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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢pusuke 6a30BOT0 YPOBHS Ha YPOBHE CpeIHETO 0011ero oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI
1 TpeOOBaHMI K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM mporpaMmebl, ipeactaBieHHbx B PI'OC COO, a taxxke
c yuéroMm ¢enepanbHON paboyeil mporpaMMbl BOCIHTAHUS M KOHIEMIMH MpernoaaBanus ydeOHoro npeamera «Dusmukay B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @enepanyy, peaqu3yrolxX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Copepxanve mporpaMMmbl 1O (U3MKE HANpaBleHO Ha (HOPMHPOBAHME €CTECTBEHHO-HAYYHOM KapTHUHBI MUpA
oOyuaronuxcst 10—11 knaccoB npu oOydyeHn# ux pu3NKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-IEATEIbHOCTHOTO OIX0/1a.
[Iporpamma mno ¢usuke coorBercTBYeT TpeboBanusamM DI'OC COO Kk mniIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3yJIbTaTaM 00yUEeHHMs], a TAKKE YUUTHIBAET HEOOXOAUMOCTh PealIn3allui MEKIIPEIMETHBIX CBsI3el (pU3uKu
C €CTECTBEHHO-HAy4YHbIMU Y4YEOHBIMH NpeAMETaMU. B Hell ompenenstorcs OCHOBHBIE LIEIM M3y4YeHUS (PU3MKH Ha ypOBHE
cpenHero ooOuero oOpa3oBaHUs, IUIAHUPYEMBbIE Pe3yJibTaThl OCBOCHUSA Kypca (DU3HMKHU: JMYHOCTHBIE, METalpeAMETHBHIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e IUIAaHMpPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHU Ha 0a30BOM ypOBHE, B TOM YMCJIE MPEAMETHBIE PE3YyJIbTaThl 0

rojiaM o0y4eHus;

e coJiepaHue yueOHoro npeamera « Ou3nka» mo rojgaM 00ydeHuUs.

®du3nKa Kak Hayka 0 HauOoJiee 00IIMX 3aKOHAX MPUPObI, BBICTyNask B KAYeCTBE y4eOHOIro MpeMeTa B IIKOJIE, BHOCUT
CYILIECTBEHHBIA BKJIaJ B CHUCTEMY 3HaHUU 00 okpyxkatomeM mupe. IKOIbHBIN Kypc (U3UKH — CUCTEMOOOpa3yroumi s
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBIICHUM,
M3y4aeMbIX XUMHUEH, Ouosiorueut, ¢usnueckoil reorpadueir u actpoHomueil. Vcmonb3oBaHue W aKTHBHOE MPUMEHEHHE
(bu3MYecKuX 3HAHWM OMpeNesseT XapakTep W pa3BUTHUE PA3HOOOPA3HBIX TEXHOJOTHHM B cdepe SHEPreTUKH, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, MOTY4YEHHUsI HOBBIX MAaTEPUAJIOB C 33JJaHHBIMU CBOMCTBAMHU U JIpyrux. N3yuenue puU3nku BHOCUT OCHOBHOM
BKJIaJl B (DOPMUPOBAHKE ECTECTBEHHO-HAYYHON KApTUHBI MUpa 00y4aromuxcs, B GOpMHUPOBAHUE YMEHUA IPUMEHSITh HAYIHBIN
METO/]l TO3HAHMSI TIPU BBIOJIHEHUN UMH Y4€OHBIX UCCIIEJOBAHUMA.



B ocHOBy Kkypca (u3uMKu A7 YpPOBHS CpeOHEro oOmiero oOpa3oBaHMs TOJOXKEH Pl HUACH, KOTOpbIE MOXKHO
paccMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOSHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISETCS TOTUYECKH 3aBEPUIEHHBIM, OH COJEPKUT MaTepuall U3 BCeX
pa3zenoB (GU3KKH, BKIIOUAET KaK BOMPOCHI KIIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn cenmepanuzayuu. B cCOOTBETCTBUU C HEW MarepHal Kypca (Ppu3ukd OOBEeAMHEH BOKPYT (DU3HUECKUX TEOPHI.
Benymum B xypce siBisieTcst GOpMHpPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIICCTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanmzanus MpeanosiaraeT HCHOJIb30BaHUE T'yMaHUTApPHOrO IMOTEHIMada (pU3HUECKOU
HAyKH, OCMBICIICHUE CBSI3U pa3BUTHUS (DU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoesn npuxnaonou nanpasiennocmu. Kype Gu3uku mpeanonaraeT 3HaKOMCTBO C IIUPOKHUM KPYTOM TEXHHYECKUX H
TEXHOJIOTMYECKUX MPUIOKEHUN N3YUCHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanvsyercs MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJCPIKAHUsS, MOCBSAMIEHHBIX HKOJIOTHYECKUM
npo0jemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHW W TEXHOJOTUM, a TakkKe OOCYXJeHus MpobieM
paIoHaIbHOTO TPUPOIOTIONB30BAHMS M SKOJIOTHYECKON O€30MaCHOCTH.

Crep>KHEBBIMU dJIEMEHTaMH Kypca (DU3HKU Ha yPOBHE CPEAHETO 00IIero o0pa3oBaHUs SBIAIOTCA (PU3HUECKUE TCOPUH
(bopMupoBaHre TPEACTABICHUN O CTPYKTYpe MOCTPOSHUS (U3UYSCKOW TEOpPHH, POJu (YHIAMCHTAIBHBIX 3aKOHOB M
MPUHITUIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHil, JJIS ONMHCAHUS €CTeCTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IEATEIbHOCTHBI TMOAXO0M B Kypce (U3MKH peanu3yercs TMpexae BCero 3a CY€T OpraHu3alvu
AKCIIEPUMEHTAJILHON JAeATeTbHOCTH oOyuaromuxcs. Jms 6a30Boro ypoBHS Kypca (M3HKH — 3TO HMCIOJB30BAHUE CUCTEMBI
(POHTATBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JTa0OPaTOPHBIX PabOT, KOTOPBIE B MporpaMme 1o (Gpu3uke 00HeTMHEHBI B
oOIIui CIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Briienenre B yka3aHHOM TepedHe JabopaTOpHBIX pabOT, MPOBOIUMBIX
JUIS KOHTPOJISI W OIIGHKH, OCYIIECTBIIICTCS Yy4YaCTHHUKAMHU O0pa30BaTeIbHOTO TMpollecca HCXOIs U3 OCOOCHHOCTEH
IJIAHUPOBAaHMUS W OCHalleHusi kabuHetra ¢usuku. Ilpu sTOoM oOecrneunBaeTcs OBIaJACHUE OOYYAIOIMIMMUCA YMEHUSMHU
MPOBOJIUTH KOCBEHHBIE N3MEPEHUS, UCCIEAOBAHNS 3aBUCUMOCTEN (PM3MUECKUX BEJIMYUH M TTIOCTAHOBKY OIBITOB IO TIPOBEPKE
MIPEIOKCHHBIX TUTIOTES.



bonpiioe BHMMaHWE YIENSETCS PEUICHUI0 PAaCUETHBIX M KAayeCTBEHHBIX 3anad. IIpu sTom i pacu€THeIX 3amad
PUOPUTETOM SIBISIOTCA 33/1a4d C SIBHO 3aIaHHOM (DU3UYECKOM MOJIEIBIO, MO3BOJISIONINE TPUMEHSATh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pas3fena Kypca, TaK U UHTETpUPYS 3HAHUS U3 Pa3HbIX pa3aeioB. [ KaueCTBEHHBIX 3a]a4
NPUOPUTETOM SIBJISIIOTCS 3aJaHUsI Ha OOBSICHEHHE MPOTEKaHUs (PU3NYECKUX SIBJICHUN U MPOLIECCOB B OKPY)KAIOIIEH KU3HHU,
TpeOyromue BeIOopa PU3NIeCcKoi MOIETH ISl CUTYaI[uHl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUu ¢ TpeboBanusamu OI'OC COO k maTepHabHO-TEXHHUYECKOMY OOECIEUEHHUI0 Y4eOHOro mpoliecca
0a30BbIN ypOBEHb Kypca (DU3MKU Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHUs JOKEH M3Yy4aTbCs B YCIOBUAX IMPEIMETHOTO
KaOuHeTa (PU3UKM WIM B YCJIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere
(U3UKH TOJKHO OBITH HEOOXOAMMOE JJAOOpaTOpHOE 000PYJOBAaHUE ISl BBHIIOJIHEHHUS YKa3aHHBIX B IIPOrpaMMme MO (U3MKe
YUYEHHUYECKUX MPAKTHYECKUX PadbOT U AEMOHCTPALlMOHHOE 000PYI0BaHKUE.

JleMOHCTpallMOHHOE 000pyIoBaHUE (POPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM MUHUMAJIBHON JOCTaTOYHOCTH U
o0OecrieunBaeT IOCTAHOBKY IEPEUYMUCICHHBIX B MporpamMMme Mo (U3MKe KIIOYEBBIX JIEMOHCTpAalMi IJs HCCIEeIOBaHUS
M3y4aeMbIX SBJICHUH U MPOLIECCOB, SMIIMPUUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlabopatopHoe 000pyI0BaHKE JIJIsl YUCHUUYECKUX TPAKTUUECKUX paboT (opMUpPYETCs B BUJE TEMATUUECKUX KOMITJIEKTOB
U oOecrieurBaeTcss B pacu€re OJHOrO KOMIUIEKTa Ha ABYX oOOydarommxcsa. TeMarhnyeckue KOMIUIEKThI J1abopaTOpHOro
000py10BaHUs JAOJDKHBI ObITh MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIE LU(POBBIX JIaOOpaTOPHil.

OCHOBHBIMHU 1IEJISIMU M3y4€HUs PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

e (QopMupoBaHue wuHTEpeca M CTPEMIICHHUS OOYy4YalOIIMXCA K HAyYHOMY U3YYEHHUIO TMPUPOJbI, Ppa3BUTHE HUX

MHTEJIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEJCTABICHUA O HAyYHOM METOJe MO3HaHWUS U (OPMUPOBAHHME MCCIEIOBATEIHCKOTO OTHOIIEHUS K
OKPY’KAIOLIUM SIBJICHUSIM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHUs] OCHOB CTPOCHMS MaTepuu U (hyHAaMEHTAIbHBIX

3aKOHOB (PU3HKHU;

e (opmHpoBaHHE YMEHHUIN OOBSICHATD SBJICHUS C UCIIOJIb30BAaHUEM (DU3MUECKUX 3HAHWN U HAYYHBIX JOKA3aTENIbCTB;

e (opmupoBaHHE MMPEACTABICHUIN O poH (PU3UKHU AJIS pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.



JlocTikeHre 3THX 1ieNiel 00ecIieynBaeTCs PEIMICHUEM CIISAYIONINX 3a/1a4 B MPOIIECCe N3YUeHUS Kypca (DU3UKHA Ha YPOBHE
cpeaHero oo1ero 0opa3oBaHus:

NpUOOpETEeHNE CUCTEMBI 3HAaHUN 00 00IUX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIOUAsi MEXAHUKY,
MOJICKYJIIPHYIO (PU3UKY, SJIEKTPOANHAMHUKY, KBAHTOBYIO (DH3UKY U JIIEMEHTHI acTPO(DH3UKH;

dbopMHupoBaHrE YMEHUHN TPUMEHATH TEOPETUUECKHUE 3HAHUS 1T OOBSICHEHHS (PM3HUCCKUX SIBJICHUN B IPUPOAC U IS
MPUHATHS TPAKTUYECKUX PENICHUN B IOBCEHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEelICHUs Pa3IUYHbBIX 33]1a4 C SIBHO 33JJaHHOM (U3HUECKOM MOJIENbIO, 3a/1a4, MOJIpa3yMeBaIOIINX
CaMOCTOSTENIbHOE Co3IaHue (PU3NUECKON MOJIEIH, aJIeKBATHON YCIOBHIM 33]1a4H;

MOHMMaHUe (PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIIECCOB, X
BIIMSIHUSL HA OKPY-KAIOIIYIO CPENy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHHUS U TPOBEICHUS (PU3NYECKHX SKCIEPUMEHTOB, aHaIu3a U
WHTEpIpeTauu nHpOpMaIuu, ONpeeIeHHs] IOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3JIaHUE YCIIOBUM JJIsI pa3BUTHSI YMEHUM ITPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOU JIESITEIBHOCTH.

Ha uzyuenue ¢pusnku (0a30BbIii ypOBEHb) HA YPOBHE CpeIHEro 001iero oopazoBanus orBoautcs 136 yacos: B 10 kiacce
— 68 yacoB (2 yaca B Henent0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIHO).

[Ipenyaraemslii B mporpamMme 1o (pu3uKe nepedeHb J1a00paTOPHBIX U MPAKTHIECKUX PabOT SBISETCS pEKOMEH/I0BAHHBIM,
VUUTENb JIeTTaeT BHIOOp TMPOBEACHUS JTa0OPATOPHBIX PadOT M OMNBITOB C Y4YETOM HWHIUWBUAYAIbHBIX OCOOCHHOCTEU
o0yyarommxcs.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O O3HAHUSA
®dusnka — Hayka o npupozae. Hayunbie METObI MO3HAHUS OKPYKAIOIIET0 MUpPA. POJIb SKCIIEpUMEHTA U TEOPUH B IPOILIECCE
MO3HAHUS MIPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue QpuU3NUECKUX SIBICHUNA U TiporieccoB. HayuHble runore3sl. @U3NUecKrue 3aKOHBI U TEOPUHU. ['paHUIIbI
MIPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [I[pUHITUIT COOTBETCTBHS.
Ponb 1 MecTo pusuku B popMUpOBAaHUN COBPEMEHHOM HaYyYHON KapTUHBI MUPA, B MPAKTUUECKOM IEATEILHOCTH JTFOJISH.
Jlemoncmpayuu
AHaJIOTOBBIE U ITU(POBBIE U3MEPUTENIBHBIE MPUOOPHI, KOMIBIOTEPHBIC TATUMKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe arxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTo ABMKEeHUA. Cucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOPOCTh (CPeaHSIST CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM TOYKH, X TTPOCKIINH
Ha OCH CUCTEeMbI KoopauHaT. ClI0XKeHHUE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MpSAMOJIUHEHHOE ABMXKeHuEe. ['paduku 3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH,
YCKOPEHUS, MyTH U TIEPEMENIEHNUS] MaTEPUATbHONW TOYKH OT BPEMEHHU.

CBobOosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuuenHnoe nemxeHue. [BMKEHUE MaTepUaIbHOW TOYKHU MO OKPY>KHOCTHU € MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO.
VYrioBasi CKopocTh, IMHEWHAast CKOpocTh. [lepuos u yactota obpamenus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckre yCTpOHMCTBA M TMPAKTUUECKOE MPUMEHEHUE: CIUJIOMETpP, ABUKEHUE CHAPSAJIOB, LEMHBIE U PEMEHHBIC
rnepeaayvu.

Jlemoncmpayuu

Mopenb cuctemsl 0TCUETA, UIUTKOCTPALMS KHUHEMATHYECKUX XaPAKTEPUCTUK IBUKCHUSL.



[IpeoOpazoBaHne IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXE U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTro MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Hanpasnenue ckopocTy Ipu ABMKEHUH MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenne HepaBHOMEPHOI'O IBUKEHUS € LIEIIBIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSA MEXAY IYTSAMH, NPOWIECHHBIMU TEIOM 3a II0CIEIOBATEIIbHBIE PABHBIC IPOMEKYTKU
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUM C HAYAIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3ydenue qBuKEeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuanun otHOocuTensHOCTH [ anmiies. [lepBeiil 3akoH HeroToHa. MlHEpLimanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoit 3akoH HeroToHa 111 MatepuaibHOM TOYKU. TpeTuil 3aKOH
Hprorona 11t MaTepuanbHbIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenne. Buasl TpeHus (okosi, ckoyib>keHus, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKONIBKEHHS U CHIIa
Tpenus nokosi. Koapduuuent tpenus. Cuia cCONpoTUBICHUS MPU JBUKEHUU Tela B )KUJIKOCTU UM rase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT crIIbl OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECUS TBEPIOIO TEA.

TexHnuecKre yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHNE: MTOAINUITHUKY, IBM)KEHUE HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBnenune nHepuuM.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.



N3mepenne cuil.

CroxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIiH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHHM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcioBust paBHOBeCHs TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenue aBmxkeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B IIPY>KUHE U PE3UHOBOM 00pasiie, OT ux aedopmMariuu.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonbl coxpanenus 6 MexanHuke

Nmmynbc MaTepuanbHOil TOUKHM (TeNa), CUCTEMbl MAaTEPHAIBHBIX TOYEK. MIMIyNibe CUIIbI M MI3MEHEHHUE UMITYJIbCca TeTa.
3aKOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE ABUKEHHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckast sHeprus MarepuanbHoil Touku. Teopema 00 M3MEHEHUU KUHETUYECKON SHEPTUH.

[ToTenmuanbHas »Heprus. [loTeHmanbpHas >Heprust ynpyro aedhopMUpOBaHHON MPYXKUHBI. [loTeHIManbHas SHEPTHs
Tesa BOJIM3U TTOBEPXHOCTH 3EeMITH.

[ToTeHnmanbHbie U HEMOTEHIUAbHBIC CUJIbl. CBsI3b paOOThl HEMOTEHIMAIBHBIX CHUJ C M3MEHEHHEM MEXaHHYECKOM
SHEPTUM CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTUM.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHU4eCcKre yCTPOMCTBA U MTPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIEP, MTPYKUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHIKEHHUE.

[Tepexon MOTeHIMATEHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydenne abCOMIOTHO HEYNPYTOro yiapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSIHBIX MasiTHUKOB.
UccnenoBanue cBsi3u pabOThI CHIIBI ¢ I3MEHEHUEM MEXaHWYECKON SHEPIUM Teja Ha MPUMEPE PACTSKEHUST pe3UMHOBOTO
KIyTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE MOJOXEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH U UX ONBITHOE 0OOCHOBaHME. BpOyHOBCKOE JBHKEHUE.
Huddyzus. Xapaktep IBHKEHUS U B3aUMOJEHCTBUS YaCTULl BellecTBa. MoJenu CTpOeHHs Ta30B, )KUIKOCTEW U TBEPIBIX TEJ
1 00BbSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeeil. Macca u pazmepsl MoJiekyJl. KonnyectBo BemiecTBa. [locTosiHnas
ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ nsmepenue. llkana remneparyp Llenscust.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH HIEaIbHOTO ra3za. AOCOOTHAs
TeMIIEpaTypa KaKk Mepa CpeAHEN KNHETUYECKON dHEPTUHU TEIJIOBOTO IBMKEHUA yacTul ras3a. [llkama temneparyp KenpBuna.
I'azoBbie 3akoHBI. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon [anerona. M3omponeccsl B ACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHne H30IPOLECCOB: U30TEPMa, U30X0pa, H300apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POoTOrpadru MOJEKYJI OPraHUYECKUX COETMHEHU.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnBbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3aNMOICHCTBUSI.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABJICHHUS Ia3a Ha CTEHKU COCY/IA.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHHSI MJI€AJIHOTO I'a3a, H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Omnpenenenre Macchl BO3/IyXa B KJIaCCHOM KOMHATe Ha OCHOBE M3MEpPEHUI 00bEMa KOMHATHI, TaBJICHUS H TEMIIEPaTypPbl
BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMEeTPaMU COCTOSIHUSI pa3peKEHHOT0 Ta3a.

Tema 2. Ochosbl mepmoouHamuKu

TepmoauHamMuyeckas cucremMa. BHYTpeHHssI 3HEprusi TEPMOJMHAMHUYECKOW CHUCTEMBI M CHOCOOBI €€ W3MEHEHMS.
KonuyectBo TtemnoTel u paboTa. BHyTpeHHsII »HEprus OJHOATOMHOIO HJI€aIbHOrO Ta3a. Buabl Teronepenaumu:
TEIJIONPOBOAHOCTD, KOHBEKIMS, U3ITydEHHE. Y JIeNIbHAS TEIUNIOEMKOCTD BelecTBa. KOIM4ecTBO TEIIOTHI IIPH TEILIONEpeaaye.

[Tonstue 06 agunabatHOM npouecce. [1epBblif 3akoH TepMoarHAMUKH. [IprMeHeHue nepBoro 3akoHa TEPMOJIUHAMUKH K
u3ornporueccam. ['papuueckas nHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh po1IeCCOB B IPUPOJIE.

TemnoBele MamuHbl. [IpuHIMOBL JEHCTBUS TEIUIOBBIX MamuH. I[IpeoOpa3oBaHus >HEPruM B TEIUIOBBIX MAallMHAaX.
Kosddumment nonesnoro naerictBus termoBor mammubl. [lukn KapHo u ero kodpduIMEHT MOJIE3HOTO JEUCTBUS.
DKOJIOrH4eCKHEe MPOOIEMbI TETNIOIHEPTETUKH.

TexHnueckue ycTpoiCcTBa U MPAKTUUYECKOE MPUMEHEHHUE: ABUTaTellb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK,
KOHUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEPruu Teja Mpu COBEPIIEHUHU pabOThl: BbUIET MPOOKH U3 OyTHUIKU MOJ JEHCTBUEM CXKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JATyYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEH sHEepTrun (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.

OnpIT 0 aAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CrOPaHusi, peaKTUBHOTO JBUTATENs.

Vuenuueckuii sxcnepumenm, 1abopamopuvie padomoi

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KouaeHcauusa. Mcmapenue u kurneHue. AOCONIOTHasE U OTHOCUTENIbHAs BIIAXXHOCTb BO3AyXa.
Hacepimennsiii nap. Y aenpHas TemioTa napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT 1aBJICHUSI.



Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPONMHS CBOWCTB KPUCTALIOB. JKUAKHWE KPUCTAJUIHL.
CoBpeMeHnHbIe MaTepuaibl. [lnaBnenre u Kpucramumzanus. Y aeibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TermioBoro danaHca.

TexHH4ecKkne YCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE. TUTPOMETP U TICUXPOMETP, KAJOPUMETP, TEXHOJIOTHUH
MOJy4YE€HUs] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTRA.

JIeMOHCTpalust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Paznea 4. JaekTpoanHamuka

Tema 1. dnekmpocmamuxa

OneKTpu3aums Tel. OJNEKTPUYECKUM 3apsAn. JlBa Buaa SIEKTpUYECKHX 3apsiaoB. [IpOBOIHMKM, AMDIEKTPUKU H
MTOJYTIPOBOJHUKH. 3AKOH COXPAaHEHUS AIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueuyHbll aneKkTpuuecKui 3apsai. DneKkTpuyeckoe nose. Hanpsk€HHOCTD
ANEKTPUYECKOro noJjs. I[puHumn cynepno3uuum 3JIeKTpUIECKUX Mojiei. JIMHuuM HanpsoKEHHOCTH 3JEKTPUYECKOTO TOJIS.

Pabora cun snekrpoctatmdeckoro mois. [lorennuman. Pasznocts moreniumanoB. [IpoBOMHUKM M JAUDIIEKTPUKH B
AIEKTPOCTATUYECKOM NoJie. [JuanexkTpruueckast MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonneHcaTop. DIeKTpOEMKOCT INIOCKOTO KOHJIEHCATOPA. DHEPTUs 3apsKEHHOIO KOHAEHCATOPA.

TexHUUeCcKHe yCTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, AJIEKTPOMETP, AIEKTPOCTATUUECKas 3alIUTa,
3a3eMJICHUE IIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN ariapat, CTPYHHBIA IPUHTED.

Jlemoncmpayuu



Y CTpONCTBO M MPUHLNI IEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOWAAM IUIACTUH, PACCTOSIHUA MEXIY HUMH H
JUDJIEKTPUYECKOU MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUUECKUM TOK. Y CJIIOBUS CYILIECTBOBaHUS JIEKTpUuecKkoro Toka. Microunuku Toka. Cuia toka. [TocTosTHHBIN TOK.

Hanpspoxkenue. 3akon OMa 15 y9acTKa LEeTH.

DIIEKTPUYECKOE COPOTHUBIIEHUE. Y AENBHOE CONPOTUBIIEHUE BenecTBa. [locmenoBarenpbHoe, mapawiesibHOE, CMEIIAHHOE
COECIMHEHNE ITPOBOJHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenia. MOMIHOCTh AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIAsi CUJla U BHYTPEHHEE CONMPOTHBJIICHUWE HMCTOYHHMKA TOKa. 3akoH Owma sl MOJHON (3aMKHYTOM)
aneKTpudecKon renu. KopoTkoe 3ambpIKaHueE.

DJIEKTPOHHAs TMPOBOJMMOCTh TBEPABIX METAJIOB. 3aBHUCUMOCTH CONPOTUBIICHHS METAUIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas M TMpPUMECHas MPOBOAMMOCTh MOJYyNpOBOAHMKOB. CBOICTBa pP—N-mepexona.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DIEeKTpUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [1nazma.



TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKH TOKa,
AJIEKTpOHArpeBaTe/IbHble MPUOOPBI, IIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHHUS, BAaKyyMHBIH THO,
TEPMHCTOPBI U POTOPE3UCTOPBHI, OITYIPOBOJHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTb CONTPOTUBIICHUS HUIMHAPUYECKUX MPOBOJHUKOB OT JIJTUHBI, TUIOUIA1 MONEPEYHOT0 CEUEHUS U MaTepuara.

CMmenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMoe n3mepeHue NEKTPOABIKYILEH CHIIbI. KOPOTKOE 3aMBIKaHNE TAJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBJICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

IIpOoBOIMMOCTE DIIEKTPOIUTOB.

HckpoBoii pa3psas U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyeHnne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JeKTpOABMKYIIEN CHIIBI HICTOYHHKA TOKA M €r0 BHYTPEHHEIO CONPOTUBIICHUS.

Habmronenue amekTpoiusa.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca usuku 6a30Boro ypoBHs B 10 Kitacce OCyHIECTBISIETCS ¢ YUYETOM COJEPIKATEIIbHBIX MEXIPEIMETHBIX
CBA3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meosrcnpeomemuule nonsimust, CBI3aHHbIE C U3YYEHUEM METOI0B HAYYHOT'O IO3HAHUS: SIBJICHNE, HAYYHBIH (akT, TUI0Te3a,
¢busnueckas BeIMUMHA, 3aKOH, TeOpHUs, HAOII0JeHIE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, JUHEHHas (QyHKUUs, mapadoia, runepboia, ux rpaukud U CBOMCTBA,
TPUTOHOMETPHUYECKUE PYHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPbI
Y UX NMPOEKLHUH HAa OCH KOOPAUHAT, CJI0)KEHHE BEKTOPOB.



buonocus: mexaHndeckoe ABIKEHUE B KUBOW mpupoje, 1uddys3usi, 0CMoC, TEII000MEH XUBBIX OpPraHU3MOB (BUIbI
TEIUIONEpe1aut, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAsE Macca, TEIIOBbIE
CBOMCTBa TBEPABIX TEJ, >KUJIKOCTEH W Ta30B, SJIEKTPUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLIMALIMS,
raJlbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JIBUKEHUH C HCIONb30BAHHMEM MEXAHU3MOB, YUYET TPEHMsI B TEXHHUKE, MOAIIUIHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHMsI UMITYJIbCA B TEXHHUKE (paKeTa, BOXOMET U JPYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus,
napoBasi TypOHUHa, OBITOBOM XOJOAUIBbHUK, KOHAUIMOHED, TEXHOJIOTHH MOJIYYEHHUS] COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCJIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIN
HPUHTEP, FIEKTPOHATPEBATENbHbIE PUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHUKA.

11 KUIACC

Paznen 4. JjaekTpoaMHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuTHl. B3anmoaelicTBHME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moje. BekTop MarHMTHOW MHAYKIHH.
[IpuHIMIT CyNepnO3UIIMM MAarHUTHBIX MMOJIeW. JIMHUM MarHUTHOW WHAYKIUHW. KapTuHAa JTUHWNA MarHUTHOW MHAYKIUW T1OJIA
MMOCTOSIHHBIX MarHuTOB.

MaruutHoe noJie IpoBOJIHUKA ¢ TOKOM. KapTuHa NTUHUI MHAYKIIUA MAarHUTHOTO MOJIA JJIMHHOTO MPSMOT0 MTPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT Ipcrena. BzanmoneiicTBue mpoBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHnia, e€ Moynb 1 HampaBieHue. J[BIKeHHE 3apsKEHHOW YaCcTUIIBI B OJTHOPOJHOM MarHUTHOM moJjie. PaGora
cwiibl JIopeHna.

SIBiieHUE 3JIEKTPOMATHUTHOM MHAYKUIUM. [I0TOK BEKTOpa MarHUTHOW MHIYKIUMU. DJIEKTPOABUKYIIAA CUJIA UHAYKIIMH.
3aKOH 2JICKTPOMArHUTHOM UHAYKIMKU Dapajes.



BuxpeBoe snekTpuueckoe mojie. DNEKTPOABUKYIIAS CHJIA UHIAYKIHUU B MPOBOJAHUKE, ABMKYIIEMCS MOCTYNAaTEIbHO B
OJIHOPOJAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIIUU. DJICKTPOABUKYIAs CHUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: ITIOCTOSHHBIE MAarHUTBI, JJIEKTPOMATrHUTBI, SJIEKTPOJABUTATEIb,
YCKOPUTEM DJIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHAYKIIUX MarHUTHOTO TOJIS.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuo Jlenua.

3aBUCUMOCTb AJIEKTPOJBUKYIIEH CUIIBI MHIYKIUH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBrieHUE CAMOMHYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

UccnenoBanue sBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Pa3znes 5. KosieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMacHumHble KO1e0aHUus



Konebarenbnas cuctema. CBoOOgHBIE MexaHWYeckue kojiebanus. ['apmonmyeckue konedbanus. Ilepuon, dacrora,
aMIiiTyaa u ¢asa kojgebanuid. [IpyKuHHBIN MasTHUK. MaTeMaTU4eCKUi MasTHUK. Y paBHEHUE TapMOHUYECKUX KOJIeOaHUH.
[IpeBpatieHue 3Heprum MNPy rapMOHUYECKUX KOICOAHUSIX.

Koneb6arenbubii KOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B UACATEHOM KOJIe0aTeThbHOM KOHTYpE. AHAIOTHS
MEXIy MEXaHUYECKUMU U JIEKTPOMArHUTHBIMU KoJieOanusimMu. @opmyna ToMcoHa. 3aKkOH COXpaHEHHs SHEPTUU B HI€AITbHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBnenue o 3aryxaromux kKosneOaHusx. BriHyX)7aeHHbIE MexaHWueckue kojeOaHus. Pe3onanc. BeiHyXIeHHbIC
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

IIepemennsIit TOK. CHHYCOUIAIBHBIN TIEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYHOE U AEHUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA M HATIPSIYKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenaya U MOTPEOJICHUE SJIEKTPUUECKOW SHEPruu. DKOJIOTMUYECKHE PUCKU IPH
MIPOMU3BOJICTBE AEKTPO3HEPrun. KynbTypa NCIoab30BaHus SJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuyeckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: SIIEKTPUUECKHUI 3BOHOK, T€HEpaTOp NEPEMEHHOTO TOKA, INHUH
aNEeKTponepeaay.

Jlemoncmpayuu

Uccnenoanue mapaMeTpoB KoaeOaTebHOM CUCTEMbI (IPYKUHHBIN I MaTEMaTUYECKUM MasITHUK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcrumiorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA U HAIIPSIKEHUST OT BPEMEHH ) JUTsI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTUA U KOHIEHCATOPA.

Mopenb TMHUY 3JIEKTPOIEepeIayu.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

Hccnenoanue 3aBUCUMOCTHY TIEPHO/IAa MaJIBIX KOJIEOAHUM Tpy3a Ha HUTH OT JIJTMHBI HUTU U MACCHI Tpy3a.

HccnegoBanue NepeMEHHOIO TOKa B LIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOIHBI, yciIoBUs pacupoctpanenus. [lepuoa. CKopocTh pacipOCTpaHEeHUs U JjIMHA BOJIHBL [lonepeunsie
U TIPOJI0JIbHBIE BOJIHBL. MHTepdepentus u qudpakiys MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJIHBL. Y CIOBUS U3TYyUYCHHUS JIEKTPOMArHUTHBIX BOJIH. B3auMHasi opueHraiusi Bektopos E, B, V B
ANEKTPOMArHUTHON BosHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, MPEJOMIICHHE, MOoJspu3auus, Iudpakius,
untepdepenius. CKoOpocTb IEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMAarHUTHBIX BOJH. [IpuMeHeHNe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUMIBI paIMOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuueckre yCTpOMCTBa U MPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPA3BYKOBasl JUArHOCTHKA B
TEXHUKE U MEIUIIMHE, pajiap, paIuoNpUEMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBY-mneus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HabGnronenue otpaxkeHus: U IPEIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

Hab6nronenue cBs3M rpOMKOCTH 3ByKa U BHICOTBI TOHA C aMILTUTYI0M U 4aCTOTOM KoJieOaHUM.

WccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX — BOJIH: OTpaXkeHHE, MPETOMIICHHE, TOJspu3auus, AuQpaxius,
uHTephEpeHITHS.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpAMOIMHENHOE pacHpoOCTpaHEHHUE CBETA B OMHOPOAHOM cpene. Jlyd cBera. ToudeuHbin
HMCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.



[Ipenomiienne cBeta. 3aKkOHBI MpPETOMIICHHUS CBeTa. AOCOJIOTHBIA TMoOKa3aTenb mpenomiieHusa. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblil yroJ MOJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparoniye u paccerBaronive JIMH3bL. ToHKas auH3a. POKYCHOE pAaCCTOSHUE W ONTHYECKas CUia TOHKOW JIMH3BI.
[TocTpoenre M300pakeHUA B COOMPAIONTNX M PACCEHMBAIOIMIMX JUH3aXx. DOopMylia TOHKOW JIMH3BI. YBEIWYEHUE, TaBAEMOE
JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass onrtuka. Wurtepdepenius cBeta. KorepeHTHble HCTOYHUKH. YCIOBUS HAOMIOJIEHHWS MaKCUMYMOB U
MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. JudpaknuonHas pemeéTka. YciaoBue HAOMIOIEHUA TJIABHBIX MAKCUMyMOB IpU MaJCHHUH
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE TMPUMEHEHHME: OYKH, Jymna, ¢GoToammapar, MPOEKIIMOHHBINA armapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHUKA, TU(PPAKIIUOHHAS PEIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsimonuHetHOE pacpocTpaHeHre, OTpakeHUE U NpesoMiieHre ceeta. OnTuueckue npruoOopsl.

[TomHOe BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIHOHHON PEIETKY.

Habmronenune nosipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu ceTa.

Pazgena 6. OcHOBBI cClieIUAJIBHOM TEOPHH OTHOCHTEIBLHOCTH
I'paHnLBl  IPUMEHUMOCTH  KJIACCMYECKOM MexaHUKW. [locTynmarel cneuuanbHOM — TEOpuu
MHBAPUAHTHOCTBH MOJYJIsI CKOPOCTH CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U COKPAILEHUE JJIUHBI.
DHEpPrus U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.
CBs13b MacChI € PHEPTUEN U UMITYJICOM PEJIATUBUCTCKON YaCTULIBI. DHEPTHS IIOKO.

Paszpnes 7. KanToBas ¢pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsa3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIHC (POTOHA.

OTHOCUTCIIbHOCTH.

Otkpeite u uccnenoBanue potoddpdexra. OnbiTel A. I'. CtoneroBa. 3akonsl GhoTodPdekra. YpaBHeHne DWHIITECHHA

s potoaddexra. «KpacHas rpanuiiay Gorosddekra.
Hasnenue ceera. OnwiTel I1. H. JIeGenena.
XHUMHUYECKOE JICUCTBUE CBETA.

TexHuueckne ycTpoicTBa M MPAKTHYECKOE MPUMEHEHUe: (POTodIeMeHT, (DOTONATUYNK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeLIHETo (poToaddekra.
Cseroauon.

Conneunast Oarapest.

Tema 2. Cmpoenue amoma



Mognenbs atoma Tomcona. OnbiTel Pezepdopaa mo paccesauto o -uactuil. [Inmanerapras moaens aroma. [loctymarsr bopa.

N3nydenne u nornomnieHue GOTOHOB MPHU MEPEXO0JE€ aTOMa C OJTHOTO YPOBHS dHEPruM Ha Jpyroil. Buasl cnektpoB. Crektp
YpOBHE SHEPTUH aTOMa BOAOPOIA.

BonnoBele cBoiicTBa yactul. Bonnsl ne bponnsa. KopnycCkyIspHO-BOITHOBOU Tyaau3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHE.

TexHruecknue yCTpONMCTBA M NMPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIM aHalu3 (CIEKTPOCKOIl), Ja3ep, KBAaHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGutoieHue nnHeRvaThIX ClIEKTPOB U3ITy4YEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTHI, J0Ka3bIBAIOIINE CIOXHOCTh CTpoeHMs sipa. OTkpbiTHE panunoakTuBHOCTH. OmnbiThl Pesepdopaa mo
OTIPEJICTICHUIO COCTaBa PAANOaKTUBHOTO M3nyueHus. CBoiicTBa anb(da-, 6eta-, raMmMa-u3nydeHus. BiausHue paanoakTMBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OTtkpbITHE TIPOTOHA U HEeWTpoHA. HyknonHas mozaens sapa I'eitzendepra—Banenko. 3apsia saapa. MaccoBoe 4uclio spa.
N3oToms!.

Anbda-pacnaa. DIEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacna. 'amma-u3nydeHue. 3aKOH paliOaKTUBHOTO pacnaa.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Snepusbiit peaktop. Tepmosinepusiii cuntes. [IpodieMbl U NEPCIEKTUBBI SACPHON IHEPTETUKU. DKOJIOTMUECKUE aCTIEKThI
SIEPHON DHEPIETUKMU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.



MeToap! HAOIIOACHHS ¥ PETUCTPAIUN dJIEMEHTAPHBIX YaCTHII.
@dyH1aMeHTalIbHbIE B3auMOJIeicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHHUYECKHE YCTPOMCTBA M IPAKTHUECKOE MPUMEHEHHUE: TO03UMETp, Kamepa BuiibcoHa, sACpHBIN peakTop, aToMHas
oomoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopsie pabonmul
WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUNKHU

Otanbl pa3BUTUS acTpoHOMHUH. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/bl, TUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. Conneynass akTUBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, MX OCHOBHBIE XapPAaKTEPHUCTHKH.
JluarpamMmmMa «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3[bl TJABHOW MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] TJIAaBHOM MOCIENOBAaTENbHOCTH. BHyTpeHHee cTtpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUSA O
MPOUCXOXKICHUM U 3BOOIMKA COHIA U 3BE3/1. DTaIbl )KU3HU 3BE3]I.

Mueunsiii [1yTs — Hamia ["anmaktuka. [Tonoxenne u nuxenne Comnnia B ['anaktrke. Tunsl ranakTuk. PaguoranakTuku u
KBa3apbl. YEpHbIE IBIPHI B A/IpaxX rajaKTUK.

Bcenennas. Pacummpenue Beenennoii. 3akon Xa66na. Pa3z6eranue ramaktuk. Teopus bonbiioro B3peiBa. PenmmkroBoe
W3JIy4YCHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeméunplie mpo6sieMbl aCTPOHOMUH.

Vyenuueckue nabnrooenus

Habumtoienust HeBOOPYXEHHBIM IJ1a30M C UCTIOJIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs OTPEeNICHUs TOJ0KEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3Be3/1usi CeBEpHOTro MOMyIIApHUs U SIPKHUE 3BE3IBI.



Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O6o01maronee NOBTOpeHUe

Ponb ¢u3nku u acTpOHOMHUH B SKOHOMUYECKOM, TEXHOJOTMYECKOU, COLMAIIBHON M 3THYECKOU cdepax AesTeIbHOCTH
YeloBeKa, POjb U MECTO (PU3MKM M aCTPOHOMHUHU B COBPEMEHHOW HAay4YHON KapTHHE MHpa, POjb (U3MUYECKON TEOpHH B
dbopMUpOBaHUN TPEACTABICHUH O (PU3MUECKONW KapTHHE MHpa, MECTO (U3NYECKON KapTHUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPO/IE.

MeknpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBIsIeTCs ¢ yUETOM COJAEPKATENbHBIX MEKIIPEAMETHBIX
CBA3EH C KypcaMH MaTeMaTUKU, OMOJIOTUY, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsmusl, CBI3aHHbIE C U3YYEHUEM METOJI0B HAYYHOIO TIO3HAHUS: SIBJICHUE, HAYYHbIN (PAKT, TUIIOTE3A,
¢bu3nueckas BeIUYMHA, 3aKOH, TEOpHUsl, HAOII0JEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHUI, TPUTOHOMETpUYECKHE (PYHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPHI U X IIPOECKLIMU HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB, IIPOU3BOIHbIC
AJIeMEHTapHbIX PYHKIUH, IPU3HAKU TOA0OUS TPEYTOJIbHUKOB, ONPEAeSICHNE TIIOAAN MIIOCKUX (Uryp u o0bEMa Te.

buonocus: snextpuyeckue SIBICHHUS B >KMBOW NPHUPOJE, KOJIeOATEIbHbIE IBMXKCHHS B JKMBOW MPUPOJE, ONTUYECKUE
ABJICHUS B )KMBOM IPUPOJE, ACUCTBUE PaIUALIMU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOE€HHUE aTOMOB U MOJEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUIMYECKOUN PEIIETKH, CIEKTPAJIBHBIA aHAIIN3S.

l'eoepagusa: MarHuTHBIE TIONIIOCa 3€MIIM, 3aJI€KH MAarHUTHBIX PYI, (POTOChEMKA 3€MHON MOBEPXHOCTH, MPEACKA3AHHE
3EMJIETPSACEHUM.

Texnonoeus: JTAHUM IEKTPOIEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, JJIEKTPOABUIATENb, MHAYKIMOHHAS 11€4b, pajaap,
panuonpuéMHUK, TENEeBU30p, aHTeHHA, TenedoH, CBY-mneub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OINTHKA, COJHEYHas
OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yuyebHoro mpenmera «®Pusuka» Ha ypoBHE cpemHero obuiero oOpazoBaHus (0a30BBIM YpOBEHB) JOJIKHO
o0ecreynTsh JOCTUKEHUE CISAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIngHOCTHBIE PE3yNbTaThl OCBOCHUSA YyueOHOTO mnpeaMera «Dusnka» JOMKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH
00y4JaroImuxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UITUEH JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OPHUEHTAITHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIINX TPAUIIMOHHBIM [IEHHOCTSIM POCCUUCKOTO OOIIIECTBA, pacCIIupPEHUE
YKA3HEHHOTO OTBITA U OIbITA AEATEILHOCTH B IIPOLIECCE PEATU3ALMU OCHOBHBIX HAIIPABJICHUN BOCHUTATEIIBHOMN 1€ TETBHOCTH,
B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3WIMK OOYYaOIIErocs KaK aKTHBHOTO M OTBETCTBEHHOI'O YJI€HA POCCHMCKOIO
00IIIeCTBA;

MIPUHATHE TPAJIUIIMOHHBIX 00IIIEUETIOBEUECKUX TYMaHUCTUYECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B MHTEpPECaX rpaXkJaHCKOro OOIIECTBa, y9acTBOBATh B CAMOYITPABIICHHUH B
oOpa3oBaTeIbHON OpraHu3allly;

YMEHHUE B3alMOJICCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C UX (PYHKIMSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K T'YMAQHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

IIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM POCCUUCKHMX YYEHBIX B 00JacTH (PU3UKU U
TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:



c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMI0 U MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U LICHHOCTH, B TOM YHCJIE B ICSTEIbHOCTU YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas 3CTETUKY HAYyYHOI'O TBOPYECTBA, PUCYIIETO (PU3HMUECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHMSA:

MHTEpPEC K pa3IU4HbIM cepaM MpodecCUOHANbHON AESITEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOH,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oyaylel npodeccuu U peain30BbIBaTh COOCTBEHHBIE YKU3HEHHBIC TJIAHbL;

TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00JIACTH (PU3UKH HA MPOTSHKEHUM BCEH KU3HU;

6) IK0JIOrHYeCKOr0 BOCTIMTAHHSA:

c(OPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpPbl, OCO3HAHHE INI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM;

IJJAHUPOBAHUE U OCYIIECTBIICHUE JECHUCTBUU B OKPYXKAIOWIEH CPEAE HAa OCHOBE 3HAHUS LEJIENM YCTOWYHMBOIO Pa3BUTHS
YeJI0BEYECTBA;

pacUIMpEeHHE ONBITA JEATETbHOCTH 3KOJIOTUYECKON HAMTPaBIEHHOCTH Ha OCHOBE UMEIOLIMXCS 3HAHUU 10 (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HaHHWE LIEHHOCTH Hay4YHOW JESITENIbHOCTH, TOTOBHOCTh B MPOIECCE N3YUYEHUsI (PU3BHKHU OCYIIECTBIATh MPOECKTHYIO U
MCCJIEI0BATENbCKYIO 1€ TEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Jjornueckue 1eMCTBUA:
CaMOCTOSTENIbHO (DOPMYJIMPOBAThH U aKTYaJM3UPOBATh MPOOJIEeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAETATH LETU AEATCIbHOCTH, 3aJ1aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTUKECHUS,



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH peLIEHUs TPOOJIEMbI C YIETOM aHAIN3a UMEIOIUXCSl MaTepUalIbHBIX U HEeMaTepUalibHbIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCSITEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJbTATOB IEISM, OLICHUBATh PUCKU MOCIIEICTBUN
NEeSATENbHOCTH;

KOOPJIMHHUPOBATH U BBINOJHATH Pa00OTy B YCIOBUSAX PEATBHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOIO B3aUMOJCHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MPHU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMHU MOHATUSIMU ¥ METOJIaMHU (DU3UYECKON HAYKH;

BJIQJIETh HAaBBIKAMHU Y4E€OHO-MCCIEIOBATENBCKOW M MPOEKTHOM JEATEIbHOCTH B O0JACTH (PU3UMKH, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHHS 3a7a4 (PU3NYECKOTrO COAEpPkKaHUs, TPUMEHEHUIO Pa3IuUYHbIX
METOJIOB IMO3HAHUS;

BJaJI€Th BUJIAMU JESTEIbHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaIH, TPEeoOpPa30BaHHUI0 U IPUMEHEHUIO
B Pa3NIUYHBIX YUYEOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh TPUUMHHO-CJIEICTBEHHBIE CBS3M W aKTyaJlH3WPOBATh 3a7ady, BBIIBUTATh TUNOTE3Y €€ PEIICHUs, HAXOIUTh
apryMeHTHI JJIsl I0Ka3aTeNbCTBA CBOMX YTBEPXKACHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEIICHUS 3aladdl pe3ysbTaTbl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33Ja41 B 00pa30BaTEIbHOMN IEATEILHOCTH, B TOM YUCJIE TPU U3YUEHUU (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTD 3HAHUS N0 (PU3MKE B MPAKTUUECKYIO 00JACTh )KU3HEAEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OpUrHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/I€Th HaBBIKAMU MOTy4YeHHsI HHPOpMaAUHU (PU3HUUECKOT0 COACPHKAHHS U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIHHO

OCYIIECTBISATH MOUCK, aHAJIN3, CUCTEMATH3AINIO U HHTEPIPETAINI0 HHPOPMAINH Pa3IMYHbIX BUIOB U (OPM MPEICTABICHHUS;



OLICHMBAThH JOCTOBEPHOCTH HH(OpMALINH;

UCIOJb30BaTh CpPEACTBA HMH(POPMALMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJOTUH B PEIIEHUU KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OPraHU3AIMOHHBIX 33a4 C COOJII0/IEHUEM TPEOOBAHNN 3pPrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus], MPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUs B Pa3MYHBIX (popmaTax ¢ yu€TOM Ha3HAuYCHUS MHPOPMAIMH U IEIEBON
ayJIuTOPHH, BBIOUPAs ONTUMAIIbHYIO (DOPMY MPEACTABICHUS U BU3YaIU3aLUH.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeCTBUS:

OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKU ¥ BO BHEYPOUHOH JACATEIHHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAIllUd U CMATYATh KOH(IJIMKTHI;

Pa3BEPHYTO M JIOTHYHO HU3J1araTh CBOIO TOUYKY 3PEHHS C UCIIOIb30BAaHUEM S3bIKOBBIX CPEJICTB;

MOHUMATh M MCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHANBUIyaIbHON pabOTHI;

BBIOMPATh TEMAaTUKY W METOJbl COBMECTHBIX JMEHCTBUN C yU4ETOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO UJICHA
KOJIJICKTHBA;

NPUHUMATh I COBMECTHOW IEATEIIbHOCTH, OPTaHU30BBIBATH M KOOPJAMHUPOBATH JCHCTBHS 1O €€ JIOCTHIKCHHIO:
COCTABJIATH IIJIaH JICUCTBUM, paCIIPeACIISITh POJIM ¢ YUETOM MHCHHH YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBAThH KA4€CTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMaH/IbI B OOIIHIA pe3yJIbTaT IO pa3pad0TaHHBIM KPUTEPHUSIM;

TpeIaraTh HOBBIC ITPOCKTHI, OIICHUBATh HUJIEH C TIO3UITUH HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYECKOW 3HAUMMOCTH;

OCYIIECTBJIATh TMO3MTHBHOE CTPATETHYCCKOE IIOBEJACHUE B PA3IMYHBIX CHUTYallUSX, IMPOSIBIATH TBOPYECTBO M
BOOOpaXKeHHUE, OBITh HHUITHATHUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:
CaMOCTOSITEIIbHO OCYIIECTBIISITh TO3HABATEIBLHYIO JEATEILHOCTh B 00JacTH (U3UKA U aCTPOHOMHH, BBISIBISTH
po0JIeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITEIIFHO COCTABJIAThH IUIAH PENICHUS PACYETHBIX W KAYECTBEHHBIX 3a7ad, IUIAH BBIMOTHEHUS MPAKTHYECKOU
paboThI C YUYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JIeaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO JSPYIUIMU B 00JacTH (U3UKU, MOCTOSHHO TOBBINIATH CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:

JIaBaTh OIICHKY HOBBIM CUTYAIMsIM, BHOCUTh KOPPEKTHBBI B ICITEIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIa/ICTh HABBIKAMU MMO3HABATEIILHON PedICKCUU KaK OCO3HAHUS COBEPIIIAEMbIX JIEUCTBUIN M MBICTUTEIBHBIX MPOIECCOB,
WX pe3yJbTaTOB U OCHOBAHMIA,

UCIIOJIb30BATh IPUEMBI PeICKCUU ISl OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKCHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPH aHAIIN3€E PE3yIbTaTOB JCSITCIBHOCTH;

IPUHUMATH Ce0sl, MIOHWMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce noCcTKEHNUS THYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTpaMMBbI O (PU3UKE NJIsT YPOBHSI CPEIHEr0 OOIIEero
o0Opa3oBaHUs Yy 00YYAFOIITMXCSI COBEPIIICHCTBYETCS SMOIIMOHAIBHBIM HHTEIUICKT, MPE/IOoIaralomuii ¢hopMIUPOBaHHOCTS:

CaMOCO3HaHUS, BKITFOYAIOIIETO CIIOCOOHOCT MOHUMATh CBOE IMOIIMOHATILHOE COCTOSIHUE, BUACTh HATIPABJICHHUS PA3BUTHS
COOCTBEHHOW dMOITMOHAIILHOM Cdephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBE/CHWC,
CIIOCOOHOCTH aIaITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHUSM U TIPOSIBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIONIEH CTPEMIJICHHE K JOCTHKEHHUIO IENU M YCIEeXy, ONTHMHU3M, WHHUIIMATHBHOCTD,
YMEHUE JIEUCTBOBATh UCXO/ISI U3 CBOMX BO3MOXKHOCTEM;



SMIIATUH, BKJIIOYAKONIEH CHOOCOOHOCTh MOHMMAaTh 3MOLMOHAJIBHOE COCTOSHUE JPYrHMX, YYUTBIBaTh €ro Ipu
OCYILIECTBJIEHUH OOILIEHNUS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpauMBaTh OTHOIIECHUS C JPYTMMH JIFOJbMH, 3a00THUThCH,
MPOSIBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koHniy oOyuenus B 10 Kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

JE€MOHCTPUPOBATh Ha MpPUMEpax posib U MECTO (U3UKHU B (POPMUPOBAHUM COBPEMEHHOW HAyYyHOW KapTHUHBI MHUpa, B
Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJOTHM, B IPAKTUUECKOMN AEATEIBHOCTH JIOJIEH;

YUHUTBIBATH TPAHUIIBI TPUMEHEHUSI U3YUYEHHBIX (PU3MUECKUX MOJENEH: MaTepuabHas TOYKa, MHEpUUaIbHAas CUCTEMA
oTcu€Ta, aOCOJIOTHO TBEPAOE TEJNO, UJICANbHBIA Tra3, MOJCIU CTPOCHMS Ta30B, KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelIeHnr GU3NYECKUX 3a/1a4;

pacno3HaBath (U3MUECKue SBJICHHS (IIPOLIECCH) U OOBICHATH MX HA OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-
KHHETUYECKOW TEOpHHM CTPOCHMSI BEIIECTBA M 3JEKTPOJAMHAMHUKUA: PABHOMEPHOE M PABHOYCKOPEHHOE MNPSIMOJUHEHHOE
JBUKEHUE, CBOOOJHOE MaJleHHE Tell, IBMXKEHHE MO OKPYKHOCTH, MHEPLMS, B3aUMOJEHCTBUE Te, NUu(Py3usi, OpOyHOBCKOE
JABUKEHHUE, CTPOEHHUE >KUIKOCTEH M TBEPIBIX Tel, U3MEHEHHEe 00bEMa Tela NpU HarpeBaHUU (OXJIAKIEHHUH), TEIIOBOE
paBHOBECHE, HCIAPEHNE, KOHICHC AN, IUIaBICHUE, KPUCTAJUIN3allksl, KUIIEHHE, BIAXKHOCTh BO3/yXa, MIOBBIIIEHUE JABJICHUS
ra3a npH €ro HarpeBaHUMU B 3aKPBITOM COCYJIE, CBSI3b MEXK]y ITapaMETpaMU COCTOSIHUA ra3a B U30IPOLIECCAX, JIEKTPUZALIMS
TeJ, B3aUMOJICHCTBUE 3aPsJIOB;

OMKCHIBATH MEXAHMUYECKOE JBUKEHUE, UCTIONB3Ys (U3NUECKUE BEIMUUHBI: KOOPAUHATA, MYTh, IEPEMEIICHUE, CKOPOCTD,
YCKOpEHHUe, Macca Tela, Cujla, UMIYJIbC Teja, KUHEeTHYeCKas SHEpTus, MOTeHIMalbHAas SHEprusi, MexaHuueckas padora,
MEXaHM4YeCKass MOUIHOCTh; IMPU OMNHCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKH CMBICT HUCIHOJIb3YEMbIX BEIUYMH, HX
0003HAYEHUS U €UHULBI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEIMUUHY C JPYTUMHU BETUYHMHAMU;



OTHCHIBATh U3YUEHHBIE TETIOBBIE CBOMCTBA TEJI U TEIIJIOBBIE SIBJICHUS, CTIOJIB3YsI (PM3NUECKHE BETUYMHBI: JaBJICHUE rasa,
TEMIIEPATYpa, CPEHAS KHHETUUECKAsk SHEPIUsl XaOTUYECKOTO ABM)KEHUS MOJIEKYJI, CPETHEKBAIPATUYHAS CKOPOCTh MOJIEKYIL,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSA 3HEPIus, padora raza, Ko3GQUIHUEHT MOJE3HOro AECUCTBUS TEIJIOBOTO ABUIATENS; MPH
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCHOJB3YEMBIX BEJIMYUH, UX O0O3HAUEHUS W €JUHUIIBI, HAXOJIUTH
(dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMH BETUYMHAM;

ONMKCHIBATh HW3YYEHHBIE JIIEKTPUUECKHE CBOMCTBA BELIECTBA M JIIEKTPUUECKHUE SBJICHHS (IIPOLECCHI), HCIOJIb3YS
¢u3nyecKkue BETUYMHBL: AJIEKTPUUYECKUI 3apsijl, 3JIEKTPUUYECKOE TIOJe, HANpsHKEHHOCTb IOJsI, TMOTEHIMAN, Pa3HOCTh
NOTEHLMAJIOB; IPU OMNHUCAHUU TMPABUIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS U
€AMHUIIBL;, YKAa3bIBaTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYUHAMU;

aHAIU3UPOBaTh (PU3UUECKUE MPOLIECCH U SBJICHUS, UCIOJb3Yd (PU3MYECKUE 3aKOHBI U MPUHUUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3axons! HeloToHA, 3aKOH COXpaHEHUsI MEXaHUUECKON YHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, IPUHLIUI
CYTNIEPIIO3HULIMH CUJI, TPUHLIUI PABHOIIPABUS HHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpEJHEW KUHETHMYECKOM HHEPruM TEMJOBOIO JIBUXKEHUS MOJIEKYJN C aOCONIOTHOMN
TEMIIEpaTypoOl, MepBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsna, 3akoH Kyrona, mpu 3Tom
pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPAXKEHHWE M YCJIOBHs (TpaHMIbI, OOJIacTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHILMIIBI JEHCTBHUS MAaIlMH, NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBUS HUX
0€30MacHOr0 UCMHOJb30BAHMS B TOBCEHEBHOM JKU3HMU;

BBINIOJIHATh JKCIEPUMEHTBI MO HUCCIENOBAHUIO (U3MUECKUX SIBICHUM M MPOLECCOB C HUCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEpPEHUM, MpU 3TOM (HopMyaupoBaTh Npodiemy/3afadyy M TUIOTE3y y4eOHOTO SKCHEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIJI0AKEHHOT0 000pyA0BaHUSA, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI,

OCYILECTBIISITh MPSMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEJIMYMH, NMPU 3TOM BHIOMpATh ONTHUMAJIBHBIN CIOCOO
M3MEPEHHUSI U UCTIOIb30BaTh U3BECTHBIE METOIbI OLIEHKH MOTPEUIHOCTEN U3MEpPEHU;

UCCJIeIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKHMMH BEJIMYMHAMHU C HMCHOJB30BAHMEM MPAMBIX HU3MEPEHUN, NMPU 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PUKCHUPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BHJIE TaOIUI[ U
rpaduKoB, JAenaTh BBIBOJBI IO PE3YJIbTaTaM MCCIEIOBAHNUS;



coOmro1aTh MpaBmiia 6€30MacHOT0 TPy/a MPU MPOBEICHUN MCCIICIOBAHNN B paMKaX y4eOHOTO dKCIEpUMEHTa, yIeOHO-
UCCJIEIOBATENILCKOM U TMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONUCTB U J1abOpaTOPHOTO
000opy10BaHUS;

pemaTh pacdéTHBIC 3aJ]a4M C SBHO 33aJaHHOW (PU3UYIECKON MOJENBIO, HCTIONB3Ys (PU3UYECKHE 3aKOHBI M MIPUHITUIIBI, Ha
OCHOBE aHalM3a YCIOBHUS 3aJayd BBIOUPATH (U3MUYECKYIO MOJENb, BBIICIATh (PU3UUECKHE BETUYMHBI U (HOPMYIIBI,
HEOOXOAMMBIC I €€ pEIICHUs, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS (DU3UICCKOU
BEITNYMHBL;

pemaTh KaueCTBEHHBIC 3aJjayM: BBICTpAUBATH JIOTMUYECKH HEMPOTHUBOPEUMBYIO IEMOYKY PACCYKJIECHUN C OMOpoil Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKUEC SIBJICHUS;

WCIIONIB30BaTh TIPH PEIICHUH YYCOHBIX 3a7a4 COBPEMEHHbIC HMH(POPMAIMOHHBIC TEXHOJIOTHHM [JI TIOWCKAa,
CTPYKTYPUPOBAHMSI, MHTEPIPETAIMA U TPECTABICHUS Y4EOHOW M HAyYHO-TIOMYJSpHOW WHGOpMAIMKM, TOJYYeHHOU H3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTydaeMyr0 HH(HOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPYKAIOIIEr0 MHUPA, B PA3BUTHE TCXHUKHA U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHUYECCKHE 3HAHUSA 1O (U3WKE B TMOBCETHEBHOW JKMU3HHU I OOCCICUYCHHs] OC30MacHOCTH TIPH
oOparieHnu ¢ mpuOopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHEHUS 3I0POBbs M COOJIIOJICHUSI HOPM 9KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIE C BBIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX DPOJICH, MIaHUPOBAaTh PabOTy TPYIIIBI, PAIlMOHAIBEHO
pacnpeneniaTh OOS3aHHOCTH W IUJIAHUPOBATH JIEATEIILHOCTh B HECTAHIAPTHBIX CUTYAIMAX, aJICKBAaTHO OIICHWBATh BKIIAJ
KQKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBaeMO TTPOOIICMBI.

K xoniy oOyuenus B 11 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y
00y4aroIuXxcst yMEHHIA:

JEMOHCTPHUPOBATh Ha MpUMEpax pPojib U MeCTO (pu3uKH B (POPMUPOBAaHUM COBPEMCHHON HAy4dyHOW KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJOTWW, B MPAKTUYECKOM ACATEIbHOCTH JIFOAEH, LEJIOCTHOCTh U E€IUHCTBO
(U3UYECKON KapTHHBI MUPA;



VYHUTHIBATh TPAHUIIBI PUMEHEHHUSI M3YYEHHBIX (PU3MUECKHX MOJIEICH: TOUCUYHBIA SJIEKTPUUYSCKUMA 3apsj, JIyd CBETa,
TOYCUYHBI UCTOYHHK CBETA, A/ICPHAS MOJCTH aTOMa, HYKJIOHHAsI MOZIENTb aTOMHOTO SiZjpa TIPH PEeIIeHUH GU3NISCKUX 3a/1a4;

pacmno3HaBaTh (pU3MYecKue sBICHUS (MPOLECChl) U OOBICHITh UX Ha OCHOBE 3aKOHOB DJIEKTPOJUHAMHUKH M KBAaHTOBOM
(GU3UKU: 3TEKTpUYECKas MPOBOAUMOCTD, TEIIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JECUCTBHS TOKA, B3aMMOJICUCTBHEC
MarHuTOB, 3JIEKTPOMArHUTHAs WHAYKIHS, IEWCTBHE MArHUTHOTO IIOJISI Ha MPOBOJHHUK C TOKOM WM JBYDKYIIHICS 3aps,
ANIEKTPOMATrHUTHBIC KOJIGOAHWUS W BOJIHBI, TPSMOJIMHEHHOE pacmpoCcTpaHEHHUE CBETa, OTPaKCHHE, IMPEIOMIICHHUE,
uHTepbepeHIus, Tudpakius 1 Moaspu3alus CBeTa, Aucnepcus cBera, porosrnekrpuueckuit apdext (hotosrddexr), cBeToBOE
JaBJICHUE, BOBHUKHOBEHHE JIMHEHYATOTO CIIEKTPa aToMa BOJOPO/1a, ECTECTBEHHASI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

OTHCHIBATh M3YYCHHBIC CBOMCTBA BEIIESCTBA (DJICKTPUICCKHE, MATHUTHBIC, ONITHYECKHE, IIEKTPUICCKYIO TIPOBOANMOCTh
Pa3TUYIHBIX CPEM) M DIIEKTPOMATrHUTHBIC SIBJICHUS (ITPOIIECCHI), UCTTONB3Ysl (DU3UICCKUE BEIIMUMHBL: AJICKTPUICCKUH 3apsil, CHJia
TOKa, DJIEKTPUYECKOE HAMIPSHKEHUE, SJIEKTPUIECKOE CONTPOTUBIIEHNE, PA3HOCTh MOTEHIIUAIOB, AJIEKTPOIBIKYIIAs cUjia, paboTa
TOKa, UMHAYKIUS MArHUTHOTO MOJjs, cuia Amrmepa, cuiia JlopeHria, MHIYKTUBHOCTh KATYIIKU, YHEPTUS IJIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEPUO/I U YacTOTa KoJIeOaHU B KOJIeOaTeTbHOM KOHTYpE, 3apsijl U CHjla TOKa B TIPOIIECCEe TAPMOHUYECKUX
AIIEKTPOMATrHUTHBIX KoJIeOaHUH, (DOKYCHOE PACCTOSHHE M ONTHYECKasl CUJIa JMH3bI, TIPH ONMCAHWM MPABHIBHO TPaKTOBATh
(M3UYECKUN CMBICT UCIIOJIb3YeMbIX BEJIMYWH, WX 0003HAUCHUS W €AWHUIILI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINEC JTAHHYIO
(U3UUECKYIO BEIMYMHY C JPYTUMH BEITHYHHAMM;

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHUS ¥ TIPOLIECCHI, MCHOJB3YySd (U3UYECKUE BEIMYUHBI: CKOPOCTh
AIEKTPOMATrHUTHBIX BOJIH, JTMHA BOJHBI M YACTOTA CBETA, DHEPTHUSA U UMITYJIBC (POTOHA, TIEPHO/T TTOJTypactaaa, SHEPTHsI CBSA3H
aATOMHBIX S7ICp, TIPU ONMHMCAHWH TMPABHIBLHO TPAKTOBATh (PM3MYECKUN CMBICI WCITOJIB3YEMbIX BEJUYMH, UX 0003HAUCHUS U
CAVHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (U3HYECKYIO BEIUYMHY C APYTMMH BEIWYUHAMH, BBIYUCIISITH
3HauYeHUEC (DU3NYECKOIN BEITHMUNHBI;

aHATM3UPOBATh (PU3UYECKUE TIPOIIECCHl U SBJICHHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHITUIBL: 3aK0H OMa, 3aKOHBI
MOCIIEZI0BATEIFHOTO ¥ MapaJlIeIbHOTO COSAMHEHHUS MPOBOAHMKOB, 3akoH Jxoyms—JIeHIla, 3aKOH 3JIE€KTPOMAarHUTHON
WHIYKIIUW, 3aKOH MPSMOJIMHEHHOTO pPACIpPOCTPAHCHHS CBETA, 3aKOHBI OTPAXEHUS CBETa, 3aKOHBI INPEJIOMIICHUS CBETa,
ypaBHeHUe DitHmTelHa ais Gpororddexra, 3aKOH COXpAHEHHS YHEPTUHU, 3aKOH COXPAHEHUS MMITYJIhCa, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHUsI MacCOBOTO YMCIa, MOCTyIaThl bopa, 3aKoH pajnoakTUBHOTO pacnaja, Ipyu 3TOM



pa3ianyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHWE W YCJIOBHUA (TpaHMIbI, 00JIacTH)
IPUMEHUMOCTH;

OTIPEIETISATH HApPaBICHUE BEKTOPA HHIYKIIMU MAarHUTHOTO IOJIS TPOBOJHHUKA C TOKOM, CHIIBI AMIIepa 1 CHutbl JIopeHta;

CTPOUTH U OMUCHIBATH N300paKEHHE, CO3/1aBAEMOE INTIOCKUM 3€pKaJiOM, TOHKOU JIMH3011;

BBITIOJTHSTh DKCIEPUMEHTBI 10 HCCICAOBAHHMIO (DU3UYECKUX SIBJICHUN W TPOIECCOB C HCIOIB30BAHUEM MPSMBIX WU
KOCBEHHBIX H3MEPCHHUIA: Tpu 3ToM (PopMymnpoBaTh MpobieMy/3amady W THUIIOTE3y Y4eOHOTO 3KCIEpPHMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIJIOKEHHOTO0 000PY10BaHUsI, POBOJIUTH OMBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS] (PU3UYECKUX BEJIUYMH, MIPU 3TOM BBIOMpATh ONTHUMAJIbHBIA CIOCOO
M3MEPCHHSI M UCIIOIh30BaTh N3BECTHBIC METO I OIIEHKH ITOTPEITHOCTEH H3MEpEHUA;

MCCJIEOBATh 3aBUCUMOCTH (DM3MYECKUX BEIIMYUH C MCIIOJIB30BAHUEM MPSMBIX H3MEPEHHUI: TIPH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCUPOBATh PE3YJIbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3NYECKHUX BEIMYMH B BUJE TAaOJIUIl U TPapUKOB, J1€TIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BaHMUS,

coOmro/1aTh MpaBuiia 6€30MacHOr0 TPy/Ja MPU MPOBEICHUN HCCIIEOBAHUN B paMKaX y4eOHOTO SKCIEPUMEHTa, Y4eOHO-
HCCJICIOBATENILCKOM ¥ TIPOCKTHOM JEATEILHOCTH C WCIOJB30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W J1a0OpPaTOPHOTO
000py10BaHUs;

pemaTh pacy€THbIC 3aJ]a4M C SBHO 3aJJaHHON (DPU3UYECKON MOJENbIO, HCTIONb3Ys (DU3UYECKUE 3aKOHBI W MIPUHITUIIBI, HA
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BbIOMPATh (PU3UYECKYIO MOJENb, BBIACHATh (PU3NUECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOaMMBIC IS €€ pEIICHUs, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS (DU3UICCKOU
BCJTNYMHBL;

pemaTh KadeCTBEHHBIC 3aJad: BBICTPAWBATH JIOTMYCCKH HEMPOTHBOPECUMBYIO IIEMOYKY PACCYXKICHUN C OMOpPOW Ha
M3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

WCIIOJIb30BaTh TIPH  PEHICHUH YYEOHBIX 3a7a4 COBpPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTMHM JJIs TIOHCKA,
CTPYKTYPUPOBAHHMSI, MHTEPIIPETAIIMA W TIPEJCTABICHUS YYCOHOW M HAyYHO-TIOMYJISPHOW WHGOpPMAIMH, TIOJYyYCHHOH W3
Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh MOJydaeMyro HH(popMaIuio;

OOBSACHSTH MPUHITUIBI AEUCTBUSI MAIIMH, PUOOPOB U TEXHUUYECKUX YCTPOUCTB, Pa3iNyaTh YCIOBUS MX O€30MMaCHOTO
WCITOJIH30BAHUS B TIOBCETHEBHOMN KU3HU;



MIPUBOINTH MTPUMEPHI BKJIAJIA POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B O0BSICHEHNE TIPOIIECCOB
OKPYXAaIOIIEr0 MUPa, B PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TMOBCEAHEBHOM XW3HM i oOecrieueHuss Oe30MacHOCTU TpHU
oOpareHnu ¢ mpruOopaMu U TEXHUICCKUMH YCTPOUCTBAMH, JIJISi COXPAHEHUS 3I0POBBS M COOIOICHUS HOPM IKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpymIie C BBIMOJHEHUEM Pa3JIMUYHBIX COLMAIBHBIX POJIEH, MUIAHUPOBATh paOOTy TPYIIbI, paliOHAILHO
pacnpenensiaTh OOS3aHHOCTU W TUIAHUPOBATH JIEATEIILHOCTh B HECTAHJIAPTHBIX CUTYAIlMSX, aJICKBATHO OILIEHMBATh BKJIAJ
KaXKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PAaCCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojyie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpPHOE ITPAMOIIMHENHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHEUHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOYKH I10 1 bubmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MHepuuanbHble CUCTEMBI bubmorexa LIOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcuera. [1epBsliil 3akoH HeroToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cuwi. Bropou 3akon bubmmorexa [JOK
yrep ' p 5 https://m.edsoo.ru/ff0c3be8
HeroToHa a5t MaTepuaibHOW TOYKU
Tperuu 3akon HeroToHa niis bubnmnoreka HOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LIOK

e https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia COpoOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ffOc41a6
VYcioBus paBHOBECHS TBEPIOTO TeJla
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubmmnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MatepuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKOW SHEPTUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHOW TIPY>KUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOUW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPTruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOH
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bBpoyHOBCKOE ABUKEHUE.
Audpdpysus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
1 TBEPJIBIX TEIl

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuectso
BemlectBa. [locrosnnas ABoraipo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKOU CUCTEMBI U
crocoOn! e€ m3mMeHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsl OJHOATOMHOI'O UJEATBHOTO
rasa

Bungsr TCIIonepeaaIn

VY nenbHas TEIUIOEMKOCTE BENIECTBA.
KonunuecTBo TemioTsl npu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTiMoCTh MPOIeccoB B

34 npupoje. Bropoii 3akoH bubmorexa LOK

prpoAe. S10p https://m.edsoo.ru/ff0c6230
TEPMOJINHAMUKHI

35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MallIuHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE TPOOIEMbI
TETUIOIHEPTETHKH
O06o0marmuil ypok

38 <<M0J'II€HK HI;I HaS}I’p ¢uznka. OCHOBBI bubmorexa OK

YP ’ https://m.edso0.ru/ff0c6938
TEPMOJTUHAMHUKHY
KonTponbHas padbora no teme
39 «Momnexkynspraas pusuka. OCHOBEI bubmorexa HOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIbHAS

41 BJI&KHOCTh BO3/1yXa. HachIeHHbIN bubmorexa [TOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrannmueckue u
aMmopdHbIe Tena. AHU30TPOIIHS
Iz(b P bubnuoteka [JOK
42 CBOMCTB KpHUCTaIoB. JKujkue

KpHuCTaJJIbI. COBpCMeHHHC
MaTCpHraJIbl

https://m.edsoo.ru/ff0c65f0



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

[InaBnenue u KpucrauM3aLus.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
o ' https://m.eds00.ru/ff0c6708
CyOnumarus
bubnunorexa LIOK
44 N 0
PaBHEHHE TEIIIOBOTO baarca https://m.eds00.ru/ff0c6820
DnexTpu3anus Tell. JINeKTPUICCKUN
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI Z[OBO HI/J;[KH 3a1f(r))H bubnnorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpPaHCHHUS AJICKTPUUECKOTO 3apsiia
BzaumopeucTBue 3aps10B. 3aKOH
47 Kynona. ToueyHLIW DIIEKTPUICCKUN bubnnorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanps>k€HHOCTB IEKTPUYECKOTO
48 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHNM https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubnmorexa [IOK
) 1AL, https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
[TpOBOIHUKHY U TUIEKTPUKHA B
50 3J'IpeKT J(I)CTaTI/IqeiKOM noILe bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
b K
51 DnekTpoeéMkocTb. Konnmencarop nommorexa O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "H3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 11st
ydacTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
ToKa. 3akoH Jlxoynsa-JleHma

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

DJIEKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh

0.5

0.5

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

60 .
CBoucTBa AJIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y MIPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CBoucrBa p—N-niepexoa. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B PaCTBOPAx U

62 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEKTPUYECKUH TOK B Ta3ax.

63 CamocTosTeNbHBIN U bubmmoreka [JOK
HECaMOCTOSATEIIbHBIA pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubmuoreka [JOK
«DNEeKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o teme
«nekTpocratuka. [locTostHHBIN

66 AJIEKTPUIECKUN TOK. TOKH B bubnmnorexa [JOK

pasnmuuHbIX cpenax» /Beepoccutickas
poBepoYHas paboTa mpu
NPOBEICHUH Ha OyMa)KHOM HOCHUTENe

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PesepsHbiit ypok. KonTponbHas Bu6mumoteka [JOK
67 1
pabora 1o Teme "DIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56
PesepBublii ypok. O6o0maromuit bubnuoreka [JOK
68 1
ypok 1o Temam 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fa[:;:ennﬂ :)Ig[?a[;zil;fenbﬂme
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas pabota «3ydenue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DIeKTpOMarHuTHasE WHTYKITHSI. 1

IToTok BEKTOpa MarHUTHOMN



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

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLHASD)

KonTponbHas pabota mo Teme
«MaruuTHOE 10JI€.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

CBOOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas pabota
«HMccnemoBanue 3aBUCHMOCTH
neproia MajbIX KojiebaHui rpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHBIH KOHTYP.
CBOOOIHBIE AIEKTPOMATHUTHBIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH
COXPaHEHMsI SHEPTUU B UI€aTIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIN TOK.
CuHyconaIbHBINM IEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEUCTBYIOLIEE
3HAQYECHUE CUJIBI TOKA U HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUUIECKOTIO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTporiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 KynsTypa ncnonb3oBanus
ANEKTPOIHEPIUU B OBCEHEBHOU
KU3HU
MexaHuueckre BOJIHbI, YCIIOBUS

acrpocrpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaI})ICHI/Iﬂ u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JUIMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONEeKTPOMAarHUTHbBIE BOJIHBL, UX

23 cBoMCTBa U ckopocTs. [Ikana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBS3U U

24 teneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokanus

o5 KonTponbnas padora «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpaHEHHE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmuorexa [IOK
IIpenenbHbIM yrou moJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKeHHUS
29 JlabopaTtopHas pabota «3mepeHue bubnnoreka [JOK
MOKa3aTelist MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyia TOHKON JIMH3BI bubmmorexa [JOK
FTOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTopHnas pabota
31 «UccnenoBanue cBOMCTB
300pa’keHH B JIMH3AX»
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
Wurepdepennus creta. Judpaxnus bubnuoreka [IOK
33 N
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuorexa [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynartel cienuanbHOU TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubmmorexa [TOK
AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJbC
38 PEIATUBUCTCKON YacTUllbl. CBs3b bubnnoreka [HOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIUATIBHON TE€OpUU bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. Popmyiia I1nanka. bubnnorexa [HOK
DHeprus u uMNnyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 [TOK
nonnoTexa
41 .0 A.T.
Porooperra. ObIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3H'HmTeI(£Ha an)l(bq)oroaq)(;@)ema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. XuMHUECKOE ICHCTBUE bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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Perenne 3agau 1mo reMe «JIeMEHTHI

bubmuorexa [JOK

4 KBaHTOBOU OITHUKH https://m.edso0.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro a- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas Mmojenp aroma
bu6mmoreka [IOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0d0Oafa
Wznyuenue u noruoiieHue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBbie cBoricTBa yactuil. BonHbl
ne bpouia. KopnyckynsipHo- bubnmnoreka [JOK

49 .

BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ffod0fd2
PaauoOaKTUBHOTO U3ITYyUCHUS
CaoucrBa anba-, 6era-, ramma-

51 u3nydeHus. BausHue
PaAMOAKTUBHOCTHU Ha KUBbIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 M3oronsl. Anbda-pacman. bubnuorexa [JOK
DJEeKTPOHHBIW U MO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnaz. ['amma-uznydenue

53 DHeprus CBSI3 HYKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. AnepHbId

https://m.edsoo.ru/ff0d1356
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peakrop. [Ipo6ieMbl, TEPCIIEKTUBEI,
9KOJIOTMYECKUE ACTICKThI SACPHOU
SHEPreTHKH

54

55

56

DneMeHTapHble YacTullbl. OTKpPBITHE
Mo3UTpoHa. MeTOo Il HAOIOICHUS U
PErUCTpaLH 3JIEMEHTAPHBIX

yactull. Kpyrieli cton 1
«DyHIaMeHTaIbHbIE

B3auMojercTBus. EquHCcTBO

buznuecKOr KapTUHBI MUPa»

DTanbl pa3BUTHS aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE acCTpOHOMUHU. Bun
3BE31HOTO HeOa. Co3Be3aus, IpKre
3BE3/bI, INIAHETHI, UX BUINMOE
nBrkenre. CojIHEYHasI cUCTEMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

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

57

3BE34b1, X OCHOBHEBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
MOCJIEN0BaTENbHOCTH. BHyTpeHHEee
cTpoenue 3B€311. COBpeMEHHBIE
MPEJCTABICHUS O IPOUCXOKICHUHU U
sBomtonun CoJTHIIA U 3BE3]T

58

Mineunsd [1yTe — Hama
I"amakTuka. [lonoxenue u nBUXEHUE
Comnnna B N'amaktuke. ['anakTuky.
YepHble AbIPHI B s1pax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITy4YeHHE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtposbHas pabota «71€MEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(bopMHpOBaHUU MPEACTABICHUHN O
¢du3nyeckoil kapTHHE MHUpa

O6o06matomuii ypok. Mecto
bu3NYECKOI KapTUHBI MUPA B
o0111eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeCTaBICHUN O IPUPOE
PeszepBHBIil ypok. MarHuTHOE 110JI€.
DNeKTpOMarHuTHAS WHIYKIIHS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEJIBHOCTHU
Peze 1 ypok. KBanroBa. 3HKa.
68 aﬂel\lfl):;;zl};iT OHsMHHTH ]:1 o 1 Eubmorexa ITOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






