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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CPETHETO OOIIEro o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusi y4eOHOro
npenvera «®@u3uka» B oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Copepxanue mporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHun ux Gu3nKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanH3alli MEKIIPEIMETHBIX
CBs3el (PU3UMKM C ECTECTBEHHO-HAyYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IIEJIM M3yYeHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no (puzmKe BKIIOYAET:

e [JITAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (U3MKHU Ha 0a30BOM YpPOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cosiepkanue yueoHoro npeamera «Pusnkay mo rojgaM o0ydeHusl.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KaueCTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpy»KarolleM MHpeE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIUN [ €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE ITPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHWe W aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMII B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue ¢pu3Mku BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca Ghu3MKH A9 YPOBHS CpeaHEro o01mero o0pa3oBaHUs MOJIO0XKEH PsJ UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3AesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npeanosiaraeT UCMOIb30BaHHE TYMaHUTAPHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »osxonocusayuu peann3yercs TOCPEACTBOM BBEACHMSI JJIEMEHTOB COJACpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEeXHUKU U TEXHOJIOTUH, a TaKXKe 00CyXAeHUs Mpo0IeM pallMOHaIbHOTO IPUPOJIONIONIB30BAaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIISIOTCS  (pu3nyeckue Teopuu ((GopMHpOBaHUE NPEACTABICHUNH O CTPYKTYype MOCTPOCHMS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeSTeTbHOCTHBIN MOIX0/ B Kypce (DU3UKU peaiu3yercs MPexkIe BCEro 3a cuér
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paldoT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieunBaeTcs OBJIAJEHHE OOYUYaIOUIMMUCS YMEHHSIMH IPOBOAMTH KOCBEHHBIE W3MEpPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJIENbIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfela
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pas3zenoB. s KayecTBEHHBIX 3ajjad IPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’KaloIIe XKu3HHU, TpeOyromme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieueHnI0 yd4eOHOro rmnpoiiecca 0a30BbIM ypOBEHb Kypca (PU3MKM Ha YPOBHE CpPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3UKU T0JKHO OBITh HEO0X0AUMOE J1Tab0paTOpHOE 000PYIOBAHKE /IS BHIIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMme Mo
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecrneurBaeTcss B pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e hopMupOBaHNE HHTEpeca M CTPEMJICHHs OOYyYaroIIMXCsl K HAy4HOMY HW3YyYEHHIO

IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e Da3BUTHE TPEACTABICHUH O HAyyHOM METO/A€ TO3HaHUsA H  (HOpMHUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



e (hopMUpOBaHNE HAyYHOI'O MHUPOBO33PEHUS KAK pe3yJbTaTa U3Y4E€HHUS OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (hopMupoBaHre YMEHUN OOBSICHSATH SBICHHUS C WCIOJIH30BAaHUEM (DU3NYECKUX 3HAHUHN H
HaY4HBIX J0Ka3aTeJIbCTB;

e (hopMupOBaHMUE MPEICTABICHUN O POIM (QU3MKH sl Pa3BUTUS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHH.

JocTikeHnne 3TUX Lenel o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

u3ydeHust Kypca GU3MKU Ha YpPOBHE CpeJHEro o0uiero o0pa3oBaHus:

e IPUOOPETEHUE CUCTEMbI 3HAHUN 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY 1 TIEMEHTHI aCTPOPHU3UKY;

e hopMupOBaHME YMEHUH NPUMEHATh TEOPETUYECKHE 3HAaHUA I OOBSICHEHUS
¢u3nuecKux SIBICHUM B MpHpoOJe M JUIsl NPUHATUS NPAKTUUYECKUX pEIIeHU B
IMOBCEAHEBHOM KU3HU;

e OCBOEHHE CITOCOOOB pEIICHUs Pa3IMUHBIX 33/1a4 C SIBHO 3aJJaHHON (PH3MUECKON MOJICNBIO,
3ajjay, IMOJPa3yMEBAIOIIMX CaMOCTOATENIILHOE CO3JaHue (U3MYECKO Mojenu,
a/IeKBaTHOM yCIIOBUSM 3aJlauu;

e MOHUMaHNE (UIUUYECKUX OCHOB W NPHUHIUIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB M
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA U IPOBEACHUS (DU3MUECKHX
SKCHEpUMEHTOB, aHaJIW3a M  UHTepOpeTanuud  HMHQOpPMaLUH,  ONpeAeeHHUs
JIOCTOBEPHOCTH TMTOJTYYCHHOTO Pe3yiIbTaTa;

e CO3/IaHUE YCJIOBUH Uil pa3BUTHS YMEHHUH MPOEKTHO-HCCIENOBATENBCKOH, TBOPUECKOM
NEeSITETbHOCTH.

Ha usyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpeIHEro oouiero oOpa3oBaHUS
orBojuTcs 136 yacos: B 10 kiracce — 68 wacoB (2 gaca B Hemeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEINIO).

[Tpennaraemslii B mporpamme no (Gusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUsS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaroOIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUS OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢m3ukm B (GopMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHajoroBbsie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE PUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro BMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpemHSsT CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUYKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMeIleHnl 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMENICHUSI MaTEPHUATTbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MaTepUalbHOW TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJX0 CKOPOCTBIO. YTIJIOBas CKOPOCTh, JIMHEHHas CKOpocThb. llepuon m
yacToTa oOpaieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KHWHEMATUUECKUX XapaKTEPUCTUK JBKEHUS.

[TpeoOpazoBaHre ABMKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHISI MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOMICHHMsSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

N3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["anuies. IlepBoiit 3akoH HeroToHa. IHepLIanbHbIE CUCTEMBI
OTCUY€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unuu cuid. Bropoit 3akoH HerooToHa st
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CcuiIbl OTHOCUTENIBHO ocu BpaunieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue ABM>xkeHUs OpycKa 110 HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepUaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexoxa mMoTeHIIMATBFHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTSKEHHs] PE3UHOBOT'O JKI'yTa.

Pa3zgea 3. MoJjiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OTBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BelecTBa. Mojenu CTpOEHHsS Ta30B, KUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BemecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopenb upeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUH
uaeabHOrO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHEeW KHHETUYECKOW JHEpruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe mpeacTaBieHe U30MPOILIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbIThI, OKa3bIBAIOIINE JTUCKPETHOE CTPOCHHE BemiecTBa, ¢ororpaduu  MOIEKyI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita lltepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Moenb, WILTIOCTPUPYIOLIAS TPUPOAY AABICHHS T'a3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpezenienne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBI, TaBJIEHUS U TEMIIEPATyphl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXy IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
criocoObI e€ m3MeHeHus. KonudecTBo TerioTsel U pabota. BHYTpeHHss dHEpTUus 0JHOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHHUE. Y A€IbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI PH TeIUIoNepeaaye.

[TonsitTne o6 anmmabatHoM mporecce. [lepBeiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K u3ompoieccaM. ['paduueckas narepmnperamus paboThI rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIecCOB B IPUPO/IE.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeruIoBbIX MamuHax. Koaddumment noneznoro aeictsus TerioBod mamuHbl. [{ukn Kapao u
ero Kod(hPuIUEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUTATElb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW HSHEPrHMM Teja IMPH COBEPUICHUH pPAaOOTHI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHUIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmenHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucrammmaeckue u aMmopdHbIe Tena. AHH30TPOIHS CBOWCTB KPHUCTAIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP W IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  TMIOJIYYCHUS COBPEMEHHBIX MAaTEpHajJoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pasnen 4. diekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

ONeKTpu3anusa TeNl. OJIEKTpUYECKUH 3apsan. JIBa Buaa dSIEKTPUUYECKUX 3apsIO0B.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIPOBOAHUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKHH  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. I[lpuHnun cynepnosunun
ANEKTPUYECKUX NoJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun oanekrpocrarmueckoro mois. [loreHuuman. Pa3HOCTP  MOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. J{u3neKkTprudeckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE D3JIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U TUIJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOrO TOKA. VIcTOUHMKHM TOKA.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

DNIEKTPUUYECKHII TOK B pPACTBOpax M paciulaBax »>JEKTPOJMTOB. DIEKTPOJIUTHUECKAs
JUccoLranus. JNEeKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKM TOKa, 3JEKTPOHArpeBaTelIbHbIE IMPUOOPBI, 3JIEKTPOOCBETHTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
ITOJIYIIPOBOJJHUKOBBIN MOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHBIICHHS LWIMHAPUYECKUX IPOBOJHHUKOB OT JJIMHBI, ILIOIIAIA
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsimus, CBS3aHHBIE C M3YYCHHEM METOAOB HAYYHOTO ITO3HAHMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpagKu ¥ CBOMCTBA, TPUTOHOMETPpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, HJICKTPOIUTHIECKAS TUCCOLIUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHMWE 3aKOHA COXPAHEHHUS MMIIyJibca B TEXHUKe (pakera,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, 3JEKTpOHArpeBareibHble NPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMaAcHUMHAA UHOYKUUS

ITocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe moJe.
BekTop marHuTHOM MHAYyKIMH. [I[puHIMN Cyniepno3niiuy MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
uHAyKuuy. KapTrHa TuHUE MarHUTHON MHAYKIUHU TOJISl HTOCTOSTHHBIX MAarHUTOB.

MarauTHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa AMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKHM C TOKOM.
OmnbiT OpcTena. BzauMoiericTBre NMPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHME. J[BHKEHHE 3apsKEHHOM YacTHIBl B
OJTHOPOJTHOM MarHUTHOM 1oJie. Pa6ora cumsl Jlopenna.

SIBneHne HneKTpOMAarHWTHOM WHAYKIMH. [IOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAyKInK Papazes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYIIAs CHUJa WHAYKLIUU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM I10JI€.

ITpaBuio Jlenua.

NuayKkTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHKYILAS CHJIA CAMOMHTYKIUH.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHLI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Paznen 5. KosieOanust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbvle KO1e0anUs

KonebartenbHas cucrema. CBoOOAHBIE MexaHMueckue KoseOaHus. [‘apMoHunueckue
konebanus. Ilepwon, dacrora, ammautyga u (aza konebanuil. I[IpyXMHHBII MasTHUK.
Matematuueckuii MasTHUK. YpaBHEHHME TapMOHUYeCKuX KojebOanuil. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B HJICATHLHOM
Koe0aTeIbHOM KOHType. AHAJOTUS MEXAYy MEXaHWYeCKUMHU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE 2I€KTPOMArHUTHBIE KOJIeOaHu .

[lepemennsbiii Tok. CUHYCOMJANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTMTYTHOE U JEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTPEOJIECHUE AIEKTPUUYESCKOW SHEPTHH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHCHoab30BaHUs
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBA M MNPAKTUUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TUHUHU AJIEKTpoIepeaady.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeTbHOW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUECKUI
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuuiorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKA M HANpsDKEHHS] OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MaJIbIX KOJCOAHHH Tpy3a HA HUTH OT JUTMHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS HM3JIy4YEHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, paaap, PaauoONpUEMHUK, TEIEBH30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHnn u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsmonnHeitHOE paclipocTpaHeHHE CBETa B OJTHOPOIHOM Cpe/ie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHws cBeTa. [locTpoeHrne H300paKEHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroa IOJHOIO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHne n3obpakeHuil B COOMPAIOMINX U PACcCEHBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HAOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B WHTEP(EPEHITMOHHON KapTUHE OT ABYX CHH(Da3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue YCTpOWCTBAa M IPAKTHUECKOE MPUMEHEHHME: OYKH, JIyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB U300paKeHUN B JIMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeHAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHunbl MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTymarsl cnenuanbHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyme, MPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE IJTUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmol K6AHMOB60OU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHEpPrun GOTOHA C €r0 YaCTOTOW. DHEPrusi U UMIYIIbC
dboToHa.
OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosddexra.
JaBnerue cBera. OnwiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lnmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHHE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sijpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3akoH
PaauoOaKTUBHOIO pacIaja.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepusuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
OHEPreTUKHU. DKOJOTUYECKHE ACIIEKTHI IEPHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHW. lIpuknagHOoe W MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
TUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHON Hay4yHOW KapTHMHE MHpa, poJb (u3nueckoil Teopuu B GHOPMUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBIsieTCs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJAECTBO, BEKTOPHl U HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIC JJIEMEHTAPHBIX (DYHKIIHH,
MpPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBUKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KUBOW MPUPOAE, NCUCTBUE paaHAllMd Ha >KUBBIE
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHuTHBIE TONIIOCa 3€MJIH, 3aJIeKH MarHUTHBIX Py, (GOTOChEMKA 3eMHOMN
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS y4eOHOTo mpeamera «DH3MKa» IOKHBI OTPAXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTallui, TMO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacimmpeHue KU3HEHHOTO OIBITAa M ONbITa JEATEIFHOCTH B MPOLECCE Peaan3allii OCHOBHBIX
HaIpPaBICHUN BOCIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO OOIIECTBa;

NOPUHATHE TPAAULMOHHBIX OOIIEUeNIOBEUYECKUX T'YMAHUCTHUYECKUX U JEMOKPATUYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIbHOCTh B MHTEPECAX TPAKIAHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aIHu;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHHTapHOH U BOJIOHTEPCKOH JIeITETHHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTb POCCUHUCKOM IpaX1aHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXEHHUSM POCCHMCKHX
yUu€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

OCO3HAHKE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMUNBOTO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYas A3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYLIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3IU4HbIM cdepaM Npo(ecCHOHANBHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymylei
npodeccuu 1 peanu3oBbIBaTH COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MIPOTSKEHUU BCEU KU3HU;



6) IKOIOrHYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYIbTYphl, OCO3HAaHHME TIJI00AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHHE W OCYIIECTBICHHE JCHCTBUI B OKpYXKaIOIIEH Cpeae Ha OCHOBE 3HAHUS
1eIel yCTOHYMBOTO Pa3BUTHS YEIOBCUECTBA;

pacuiMpeHre OmbITa JEeATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 10 (pHU3uKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCe M3YUEHUS (PU3UKU
OCYIIECTBIISATH MPOSKTHYIO U UCCIIEI0BATEIbCKYIO ISSITENbHOCTh HHANBUIYaTbHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIe YHUBepPCATbHbIE yueOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITeNIbHO (POpPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNATh LEeNU IEATEIIbHOCTH, 33]aBaTh MapaMEeTPhl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaTbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBATh COOTBETCTBHE PE3YJITAaTOB LEISM,
OILICHUBATh PUCKH MOCIIEICTBUI EATETHHOCTH;

KOOPAWHUPOBATh W BBIIOJHATE pPAa0OTy B YCIOBUSIX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH )KU3HEHHBIX TPOOIIEeM.

Ba3oBble uccienoBaTebcKue IeiiCTBUS:

BJIAJIETh HAYYHOH TEPMHHOJIOTHEH, KITFOUEBBIMU TOHSATHSIMH M METOJaMH (U3NIECKOM
HAYyKH;

BJIaJICTh HAaBBIKAMU y4eOHO-MCCIIEIOBATEIbCKON U MPOEKTHOM NeATENbHOCTH B 00JacTH
(Gu3uKH, CIOCOOHOCTBHIO W TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHs 3a1a4
(GU3NIECKOTO COoNepKaHUs, TPUMEHEHHUIO PA3IMNYHBIX METOIOB TIO3HAHMS,

BJIAJCTh BHUJAMH JEATEIBHOCTH MO TOJIyYEHHIO HOBOTO 3HAHMs, €ro WHTepIpeTaluy,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTyallMsX, B TOM YHCIE MpHU
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M WM aKTyalH3HpOBATh 3ajady, BBIIBUTATH
TUIOTe3y €€ pelleHHs, HAaXOAWTh AapryMeHThl Uil JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh TMOJyYEHHBIE B XOJE pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOW NEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTH 3HaHUS N0 (PU3HMKE B MPAKTUUECKYIO 001aCTh KUZHEACSITENbHOCTH;



YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAblI U PCIICHU A,

CTaBUThb HpO6JIeMBI 1 3aJia4yu, JOMYyCKAarIHEC AJIbTCPHATUBHBIC PCIHICHUA.

PatGora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP>KaHUSI U3 HCTOUHUKOB
pa3HBIX THWIIOB, CaMOCTOSITEIbBHO OCYHIIECTBJISATh IIOUCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
UHTEpIpeTannio HHPOPMALIUU PA3IMYHBIX BUJOB U (OPM MpE/ICTaBICHHS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIONIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM O€30MacCHOCTH;

co3/aBaTh TEKCThl (PU3NYECKOTO COACpkaHHUS B pa3Nu4HbIX Qopmarax ¢ Yy4EToOM
Ha3HAueHUS WHPOPMALMKU W [EJIEBOM ayIWTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
MMpEaACTaBJICHUA U BU3yaJIU3allH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHL,

pa3BEPHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM SA3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEN KaXKJ0ro WIeHa KOJUIEKTHBA;

IPUHUMATh LEJIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATbH M KOOPAMHUPOBATH
JEUCTBUA IO €€ INOCTHMKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJM C YyU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLIEHUBATh HUJIEU C IO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3IMYHBIX CHTYaIMSX,
MPOSIBIISATHE TBOPUYECTBO U BOOOpAKeHHE, OBITH MHUIIMATHBHBIM.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIAaH PEIICHUS pacu€THBIX M KAa4eCTBEHHBIX 3a/ady, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacuIMpsATh paMKH Y4eOHOTO IIpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTth Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;



crmoco0cTBOBaTh (OPMHUPOBAHMIO U TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,

MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPO.Ib, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIAEMbIX JCUCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX [PU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce nqoctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOEHHUS IIPOrpaMMBbl IO HU3UKeE AJis
YPOBHSI cpefHero olmiero o0pa3oBaHus y OOYyYarOMIMXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUS Pa3BUTHUS COOCTBEHHOH SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOperyJIupoBaHus, BKJIIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOMIEW CTPEMJIEHHE K JOCTHKEHHMIO LEIU M YCIEeXYy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/SI U3 CBOMX BO3MOXHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE JAPYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLICHUS C APYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX poJjib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHpA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NPAKTUYECKON
JeATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TeN0, WAeaIbHBbIA ras, MOJIENIu
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIN ICKTPUUECKUU 3aps] NpPH pELICHUU
du3nUeckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJieHUe Tell,
IBUKCHHE 10 OKPYXXHOCTH, WHEpLUs, B3amMmopeicTBue Ten, auddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHHUE XKUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00BbEMa TeNl NMpH HarpeBaHUU
(oxJa)kJeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHACHCAIMS, TUIaBIeHNEe, KpUCTAJUIN3ALu,
KHIICHUE, BIAKHOCTH BO3]lyXa, IOBBIIICHUE IABJICHUA ra3a IPU €ro HarpeBaHUU B 3aKPBITOM



COCyZ€, CBA3b MEKIY IapamMeTpaMu COCTOSIHMS Tra3a B H30IpoLeccax, JIEKTpU3auus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBMIKCHUE, MCIOJB3YS (PU3NYECKUE BEIWYHHBI: KOOPIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Tela, KHHETHYECKas
SHEprus, INOTEHLMAaIbHAas SHEPrusi, MeXaHuyeckas paboTa, MEXaHHWYECKas MOILHOCTb; IpH
ONKCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHMS, MCIIONIbB3Ys
¢u3nueckue BENWYHMHBL: JABJICHUE Tasza, TeMIleparypa, CpenHsis KUHETHYEeCKas SHEprus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, KodpQGUIUEHT I0JIE3HOTO JIEHCTBHS TEIIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCBHIBATh HU3YYCHHBIE JJICKTPUUECKHE CBOMCTBA BEIIECTBA M AIEKTPUUYECKUE SBJICHUS
(mporecchl), UCTONIb3ys (PU3NUYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsijl, 3JIEKTpUUYECKOe IOJIe,
HaIpPsOKEHHOCTh  I10JIS, IIOTEHLHMAJ, pa3HOCTh IIOTEHIHUAIOB; IIPU OINKWCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOIB3YEMbBIX BEIMYMH, WX OO0O3HAUYECHUS M €IUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHAJU3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3ys (DU3MUYECKHE 3aKOHBI U
INPUHLMIBL 3aKOH BcemMupHoro tarotenus, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHILINI CYIEPIO3ULUN CUJI, TPUHIUIT
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETUYECKOW DHEPIUM TEILUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOr0 3apsna, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3IuyaTh yCIOBHS MX O€30M1aCHOTO MCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, Tpu 3TOM  (GOPMYJIHPOBATH
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MpSAMbIe U KOCBEHHbIE H3MEpPEeHHs] (U3MUECKUX BEJIWYUH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M MCIOJIb30BaTh H3BECTHHIE METOJbI OLIEHKU
MIOTPELIHOCTEW U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMHU C HCIOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (GUKCHPOBATh PpE3yNIbTaThl
MOJYYEHHOHM 3aBUCUMOCTH (PU3NYECKHX BEIWYHMH B BHJAE TAaOIHUIl U rpadUKOB, JeiaTh BHIBOJbI
10 pe3yabTaTaM UCCIIECI0BAHMS;

coOuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIE0BAaTENbCKOM U  IMPOEKTHOW JAEATENBHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1abopaTopHOro 000pyI0BaHHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO



MOJieJIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIWMble s e€ peleHus,

IPOBOJUTH PACUYETHI U OLIEHUBATH PEATILHOCTH MOJyYCHHOTO 3HAUCHHS (PU3UYECKON BEIMUHHBI,
pemath KayecTBEHHBIE 33/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY

paccyXJIeHU ¢ OMOpPOi Ha M3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCIONIB30BAaTh NPU pPELIEHUH Y4YeOHBIX 3aJad COBPEMEHHble HH(OpPMalMOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpPMALINIO;

PUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apYOECKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHns 0€30MacHOCTH MpU 00paIlleHUuH ¢ MPUOOPAMH U TEXHHUYECKUMHU yCTPOUCTBAMU, IS
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIei cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH, MITAHUPOBATh paboTy
TPYIIbI, PAalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JACATENBHOCTH B
HECTaH/IAPTHBIX CUTYAlUsIX, a/IeKBAaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYYaCTHUKOB TPYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce nmpeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAaKTHYECKOI
JEeSTEIbHOCTH JIFOJIEH, IEI0OCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMEHEHUS W3YUYCHHBIX (DHU3UYECKUX MOJENIeH: TOYCUHBIH
DIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, sAepHAs MoOJelIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (IIPOILECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHM M KBAaHTOBOM (DPM3MKH: 3JIEKTpUYecKasi MPOBOAUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aMMOJICHCTBHE MArHHTOB, SJIEKTPOMArHUTHas
WHAYKINS, JCeWCTBHE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM M JBWXKYIIUICS 3aps,
AJIEKTPOMarHuTHbIE KOJIEOAHUS U BOJIHBI, IPSMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alUsg CBETa, JUCIEepCUsi CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaliOAKTUBHOCTD;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: DIIEKTPUYECKHM 3apsii, cuUja TOKa, JJIEKTPHUECKOe
HaInpsKeHUE, 3JIEKTPUUYECKOE COPOTUBIICHNE, pa3HOCTh NOTEHIIMAIOB, 3JIEKTPOABHKYIIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOT0 M MAarHUTHOTO TIOJIeH, TMEepHOJ] W 4YacToTa KojeOaHWil B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pAcCTOSHHWE W ONTHYECKAas CHUJia JIMH3bI, NP OMUCAHUM MPABWILHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNBb3YEMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIb,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUMHY C APYTUMHU BEIMUYNHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH AJICKTPOMATHUTHBIX BOJH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMIyasc (GOTOHA, IMEpPUOJ ToJypacmana, SHEprus CBSI3UM ATOMHBIX SAep, NpU OMHCAHUU



MPaBUWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, WX OOO3HAYeHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKOM BEITMYUHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUSA, UCHOIB3Ys (U3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKkoH OwMa, 3aKOHBlI IIOCJIENOBATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKCHMS CBETA, 3aKOHBI IIPEIIOMIICHUS
cBeTa, ypaBHeHHe OHHmITeHa Ui ¢GoTtordderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCOBOTO 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PaJMOaKTHBHOIO paclajaa, IIpU 3TOM pas3jInydaTrh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel Jlopenna;

CTPOWTH M OIHCHIBATh N300pakeHNE, CO3/1aBAEMOE TUIOCKHM 3€pKaioM, TOHKOH JIMH301;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUH W TPOIECCOB C
UCIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPELIHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMUYMH C UCIOJIB30BaHUEM IPSIMbIX U3MEPEHUN:
IpU ITOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TrpaduKoB, [elaTh BBIBOABI MO pe3yabTaTaMm
WCCIIEI0BAHMS;

coOnronarh mnpaBuia 0€30IacHOrO TpyAa NPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM ¥ IMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (DU3MUECKON MOJIeNblo, HCIOJb3Ys
¢bu3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOUpATh (PU3NUECKYIO
MOJIeIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIuWMbIe IS e€ pelieHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYyYEHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

pelaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LEMOUKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCTIONIB30BAaTh TPU  PELICHUH YYEeOHBIX 3a7ad COBpPEMEHHBbIE HWH(OPMAaIUMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMU H TPEACTaBICHHUS y4eOHOU W
HAyYHO-TIOMYJISIPHOW HWH(OPMAIMK, TOJYYEHHONW U3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJyYaeMyro HH(OPMaIINIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iniaTh
yCIIOBHA UX 0€30MacCHOTO MCIIOJIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKWE 3HAHUA MO0 (HU3UKE B TOBCEAHEBHOW KHU3HU JUIS
oOecrieyeHns O€30MaCHOCTH MU OOpAIeHUH C TPHOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3/I0POBbS U COOIOICHUS HOPM HKOJIOTHYECKOTO MOBEACHHS B OKpY Kalolleil cpee;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBFHO paclpeneNiiarTh OOf3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B

HECTAaHAAPTHBIX CUTyalMAX, aICKBAaTHO OLICHMBATH BKJIAJ KaXI0ro M3 yqaCTHI/IKOB prHHBI
B pEIICHHE pacCMaTpUBAEMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [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
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 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 pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuaronee novropere ‘ psmetsoosuntetsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSAMOIIMHEHHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE PSIMOIMHEHHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

bu6mmoreka [IOK

9 CYINEepIo3uIy cuil. BTopoii 3akoH
yHep ! P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaabHON TOUKH
Tpetuii 3akoH HeroTOHA 114 bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO TeTa. bubnmnorexa [JOK
MowmenT cuisl [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIBHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaboTta 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHEprus MmarepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOM SHEPTUHu

17 IToTeHumanbHas SHEPTHSL. bubnnorexka [JOK



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

[ToTenuunanpHas s3HEpPTUs yupyro
ne(hOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

[ToTreHnmanpHbie ¥ HENOTEHIHMATIHHBIE
cuitbl. CBsA3b paboThI
HETIOTEHIMATBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHUs MEXaHUUECKOU
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTtponpsHas padbora mo Teme
«Kunemaruka. /[nHamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Bnytpennss sueprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ m3MeHeHus. KonrdaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJ1
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
yIop ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEJIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammyeckue u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpucTalIoB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKkTpu3zanus Tei. DIeKTPUIEeCKUn bubnmuotexa [JOK

3apsna. Z[Ba BHUIA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumopeiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuyHbIil dIeKTpUUYECKUN bubmmorexa [IOK
y ' P https://m.edsoo.ru/ffOc6ced
3aps
Hampsxk€HHOCTB AIIEKTPHUYECKOTO
48 nons. [puHuun cynepno3unuu bubnuorexa [JOK
AJIEKTPUYECKUX MoJeu. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTU
Pabota cui snekTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
) HaiL. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM HOIJ)'IC bubmmorexa [IOK
P ] https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DaexTpoéMrocTh. KoHmeHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa'
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOTTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



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
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne CMEIIaHHOTO COCTUHCHHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTPOHHAs IPOBOJUMOCTH TBEPABIX
METAJIJIOB. 3aBUCUMOCTD
COINPOTHBIIEHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

ONEKTPUUECKUH TOK B BAKyyMe.
CBolicTBa 3JE€KTPOHHBIX ITyYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U

IIpUMeCcHas MpoBOAUMOCTh. CBOWCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUI TOK B PACTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTpUYECKUH TOK B ra3ax.

63 CamocTosTebHBIN 1 1 bubnmoreka [JOK
HECaMOCTOSITEIIbHBINA pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcrcTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padorta «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIIWH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasT MHAYKIIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbubliit KOHTYp. CBOOOAHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennblil Tok. CuHycOUJaIbHbBIN
MEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYEHNE CUIIBI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepenavya u norpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOICTBE JIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
AIIEKTPOIHEPTUU B OBCEHEBHON
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHHIE BOJIHBI, HX
23 cBoiicTBa U ckopocth. [lkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTpakeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cera. [locTpoenne n3o0paxxeHUH B brbmmorexa [TOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue cera. [loaHoe
28 BHYTpeHHee oTpakeHue. [IpenenpHblii bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB

39 oenoro cBera. L[et. JTabopaTopras
pabora «Habmoienue nucrepcun
CBETa»

33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknronHas pemérka https://m.edsoo.ru/ffOced22

34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTrueckue NpuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
I'paHuIBl MPUMEHUMOCTH

36 KJIaccuueckoi Mmexanuku. [loctymnarsl bubnnorexa [JOK
CIIeLIMaTIbHON TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3ameIeHre BpEMEHH U COKpaIlleHue bubmorexa LOK
UTHE https://m.edsoo.ru/ffOcfad2
DHeprus U UMIYIIbC PEISATUBUCTCKOW

38 gacTuilbl. CBSI3b MAacCChI C JHEPTHEH U bubmorexa [TOK
HMTTYTTHCOM. DHEpIH MOKOS https://m.edsoo.ru/ffOcfc68
Kontponbras padota «Onrtuka.

39 OCHOBBI CIETIHATTHFHON TEOPUHU bubmorexa HOK

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
noInoreKa
41 .0 A T.
pororppexra. Ombire: https://m.edsoo.ru/ffOcffc4
Cronerosa
3akoHbI hoTodddekTa. YpaBHEHHE
42 3ﬁHHIT€§Ha H(lf)lq)(bOTOB(b(ieKTa bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JleOeneBa. XuMHUYECKOE NEUCTBUE buGnuorexa [IOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 I1 b
OCTYIATRL HOpa https://m.edsoo.ru/ffOd0afa
W3nyuenune u nornoiienne ¢GpoTOHOB
48 big I/I};'Iqe exXoe aTOMellJl co H(;I;o OBHSI bubnnorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BomnHoBuIe cBoHMCTBaA YacTHl. BOIHEI
- . bubnuotexa [JOK
49 ne bpouia. KopryckynsipHo-BoJTHOBOM

Ayallu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJEKTPOHHBIN U TO3UTPOHHBIN Oera-
pacnan. 'aMmma-u3inydenue

DHeprus CBA3U HYKJIOHOB B fJIpe.

S nepuble peakuuu. SAaepHblii
peaktop. [IpoGiieMbl, MepCreKTUBEI,
JKOJIOTUYECKHUE ACTIEKTHI IEPHON
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PETUCTPALMK SJIEMEHTAPHBIX YaCTHII.
Kpyrnsiii cron «@yHaamMeHTaabHbIe
B3auMoJelcTBUs. EquHCTBO
(bu3nyecKoil KApTUHBI MUPaA»

Bun 3B€3aH0r0 Heba. Co3Be3us,
SpKHE 3BE3/bI, INIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoyiHeuHast akTUBHOCTb.
Hcrounuk sneprun ComiHLa U 3BE€37

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE&31bI, X OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI [NIABHON
nocieoBaTenbHOCTU. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBosronny ConHLa U 3BE3]

Mueunsiit [lyte — Hama ["anakTuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuxe. ['amaktrku. YépHble IBIPHI
B s/Ipax rajJjakTHK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cdepax AesITeIbHOCTH
YeJoBeKa

O606maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.51., byxosue b.b., Corckuii H.H. mox penakiueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3narensctBo «IIpocBemenuey

» ®usuka, 11 knace/ 'enpenmreitn JI1.O., bynatoa A.A., Kopuunses U.H., Komkuna
A.B., ObuectBo ¢ orpann4eHHOM oTBeTcTBeHHOCThI0O « BUHOM. JlabopaTtopust 3HaHU»;
AxrmonepHoe obmectBo «M3aatenbeTBo «IIpocBemieHuey

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA
1. I'.S. Mskumes, M.A. TlerpoBa, C.B. CtrenanoB ®@usuka 10 k1. Yueonuk. ®uzuka 10 xi.:
y4eOHHUK /111 00111e00pa3oBaTeNIbHBIX opranu3anuid. ba3zoserii yposeHs. M.: Jlpoda, 2020

2. A.I1. PeimkeBuu. CoopHuK 3a1au o ¢pusuke. Mocksa, Ipoda, 2005 - 2017 r.

3. Coopnuk 3ama4 no ¢usuke 1ig 9 — 11 knaccos. CocraButens [.H. CrenmanoBa. M.
«IIpocseuienuer, 1996 r.

4. 3apanus oopaszoparenbHoro noprana Pemry EI'D(nns yuurens)

1. I'.5. Msikumes, M.A. [lerpoBa, C.B. Crenano ®u3uka 10 k1. YueOnuk. ®usuka 10
KJI.: y4eOHUK Juid 0011eo0pa3oBaTenbHbIX opranu3anuii. bazossiit ypoBens. M.: [Ipoda,
2020
2. A.Tl. PermkeBuy. COopHUK 3a1a4 1o ¢puzuke. Mocksa, [Ipoda, 2005 - 2019 1.

3. Coopuuk 3amau no ¢pusuke a1 9 — 11 xmaccos. CocraButens I.H. Crenanosa. M.:
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CrnyxaeBckuil. @uznka. «KoHCTpYKTOpP» CaMOCTOSITENBHBIX U KOHTPOJIBHBIX
pabot. 10 — 11 knaccel. [Tocobue ans yuurteneit. M.: IIpocsemenue, 2010.
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1. T'opnosa JI.A. MaTerpupoBanHble ypoku Gusmuku. 7/ — 11 kinacesl. M.: Bako, 2009.
2.3opun H.W. DnextuBHbIN Kypc «nemeHTsl onoduszuku». ( knace.M.: Bako, 2007
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