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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUN K pe3ysbTaram
OCBOEHHMSI OCHOBHOW 00pa3oBaTelbHOU nporpaMmsl, peactasieHHbix B PI'OC COO, a
TaKkke ¢ y4€ToM (enepanbHO padouyell MporpaMMmbl BOCIHTAHHMS W KOHLENIUU
npenojaBanusi yuyeOHOro mnpeamera «Pusukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoii @eaepannn, pean3yonrX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa odyyatomuxcs 10—11 kmaccoB npu o0ydeHUU Ux
¢u3uke Ha 0a30BOM YypOBHE HA OCHOBE CHUCTEMHO-AESITEIIbHOCTHOTO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBaHusiM ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METallpeAMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKkKe
YUHUTBIBAET HEOOXOAMMOCTb peaJu3allMd  MEKIPEAMETHBIX CBA3€H (U3UKUA C
€CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMH MNpeaMeTaMd. B Hell ompenenstoTcsi OCHOBHBIE
e U3ydyeHus: (PU3MKKW Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUsl, MIAHUPYEMbIC
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3yIbTaThl OCBOECHHUS Kypca (PU3UKK HAa 0a30BOM YpOBHE, B TOM

quClie IPEeIMETHBIE PE3yIbTAThI 10 TOAaM 00yUYeHHUS,

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

®duszuka Kak Hayka o HanboJiee OOUIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KAaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlkonbHBIM Kypc (U3MKH — CHUCTEMOOOpa3yOImUi IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKUE 3aKOHBI JISKAT B
OCHOBE TIPOIIECCOB W SIBJICHHM, W3ydyaeMbIX XUMHUCH, OHoJoTHEH, (HUIUIECKOU
reorpadueit u actpoHomueil. Mcrnonp30BaHWe M aKTUBHOE MpUMEHEHUE (HU3UIECKUX
3HAHUM OmpeneNseT XapakTep M pa3BUTHE pPa3HOOOpa3HBbIX TEXHOJIOTMM B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, MOJIYYEHHS HOBBIX MaTepUaloB C
3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3ydeHuwe (u3MKu BHOCUT OCHOBHOM BKIJIAJ B
(GhopMHUpPOBaHNE €CTECTBEHHO-HAYYHOW KApTUHBI MUpa 00yJaroIIuXcs, B JOpMUPOBAHUE
YMEHHUM TNPUMEHSTh HAy4YHBI METOJ TO3HAHUS TPU BBIMOJHEHUM HMH Y4YEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoBy kypca ¢u3ukm uisi YpOBHSI CPEIHETO OOIIero 0O0pa3oBaHUS MOJIOKEH
PO e, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3MKH, BKIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3UKHU.



Hoes eenepanusayuu. B cooTBeTCTBHM C HEW MaTtepuan Kypca Gu3nku o0beAMHEH
BOKpYr ¢usnyeckux teopuidl. Bemymum B Kypce sBisercs (HopMHpoBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearonaraeT HCIOJIb30BaHUC
T'YMaHUTAPHOTO MOTEHIMa a (PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (HU3UKU
C pa3BUTHEM OOIIeCTBa, a TaKXKE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kypc Gu3uku mpeanonaraetr 3HaKOMCTBO €
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUM M3yUYEHHBIX TEOPHM
Y 3aKOHOB.

Hoes  skonoeuzayuu  peamuszyeTcs  IOCPEACTBOM  BBEIECHHUS  DJIEMEHTOB
coJlepKaHMsl, MOCBSIIEHHBIX 3KOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHBl C pa3BUTHEM TEXHHUKM U TEXHOJOTMM, a TakkKe O0OCYyXIeHus mpodiieM
palOHAIBHOIO IPUPOIONOIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

CrepxHEBbIMU 3JEMEHTaMU Kypca (U3UKM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBJIAIOTCS (u3nueckue Teopun ((HOpMHUPOBAHHUE MPEACTABICHUN O
CTPYKTYpe TOCTPOEHHUS (PU3UYECKON Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
INPUHILIUIIOB B COBPEMEHHBIX IPEACTABICHUAX O MPHUPOJAE, TPAHUILIAX MPUMEHUMOCTH
TEOpUH, 17151 ONMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CHCTeMHO-AesTENbHOCTHBIN MOJX0/T B Kypce (PU3UKHU peamu3yeTcsl MPekIe BCEro
3a CYET OpraHU3alMH SKCIEPUMEHTAIIBHON AeSATENbHOCTH 00yyatomuxcs. Jis 6a3oBoro
YpOBHS  Kypca (HU3MKM — O3TO  HCIIOJIb30BAHHWE  CUCTEMBbl  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B MPOTPAMME IO
¢bu3uKe 00BETMHEHBI B OOLTUH CIIMCOK YYCHUYECKUX MPAKTUYECKUX padbot. Brinenenue
B YKa3aHHOM IepeyHe JIabOpaTOpHBIX pabOT, MPOBOAUMBIX Il KOHTPOJIA U OICHKH,
OCYUIECTBJISIETCS yYaCTHUKaMU 00pa30BaTENbHOIO Mpoliecca UCXOAsl U3 0COOEHHOCTEM
TJIAHUPOBAHMS U OCHAIIeHUs kabunera ¢usuku. [Ipu rTom obecrieunBaeTcs OBlIaIeHUE
OOy4YaloIMMUCS YMEHUSIMH TPOBOAUTH KOCBEHHBIE HW3MEPEHHs, HCCIIECIOBAHUS
3aBUCUMOCTEl  (DU3MYECKUX BEJIMYUH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX TUITOTES.

bosibiioe BHUMaHNE yenseTcs peLeHUI0 PaCUETHBIX U KaUYEeCTBEHHBIX 3a1ay. [1pu
TOM JUIsl pacy€THBIX 3a/Jad NPUOPUTETOM SIBISIIOTCS 3a7aud C SIBHO 3aJlaHHOU
¢uznyeckoil  MOAENbIO, TO3BOJSIONIME MPUMEHSTh HU3YUYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfena Kypca, Tak U MHTErpUpys 3HaHUS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3a]1ad MPUOPUTETOM SBIISIIOTCS 3aJaHUs HA OOBsICHEHUE
NpoTeKaHusi PU3NYECKUX SIBICHUM U MPOLIECCOB B OKPYXAIOUIEH KHU3HU, TpeOyromme
BbIOOpA (PU3MUECKON MOJIEH JIJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedboBanusmMu OI'OC COO k MarepHalibHO-TEXHUYECKOMY
obecrnieyeHn0 ydeOHOro mpoliecca 0a30BbIM YpPOBEHb Kypca (HU3UKH Ha YpPOBHE



cpenHero o0uiero o0pa3oBaHus TOJKEH U3y4aThCs B YCIOBUSAX MPEIMETHOTO KaOMHETa
GU3MKN WM B YCIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-
Hay4yHOro Hukjia. B kaOuHere (DU3MKH JOIKHO OBITH HEOOXOIMMOE JadOpaTOpHOE
0o0OpyioBaHUE IS BBIIIOJIHEHUS YKA3aHHBIX B Iporpamme Mo (U3HMKe YYEHUYECKHX
IPAaKTHYECKUX padOT U IEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCcTpannoHHOE 000pyAOBaHKe (HOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECHEeYMBAECT TOCTAHOBKY IEPEUHCICHHBIX B
nporpaMme 1o (U3MKE KIIOYEBBIX JEMOHCTPAlUil JJIi HCCIIEIOBAaHUS H3y4aeMbIX
SBJICHUH U MPOLIECCOB, SMIUPUUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.

JlabopatopHoe 00OpyAOBaHWE JJI1 YYEHHUECKHUX  MPAKTHYECKUX paldoT
dbopMupyeTcsi B BUJI€ TEMAaTHYECKIX KOMIUIEKTOB M 00ECIEYNBACTCA B pacu€Te OJHOTO
KOMIUIEKTa Ha JBYX oOyuvaromuxcs. TeMaTHdeckue KOMIUIEKTHl JabopaTopHOIo
0o0Opy/OBaHUsl JOJKHBI OBITh IOCTPOEHBI HAa KOMILIEKCHOM  MCIIOJIb30BaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPHUOOPOB, & TAKIKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM
B BHJI€ LU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

e (opMHpOBaHHE UHTEpECA U CTPEMIICHUSI 00YYAIOIIKXCS K HAYYHOMY U3YUYECHUIO

OPUPOJIbI, PA3BUTUE UX MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HaHUSA U (POpMHUpOBAHUE
MCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYIKAIOLITUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHHUSI KaK pe3yjbTaTa HU3y4EHHUS OCHOB
CTpOECHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (PHU3HMUYCCKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

e (opMmupoBaHHE TPEACTABICHUN O poOIU (U3HKU I Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne STuUX Lenedl o0ecrneuynBaeTcs pElIeHHeM CIEeIyIoIMMUX 3a1ady B

rporiecce u3yueHus Kypca GU3uKu Ha YpOBHE CpeIHEro o01ero o0pa3oBaHus:

e TMPUOOpPETEHHE CUCTEMBbl 3HAHMK 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpPHUSAX, BKJIIOYAas  MEXAaHWKY, MOJECKYISIPHYI0  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (opmHpoBaHHE YMEHUN NPUMEHATH TEOPETUYECKHE 3HAHUS Al OOBSICHEHUS
¢uzndecKkux SBICHUA B MPUPOAC U ISl IPUHATHS MPAKTUUECKUX PEIICHUI B
[IOBCEITHEBHOM JKU3HU;

e OCBOEHHE CIIOCOOOB PEIICHHUS PAa3IMYHBIX 33]a4 C SBHO 33JaHHOM (pr3HUecKoi
MOJIETIBIO, 33/1a4, MMOAPA3yMEBAIOLINX CAMOCTOSITEIbHOE CO3/jaHe (DHU3HUECKOn
MOJIETH, aJIEKBATHOM YCIOBUSM 3a/1a4H;



e TMOHMMaHHWE (UBUYECKUX OCHOB U TMPHUHIIUAIOB JCUCTBUS TEXHUYCCKUX
YCTPOWCTB W TEXHOJIOTHYECKUX IMPOIECCOB, MX BIUSHUS HA OKPYKAIOITYIO
cpeny,

e OBJIAQJICHUE METOJAMH CaMOCTOSATEIBHOTO IUJITAHUPOBAHMUS U  IPOBEACHHUS
(GU3MUEeCKUX DKCIEPUMEHTOB, aHaldu3a U HMHTEpIpeTanuu HUHPOpMalUH,
ONpEeaEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

e CO3J]aHME YCJIOBUU IS Pa3BUTUS YMEHHUI MPOEKTHO-UCCIEAOBATEILCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenne ¢Qusuku (0a30BBIi ypoBEeHb) Ha YPOBHE CpPEIHEro OOIIero

oOpazoBanust otBoguTcsi 136 wacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
Kiacce — 68 JyacoB (2 Jaca B HEJICINIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

dusnka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUSA OKPYXKAOLIErO MUpA.
Ponp »kcriepuMeHTa M TEOpUM B IIPOLIECCE IO3HAHUSA IPUPOJBI. OKCIEPUMEHT B
busuke.

MonenupoBanue (GU3MYECKUX SBJICHUH U TporeccoB. HayuHbie rumortessl.
@u3znyeckre 3aKOHbl M TEOPUH. ['paHUIbl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBUA.

Ponb 1 Mecto ¢pu3uku B popMHpOBaHNM COBPEMEHHOW Hay4YHON KapTHHBI MUpA, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JBHKECHHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienne, CcKOpocTh (CpelHssl CKOpPOCTb, MI'HOBEHHasi CKOpPOCTh) U
YCKOPEHHE MAaTepUaibHOW TOUYKH, WX TMPOEKIMH HAa OCH CHUCTEMbl KOOpPAMHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE TMPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], MYTH U MEPEMENICHUS MAaTepUATbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuuenHnoe nsmxeHue. [[BUKeHHE MATEpUAIBHOM TOYKH IO OKPYKHOCTH C
MIOCTOSIHHOM TI0 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHENHAasA CKOpocTh. [lepuon
1 yacTtoTta obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre ycTpoNCTBa U MPAKTHUYECKOE MPUMEHEHHE: CIUAOMETP, JBUKCHHE
CHapsI0B, IICTTHbIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mogens cHuCTEMBI OTCYETA, WILTIOCTpAIUsl KUHEMATUYECKUX XapaKTePUCTHUK
JBHKCHUSL.

[IpeoOpazoBaHue NBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue paBwkeHUss Tema, OpOMIEHHOTO TIOA VYIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.



Hanpagnenue ckopocTu pu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yyeHne HEpPaBHOMEPHOTO JBHXKEHUS C LEIBI0 ONPEICICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY IIYyTAMH, HPOWICHHBIMM TEJIOM 34
MOCJIEIOBATEIbHBIC PABHBIC IPOMEKYTKU BPEMEHU ITPU PABHOYCKOPEHHOM JIBUKEHHU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IprHmmn otHocuTensHOCTH ['amunes. Ilepseit 3akon Herotona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akoH HeroToHa aiis
MaTepuagbHOU TOUKU. Tpernit 3aKkoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3akoH BceMupHOro Tsrorenud. Cuina tspkectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenue. Buabsl TpeHusi (mokosi, ckoJibkeHusi, kaueHus). Cumna Tpenusa. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEeHUS U cuia Tperus nokosi. Kosddurment tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B )KUIKOCTHU UJIU ra3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPAOro Tea.

MOMEHT CHJTbI OTHOCUTENIBHO OCH BpaiieHud. [linedo cuibl. YcnoBus paBHOBECHS
TBEPJIOIO TeJa.

TexHuueckne yCTPOMCTBA W NPAKTUYECKOE IPUMEHEHME: IOJMIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUMN.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TET.

Bropoii 3akon HerotoHna.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTts. Bec Tena npu yckOpeHHOM noABEME U TAJCHNH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabonvl

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HHUKAKOIIMX B NPYXKUHE U
pE3NMHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALICHUS.



Tema 3. 3axkonvt coxpanenus ¢ mexanuke

NMmnynbc MatepruanbHOR TOUKH (TeNa), CUCTEMbl MAaTEPHAIIBHBIX TOYEK. MMIysbc
CWIbl M HW3MEHEHHE HMIYyJbca TeJa. 3aKOH COXPaHEHHs HMMIyJbca. PeakTUBHOE
IBHKCHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass »5»Heprusi MaTepHaJbHOM TOYKH. Teopema 00 HW3MEHEHUH
KUHETUYECKOU IHEPTUHU.

[ToTennumansHas 3Heprusi. [loTeHnManibHass dHEPrUs YNpyro AeGpopMUPOBAHHOM
npyxuHsbl. [loTeHnManbHas SHEPTUd Teaa BOJIU3U MOBEPXHOCTH 3EMITH.

[loTeHnuanpHble W HEMOTEHUUATbHBIE CUJIbL. CBS3b PaOOTHI HEMOTEHIIMATBHBIX
CUJI C H3MECHEHHMEM MEXAHWUYECKOM DHEPrUM CHCTEMBI TEN. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIIED,
MPYXWHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexoa MOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yuyenune aOCONIIOTHO HEYINPYroro yjaapa € TIOMOMIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIbI C U3MEHEHUEM MEXaHHUYECKON HHEepruM Telna
Ha MPUMEPE PACTSIKEHUS PE3UHOBOIO KI'YTa.

Pasznes 3. MousiekyasipHast pu3UKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOM TEOPUU M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBuwxkenue. [duddys3us. Xapakrep IBHKEHHUS U
B3aMMOJICMCTBUS YaCTUL] BellecTBa. MoJenu CTpOCHUs ra30B, KUIAKOCTEU U TBEPIBIX
Ten U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX Mojelieil. Macca u pa3mepbl
Mozekyi. KonnuectBo BemiectBa. [locTtositHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkama temmeparyp
Llenbcus.

Mopens uaeanbHOoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KMHETUYECKOU
TEOPUU UJICATBHOTO raza. AOCONIOTHASI TEMIIEpaTypa Kak Mepa CpeIHe KUHETUYECKOU
SHEPrUM TEIUIOBOTO ABMKEHUs 4dactull ra3a. lllkama temneparyp KenbBuna. ['a30Bbie
3aKkOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanbToHa. M3ompoueccel B
UJCAIbHOM Ta3e C MOCTOSTHHBIM KOJUYECTBOM BelllecTBa. ['paduueckoe npeacraBicHue
M30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.



TexHudeckue ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, GapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MoJeKyml
OpraHUYECKUX COCTUHEHUN.

OnbIThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb O6pOyHOBCKOTO JBHKEHUS.

Mogens onbita llTepHa.

OnBIThI, T0Ka3bIBAIONIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, WIUTIOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME  YPABHEHHE  COCTOSIHUS  HJICAJIBHOrO — rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIIaCCHOM KOMHATe Ha OCHOBE U3MepeHui o0bEMa
KOMHATBI, ITaBJIICHUS U TEMIIEPATYPhI BO3yXa B HEMl.

HccnegoBanne 3aBUCHMOCTH MEXKAY MapaMeTpaMU COCTOSHHUSI Pa3pexEHHOro
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepMoauHamMuueckass cucrema. BHYTpEHHsSI DSHEPIUsS TEPMOAMHAMUYECKOU
CUCTEMBI M CcrHocoObl €€ m3MeHeHusa. KomnyecTBO TeruioTel u pabota. BHyTpeHHss
AHEPrus OJTHOATOMHOI'O WAEAJBHOIrO Ta3a. Buibl Termsonepenauyn: TEMIONPOBOIHOCTD,
KOHBEKIUS, U3Ty4eHHE. Y IeJIbHas TeIIOEMKOCTh BellecTBa. KonnuecTBO TEMIoThl PU
TeIJIonepeaaye.

[lonsitue 006 ammabatHOM mporecce. [lepBbiif  3aKOH  TEPMOJIMHAMUKHU.
[Ipumenenue mepBOro 3aKoHa TEPMOJAMHAMHUKUA K wu3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Po1IeCCOB B IPUPOJIE.

TeroBble MamuHbl. [IpUHIANBL ASHCTBUS TEMIOBRIX MaimuH. [IpeoOpa3zoBanus
SHEPTUU B TEIUIOBBIX MammuHaX. KodhdUIueHT Mmone3Horo AeMCTBUS TEIUIOBOM
MamuHbl. [ukn KapHo u ero xko3p@UIMEHT MOJE3HOro AEHCTBUA. DKOJIOTHYECKUE
MpOOJIEMBbI TETIJIOIHEPTETUKHU.

TexHuueckne yCTpoUCTBA U MPAKTUUECKOE TPUMEHEHUE: IBUTAaTEIh BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEN 2HEPrUM Tella MPU COBEPIICHUU PabOThI: BBUIET MPOOKH
u3 OYTBUIKM MOJ IEMUCTBUEM CHKATOTO BO3[yXa, HarpeBaHue 3¢upa B JIaTyHHOU TpyOKe
yTEM TpeHHUs (BUIEOAEMOHCTpALM).

N3meHeHne BHYTpEHHEN SHEpPTruH (TeMIlepaTyphbl) Tela IpH TEIIonepeaaye.

OmnpIT 0 agnabaTHOMY PaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).



Mopenu mapoBoii TypOWHBI, JBHTATeIsi BHYTPEHHETO CTOPAHMS, PEAKTHBHOTO
JIBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcauus. Mcmapenne u kuneHue. AOCONIOTHAST U
OTHOCHUTENIbHAS BJIAXKHOCTH Bo3ayxa. HackimeHHelii mnap. VYjaenpHas TemuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucraminueckue u amopduble Tena. AHU3OTPOIUS CBOWCTB
kpuctaiuioB. JKuakue kpuctamwibl. CoBpeMeHHble Marepuanbl. llnaBneHue u
KpUCTaJUIU3aIus. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE NPHUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TMOJYYEHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM
YuUCJIie HAHOMAaTepUaioB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoOliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U TUIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpanusi KpucTasioB.

Vyenuueckuii axcnepumenm, 1abopamopusie pabonol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tell. DJIEKTpUuueckui 3apsi. J(Ba BUAa SIEKTPUUECKUX 3apsioB.
[TpoBOAHUKM, AMAPIAEKTPUKH W TOTYHPOBOAHUKHU. 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsiaa.

Bzaumopeiicteue 3apsigoB. 3akoH Kymnona. TodeuHbId 3IEKTPUYECKUH 3apsil.
Onektpudeckoe  none.  Hanpsok€HHOCTh  3iektpuueckoro  mons.  [IpuHnun
CYNEPIIO3ULIHU IEKTPUUECKHUX MOJIeH. JINHNN HANPSYKEHHOCTHU 3JEKTPUUYECKOTO TOJIS.

Pabora cun snektpocrarndeckoro mnosis. Ilorennman. Pa3HocTs mOTEHIMATIOB.
[IpoBOMHMKM W AWDIEKTPUKH B JJIEKTPOCTATUUECKOM Toje. J(udnmekTpuyeckas
MPOHULIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOrO KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHME:  DJIEKTPOCKOT,
ANEKTPOMETP,  DBJEKTpOCTaTHUecKas  3alluTa, 3a3eMJICHHE  3JIEKTPOnpUOOpOB,
KOHJIEHCATOp, KOIIMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTED.



Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAW IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUANIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

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

DNEeKTPUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHUS MIEKTPUUECKOTO TOKA. MICTOUHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpspxkenune. 3akon OMa 15 y9acTKa LEeTH.

DJIEKTPUYECKOE  CONPOTUBIICHHE. Y IEIIBHOE  COINPOTUBIICHHE  BEILIECTBA.
ITocnenoBarenbHOE, TapalIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora  osmektpuueckoro  Toka. 3akoH  JDxoyns—Jlennma.  MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE CONPOTHBIEHUE MCTOYHMKA TOKA. 3aKOH
Owma 18t TOJTHOM (3aMKHYTOM ) AsekTpuueckoit nenu. Koporkoe 3ambikanue.

DJIEKTPOHHAs! MPOBOAUMOCTH TBEPIABIX METAIJIOB. 3aBUCUMOCThH COINPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA DIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs MPOBOAUMOCTD MOJTYNPOBOJIHHUKOB.
CsoiictBa p—N-niepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTpUYEeCKU  TOK B pacTBOpax W pacijlaBaX  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DJIEKTpUYECKUA TOK B Ta3zax. CaMOCTOATENbHBIA U HECAMOCTOSITEIbHBIA PA3Ps.
Monuus. [1na3ma.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIe TPUOOPHI, AIEKTPOOCBETUTEIBHbIC
MpUOOpHl, TEPMOMETP  COMPOTUBIICHUS, BAKyyMHBIH JIUOJ, TEPMHUCTOPHI W
(hoTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh CONPOTUBJICHUSA IUIUHIAPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
IJIOILIA TN TTONIEPEYHOTO CEUYEHHUs M MaTepuaa.



CMelaHHOEe COeIMHEHNE ITPOBOIHUKOB.

[Ipsamoe  wm3MmepeHue  NIEKTPOABMKYIIEM cwibl. KopoTkoe — 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIICHHS] METAJLIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTE DIIEKTPOIIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSISI IPOBOAUMOCTD THOAA.

Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyeHne cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepennre 3IEeKTPOABWKYIIEH CHUJIbI MCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 10 Ki1acce oCcyIIecTBIsSETCS C yY4ETOM
coJiep KaTeNIbHbIX MEXIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOIO
MO3HAHU: SBJICHHUE, HAYYHBIH (DaKT, runoresa, pu3nueckas BeIMUYMHA, 3aKOH, TEOpUS,
Ha0JII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: pellleHHe CUCTEMbl YpaBHEHUM, JIMHEWHAs (QyHKOus, mapadoina,
runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IIPOEKIMHU HA OCH KOOPJHUHAT, CII0KEHNUE BEKTOPOB.

Buonocus: mexaHnyeckoe IBMKEHHE B JKMBOW mpupone, audpdysus, ocMmoc,
TEMJIOOOMEH JKUBBIX OPraHU3MOB (BHIbI TEIUIONEpPEAaud, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOUW NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEH U Tra3oB,
AIEKTPUUECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaTbBaHUKA.

Teoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBMXKEHHUM C HCIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHUSI B TEXHUKE, MOALIMIIHUKH, HCIOJb30BAHME 3aKOHA COXPAHEHUs HMITyJbCa B
TEXHUKE (pakera, BOAOMET M JIpyrue), JBUIATENlb BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHIUIMOHEpP, TEXHOJOTUU  MOJYYCHUS
COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YHUCJIE HAHOMAaTEpPUAJIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHE OJJIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIH
NPUHTEP, DJIEKTPOHArpeBaTelbHble MPUOOPHI, AIEKTPOOCBETUTENbHBIE MPHOOPHI,
raJlbBaHUKA.



11 KITACC

Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe noje. I1eKmpoOMaAZHUMHAA UHOYKYUA

[locTrossHHBIE MarHuThl. B3aMMOAENCTBHE NOCTOSAHHBIX MArHUTOB. MaruurtHoe
none. Bexkrop MarHuTHOM WHAYKUWHA. [IpvHIMIT Cynepro3uIMyM MAarHUTHBIX IIOJIEH.
Jluanm MarHuTHOM WHAYKIMU. KapThHa JWMHUM MArHUTHOM WHAYKUHMM TIOJIS
IOCTOSIHHBIX MarHUTOB.

MarsuTtHO€e 1oJie MPOBOJHMKA ¢ TOKOM. KapThHa JIMHMIA MHAYKIMM MarHUTHOTO
IOJSl JUIMHHOTO TPSMOIO TPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA,
KaTylku ¢ TokoM. OnbIT Opcrena. BzaumoaerncTBre NpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ Moaynb M HalpasieHUE. /[BH)KEHHE 3apsyKEHHOM 4acTULbI B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

SIBneHHE AIEKTPOMArHUTHOW MHAYKIMHU. [IOTOK BEKTOpa MArHUTHOW WMHIYKIIMH.
DIIEKTPOJBUKYILAsA CHJIA HHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe ayekTpHYECKOE IOJe. ODNEKTPOJABMKYLIas Cwila MHAYKIUU B
IIPOBOAHUKE, IBUKYILEMCS IIOCTYIATEIbHO B OJHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHnyktuBHOCTB.  SIBIEHME  CaMOMHAYKUMH.  OJEKTPOABWKYIIAs  CHJa
CaMOMHYKIIVH.

OHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCcTpoOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: MTOCTOSTHHBIE MAarHUTHI,
DNEKTPOMArHuThl,  DAJEKTPOABUTATENb,  YCKOPUTEIM  DJEMEHTAapHbIX  YaCTHII,
WHIYKIMOHHAS ME€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHUE JIEKTPOHHOT'O ITyYKa MATHUTHBIM ITOJIEM.

JIvHMM UHAYKIIMM MarHATHOTO TOJIA.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jevictue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBNeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTb 3JEKTPOJABIKYLIEH CHIIBI WMHIAYKUUU OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne MarHuTHOTO IOJISA KaTYIIKH C TOKOM.



Hccnenoanue AeMCTBUS IOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.
Hccnenoanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 3J1eKmMpPOMACHUMHbIE KONEOAHUS

Konebarenbnas cucrema. CBOOOHBIE MEXaHUUYECKUE KoneOaHus. ['apMoHnyeckue
konebanus. [lepuon, yactora, amrmumnryaa u ¢gasa xonedanuid. [Ipy>XMHHBIN MasTHUK.
MaremaTudyecknii MasSTHUK. YpaBHEHHE rapMoHHUUYecKux KoJjieOanuii. [IpeBpaieHnue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHbIE KOJICOAHUS B
UJeaTbHOM  KOJIEOATeTbHOM  KOHType. AHAJIOTUS MEXKIy MEXaHWYEeCKUMU U
AIEKTPOMATrHUTHBIMU KoJiebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTHUH B
UJIeaIbHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBienre O 3aryxaroluX KojeOaHUsIX. BBIHyXJIEHHbIE MEXaHUYECKHE
KoJieOanusi. Pezonanc. BeiHyX/I€HHBIC 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

[Iepemennsiil Tok. CHHYCOUIABHBIA IEPEMEHHBIA TOK. MOIIHOCTH TEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JIEUCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKECHHUSL.

Tpancpopmarop. IlpousBonctBo, mepegaya M MOTPEOJICHUE AIEKTPUUECKOM
SHEPruM. OKOJIOTUYECKHE PHUCKH TPU MPOU3BOACTBE IJEKTpodHeprun. KympTypa
WCTOJIb30BaHUS JIEKTPOIHEPTHUH B TIOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpouCTBa U MPAKTUYECKOE MPUMEHEHHUE: DIEKTPUUECKUN 3BOHOK,
TEHEPATOp MEPEMEHHOI0 TOKA, JIMHUU 3JICKTpOnepeaay.

Jlemoncmpayuu

HccnegoBanue mapaMeTpoB — KoJieOaTeNbHOW CUCTEMBI  (IIPYXUHHBIM WU
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3atyxarmommx KojaeOaHmii.

HccnenoBanne CBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcuwimorpaMmbl  (3aBUCHUMOCTH CHJIBI TOKA WM HAIpPSDKEHUS OT BPEMEHHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu  mocnenoBaTeNlbHOM — COCOMHEHUHM  PE3UCTOPA,  KATYIIKHU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCHMOCTH TIEPUO/Ia MAJTBIX KOJICOAHMM rpy3a HAa HUTH OT JJTUHBI
HHUTHU YU MACChI Tpy3a.

HccnenoBanne mepeMEHHOr0 TOKa B LENH M3 IMOCIEAOBATEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL



MexaHnuueckue BOJHBL, ycioBHus —pacnpoctpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHuss W JuiMHA BOJIHBL.  [lomepedHble W NPOJOJIBHBIE  BOJIHBI.
WuTepdepenius u qudpakius MEXaHHIECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI M3Iy4EHUS DJIEKTPOMATHUTHBIX BOJH.
B3aumHuas opuentauusa BektopoB E, B, V B snexrpomarautHOoi BosHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHE, NPEIOMIICHUE, TMOJsIpU3alus, IUPpaKIus,
uHTepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >SIEKTPOMATHUTHBIX BOJIH. lIpUMEHEHHE BIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuueckue ycTpoWcTBa M IPAKTHYECKOE IIPUMEHEHHWE: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJbTpPa3ByKOBas JUAarHOCTUKA B TEXHUKE MW MEJULUHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-meus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

Habutoienue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3M rPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW U 4aCTOTOM
KoJIeOaHui.

HccnenoBanue CBOWCTB JJIEKTPOMAarHUTHBIX BOJH: OTPaXKEHUE, IPEIOMIICHUE,
noJisipu3anus, IMPpaxkuus, THTepPepeHLns.

Tema 3. Onmuxa

I'eomerpruueckas onrtuka. [IpssMonuHENHOE  pacnpoCTpaHeHUWE CBE€Ta B
oAHOpPOIHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbI OTpaxeHUs cBeTa. l[locTpoeHune u300pakeHHl B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI TpPEIOMJIEHHUS cBeTa. AOCOJIOTHBIN MOKa3aTeib
npenomiieHus. [lonmHoe BHyTpeHHee oOTpaxkeHue. I[IpenenbHbli  yroa MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CinoxHbIi coctaB Oenoro cseta. Ler.

Cobuparoniye u pacceuBarouiue JUH3bl. ToHKas uH3a. DOKycHOE paccTosHUE U
ONTUYECKass Cuia TOHKOW JHuH3bL. [locTpoeHne wu300pakeHH! B COOHMpaOIUX U
pacceuBaromux JMH3ax. DopMysa TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MNPUMEHUMOCTHA T€OMETPUUECKON ONTUKH.



BonnoBas ontuka. MaTepdepenmnus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HaOMIOACHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(EPEHIIMOHHONW KapTHUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. udpakuuonHas pemérka. YciaoBue HaOMIOJIEHUS TJIaBHBIX
MaKCHUMYMOB IPU NaJ€HU MOHOXPOMAaTUYECKOIO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHHuuecKue YCTpPOMCTBA MW NPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyma,
¢doToanmapar, NPOEKIMOHHBIM anmnapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAS OMNTHKA,
nupakiMOHHAs PeIETKa, MOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE  paclIpoCTpaHEHUE, OTPAKEHHE M  MPEJOMIICHHE CBETa.
OnTuyeckue npudOpHI.

[TomHOe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

WccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habnronenue nntepdepeHunn crera.

HaOnronenune nudpakiyu ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonmy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIHOHHON PEIETKH.

Habnronenue nossipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3Mmepenue nokazaress npeioMJIeHUs CTeKIIa.

WccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJILHONH TEOPUU OTHOCHUTEIbHOCTH

I'paHnubl MPUMEHUMOCTH KJIAaCCUYECKOW MexaHuku. [locTynarel cnenuanbsHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTHM CBETa B BaKyyMe,
MIPUHLINI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpAIlCHHE
JUTUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl C DHEPrUENM M HMILYJIbCOM PENSTUBUCTCKOM YAaCTULBI. DHEPTHs
IIOKOSI.

Paznen 7. KBanTtoBas pusuka
Tema 1. Dnemenmovt K6AHM OGO ONMUKU
®otonbl. Popmyna [Inanka cBsizu 3Hepruu POTOHA C €ro YacTOTOM. DHeprus u
UMITYJIbC (POTOHA.



OtkpeiTue u uccnenoBanue ¢orordpdekra. Onbitel A. I'. CroneroBa. 3aKoHbI
dotorddekra. VYpaBuenue DOitHmTeitHa 111 dortodddekta. «KpachHas rpanHuma»

dboTtorpdexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHudeckue yCTpPOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuk, comHevyHas 6aTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeIIHEro GpoTodddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO o -YacCTHIL.
[Inanerapnas moxenb aroma. Iloctynatel bopa. M3nydenue u norjioiieHre (pOTOHOB
IIPU MIEPEXOE aToOMa C OJHOTO YPOBHS dHEpPruu Ha Apyroul. Buasl ciektpoB. CniekTp
YPOBHEHN SHEPIUHU aTOMa BOAOPOAA.

BonHoBeie cBoictBa wactuil. Bosmbl ne bpoiis. KopnyckynsipHO-BOJIHOBOM
Iy aJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHuyeckre yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJIbHBIA aHAJN3
(cmexTpockorIt), 1a3ep, KBAaHTOBbII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnroneHue nuHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JIOKa3bIBAIOIIME CIIOXKHOCTh CTpoeHust sapa. OTkpbiTHE
paanoaktuBHOCTH. OmbiThl Pesepdopma mo ompeneneHuto coctaBa pagroaKTUBHOTO
usnydenns. CBolcTBa anb(a-, 6eTa-, raMmma-usiydeHus. BiusiHue pagnoakTHBHOCTH Ha
KUBBIC OPTAHU3MBI.

OtkpbiTue mnpoTOHA W HeWTpoHa. Hykinonnas Mopzens sapa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.

Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacman. ['amma-usznydeHue.
3aKOH paJMOaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sipe. SAnepHbie cuibl. JleexT macchl sapa.



Anepnsle peakuuu. [lenenue u cuHTe3 Aaep.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl 1 MEpCIEKTUBEI SAEPHON
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHOU SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTalbHBIE B3aUMOeHCTBI. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: J03UMETP, Kamepa
BunecoHa, saepHsblil peakTop, aToMHas bomoa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomut

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. DieMeHTBI aCTPOHOMUM U ACTPOPUIUKHU

Otanbl pa3BUTHS acTPOHOMMHM. lIpukilamHOE€ M MHMPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nus, spkue 3BE3IbI, IJIAHETHl, UX BHUIUMOE
IBUKCHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua u 3B€31. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CIeKTpaIbHbIA KJIAaCC — CBETUMOCTBY. 3BE3/1bI
IJIABHOW IOCJIEIOBATEIbHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTBY» JUISl 3BE3[
[JIABHOM  TIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoenue 3BE31. (CoOBpEeMEHHbIE
IIPEACTABIICHHS O MPOUCXO0KAECHUH U 3BOMOINH CONHIA U 3BE3M. DTanbl )KU3HU 3BE3.

Mnineunsii Ilyte — Hama I'amaktuka. Ilonoxkenme wm nBuxenue ConHua B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku m kBasapel. UEpHBIE IBIPHI B spax
rajaKTHK.

Bcenennas. Pacmmupenne Bceenennoit. 3akon Xa0O0ma. PaszOeranue rajgakTHK.
Teopus bonbioro B3peiBa. PeMKkTOBOE M3ydYeHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepewménnpie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HaOmnronenuss HEBOOPY)KEHHBIM TIJ1a30M C HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH TSl ONPEIeICHUS MOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CEeBEPHOIO MOMyLIapHsl U SIPKUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.

O06o0marnee NOBTOpeHUE

Ponb ¢uzmku 1 acTpOHOMUM B 3KOHOMUYECKOU, TEXHOJIOTUUECKON, COIMATBHOU U
ATUYECKON cdepax AeATENbHOCTU YEJIOBEKa, poJib U MECTO (M3UKU U acCTPOHOMHUHU B
COBPEMEHHOM Hay4YHOW KapTWHE MHpa, POjb (PU3MUECKON Teopuu B (HOPMUPOBAHUU



npencTaBiIeHud 0 (U3MUEeCKON KapTUHE MHUpPA, MECTO (U3NYECKON KapTHHBI MUpPA B
o01IEeM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kitacce ocymecTBiIsieTcs ¢ yu€Tom
COJIEpKaTENbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MAaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOIO
NO3HAHMSL: SIBICHUE, HAYyYHBIN (DaKT, TUIOTE3a, (U3NYECKasi BEIMUMHA, 3aKOH, TEOPHUs,
HaOJII0JICHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUI, TPUTOHOMETPUUECKHE (PYHKIIMU:
CUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl M KX IPOCKIHM HA OCH KOOPIAMHAT, CJIOKEHHE BEKTOPOB, ITPOU3BOJIHBIC
AJIEMEHTApHBIX (PYHKLMHA, IPU3HAKU MOJI00US TPEYTOJBbHUKOB, ONPEENICHUE IO U
I0CcKuX Quryp u oobéma Ted.

buonocus: 3nexTpuyeckue ABICHUS B )KUBOM MPUPOJIE, KOJIEOATEIbHbBIE JBUKEHUS
B JKMBOM IPUPOJE, ONTUYECKUE SIBJIICHHUS B JKUBOW NPUPOJAE, ACHUCTBHE PANHALMU Ha
’KUBBIEC OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpagus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJIEKU MarHUTHBIX pyl, (porochEmka
36MHOM NTOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHU.

Texnonoeus: JWMHAM  DJIEKTpOIlepenad, TEHEpaTop IIEPEMEHHOI0  TOKa,
AJIEKTPOJBUraTENb, MHAYKIIMOHHAS NI€4b, PaJlap, paINONPUEMHHK, TEIEBU30P, AaHTEHHA,
teneon, CBY-meub, NPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHCUHAS
OaTapes.



IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenune yueOHoro mpeamera «®du3uKa» Ha YPOBHE CPEAHEr0 OOIIEro
obpazoBaHus (0a30BbIi ypOBEHb) JOJDKHO OOECHEUHTh JIOCTHIKEHHE CIIETYIOITUX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «®DPuU3KMKa» JOJKHBI
OTpaxxaTb  TOTOBHOCTh ¥  CIIOCOOHOCTh  OOy4YarOIIMXCS ~ PYKOBOACTBOBATHCS
chOpMHUPOBAHHONM  BHYTPEHHEH MO3HMIMEN  JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEKICHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOro OOIIECTBA, pPACHIMPEHUE S>KU3HEHHOTO OIbITa U OIbITA
NEATEIbHOCTH B MPOLIECCE pPEANU3alUd OCHOBHBIX HAIPABICHHI BOCHUTATEIbHON
NEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYAIOUIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

PUHATHE TpaAUIIMOHHBIX 00111e4eI0BEYECKUX T'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO [ICSITEJIBHOCTh B HWHTEpecax TIpaxaaHCKOro
oO01ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aWMOJICUCTBOBATh C COI[MAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX
GYHKUIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIECHHOCTHOE€ OTHONIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUAM
POCCHUICKUX YUEHBIX B 00J1aCTH PU3HUKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CUTYyallUl0 W TMPUHUMATH OCO3HAHHBIE pelIeHUS,
OpPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NEATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs SCTETHUKY HAay4YHOTO TBOPUYECTBA,
npucylero pusn4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



WHTEpPEC K Pa3InyHbIM chepaM MpoPeCCHOHAIBHON NeATeTbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3MKOW M TEXHWKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOP OymyIeit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 00JIacTU
(U3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

c(hOpPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhI, OCO3HAHKE TJI00AILHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBICHUE JEWCTBUA B OKPYXKAIOWIEW CpElNe Ha OCHOBE
3HAHMUS LEJIeW YCTOMYMBOIO Pa3BUTHUS YEJIIOBEYECTBA;

pacliMpeHue ONbITa AEATEIBHOCTH 3KOJOTHUYECKOW HAMPaBICHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAaHUH 110 (hU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PUBHYECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTh B IMPOLIECCE U3YUECHUS
(U3MKM  OCYIIECTBJISITh  MPOEKTHYHO M HMCCIEAOBATEIBCKYIO  JICSTEIbHOCTD
VHIUBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTyaJU3UPOBATh MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;
ONPENENATh 1M JIEATEIIbHOCTH, 3a/aBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHMUS;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B paccMaTpUBAEMbIX (HU3UYECKUX
SIBJICHUSX
paspabaThiBaTh IIJIaH peHieHUs MpoOJeMbl ¢ Y4ETOM aHajdu3a HMMEIONMUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JAEATECIBHOCTb, OILIEHMBATH COOTBETCTBUE pPE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCJIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATh W BBITIONHATH PabOTy B YCIOBUSIX pPEajbHOTO, BUPTYaIbLHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHHUE MPH PEIICHUH )KU3HEHHBIX TTPOOJIEeM.
ba3oBnble nucciaenoBarejbCKue 1edCTBUSA.
BJIAJICTh HAYyYHOM TEPMHUHOJOTUEN, KIIOYEBBIMU TOHSATUSIMA U  METOJaMH
buznueckoil HayKu;



BJIa/IETh HABBIKAMHU Y4YEOHO-UCCIIEOBATEILCKON M TMPOEKTHOW AESITENbHOCTH B
o0yacTu PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MTOMCKY METO/IOB
pemieHuss 3amad  (U3MYECKOTO COACpXKAHMS, MPUMEHEHUIO pPAa3IMYHBIX METOOB
TIO3HAHWS,;

BJAQJIeTh BHUJAMU JICATEIBHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHNUIO U IPUMEHEHHIO B PA3NTUYHBIX YYEOHBIX CHTYaIUsX, B
TOM YHCJIE MIPH CO3JaHNH YIEOHBIX IPOEKTOB B 001aCTH (DU3HKH;

BBISIBJISITH IPUYMHHO-CIICJCTBCHHBIE CBSI3M U aKTyaJIM3MPOBATh 3a7ady, BBIABUTATH
THIOTE3Y €€ pelIeHus, HAXOIUTh apTyMEHTHI JUIsl TOKa3aTeIbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TONYYCHHBIE B XOJI€ PEHICHHS 3aJadll Pe3yJIbTaThl, KPUTHUECKU
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M  (QOpMYyJIUpOBaTh COOCTBEHHBIE 3a7adyd B  0Opa3oBaTEIbHOU
JESITeIbBHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHKY;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

YyMETh NEPEHOCUTh 3HaHWA TO (PU3MKE B  MPAKTUYECKYIO  00JacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE HJIEH, PEAJiaraTb OpPUTrHHAIbHbIE TOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIONINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmaunmeii:

BJa/IeTh HaBBbIKAMU TMOJy4YeHHs UHPopManuu (U3MUECKOTO COACpKAHUS U3
MCTOYHUKOB pA3HbIX THUIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHau3,
CUCTEMATHU3allMI0 W HWHTEpIpeTanuio WHPOpMallMu pa3iuyHbIX BHAOB U (GopM
Mpe/ICTaBICHHUS,

OILICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIb30BaTh CpeACTBa MH(POPMAIIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTUH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AI[MOHHBIX 33/1a4 ¢ COOII0ICHUEM
TpeOOBaHUII JPrOHOMUKH, TEXHUKH OE30MacHOCTH, THTHMEHBI, pecypcocOepexeHus,
MPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COACPIKAHUS B PA3NUUYHBIX (hopMarax C y4ETOM
Ha3HauYeHUsT WHPOpPMAIMU W TIEJICBOM ayAWTOPUHU, BBIOMpass ONTHUMAIbHYIO (opmMy
MpEJICTaBICHUS U BU3YyaIU3aIl1H.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE yYeOHbIe NeCTBHSA:
OCYIIECTBISTH OOIICHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JESTEINBHOCTH;
pacmno3HaBaTh MNPEANOCHUTKYA KOHPIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB;



MIOHUMAaTh M MCIIOJb30BaTh MPEUMYILIECTBA KOMAHIHOWM W WHIAWBUAYAIbHOU
paboThI;

BBIOMPATHh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBUN ¢ YUETOM OOIIUX MHTEPECOB
Y BO3MOKHOCTEM Ka)KJ0TO YieHa KOJUIEKTHBA;

NPUHUMATH 1€ COBMECTHOU JIEATEIIBHOCTH, OPraHU30BbIBaTh U KOOPJIUHHUPOBATH
JNEUCTBHUS IO €€ TIOCTHXKEHUIO: COCTABIIATH IIJIAH JIEVUCTBUM, PACIPEICIIATh POJIM C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaKJOT0 yYaCTHHKA KOMaHIbl B OOIIUN
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKThI, OLIEHMBaTh HJAEUM C IO3ULUUMHA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETUUYECKOE IMOBEACHUE B PA3JIUYHBIX CUTYaLHSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIBHO OCYILECTBISATh O3HABATENIbHYIO JAESATENIbHOCTh B 00JaCTH (PU3UKU
Y aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTAaBUTh U POPMYIUPOBATH COOCTBEHHBIE 331aUH;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIEHUs PACUYETHBIX M KAYECTBEHHBIX 3ajad,
IJIaH BBIMOJIHEHUS TMPAKTUYECKOM pabdoThl € y4€TOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;
JABaTh OLICHKY HOBBIM CUTYaLlUsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUMH;
Jenatb ~ OCO3HAHHBIM  BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PELICHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (DOPMHUPOBAHHMIO M TPOSBICHUIO SPYIUIIMA B 005acTH (HU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:
NaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;
BJa/IeTh HAaBBIKAMU TIO3HABATEJILHOM pediieKCMM KaK OCO3HaHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIIUTEIIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI peQIeKCUU JUIsi OLEHKU CHUTyallud, BBIOOpAa BEPHOIO
peleHus;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILECHHUS 10 UX CHUKEHMUIO;
IIPUHAMAaTh MOTMBBI W  apryMEHThl JAPYIMX TIPU aHAJIU3€ PEe3yJIbTATOB
NEeATEIIBHOCTH;
OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;



NPUHUMATL MOTHBBI M apryMEHTBl JPyrMX IIPU AaHAJIU3€ PE3yJIbTaTOB
JIeSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce AOCTHMXKEHHS JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOTPAMMBI 10
(dbu3uKe 1151 YPOBHS CPEIHET0 00111ero 00pa3oBaHus Y 00yJarOIIUXCsS COBEPIICHCTBYETCS
AMOITMOHAIBHBIN MHTEIJIEKT, TIPEANOIararommii copMupoBaHHOCTD:

CaMOCO3HaHHs, BKIIIOYAIOIIET0 CIOCOOHOCTh TMOHHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABJICHUS PA3BUTHA COOCTBEHHOM 3MOIIMOHAIIBHOW Cephl, ObITh
yBEpPEHHBIM B ce0¢;

CaMOpPETryJIMPOBaHUs, BKJIOYAIOUIETO0  CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K IMOITMOHATBHBIM
M3MEHEHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlMM, BKIIOYAIOIMICH CTPEMJIEHHE K JOCTHMIKEHUIO ILEIH U
yCIIEXy, ONTHUMHU3M, HWHHUIUATUBHOCTh, YMEHHUE JEWCTBOBAaTH MCXOHS H3 CBOHUX
BO3MOKHOCTEH;

SMIATHUH, BKJIOYAIOMIEH CHOCOOHOCTh IIOHMMATh SMOIIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €T0 MPU OCYILIECTBICHUU OOIIEHHUS, CHIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKNBAHUIO;

COITMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAaMBAaTh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3peiiatb KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOITUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha TMpUMEpax poib M MecTo (GU3UKM B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTUHbBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEILHOCTH JIIOJIEH;

VUYUTHIBATh  TPAHUIBI  MPUMEHEHHS]  HM3YYCHHBIX  (U3MUECKUX  MOJIEIICH:
MaTepuaibHas TOYKA, WHEpPUUAIbHAs CUCTEMa OTCYETa, aOCOJMIOTHO TBEPIOE TEIO,
WJICAUIbHBIA Ta3, MOJEIU CTPOCHHUS Ta30B, JKUAKOCTEM W TBEPABIX TEJ, TOYECYHBIN
ANIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;

pacrio3HaBath (uznueckue SBJICHHUS (MPOIECChl) M OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUUYECKOW TEOPUM CTPOCHHS BEUIECTBA U
AJIEKTPOJAVMHAMHUKH: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKECHUE,
CBOOOJHOE TaZeHHE Tell, NBUKEHUE MO OKPYKHOCTH, WHEPIUS, B3aUMOJICUCTBUE TEl,
b dy3usi, OpOyHOBCKOE JABUKEHUE, CTPOCHHUE KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHUE
o0bEéMa Ten Mpu HArpeBaHWM (OXJIAXKJACHHH), TEIUIOBOE pPaBHOBECHE, HCHApeHUe,
KOHJEHCAIMs, TJIABJIICHUE, KPUCTAJIN3alKsl, KUTIEHUE, BIIAXKHOCTh BO31YyXa, MOBBILICHUE



JaBJICHUS ra3a IpU €ro HarpeBaHWU B 3aKPHITOM COCY/E, CBA3b MEXIYy MapaMeTpamu
COCTOSIHHSI Ta3a B M30MpOoleccax, AIEKTPU3alus Tell, B3aUMOACHCTBHE 3aps/I0B;

OMUCHIBATh MEXAaHUYECKOE JIBIDKEHHE, UCIONb3YysAd (U3NYECKUE BEIUYUHBL:
KOOpAMHATA, MyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUJla, UMILYJIbC
Tena, KWHETUYECKas »JHEprus, IOTCHIMAIbHAs »>SHEPrus, MeXaHudeckas padora,
MEXaHWYeCKas MOIIHOCTH; MPHU ONUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI
UCIIONIb3YEMBIX BEJIMYMH, WX O0O3HAueHUS W EOUHHIBI, HaXOAUTh (POPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

OINUCHIBAaTh W3YUYECHHBIE TEIUIOBBIE CBOMCTBA TENl U TEIUIOBBIC SIBICHHUS, UCIIONb3YS
¢u3nueckrue BEIMYMHBL: JaBJICHUE raza, TEMIIEpaTypa, CpeAHssl KUHETUYeCKasi SHEprus
XaO0THYECKOTO  JIBIDKEHUS MOJICKYJ, CpEeIHEKBaJpaTHUHAs CKOPOCTh  MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHeprusi, paboTa raza, Kod()(UIHMEHT MOIEe3HOTO
JIEUCTBUS TEIUIOBOTO JIBUraTelis; MPU OMNMCAHUM NPAaBUIBHO TPAKTOBATh (DU3MUYECKUN
CMBICIT HCMOJb3yEMbIX BEJIWYMH, UX OOO3HAUECHUS U EIUHMIIBI, HAXOAUTHb (HOpMYIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIHUHNHAM;

OMHCHIBATh M3y4YEHHBIE JIIEKTPUUYECKHUE CBOWCTBA BEIIECTBA W DIEKTPHUUECKHE
aBIeHUsT (IPOIECCHI), MCMIONB3Ys (U3MUECKUE BEIWYUHBI: JJICKTPUUCCKUN 3apsf,
AIIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD MOJIA, MOTEHLMA, Pa3HOCTh MOTEHIUANIOB; MpU
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICI MCIONb3YyEMbIX BEIMYMH, HX
0003HAYCHUSA U €IUHHIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE MAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTHUMH BETUYHMHAMU;

aHaJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBICHUS, UCTIOIB3Ys (PU3NUECKHUE 3aKOHBI
W TPUHIUIBL 3akoH BcemupHoro Ttsrorenus, |, |l u Il 3axkonsr HeroTona, 3axoH
COXPAHEHUST MEXaHWYECKOW DSHEPIuH, 3aKOH COXPAHEHUS WMIIYJbCa, TPUHIUI
CYNEpHO3UIMA CWUJl, TPUHIMUI PABHONpPABUS HWHEPUHUATIBHBIX CHCTEM OTCUETa,
MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHUIO CTPOCHHs BEIIECTBa, Ta30BbIE 3aKOHBI, CBS3b
CpeIHEell KWHETHMYECKOM OHHEPruH TEeIJIOBOIO JBMIKEHHMSI MOJEKYNl C aOCOIIOTHOU
TEMIIEpPAaTypol, MEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMsS AJIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa, mpu ATOM pasinudarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOEe BBIPAKEHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH, OCHOBHBIC TMPHUHIMIBI JEHCTBUS MAaIlMH, TPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCJIOBHS KX O€30IacHOr0 HCIOJb30BAaHUS B TOBCEIHEBHOU
KU3HU;

BBITIOJTHATH KCTIEPUMEHTHI IO UCCIEAOBAHNIO0 (PU3UUECKUX SBICHUIN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX HM3MEpPEHHMH, Ipu 3TOM (OPMYJINPOBATH
npoOsemMy/3agadyy M THUIIOTE3y YYEOHOro OKCIEpMMEHTa, coOWpaTh YCTAaHOBKY U3
MpeJIOKEHHOT0 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;



OCYIIIECTBIISITh TIPSIMbIE W KOCBEHHBIC M3MEpPEHUsT (PU3NYECKUX BEIMYUH, TIPU 3TOM
BBIOMPATh ONTUMAIBHBIM CHOCOO W3MEPEHUS M HWCIOJIh30BaTh W3BECTHHIE METOJIBI
OLICHKH MOTPEITHOCTEN U3MEPEHU;

MCCIICJIOBATh 3aBUCUMOCTH MEXIY (PU3NICCKUMHU BEITMYMHAMHU C HCIIOJIb30BAHUEM
NPSMBIX U3MEPEHH, P 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUJIE TaOiuil u rpaduKoB, JEnaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS,

coOroIaTh mpaBuiia 6€30MacHOro TPyAa MPU MPOBEACHUH UCCIECAOBAHUN B paMKax
y4eOHOro 3KCTIEepUMEHTa, Y4eOHO-UCCIICOBATEILCKON U TMPOEKTHON MICSITEILHOCTH C
HCIIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONUCTB U TaO0OPATOPHOTO 000PYI0BAHUS;

permarh pacuy€THBIC 3aJa4d C SBHO 3aJaHHOW (DU3UYECKON MOMAEIBI0, MCIOJIB3YSI
¢bu3uYecKue 3aKOHBI W TIPUHITMITBEI, HA OCHOBE aHajn3a YCIIOBHS 3aJadd BBIOWPATH
(U3UYECKYIO0 MOJIEIb, BBIIETATh PU3NUECKUE BETUYUHBI U ()OPMYIIbI, HEOOXOUMBIE IS
e pelleHus, MPOBOJAUTh PACUEThl M OLIEHUBATh PEATLHOCTH IMOJYYEHHOTO 3HAYCHUS
(bu3nyeCcKo BETUUYUHBI,

permaTrh Ka4deCTBEHHBIC 3aJavyd: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPECUNBYIO
IIETTIOYKY PpACCY)KICHHH C OINMOpPOd Ha W3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYecKue SABIICHUS,

UCIIOJIb30BaTh TIPHU pEIICHUM Y4YeOHBIX 3a/lad COBPEMEHHbBbIC WH(OpMaAIMOHHBIC
TEXHOJIOTMH JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, HHTEPIIPETAIIMM H TPEACTABICHUS
y4eOHON W HAYIHO-TIOMYJIIPHON WH(MOPMAITUH, TIOJTYICHHON U3 Pa3IUYHBIX UCTOYHHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOJIyHaeMyr0 HHGOPMAIIHIO;

NPUBOJUTH TPUMEPHI BKIIAJla POCCHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCITOJIB30BaTh TEOPETHUYCCKUE 3HAHHS 1O (U3MKE B TOBCEIHEBHON KWU3HM IS
oOecrieueHrss 0OE€30MACHOCTH TIpW  OOpameHuu ¢ npudopaMu H TEXHUUYECKUMH
YCTPOWUCTBAMH, IS COXPAHECHHS 3JI0POBbsl W COOJIIOACHHUS HOPM JKOJOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIe;

paboTaTh B TPYIIE C BHIMOJIHECHUEM PA3JIMYHBIX COITMANBHBIX POJICH, TIJIAHUPOBATH
paboTy Tpymmbl, pamMoOHAIBLHO  pacHpeneisiaTh OO0S3aHHOCTH H  TUTAHUPOBATh
JeSTETPHOCTh B HECTAHJAPTHBIX CUTYAIUsX, aJeKBaTHO OIICHMBATH BKJIAJ Ka)XJIOTO U3
YYaCTHHKOB TPYIIIBI B PEHICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh HAa TMPUMEPAX pOJdb U MeCcTo (UMUK B (OPMUPOBAHUU
COBPEMEHHOM HAay4YHOH KapTHUHBI MHpa, B pa3BUTHH COBPEMEHHON TEXHUKU H



TEXHOJIOTUHA, B TMPAKTHYECKOW JAEATEIBbHOCTU JIFOAEH, LEIOCTHOCTh W €IMHCTBO
bu3nUeCcKoil KapTUHBI MUPA;

VYHUTHIBATh TPAHMIIBl TIPUMEHEHHUS HM3YyUYEHHBIX (U3UYECKUX MOJCIICH: TOUYCUHBIH
ANEKTPUYECKUI 3apsif, Jyd CBETa, TOUYCYHBI MCTOYHUK CBETA, SAJIEpHAsl MOJAENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/[pa MPH pellieHnd (PU3ndecKux 3ajay;

pacrio3HaBath (puznueckue SBICHHUS (MPOLECChl) W OOBSICHATH HUX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKM M KBAaHTOBOW (DU3UKHU: 3JIEKTPUYECKAs IMPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEUCTBUS TOKA, B3aUMOJCICTBUE
MAarHuTOB, 3JIEKTPOMATHUTHAS UHAYKIUS, JEWCTBUE MATHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM M JABWXKYIIUNCS 3apsijl, JJIEKTPOMATrHUTHBIE KOJIECOAHUS U BOJIHBI, TPSIMOJIMHEHHOE
pacupoCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHHE, UHTeppepeHius, Audpaxkuus u
MOJIsIpU3alvsl CBETa, Jucrepcus cBera, (porosnexkrpuueckuit rddext (pororddexr),
CBETOBOE JABJICHHE, BO3HUKHOBEHHME JIMHEMYAaTOro CIEKTpa aTroMa BOJOPOJA,
€CTECTBEHHAsA U UCKYCCTBEHHAsl PaJUOaKTUBHOCTB;

ONKCHIBATh M3YYECHHBIE CBOWCTBA BEHIECTBA (BJIEKTPUYECKUE, MArHUTHBIE,
ONTHYECKHUE, BIEKTPUUYECKYI0 MPOBOJUMOCTh PA3JIMYHBIX CPEl) U DIEKTPOMArHUTHbBIE
ABJICHHSI (MIPOLIECCHI), UCIOJIBb3Yd (PU3NYECKHE BEIMYUHBI: JIEKTPUUYECKUN 3apsij, cuja
TOKa, DJJEKTPUYECKOE HANPSDKEHHUE, DSJIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
MOTEHITUAJIOB, SJIEKTPOIBIDKYIIAs cujia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIs, CUjla
Awmrnepa, cuna JlopeHla, WHAYKTHBHOCTb KATYUIKHU, 3HEPrUsl DSJIEKTPUUYECKOTO M
MarHuTHOTO TOJIEH, MEPUOJl U YacToTa KOoJeOaHuil B KOJedaTeIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B NPOLECCe T'apMOHMYECKUX HIIEKTPOMArHUTHBIX KosieOaHul, (OKycHOe
pacCTOssHME M ONTUYECKas CUJla JIMH3bL, IPU ONHCAHWUU MPABWIBHO TPAKTOBATH
(U3UYECKUN CMBICT UCIOJIb3yeMbIX BEIWYWH, UX 0003HAUCHUS M €IUHUIIBI, YKA3bIBAThH
(opMyJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUKUHY C IPYTUMH BEJIMYMHAMU;

OMKCHIBATh U3YUYEHHBIE KBAHTOBBIC SIBJICHUS M MPOLIECCHI, UCIIONB3Ys (PU3NYECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPIUs
U UMITYJIbC (DOTOHA, IEPUOJ TIOTypacIiaia, YHEPTUS CBSI3M aTOMHBIX SiIep, TTPH OTMMCAHUH
MPaBUJILHO TPAKTOBATh (DU3UUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
€AVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME AAHHYIO (DU3UYECKYIO BEJIMYHUHY C
JIPYTUMH BEJIMYMHAMU, BBIYUCIISATh 3HAUCHUE (PU3UUECKON BETUYUHBI;

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBICHUS, UCTIONB3YS (PU3NUECKHE 3aKOHBI
Y NPUHLUNBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO M MapajlieIbHOr0 COCIMHEHUS
NPOBOJHUKOB, 3aKOH Jlxoymns—JIeHna, 3aKOH JJIEKTPOMATHUTHOM HWHAYKIMHA, 3aKOH
OPSAMOJMHENHOTO PACHPOCTPAHEHUSI CBETA, 3aKOHbl OTPAXKEHHS CBETA, 3aKOHBI
MpeIOMIICHUSI CBETa, ypaBHeHHE OMHIUTEHHA st (oTtordderTa, 3aKOH COXpaHEHUs
DHEPIruM, 3aKOH COXPAHEHHsI HMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOIrO 3apsna,
3aKOH COXPaHEHUs1 MacCOBOI'0 YMCIIA, IOCTyNaTel bopa, 3aK0H paaAMoaKTUBHOTO pacnana,



OpyU STOM pa3nuyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPAKEHHE U YCIIOBUS (TpaHUILIbI, 00JACTH) NPUMEHHUMOCTH;

OTIpeIeNATh HaIpaBiICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TOJISI TPOBOJHHKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTh M ONHUCHIBaTh M300pa)K€HUE, CO37aBaeMO€ IUIOCKHM 3€pKajioM, TOHKOU
JINH30M;

BBITIOJTHSTH KCIIEPUMEHTHI 110 UCCIICAOBAHHIO (DU3UIECKUX SBJICHUIN U TIPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEpPEHUN: MpU HTOM (POPMYJIHPOBATH
npobiemy/3afady M THUINOTE3y Y4eOHOro OHKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEIIOKEHHOTO0 000pYyI0BaHMUS, IPOBOUTH ONBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYIIIECTBJISATH MPSAMBIC W KOCBEHHBIC M3MEPEHUS (PU3UUYECKUX BEIMYUH, TIPH 3TOM
BBIOMPATh ONTUMAJIBHBIM CIOCOO W3MEPEHUS W HCIIOJIB30BAaTh HW3BECTHBIE METOIBI
OILICHKHU TOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIUYUH C HCIOJIb30BAHUEM MPSIMBIX
W3MEPCHHUI: TP JTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYHMH B BUAEC TaOMUIl W TpaduKOB, JeaTh
BBIBOJIBI 1O pe3yJIbTaTaM HCCIICTOBAHMUS,

coOmro1aTh MpaBuiia 6€30MacHOTO TPY/la MPHY MPOBEACHUHN UCCIICIOBAHUM B paMKax
y4eOHOTO JKCHEPUMEHTA, y4eOHO-MCCIENOBATEIbCKON U TMPOEKTHOW NEATEbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTEIHHBIX YCTPONUCTB U TaO0OpaTOPHOTO 000pYA0BaHNS;

pemarh pacuy€THbIC 3aJa4d C SIBHO 3aJaHHOW (PU3NYECKOW MOJENbI0, MCIOJIB3Ys
¢u3MYecKkue 3aKOHbI M TPUHIUIIBI, HAa OCHOBE aHajlu3a YCJIOBUS 3ajJaud BbIOMpATH
(U3UYECKYIO0 MOJIEIb, BBIICTSATh PU3NUECKUE BETUYUHBI U ()OPMYIIbI, HEOOXOIUMBIE IS
e pelieHus, MPOBOAUTh PACYETHl M OLIGHUBATh PEATBHOCTH TMOJYYSCHHOTO 3HAYCHUS
(hu3nYeCKO BETUUYUHBI,

permaTh Ka4deCTBEHHBIC 3aJavyd: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPECUNBYIO
IIETIOYKY PACCYy)XKJICHHH C ONMOpOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKUE SBIICHHUS,

UCIIOJIB30BaTh TIPH PENICHUH Y4YeOHBIX 3aJlad COBPEMEHHBIC WH(OpPMaIMOHHBIC
TEXHOJIOTMH JUISI TIOWCKAa, CTPYKTYpHUPOBAHUS, HHTECPIPETAIMA | MPEIACTaBICHUS
y4eOHON W HAYIHO-TIOMYJIIPHON WH(MOPMAITUH, TIOJTYICHHON U3 Pa3IUYHBIX UCTOYHHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOIy4aeMyr0 HHGOPMAIIHIO;

OOBSACHSTH TPUHIIUIBI JCUCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKUX YCTPOMWCTB,
pa3ianyaTh YCIOBHS X O€30MaCHOTO MCIIOIb30BAHMS B TOBCEAHEBHOW KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJda POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKUA U
TEXHOJIOTHUH;

HCIIOJIh30BaTh TEOPETHYECKUE 3HAHWS 1O (U3UKE B TMOBCEIHEBHOW >KU3HH IS
obecrieueHuss 0€30MacCHOCTH TMpU oOOpalieHud ¢ npubopaMud HU  TEXHUYECKUMHU



YCTPOWCTBAMH, IS COXPAHECHHS 3JI0POBbSl W COOJIOJACHHUS HOPM JKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYIIE C BHIMOTHEHUEM PA3IMYHBIX COIUATBHBIX POJICH, TIIIAHUPOBAThH
paboTy Trpymmbl, palMOHAIBLHO  pacHpenesiTb O0S3aHHOCTH U IJIAHUPOBATH
NEeSTEIBbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJleKBATHO OIICHMBATH BKJIAJ KaXJAOr0 U3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
H KoanuecTBO 4acoB
Ne ni/m AHMCEHOBAIHE PASNCIOB H TEM JJeKTpOoHHBIE (HU(PPOBBIE)
NPOrpamMmbl Bcero Kourpoabnbie IIpakTnueckue
o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmuorexa [JOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Aunamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEpMOAHHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24

Paznen 4. QJIEKTPOJAMHAMUKA



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

bubmuoreka [JOK

4.1 IIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3neKTpUYeCKUid TOK. TOKHU B bubnmoreka [JOK
4.2 12
pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72
Uroro 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

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LN (pPOBbLIE)

Ne ni/mm
nporpaMmMsbl Beero Konrpoabnsie IIpakTuueckme = 00pazoBaresibHbIe pecypcehbl
padoThI padoTshI
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHOoe noje. IJ1eKTpOMarHuTHast 11 1 3 bubmmoreka [JOK
' UHYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' Kosiebanus https://m.edso0.ru/7f41c97c
99 MexaHuueckre U 3JIeKTPOMarHUTHHIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bubmmoreka IIOK
23 Onritka 10 3 https://m.edso0.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CTICIIUATBHOM TEOPUH bubnuoreka [IOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubnunorexa LIOK
4.1 i
MEMEHTHT KBAHTOBOI OMTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bubmorexa I[JOK

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



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

4.3 ATOMHOE PO 5

Hroro no pazaeny 15

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

Pa3pea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7

Htoro no pazneny 7

bub6nmoreka IIOK
https://m.edsoo.ru/7f41c97c

Pa3nea 6. OBOBLIAIOIIEE TIOBTOPEHUE

bubmuoreka [{OK
6.1 Obodmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Koanvecrso yacos Hata DJIeKTPOHHbBIE U (PPOBbIE
Tema ypoka
n/n Bcero Konrposububie IlpakTuyeckne  M3y4YeHHsi  00pa3oBaTebHbIE Pecypchbl
padoThI padoThI

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnmnoreka HOK
METO/Ibl TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B popMupoBaHuu

2 COBPEMEHHOM i)a HOM Kq; IT)I/IHIE)I MHpa, B 1 bubmmorexa [IOK

P e P 1P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIFOIeH
Mexanndeckoe JBHKEHUE.

3 OTHOCHUTENHHOCTh MEXaHUYECKOIO 1 bubnunoreka LIOK
nerkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 brbmmorexa LTOK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubmmnoreka HOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHue. Y CKopeHue 1 bu6nmorexa LIOK
CcBOOOIHOTO IMaECHU https://m.edsoo.ru/ff0c39cc

7 KpuBonunelinoe aBuxeHue. Jprxenne 1 bubmmoteka IIOK
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCHTENBbHOCTH [anmuest.

8 Wnepumanbable cucTeMBI oTcueTa. [1epBrIit 1 bubmmorexa TIOK

P PP https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
Macca tena. Cuna. [Ipunnun
. bubmuoreka [{OK
9 CyNepno3uIuu cui. Bropoii 3akoH 1

HeroTona st MaTepuanbHOW TOUKH

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akoH HproToHa 1)1 MaTepraibHbIX Bbu6muotexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMUpHOTO TsiroteHus. Cuna bubnmnoreka HOK
TshKecTu. [lepBas kocMHUUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmorexa [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Koxddumnment tpenus. Cuia
13 cor OTEIBJ'IGHI/ISI i (11)/I(bHBI/I)KeHI/II/II) Tena B bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WM Taze
[ToctynaTtensHoe U BpalareabHOe
14 JBIKEHHE a0COJIIOTHO TBEPIOTO TEa. bu6nunorexa LIOK
MowmenT cuisl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TElla
Nmnynsc MmaTepuanbHOW TOYKU, CUCTEMBbI
15 MaTepuaibHBIX TOUYEK. IMITybC CUIBI. bubmmnoreka HOK
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabota u momHoCTh cuitbl. Kunernueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 brbmmorexa LTOK
p p o p https://m.edso00.ru/ff0c4502
W3MEHEHUN KMHETUYECKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHUsl YIpyro neGopMupoBaHHOM bubmuoreka [JOK
npyxuHbl. [loTeHInanpHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U TTOBEPXHOCTH 3eMIIU
[ToTennuanbHbIe U HETOTEHIIUATLHBIE
cuibl. CBsI3b pabOTHI HETTOTEHITUATBHBIX
. bubnuotexa [JOK
18 CHJI C U3MEHEHNEM MEXaHWYECKOW YHEPTUH

CHCTEMBI TeJI. 3aKOH COXpaHCHUA
MEXaHHUYEeCKOH SHEPIUn

https://m.edsoo.ru/ff0c478c



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

19

Jlaboparopnas padota «Vccienoanue
CBSI3H PabOThI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM YHEPTUH TeJla Ha IPUMeEpe
pacTsHKEHHSI PE3UHOBOTO HKIyTa»

20

KonrponsHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpAHEHUs B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBbIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nekenue. nddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Moiesu CTPOCHUS ra3oB,
AKHUAKOCTEN U TBEPABIX TEI

Macca monexyn. KonnyecTBo BeriecTsa.
[TocTostHHas ABoraapo

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

26

27

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomroTHas TeMIepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4fde

bubmmoteka IIOK
https://m.edsoo.ru/ff0c511e

28

29

JlabopaTtopHas pabota «lccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu
COCTOSTHUS pa3pEeKEHHOTO Ta3a

I/I30HpOHCCCLI B NACAJIbHOM I'a3€ U UX

bu6nunorexa LIOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rpaduuecKoe mpeaCcTaBICHUE

https://m.edsoo.ru/ff0c570e

BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.

bu6nmorexa [IOK

K .
30 OIH'IECTBO TEIIOTHI It paboTa https://m.eds00.ru/ff0c5952
BHyTpeHHsIs SHEpTHUsl 0JTHOATOMHOTO
UJIeaIbHOTO Ta3a
bu6nuoreka [IOK
1 B
3 HABL TerUIoHepenatn https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTH BEIIECTBA.
32 KonuyecTBO TEIIIOTHI MpH TEIUIONEpeaaye bubmrorexa LIOK
y P PEAAHE: https://m.edso0o.ru/ff0c5¢36
AnmabaTHBIN mporecc
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnnorexa [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs npolieccoB B mpUpo/ie. bubmmorexa [JOK
Bropoii 3ak0H TepMOIMHAMUKU https://m.edso0.ru/ff0c6230
35 [Mpunnun nevictus u KI1J[ TermoBoit bu6nmorexa LIOK
MAIIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKOJI0rH4ecKue mpooIeMbl
TETI0IHEPTETHKU
38 O6o0maromuii ypok «MosexyspHas bubnnorexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edso00.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «MonexynspHas ¢puznuka. OCHOBBI buomorexa LIOK
YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bu6muoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS M OTHOCUTEIIbHAS BJIAXKHOCTh bubmmoreka [IOK



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
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

Bo3ayxa. HacelmenHslil map

https://m.edsoo.ru/ff0c64d8

TBépnoe Teno. Kpucraminyeckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB

bu6nmoreka [IOK

42
KpUCTAILIOB. JKUIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u kpuctauM3anus. Y aenbHas bubnmnoreka HOK
TertoTa rmiasneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnuoreka [{OK
44 6
¥pasiiettite Teniosoro batarca https://m.edsoo.ru/ff0c6820
45 Dnektpusanus Tel. DIEKTPUUECKUH 3aps. bubmmorexa [JOK
JIBa BuJa SJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, AUDTIEKTPUKH U
46 H(l))JI OBOJTHUKH 3aK(I:H COXpaHCHHUS bubmmorexa [IOK
YHPOBOA ' P https://m.edsoo.ru/ffoc6bcc
ANEKTPUYECKOTO 3apsaa
47 BsaumoneiictBue 3apsiioB. 3akoH Kynona. bubmuoteka [IOK
ToueuHslil 2EKTPUYECKUN 3apsi https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
48 [IpuHUMI Cynepno3uuu JIEKTPHUUECKUX brbmmorexa [IOK
p le yrep H . p https://m.edsoo.ru/ffOc6df2
nosneu. JInHum HanpsKEHHOCTH
49 PaboTa cuit 3eKTpoCcTaTuYecKoro moss. bubmmoreka HOK
[Torenmman. Pa3HOCTh MOTEHLIMAIOB https://m.edso0.ru/ff0c6f00
[TpoBOTHHKYN U AUDIICKTPUKH B
50 3J'IpeKT 2(I)CTaTI/ILIeﬂCKOM r[or;e bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0c7018
JupnexTpudeckast MpOHUIIAEMOCTh
. bubmuoreka [{OK
51 OnexrpoémkocTs. Konaencaro
TICKTPOCMIOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DneKTpOEMKOCTD TJIOCKOTO KOHEHCATOPA. bubnmnoreka [JOK

DHeprus 3apsKeHHOT0 KOHAEHcaTopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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53

Jlaboparophas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIMIT NECTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMMPOBATBLHOTO
amnmnapara, CTpyHHOro npuHTepa.
DneKTpocTaTUUecKas 3alnuTa. 3a3eMIIeHue
AJIEKTPONPUOOPOB

55

DNEeKTPUYECKHUM TOK, YCIOBUS €T0
cymectBoBanus. [locrosunbiii Tok. Cuina

toka. Hanpsixenue. Conporuienue. 3akoH

Oma 1t yyacTka 1enu

56

57

58

59

60

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCJMHEHHE TIPOBOIHUKOB.
JlaboparopHas pabora «/3yuenue
CMEIIAHHOTO COCTUHCHHS PE3UCTOPOBY

PaGora u MOIIHOCTD JJICKTPUUYCCKOI'O TOKaA.

3akoH Jlxoyna-Jlenna

3axon OMa i TOJIHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne DJIC ncTOYHMKA TOKA U €T0
BHYTPEHHETO COMPOTHBIICHUS»

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIMMOCTb

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX ITY4YKOB

0.5

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ffOc74f0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

bubmmoteka IIOK
https://m.edsoo.ru/ffOc7ae0



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

[TonynpoBOIHUKH, UX COOCTBEHHAS U

61 MpuMecHas MpoBoAUMOCTh. CBoicTBa p—N- 1 bubmmorexa [JOK
P POBOA ) P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DNEKTPUUECKUN TOK B paCTBOpPaX H
pacruiaBax 3JIEKTPOIUTOB. bubmmoreka [JOK
62 1
DIEKTPONUTHYECKAs JUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKHUM TOK B razax.
. . bubnuoreka [{OK
63 CaMOCTOSATEIbHBIN B HECAMOCTOSTEIbHBIH 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mouaus. [1nazma
DeKTpUYECKHe MPUOOPHI M YCTPOMCTBA U
64 UX 1 5KTHHGCKO€I;I I/IN?@HGHZG II)T aBHJIA 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
. bubmuoreka [{OK
65 O606maronuit ypok «1eKTpouHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
66 «Quekrpocraruka. [TocTosHHBIM 1 bubmuoteka [IOK
JNEKTPUYECKUN TOK. TOKHM B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepHblil ypok. KonTposbHas paboTa 1o 1 bubmmnoreka HOK
Teme "DnekTpoarnHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblIil ypok. O6001maomui ypok no 1 bubmmoreka HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

Ne KoanuecTBo 4acoB JlaTa
Tema ypoka JJIeKTPOHHBbIE UM (]PPOBBIE
n/m Bcero Konrposibusie  IIpakruyeckne  M3YYeHHS
o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoTshI

[TocTosTHHBIE MarHUTHI M KX

1 B3auMoJieiicTBue. MaruutHoe noJie. Bektop 1 bubmuorexa [JOK
MarHUTHOW UHAYKIUH. JINHUU MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarsnuTHoO€ 1oJjie IPOBOJHUKA C TOKOM.

2 OmeiT Opcrena. BzanmonelicTBue 1 bubnmorexa LOK

P ' https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 JlaGopaTtophnast pabora «3yuenue 1 1 bubnuotexa [JOK
MarHUTHOTO OJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHUK C

4 tokoM. Cuita Amriepa. JlaboparopHas 1 1 bubnunorexa [JOK
pabora «MccnenoBanue necTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
JleicTBME MarHuTHOTO MOJISI Ha

5 BHK cs1 3apspKeHHYIo yacTtuiry. Cuna 1 bubmmorexa [JOK
ABIDKYIIYTO P o nk https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cusl Jlopenua
OnekTpoMarHuTHas UHAYKIus. [lotok

5 BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuu Papanes

7 JlaGopartopHas pabota «lccnenoBanue 1 1 bubnnorexka [JOK
SIBJIEHUS DJIEKTPOMArHUTHOM MHTYKIIUWY https://m.edsoo.ru/ff0cal50

8 NHIyKTUBHOCTG. fIBI€HNE CAMOWHIYKIIUH. 1 bubnnorexka [JOK

OJ1C camOoMHAYKIMH. DHEPTHUS MATHUTHOTO

https://m.edsoo.ru/ff0ca600



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

I1OJIAI KaTylIKHU C TOKOM. 3JI€KTpOMaI‘HI/ITHOC
I10JIE

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,

9 AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPHUTEIIU 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAS TeYb

10 O06o6marmuii ypok «MarauTHOE 1ose. bubnnoreka [JOK
DNIeKTpOMarHuTHasE UHIYKITUS https://m.edsoo.ru/ffOcab82

1 KonTponbnas pabota no reme «MarHuTHoe bubnuorexa [JOK
nosie. DJIEKTPOMAarHuTHasE MHIYKLUS https://m.edsoo.ru/ffOcad58
CB00OOHBIE MEXaHUUYECKHE KOJICOAHHUS.

12 ["apmonnueckue koneOaHusi. Y paBHEHUE bubnuorexa [JOK
rapMOHHMYECKHX Kojiebanuii. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPruun
JlaGopaTtopHast padota «HMccnenoBanue

13 3aBUCHMOCTH TIEPHOJIa MATBIX KOJIeOaHMit
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUS B HI€ATbHOM
14 K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXK] bubmorexa HOK
' Y https://m.edsoo.ru/ff0cb820
MEXaHUUYECKUMU U DJIEKTPOMATHUTHBIMHU
KoJIe0aHUsIMU
®opmyna ToMcoHa. 3aK0H COXpaHEHHS
15 SHEPruu B UI€aJIbHOM KOJe0aTeIbHOM bubmorexa HOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
bu6mmoreka [JOK
16 [IpencraBienue o 3aTyxaromux KoueOaHUsX.

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

BrinyKIeHHBIC MEXaHUYECKUE KOJICOAHMSI.
Pe3onanc. BeinyxieHHbie
3JICKTPOMArHUTHBIC KOJICOaHUS

[lepemennslii Tok. CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO

bubmuorexa [JOK

17 TOKa. AMIUTUTY/IHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HA4YEHUE CUJIbl TOKA U HAIPSIKEHUS
18 Tpauchopmarop. [IponsBoacTBo, nepenaya
U TIOTpeOJICHHUE AIIEKTPHUYECKON YHEPTUU
VY CTpoiicTBO U IPAaKTHYECKOE TPUMEHEHHUE
19 3JIEKTPUUECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
B https://m.edsoo.ru/ff0cc324
HEPEMEHHOT0 TOKa, JMHUI 3JIeKTponepeiad
OKOJIOrHYeCcKHe PUCKH IIPU IPOU3BOJICTBE
20 anekTposHepruu. KynabTypa ucnonb30BaHus
3JIEKTPO’HEPTUH B IOBCEAHEBHON KU3HU
MexaHnueckne BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBIL. https://m.edsoo.ru/ffOccas4
[Toriepeuynble ¥ IPOIOJIbHBIE BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnmnoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DJeKTpOMarHUTHBIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMOBI PAAMOCBA3U U TEJIEBUICHUS.
PasButHe cpencts cBa3u. Pannonokanus
bu6mmorekxa [IOK
25 Kontponbnas padota «Konebanusi 1 BOJIHBD» https://m.edsoo.ru/Ff0cc68
26 [IpssMonMHEHOE pacTpoCTpaHEHHE CBETA B bubmmoreka [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

OAHOPOJHOM cpene. ToueuHblii HCTOYHUK
cBerta. JIyu cBera

https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS

27 cgeta. [TocTpoeHue n3o0pakeHuit B bubmmorexa [TOK
' p p https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
28 orpaxkernue. [IpenensHbIi Yyroil HOJIHOIO Bubmaorexa ITOK
P o . https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
MoKa3aTelis MPeJIOMJICHUS CTEKIIa) https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n300pakeHuil B THH3E.
30 dopmyna TOHKOH JIMH3BI. Y BEIMUCHHE bubmorexa LHOK
PMY ' https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaGopaTtopHas pabora «HcciaenoBanue
CBOMCTB M300pa)KEHUH B JINH3AX»
Hucnepcus cBeta. CloXHBIN cocTaB 6€710r0
32 cseta. LIer. JlaboparopHas paboTa
«Habnronenne qucrnepcuu cBeTay
33 Wurepdepennus creta. Judpaxus ceera. bubnnoreka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
[TonepeyHoCTh CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckre MpUOOPHI M YCTPOMCTBA U
yCIIOBUS UX O€30MacHOTr0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH KJIACCUIECKON
36 MexaHuku. [locTynarel cneruanbHOMU bubmmorexa [OK
’ y H https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHFHOCTU
37 OTHOCUTETHHOCTHh OJTHOBPEMEHHOCTH. bubnuorexa [JOK



https://m.edsoo.ru/ff0cd350
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

3aMe):[neHHe BPCMCHHU U COKpPAIICHUC AJIMHbI

https://m.edsoo.ru/ffOcfa42

DHEPrus U UMITYJIbC PEIATUBUCTCKON

38 gacTullbl. CBsI3b MAaCChI C YHEPTUEH U bubmmorexa [TOK
HEl P https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHUS TOKOS

39 Kontponbnas pabota «Ontuka. OCHOBBI bubnmoreka [JOK
CIEeIIMaIbHON TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. opmyna [Inanka. Dneprus u bubmumoreka [IOK
UMIyIasC GOTOHA https://m.edsoo.ru/ffOcfel6

41 OTtkpeITHE U HccaenoBanue Gorodddexra. bubnnoreka [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddexra. YpaBHEHHE

42 3171HLHTeI(711)Ha n%)lq:bomaq)(gema «Kpacnas bubmorexa HOK

g P https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra

43 Hasnenune ceera. Onbrtel [1. H. JIeOenera. bubnuorexa [JOK
XuMHUecKoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe

44 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK,

COJIHEUHas1 OaTapest, CBETOIUO/

45 Pemenue 3aga4 mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOW ONTHKH https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

46 Pesepdopna no paccessHuIO 0-4yacTu bubnuorexa LIOK

P@OP P t https://m.edsoo.ru/ff0d091a
[MnanerapHas Moaenb aToma
bu6mmorekxa [IOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa

N3nydenne u noryonieHrue GOTOHOB MPHU
i B ¢ P bu6mmorexa [IOK
48 nepexo/ie aToMa C OJHOTO YPOBHS YJHEPTHH

Ha Apyrou. Bunasl ciekTpos

https://m.edsoo.ru/ff0d0afa
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49

BoaHoBEIe cBOMicTBa yacTull. BoiaHEI e
Bbpoiina. KopnyckysipHO-BOJIHOBOM
nyann3M. CIIOHTaHHOE U BBIHYKJICHHOE
U3JIy4eHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no ornpeneneHuio cocraBa
PaZOaKTUBHOTO U3TYYECHHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

56

CgoiictBa anb(a-, 6era-, raMmma-u3ITydeHUsI.
Bimsaue pPaarnOaKTUBHOCTH HaA JKUBBIC
OpPTraHU3MBbI

OTKpbITHE TPOTOHA U HEUTpOHA. I30TONBI.
Anbda-pacnaa. DIEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITy4yeHue

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiit peaktop. [Ipodaemsl,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHON SHEPrEeTUKH

DneMeHTapHble yacTulibl. OTKpBITHE
Mo3uTpoHa. MeTo 1kl HaOMIOICHUS U
PErUCTPALIK SJIEMEHTAPHBIX YaCTHII.
Kpyrusi cron «®yHaaMeHTanbHbIE
B3auMOIeHcTBUA. EAMHCTBO uznueckoit
KapTUHBI MUPa»

Bun 3Bé3gnoro Heba. Co3Be3us, spKue
3BE3/1bl, INIAHETHI, UX BUJIUMOE JBUKEHUE.
ComHeyHas cuctema

Connue. ConHeunas akTUBHOCTb. MIcTOUHMK
sHeprun CosHIa U 3BE3]

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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57

58

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/bI TTIABHOI MOCIIEIOBATEILHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEJICTABICHUS O IPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]

Mineunsiii [1yte — Hama ['anakTuxa.
IMonoxxenue u nuxenue CoyHIIA B
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B
A/ipax rajJakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe usnyyenue.
MeraranakTuka

60

61

Hepemennsie mpo0ieMbl aCTPOHOMUU

KonTponbhas pabota «neMeHTbHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COITMAILHON M THUECKOU
cdepax AesITeNbHOCTH YelIOBEKa

63

O6o06matomuii ypok. Pons u mecto ¢pusznku
Y aCTPOHOMUH B COBPEMEHHON HAyYHOM
KapTHHE MHUpa

64

65

Ob6o6maromuit ypok. Posib puznueckoit
Teopuu B HOPMHUPOBAHIH TIPEICTABICHUIN O
buznyeckoil kapTuHe MUpa

Ob6o6maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPa B OOLIEM PsYy COBPEMEHHBIX
€CTECTBEHHO-HAy4YHBIX MPEJICTABICHUH O




pUPOJIC

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1
DNEKTPOMAarHUTHAS WHIYKIIHS
67 PeszepBHublii ypok. Ontrka. OCHOBBI 1
CHEIHMAIbHON T€OpUH OTHOCUTEIbHOCTH
68 Pesepnsiit ypok. KBantoBas ¢gusuka. 1 bubmumoreka [IOK
DNEMEHTHI aCTPOHOMUU U acTpOhU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






