECKas
3amuTa. 3a3eMIIeHIE PIEKTPOIIPHOOPOB
DNEeKTPUUECKUI TOK, YCIIOBHUS €TI0
55 cymectBoBanus. [locTosHubIN TOK. Crina
toka. Hampsokenune. ConpoTrBiieHne. 3aK0H
Owma s y9acTka 1enu
[locnenoBaTensHOE, TapaIebHOE,
56 CMEIIAHHOE COEIMHEHNE TPOBOAHUKOB. 05 bubmmoreka LIOK

JlabopaTtopHas pabota «/3yuenue
CMELIaHHOI'O COETMHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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PaboTa 1 MOIIHOCTH SIEKTPUIECKOTO TOKA.

bubmuoreka LIOK

57
3akon J[xoyns-JleHma https://m.edsoo.ru/ff0c7838
3akon OMa IS IOJTHOM (3aMKHYTOI)
aeKkTpuueckoii renu. Koporkoe 3aMbIkaHuE.
58 a6 P H 5 I/fj IC 05 bubauoreka LIOK
aboparopHas padora «/3mepeHue .
paTopHaz p P https://m.edsoo.ru/ff0c7ae0
HWCTOYHHMKA TOKAa U €T0 BHYTPCHHET O
COIIPOTUBJICHUS
DNeKTpOHHAS TIPOBOJAUMOCTE TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTb COITPOTHRBIICHUS
METaJIJIOB OT TEMITepaTypBhI.
CBepx1mpoBOANMOCTE
60 ONEeKTpUYECKUH TOK B Bakyyme. CBOHCTBa
JJIEKTPOHHBIX IIyYKOB
ITonynpoBOIHUKH, UX COOCTBEHHAS U
61 y:f a ; O0BOAMMOCTh. CBOKCTBA n bubmmorexa IOK
IpuMecHas MpoBoAUMOcTs. CBoWCTBa p—N-
P posoa P https://m.edsoo.ru/ff0c84ae
repexona. [lomympoBoIHUKOBEIC TPHOOPHI
DNEKTPUIECKUH TOK B pacTBOpax u
pacriaBax dJIEKTPOITUTOB. bubmoreka [IOK
62
DJEeKTPONUTHYECKAS TUCCOIIHALINS. https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DNEKTPUIECKIH TOK B Ta3ax.
P . . bu6mmoreka IJOK
63 CaMOCTOSTEIbHBIN U HECAMOCTOSITEIbHBIH
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monuus. [lnazma
DneKTpruIecKre IPHOOPHI M YCTPOHCTBA H UX
64 a " ecKoe . e ep e };'[ 1:1 a Bubmorexca LIOK
MIPaKTHYECKOE MMPUMEHEHHE. BHJI
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30IMaCHOCTH
65 0606 . 3 bubmmorexa LIOK
00O YPOK «INEKTPOITHAMUKAY
FHATOMH Jp poA https://m.edsoo.ru/ff0c88be
KoHTponsHas paboTa mmo Teme
P P . bubmmoreka LIOK
66 «QnektpocraTka. [locTosHHBIN

JJEKTPUIECKU TOK. TOKH B Pa3IHMUHBIX

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8a8a

cpemax»

67 PesepBubiii ypok. KonTtposnbnas paboTa mo 1 Bubnmmorexa LJOK
Teme "DIeKTpoanHaMUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIii ypok. O600maromuil ypok mo 1 Bubmoreka LJOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

11 KUIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Jara
u/n Tema ypoka Beero Kontpoabusbie | IIpakTuueckue e — obpa3soBaTejbHbIE
padoThbI padoThbI pecypcbl

ITocTosiHHBIE MATHUTBI U UX

1 B3auMoeicTeue. MarautHoe none. Bekrop 1 bubmuoreka ITOK
MArHUTHON WHAYKIMA. JINHUY MarHUTHON https://m.edsoo.ru/ff0c9778
WHYKIIAN
MarsuTtHoe 1moJjie MPOBOJHUKA C TOKOM.

2 OmwIT Opcrena. B3:HM011e1‘/'ICTBHe 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe

MIPOBOIHUKOB C TOKOM

3 JlabopaTtopHas pabota «/3yuenue 1 1 bubmoreka [IOK
MarHUTHOT'O MOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOTO MOJISI HAa MPOBOJAHUK C

4 tokoM. Cuia Ammepa. JlabopaTopHas paboTa 1 1 bubmmoreka [IOK
«HccenenoBanme qeHCTBUS TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM)»

eficTBHE MAarHUTHOT'O TTOJIS Ha
5 z[I[BI/In(ymonca 3apsoKeHHyro yactuily. Cra 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. PaGora cunsl JlopeHa
OnexTpomaruuTHas HHAYKIuA. [ToTokx

6 BEKTOpa MarHUTHOU MHAYKIMU. DC 1
WHIYKUUU. 3aKOH 3JEKTPOMarHuTHON
uHaykuuu apanest

7 JlabopaTopHas pabota «/ccnenoBanue 1 1 bubmmorexa I[JOK
SIBJICHHSI DJIEKTPOMATHUTHON MHIYKIIHH https://m.edsoo.ru/ff0cal50
WNunaykTuBHOCTD. SIBIIEHNE CAMOWHTYKIIHU.

8 OJC caMOMHAYKIIMU. DHEPTUsi MATHUTHOTO 1 Bubnuoreka IJOK

II0JIA KaTYIIKKU C TOKOM. BJ'IGKTpOMaFHI/ITHOG
IoJae

https://m.edsoo.ru/ff0ca600



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
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Texauueckue yCTpOﬁCTBa " UX IPUMCHCHUC!
MOCTOSIHHBIC MAaIrHUTLI, 3JICKTPOMATrHUTHI,

o ANEKTPOJIBUTATEND, YCKOPUTEIN
QJICMCHTAPHBIX YaCTHUIl, MTHAYKIIMOHHAs I1CYb

10 Oo6o06marormii ypok «MarHuTHOE TOJe. bubmuoreka IJOK
DeKTpOMarHuTHAS HHIYKITHSD https://m.edsoo.ru/ff0cab82

11 Kontponbhas pabora 1o Teme «MarHuTHoe Bubmorexa LJOK
nose. DIeKTpOMarHUTHAS WHTYKIUSD https://m.edsoo.ru/ff0cad58
CBoOoTHBIE MEXaHUYECKHE KOJIeOaHusl.

12 apmonmnueckue koiaebanus. YpaBHeHUE Bubmorexa [JOK
rapMOHHYECKUX KojeOanuii. [IpeBpaiieHne https://m.edsoo.ru/ff0caf06
SHEPruu
JlabopaTtopHas pabota «lccinenoBanue

13 3aBHCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUH
rpy3a Ha HATH OT JJTUHBI HUTH U MacChl
rpy3a»

Konebarensubd KoHTYp. CBOOOAHBIC
JJIEKTPOMArHUTHBIC KOJICOAHUS B HJICATTbHOM
14 I(OJ'IC6I:;.TCJ'ILH0M KOHTYDE. AHanomi MEXTY bubamoreia LIOK
https://m.edsoo.ru/ff0cb820
MEXaHHUYECKUMH U 3JICKTPOMATHUTHBIMU
KoJIeOaHUSIMHI
®opmymna Tomcona. 3aKoH COXpaHEHH
15 aHer;)rZH B HJICATBHOM I(OJ'Ie6aTI;'ILHOM Bu6miorexa LIOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpe
[pencrasienue o 3aTyxXarOMUX KOICOAHUSIX.

16 BreiHyx1eHHbIe MeXaHUYeCKHe KOIeOaHusl. bubmmotexa IJOK
Pesonanc. Beinyx1eHHBIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMATHUTHBIC KOIEOAHUS
HepeMeHHBIIiI ToK. CHHYCOMTATbHBIN BuGmiorexa LIOK

17 MePEMEHHBIA TOK. MOIHOCTh TIEPEMEHHOTO

TOKa. AMIUTHTYIHOE U JICHCTBYIOIIIEe

https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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3HA4YCHUC CUJIbI TOKA U HAIIPSKCHUS

Tpancdopmarop. [IponusBoacTso, nepenaya u

18 MOTpeOICHHE HIIEKTPHYECKON IHEPTHH
VY CcTpoiCTBO M paKTHYECKOE MPUMEHEHNE
19 Z-)JICKI’)FpI/I‘ICCKOFOPSBOHKa reHepETopa brubmmorexa LIOK
> https://m.edsoo.ru/ff0cc324
MepEMEHHOT0 TOKa, JITHUN 3JIEKTporepeaayd
DKONOrMYECKHE PUCKHU TIPU MPOU3BOJICTBE
20 aneKTposHeprun. KyabTypa HCnonb30BaHMs
3JIEKTPOIHEPTUH B ITOBCETHEBHOU KU3HU
MexaHuueckue BOJIHBI, YCJIOBUSA
21 pacnpoctpanenus. Ilepuoa. CkopocTs bubmmoreka LIOK
pacmnpoCTpaHeHus U JJTHHA BOJIHEIL. https://m.edsoo.ru/ffOccab4
HonepeqHHe " IPpOAOJIBHBIC BOJITHBI
29 3ByK. CKOpOCTH 3ByKa. | pOMKOCTP 3BYKa. bubmoreka [IOK
Bricora Tona. TemMOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 ONIEeKTPOMATrHUTHEIC BOJTHBI, X CBOWCTBA U bubmmoreka [IOK
ckopocTb. I1Ikana 3IeKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIIEI paArOCBSI3U U TEIEBUICHUS.
PasButue cpenctB cBs3u. Paguonokamus
bu6mmoreka IJOK
25 KonTtponwsaas padota «KoiaebaHus 1 BOTHBD https://m.edsoo.ru/ff0cc6fs
[IpsiMonuHeliHOE pacipocTpaHEHUE CBETa B
26 0§H0p0nH0171 cpez[pe. T;)qeqllijmﬁ WUCTOYHHK Brbmiorexa LIOK
https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKECHUS
27 CBTeI;a. [TocTpoenne H306pa>1<e§m/f13 IIJIOCKOM Brbmiorexa LIOK
https://m.edsoo.ru/ffOcd4e0
3epkaje
[Ipenomnenwne cBera. HOJ‘{HO@ BHYTpEHHEE BuGmorexa [1OK
28 orpaxkeHue. [IpenensHBIN yro MOTHOTO

BHYTPEHHETO OTPayKEHUs

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0cd7f6

JlabopaTtopnas pabota «/3mepenue

bubmuoreka LIOK

29 MOKa3aTels TPETOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoeHue n300pakeHuil B JTHH3E.
30 Dopmyna TOHFI)<0171 JIMH3BL. gBCJ'II/I‘-ICHI/IC bubamorexa LIOK
https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlabopaTtopHas pabota «/ccnenoBanue
CBOWCTB M300pa)KEHUH B JIMH3aX)
Hucnepcus cera. ClOXHBII cocTaB 0e10ro
32 ceera. L[Ber. JlaGoparopHas paboTa
«Habnronenne aucnepcun cBeTay
33 Wnurepdepennus ceera. JJudpakius ceera. bubmoreka [IOK
JudpaxuronHas penérka https://m.edsoo.ru/ffOced22
34 ITonnepeyHOCTH CBETOBBIX BOJIH. bubmmoreka LIOK
IMonsipu3sarus cBeTa https://m.edsoo.ru/ff0cf02e
35 Onriueckue npuOOpsI M yCTPOICTBA U
YCIIOBHS MX 0€30IacHOTr0 MPUMEHEHUS
I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOU
36 szaHI];IIKI/I. ?[OCTyJIaTBI CHEIUATLHOU TEOPHH Bubmiorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
37 OTHOCHTEITLHOCTh OJHOBPEMEHHOCTH. bubmmoreka [IOK
3aMeyieHrEe BpEMEHH M COKPAIEHNE ITHHEL https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PEISITHBUCTCKON
38 ‘I&C”E/ILIBI. CB;BZ Macfm C DHEPTHEH U Brbmiorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTponsnas padora «OnTtika. OCHOBBI bubmmoreka I[JOK
CIIEIMATBHON TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
®oronbl. Popmyna [Inanka. OHeprus u bubmmorexa LJOK
40
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHE U UccaenoBaHue GorordpdexTa. bubmmorexa LJOK

Omeitel A. I'. CTonerosa

https://m.edsoo.ru/ffOcffc4
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3akoHnsl pororddexra. YpaBHEHUE

. g bubmuoreka ITOK
42 OuninTenHa st porosdpdexra. «Kpacuas https://m.edsoo.ru/f0d015e
rpanunay Ghorodpdexra
43 Harnenue cBera. OnbiTel [1. H. JIeOGenena. bubmuoreka ITOK
XUMUUYECKOE JEUCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4YecKre yCTpOMCTBA U IPAKTUYECKOE
44 npuMeHeHue: (oTod1eMeHT, (OTOJATUHK,
COJIHEYHas OaTapesi, CBETOAUO/
45 Pemenne 3ay1ad mo TemMe «1E€MEHTHI bubauoreka LIOK
KBaHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mopnens atoma Tomcona. ONBITEI
46 Pe3:pq)opzxa 10 PacCesTHUIO O.-JaCTHIIL. bubmmorexa IOK
https://m.edsoo.ru/ff0d091a
IInanerapHast Mmonens aroma
bu6mmoreka IJOK
47 Hoctynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuyenne u mormnomeHue GOTOHOB IpH
48 Hep;;?one aToma ¢ OE{OFO y?)OBHH 3Hegmn Bubmiorexa LIOK
. https://m.edsoo.ru/ff0dOafa
Ha pyroil. Buapl criekTpoB
Bonnossie cBorcTBa yacTull. BonHel ne
49 Bpovnsa. KopnyckynsapHo-BomHOBOW bubmmoreka [IOK
nyanu3M. CIIOHTAaHHOE U BBIHY)KJICHHOEC https://m.edsoo.ru/ff0d0ca8
M3ITy4YeHIe
OTKpBITHE PAAUOAKTUBHOCTH. OIBITHI
50 Pe3e§)(1)0pn§ r?o OTIPENIEIICHHUIO COCTaBa Brbmiorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaaroOaKTUBHOTO U3TYYCHUS
CaowcTBa anbda-, 0era-, raMMa-H3ITydeHHs].
51 BrusiHue pagnoakTHBHOCTH Ha KUBBIS
OpTaHHU3MBI
OTKpBITHE ITPOTOHA U HeI/ITPOIfa. H3zororbi. BuGmorexa LOK
52 Aubga-pacnaz. DIeKTpOHHBIN U

MO3UTPOHHBIN Oera-pacnaj. ['amma-

https://m.edsoo.ru/ff0d1162
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HU3Ty4ucHue

53

OHeprus cBsi3u HYKJIOHOB B sfpe. SaepHble
peakiuu. AnepHbid peakrop. [Ipodiiemsi,
NIEPCIEKTUBBI, IKOJIOTUYECKUE ACIIEKTHI
SINEPHOU DHEPTETUKU

bubmauoreka LIOK
https://m.edsoo.ru/ff0d1356

o4

OnemeHTapHbIe YacTUIlbl. OTKPBITHE
MO3UTPOHA. MeTo bl HAOIOICHUS 1
pETUCTpallUM 3JIEMEHTAPHBIX YACTHIL.
Kpyrastit cron «®yHnameHTalbHbIE
B3auUMOJICUCTBUA. EnnHCcTBO (hriznueckon”
KapTUHBI MUDPa

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

55

Bup 3Bé3mHoro HeOa. Co3Be3nusi, sipkue
3BE3/IBI, IIJTAHETHI, X BUJIMMOE JBHKCHHUE.
CoiHeuHas cucreMa

56

Comnune. ConHednast akTUBHOCTb. MICTOUHUK
suepruu CoJHITa U 3BE3]

57

3BE3IBI, TX OCHOBHBIE XapaKTEPUCTHKH.
3BE3IBI TIIABHOM TIOCIENOBATEIHHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O IPOUCXOXKICHUN U
sBommoruy ColtHIa U 3BE31

58

Mnineunbid [lyte — Hama ['anaktuka.
ITonoxenue n gpuxenne ConHua B
lanaxtuke. I'anaktuku. YepHble ObIphI B
SIApax rajJakTHK

59

Bcenennas. Paz0eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PenukroBoe u3nydeHue.
MeraranakTuka

60

Hepeennslie npo0ieMbl acTpOHOMUHT

61

Kontponbhas pabora «1eMeHTbI
ACTPOHOMHH U acCTPOPHUIUKU»



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

62

O6o0matomuii ypok. Pons ¢puzuku n
ACTPOHOMHH B IKOHOMUYECKOM,
TEXHOJIOTMYCCKOM, COIUaIbHON U dTHYECKOM
cdepax IesTeTbHOCTH YEI0BEKa

63

Oo6o06maromumii ypok. Ponb u Mecto Gpusuku
1 aCTPOHOMMH B COBPEMEHHON HayYHOU
KapTHHE MUpa

64

O06o06maromnumii ypok. Ponb dusuueckoit
TeOpHH B (OPMHUPOBAHUY MTPEICTABICHHUN O
¢buznveckol KapTUHE MHUpa

65

O6o06mmatonmii ypok. Mecto puznueckoit
KapTHHBI MHpa B 00IIIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAaY4HbIX IIPEICTABICHHUN O
pupose

66

Pe3epBHbIN ypok. MarHuTHOE moJe.
DNeKTpoMarHuTHas HHIYKIHS

67

PesepBHBIH ypok. Ontrka. OCHOBEI
CTEUALHONH TEOPHH OTHOCHTEIBHOCTH

68

Pezepusiit ypok. KBantoBas ¢usmka.
DJNIeMEHTHI aCTPOHOMHUH U aCTPOPUIHKH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

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., Axumoneproe o6iectBo «M3aarensctBo «IIpocBerieHne

» ®uswka, 11 kmace/ Msxkumes I'.J1., bByxosues b.B., Yapyrun B.M. nox penakiueii [TapdenrbeBoit
H.A., Axunoneproe o6iectBo «M3aarensctBo «IIpocBerieHne

» ®uswka, 10 xkiace/ Kacksinos B.A., O0miecTBO ¢ OrpaHUYCHHOM

0TBETCTBEHHOCTEIO «JIPODAY»; AkimonepHoe o6miecTBo «M31aTenbCcTBO

«IIpocsemmenue»

» ®usmka, 11 kmace/ Kacesinos B.A., OO0IIecTBO ¢ OrpaHUYSHHOM

OTBETCTBEHHOCTEIO «IPODA»; AKiinmonepHoe o01ecTBO «M31aTenbecTBO

«IIpocsenienue»

METOJUYECKUE MATEPHUAJIbI IJIS1 YUUTEJIA
[Iporpamma kypca ¢usukn mist 10—11 kimaccos. bazoserit ypoens (aBTop B.
A. KacbsHOB)

YMK «®usuka. 10 xnacc. ba3zoBeiif ypoBeHB»

1. ®uszuka. 10 kmacc. ba3oBerit ypoBeHb. Y 4eOHUK C 3JIEKTPOHHBIM
npuiokenreM (aBTop B. A. KacesHOB).

2. ®uzwmka. 10 xiracc. ba3oBerit ypoBeHb. MeToauaeckoe mocobdue (aBrop B.
A. KacpstHOB).

3. ®usuka. 10—11 kmaccel. bazoBsiit ypoBens. Terpans ams 1abopaTOpHBIX
pabot (aBTopsr B. A. KacesHoB, B. A. KopoBun).

4. ®usuka. 10—11 xmaccel. bazoBelil ypoBeHb. Kommniekt Terpaneit ans
KOHTPOJIBHBIX padoT (aBTop B. A. KachsHOB)

5. ®@usuka. 10 knacc. /Iunaktnyeckne kKapTOuKU-3a1aHus (aBTOpEI M. A.
VYmakos, K. M. Ymiakos).

YMK «®uzuka. 11 knacc. bazoBblil ypoBEHb

1. ®usuka. 11 knacc. ba3oBeiit ypoBeHb. YUeOHUK C 3IEKTPOHHBIM



npuioxenueM (aBTop B. A. KacesiHoB).

2. ®usuka. 11 knacc. ba3oBsiii ypoBenb. Metoauueckoe nocodue (aBrop B.
A. KacbsHOB).

3. ®uszuka. 10—11 knaccel. bazoBeiit ypoBens. Terpap A 1a00paTOpPHBIX
pa6ot (aBTopsl B. A. KacesHos, B. A. KopoBuH).

4. ®uzuka. 10—11 xnaccel. ba3oBeiit yposens. Kommutekt Terpaneit ans
KOHTPOJILHBIX pabot (aBTopsl B. A. Kacesnos, 1. B. Urpsimios).

5. ®@usuka. 11 knacce. /Iunaktnyeckre KapTouKku-3a1aHus (aBTopsl M. A.

VYmaxos, K. M. YmakoB).

MU DPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
1 http://nsportal.ru - cormansHast cets paOOTHUKOB 0OpPa30BaAHMSL.
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