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Kk ConepkaTenbHOMY pa3zieny
OcHoBHOI 00pa30BaTEIbHON TPOTrPAMMBI
cpemHero odmiero oopasoBaHus

Padouasi nporpamma yuyeOHOI0 npeamera
«Du3uka»
ba3oBblii ypoBeHb

Cpok ocBoeHus — 2 rojaa



1L.IIOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma o ¢usuke s odoydarormxcs 10-11 kaacco (mamee — nmporpamMma

1o pu3KKe) pazpaboTaHa HAa OCHOBE:
- @enepanbHOro roCyJapCTBEHHOIO 00pa3oBaTeIbHOIO CTaHAAapTa CPEIHEro  OOLIero
oOpa3oBanus (yTBepKIEH MpHKazoM MuHUCTepCcTBa 00pa3oBaHuMs W Hayku Poccuiickoit
®enepauun ot 17 mas 2012 1. Ne 413 | ¢ U3MEHEHUSIMH, BHECEHHBIMU MpPHUKa3aMU
MunucrepcrBa obpasoBanus u Hayku Poccuiickoit @eneparuu ot 29 nexadps 2014 r. Ne 1645,
ot 31 nmekabps 2015 r. Ne 1578, ot 29 wutons 2017 r. Ne 613, mpukazamu MwuHUCTEPCTBA
npocseniennst Poccuiickoit @enepaunu ot 24 centsadps 2020 r. Ne 519, ot 1l nexabps 2020 r. Ne
712 n ot 12 aBrycra 2022 r. Ne 732,
- @enepanbHO 00pa30BaTEILHON MPOrPaMMbl  CPETHET0 OOIIEro 00pa3oBaHusl, YTBEPKIASHHON
npukazom MunuctepctBa IlpocBemennss Poccum ot 18.05.2023r. N 371 "OO6 yrBepkaeHun
benepanbHON 00pa30BATEIBLHON MPOTPAMMEBI CPEIHETO OOIIETO 00pa30BaAHUSY.

Copnepxanue nporpaMMbl 1O (U3MKE HaNpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOyuatommxcs 10—11 kmaccoB mpu oO0ydeHuH uX (U3MKE Ha OCHOBE
CHUCTEMHO-/IeATEIbHOCTHOr0 noaxonaa. [Iporpamma mo ¢usuke cOOTBETCTBYET TpeOOBaHUAM
OI'OC COO k nmiaaHUpyeMbIM JUYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM
00y4yeHHMs], a TAK)KE YUYUTHIBAET HEOOXOIUMOCTb PEANN3ALUN MEXIIPEIMETHBIX CBSI3€H (PU3UKHU C
€CTECTBEHHO-HAYYHbIMU Y4E€OHBIMM IHpeaMeTamMu. B Hell omnpenensroTcsi OCHOBHBIE LIEIU
u3ydyeHus: (U3MKM Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUs, IJIAHUPYEMbIE Ppe3yJbTaThl
OCBOCHHSA Kypca (QU3UKHU: INIHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHUHN, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoid reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKMX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHATh HAyYHbII METO]I TO3HAHUS NPH BBITIOJTHEHUN UMHU y4eOHBIX MCCIIEOBAHUH.

B ocHoBy kypca ¢huzuku 1ist ypoBHS CpeHEero o01iero o0pa3oBaHUs MOJIOXKEH PsJl UIIEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuil. Bexymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mnpeanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM pallmOHaIbHOTO MPUPOJIONIOIB30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUPOBAHHE TMPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



buznyecKkoil Teopuu, poilu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O NPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHi, NIl ONMHUCaHUs €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

Cooepoicanue  Kypca — 0amHo20  y4eOHO20 npeomemad  yyumvléaem  chneyuduxy
00pa308amenbHO20 YUpeHcOeHUsl.

B yenax ¢opmuposanus y wkonvHuxkos cucmemvl 3HAHUL, OCO3HAHHBIX HABBLIKOB
be3onacnoco yuacmus 6 OOPONCHOM OBUNCEHUU, CHUNCEHUS OOPOHCHO-MPAHCNOPIMHBIX
npoucuiecmsuii ¢ yyacmuem oemell, 80CHUMAHUSL OMEEMCMBEHHOCU 3a 6€30NACHOCMb C80ell
JHCUBHU U JHCUHU OpY2UX Nto0ell, nompeOHOCmU 8 COON00eHUU NPABUTL OOPONHCHO2O OBUNCEHUS
cooepocanue yuebnoco npeomema «Duzuxka» OONOIHEHO BONPOCAMU bezonacHocmu
00POACHO20 OBUINCEHUSL.

B yenax gpopmuposanusn gpunancosoii epamomnocmu yyawuxcs cooepaicanue yiebHo2o
npeomema «Quauxka» OONOIHEHO COOEPHCAHUEM MeM, CROCOOCMBYIOWUX — (POPMUPOBAHUIO Y
yuawuxcs Komnemenyuii 8 ooaacmu 6100xicema u uUHaAHCcos.

B yenax gopmuposanus He2amueHo20 OMHOWEHUS. K KOPPYRYUU, NOLYYeHUs
NPAKMUYECKUX COYUANbHBIX HABLIKOE U KOMMYHUKAYUOHHBIX YMEHUL, NO38ONA0WUX U3becamb
KOPPYNYUOHHBIX NPAKMUK, codepiicanue yuebno2o npeomema « Duzukay OONOIHEHO 80NPOCaMu
AHMUKOPPYNYUOHHOU HANPABIEHHOCU.

HEJIM U3YUEHUSA YYEBHOTI' O IPEJIMETA «®U3UKA»

OCHOBHBIMH HEJIIMU U3Y4YeHUsI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (QopmupoBaHWE WHTEpECa W CTPEMJICHHS OOYYarOMMXCSd K HAyYHOMY H3YyYCHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOoJle¢ TMO3HaHuA U (hopMHUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e (QopmupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHuEe YMEHU OOBSICHATH SBJICHHS C UCIIOJIB30BaHNEM (DU3HUSCKHUX 3HAHUN U
HAyYHBIX JIOKA3aTeIILCTB;

e (opmupoBaHuE TPEACTABICHUN O ponu (PU3MKHU A Pa3BUTHUSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTrxkeHne 3THUX Tielield oOecreurBacTCs pENICHHEeM CIEAYIONMX 3a7ad B IpoIiecce

M3Yy4eHHUs Kypca (GU3UKU Ha YPOBHE CPETHET0 OOIIero 00pa3oBaHUs:

e npuoOpeTeHrne CUCTEMBl 3HaHUN 00 O0IMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSX, BKIFOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U TIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHWE YMEHHH NPUMEHITh TEOPETHUYCCKHE 3HAHUSA JUIT OOBSICHCHUS
GU3HYECKUX SBJICHWA B TIPUPOJE W IS TNPUHATHS TPAKTHUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB pEIICHUS Pa3UYHBIX 337a4 C SBHO 3aJaHHONW (U3HYECKOU
MOJIeIbIO, 3aJla4, TMOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/laHue (U3NUecKon
MOJICJIH, aJICKBATHOM YCIIOBUSM 33]1a9H;

e MoHUMaHHEe (U3MYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHHUUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPENY;

® OBJIQJICHUE METOJAMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS W MPOBEICHUS (PU3HUSCKUX
SKCIIEPUMEHTOB, aHAJM3a ©  HMHTEPHpETau  HHQOpPMAIUU,  ONpPEICICHHS
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3yabTaTa;

® CO3JIaHUE YCIIOBUH JIJIS PA3BUTHSI YMEHHH MPOSKTHO-UCCIIEAOBATEIHCKOM, TBOPUSCKOM
JESITCIIEHOCTH.

MECTO YYEBHOI'O TIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE




Ha usydyenue ¢u3uku Ha ypoBHE CpeaHero odmiero o0pa3oBaHus oTBOAUTCA 136 4acoB: B
10 xmacce — 68 yacoB (2 waca B Hemento), B 11 kmacce — 68 dacoB (2 4Waca B HEHEIO).



2.COAEP)XAHUE YYEBHOI'O ITIPEJIMETA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®dusnka — Hayka o npupone. HayuHbie MeToabl MO3HAHUS OKpYyXkaromero mupa. Poib
OKCIIEPUMEHTA U TEOPUU B MIPOIIECCE TIO3HAHMSI PUPOABI. DKCIIEPUMEHT B dusuke. Habarodenue
u_aunanus pabomvl npuboOpos yuema 31eKmpodHepeul U 800bl 8 UeisX HKOHOMUU CeMelH020
O1001cema.

MopenupoBanue GU3MYECKUX SIBICHUN M TporieccoB. Hayunsle runore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTU U IIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonunerinoe nBuxeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacTtoTa oOpauieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHudyeckue yCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: CIUIOMETp, ABUKCHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE IEpEIadH.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, MIUTFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JBH)KCHMUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpOIIEHHOT O MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

HarpaBnenue CKOpOCTH IpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3yyeHnne HepaBHOMEPHOI'O IBUKEHMS C LIEJIBIO ONPENEICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOWIEHMSI — MEXJIy — MYTAMHM, TNPOHACHHBIMM  TEJIOM  3a
[IOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHM IIPU PAaBHOYCKOPEHHOM [JBHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

W3yuyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
orcuéra. Hcnonvsosanue sasienus uHepyuu Kaxk 00HO20 U3 camblX dpdexmusHuix cnocobos
9KOHOMUU MONIUBA.

Macca tena. Cuna. IlpuHmun cynepno3unmu cwil. Btopoil 3akoH HberoToHa miis
MaTepUalIbHOMN TOUKHU. TpeTuit 3akoH HploTOHA [1711 MaTepraibHBIX TOYEK.




3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP IBUKCHUH TeJla B )KUJKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpaieHus. lliedo cunbl. YcnoBusi paBHOBecus
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOs1, KAU€HUS U CKOJIBKCHUS.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBui paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3akonwl cOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIynbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckass sHeprus MaTepuaibHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPIHH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas SHEPTUs yIpyro AeGopMUpOBaHHON MPYKUHBL.
[ToreHunanbHast SHEprus Tesna BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanbHble M HEMOTEHIMANbHBIE CUJIBL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHHUEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMCTBAa M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KONEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATBHON YHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHrne aOCONIOTHO HEYNPYroro yiapa ¢ TMOMOIIBI0 JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teja Ha
IpUMepe pacTsHKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenme. Qudbdys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL



BelecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pazmepsl Mosiekysd. KonmdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpelHed KHHETHYEeCKOW SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. [lkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpepcTaBieHue U30IMPOIECCOB: H30TEpMa,
n30X0pa, n3odapa. Ananus 00x0008 u pacxo0os 8 yeusax IKOHOMUU 800HbIX PECYPCO8.

TexHuueckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETP.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHME BemiecTBa, Qororpaduud  MOJIEKYI
OpPraHUYECKUX COEAMHEHUI.

OnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs NPUPOLY JaBICHUS ra3a Ha CTEHKH cOocy/a.

OnBbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSTHUSL Pa3peKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MmeHeHus. KonudecTBo TermoTsl U pabora. BHyTpeHHssI SHEprusi 0JTHOATOMHOTO
uJeanbHOro ra3a. Buasl Teronepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpe1aye.

[TonsTue 00 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOJMHAMUKU K m3omnpoueccam. I'paduyeckas uHTepnperanus padoThl rasa.
Koppynyus kax cucmemnoe senenue.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeictBus terioBod Mamuubl. [ukin Kaphao u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTHYECKHE MPOOIEMbl TETNIOIHEPTETUKH.

TexHu4yeckne yCTpPOMCTBA M TMPAKTUYECKOE TNPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIUIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH HSHEpruu Tela MPU COBEPUICHHH pabOThI: BBUIET MPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

H3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/AyXa (OMBIT C BO3YITHBIM OTHUBOM).

Mopenu mapoBoil TypOUHBI, IBUTATEISI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMTOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenue wu  kuneHue. AOCOTIOTHasT |
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachlmeHHbIi map. Y aenbHas TerioTa mapooopa3oBaHusl.
3aBUCHMOCTH TEMIIEPATyPhl KUTICHUS OT JaBJICHHUS.




Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W Kpuctauuzauus. Y IeabHas
teruiora tuiaBneHus. CyOnumanusi. [lewexoouvie nepexoovl, pabomaroujue om CONHEYHbIX
bamapeti.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX ITAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HabumroneHne HarpeBaHus U IJIaBIEHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMoHCTpanys KpuCTauioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHrie OTHOCUTENBHON BJIaAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauust Tel. OJNEeKTpUuuecKuid 3apsia. JIBa BHUJA DJIEKTPUYECKUX 3apsifiOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. Hampsx€HHocTh 3nexTpuueckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX TMoyied. JIMHUM HanpsHKEHHOCTH DJEKTPUYECKOro mnoiis. [I/pasosvlie ocHogul
npomusoodeticmaus koppynyuu 8 Poccuu.

Pabora cun oanektpoctatudyeckoro modisi.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnektpoéMkocTh. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHACHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyHUHBIM IIPUHTED.

Llemoncmpayuu

VY CeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOMIAAY  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TU3JIEKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DONEeKTPUUECKU TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUYECKOr0 TOKA. MICTOUHMKH TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapamiedbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—J/Ienna. MOIIHOCTh 3NIEKTPUIECKOTO TOKA.
AnmuxoppynyuonHoe Mupog8o33peHue.




DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi memu. KopoTkoe 3aMpIkaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHIUKOBEIE TPHOOPHI.

ONeKTpU4ecKUii TOK B pacTBOpax M paciuiaBax 3JEKTPOJUTOB. DIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue ycTpOHCTBAa M IPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BAaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHO€ COeIMHEHUE ITPOBOIHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AYyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOr0 COeAMHEHUS PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CJI0KEHUE BEKTOPOB.

buonozus: mexanmueckoe IBUKEHHE B )KUBOU mpupone, 1uddys3usi, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW W Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHUECKAsL JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,



BOJOMET M JIpyrue), IBUTaTellb BHYTPEHHETO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHN TOJYYEHHsS] COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MJICHUE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, TaJIbBAaHHUKA.

11 KJIACC
Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKnuy. KapTuHa TMHUN MarHUTHOW MHIYKIWU ITOJISI IOCTOSIHHBIX MArHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHMI MHIYKIIMM MAarHUTHOIO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwia Jlopenna, e€ MOAynb UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTpOMarauTHol nnaykuuu dapazest.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJIa WHIYKIUU B IMPOBOJHHKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBlI€HME CAMOUHIYKLIIMH. DJIEKTPOABUKYILASL CHJIa CAMOUHTYKLIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHu4yeckue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHMThI, AIEKTPOJBUraTENb, YCKOPUTEIU AIEMEHTAPHBIX YACTHIL], MHAYKIIMOHHAS I€Yb.
Anmukoppynyuornoe Muposo33perue.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBumno Jlenna.

3aBUCUMOCTD DJICKTPOJBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue 1eicTBUS MOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue Kkojebanusa. [apmoHHueckue
koneOanus. Ilepuon, uactora, ammuuryaa u ¢dasza konebGanHuil. IlpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuii. [IpeBpaimienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.




Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeJIbHOM KOHType. AHAJOTHS MEXAYy MEXaHWYeCKUMU M 3JIEKTPOMAarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYype. JleKmpomazHumusle s6jleHUs 8 O0CHO8e pabomvl _mpameds u _mpoJiendyca.
Ipogunaxmuxa IJ[JL.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYECKUE KoieOaHusl.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA M HATIPSKEHMUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya u MOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KymnbTypa wucnonab3oBaHus
AIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monenb TUHUY SIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJbIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUMmMHble 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpojonbHble BOJHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3Iy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3amMmuas
opueHTanus BekTopoB E, B, V B snextpomarauutHo#l BoimHe. CBOMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIoOMJICHUe, NoJsapu3anus, audpaxius, uHrepdepeniua. CKOpPOCTh
ANEKTPOMArHUTHBIX BOJIH.

[[Ikana 31€eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY. AHanu3 pacxo008 u 00X0008 8 Yeisix IKOHOMUU B0OHbIX PECYPCO8.

[TpuHIMIIBEI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHKAa B TEXHHUKE W MEIUIMHE, pajap, pPaJAUuONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenepon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TIOTIEPEYHBIX U MTPOJIOJIHBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue otpaskeHus: ¥ NpeioMIIeHHsS] MEXaHUUECKHUX BOJIH.




Habmionenue narepdepeHnnu 1 1uppakiuy MEXaHMYECKUX BOJH.

3BYKOBOI pe30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOU Cperie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHMs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3akoHbl MpelOMIIEHUs cBeTa. AOCOMIOTHBIA  IOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucniepcus cBera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

CoOuparomue M pacceuBaroliue JHUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKas CHiia TOHKOM JInH3bL. [locTpoenne n3o0pakeHuil B cCOOMpAIONINX U pacCEeUBAIOIINX
nuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEIMYECHUE, JaBAEMOE JINH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B MHTE€P(EPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX
KOI'€pEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoicTBa M INPAKTUYECKOE MPUMEHEHHE: OYKH, Jyna, (oToammapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OINTHKA, JU(PpPaKIHOHHAS
pEIETKA, IOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
puOOpBI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moens CBETOBOAA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Moenu MEKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue ciekTpa ¢ MOMOIIBIO U (PPAKIINOHHON PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3zpnen 6. OcHOBBI crIeMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

I'panuipl NPUMEHMMOCTH KJIacCHMUeCKOM MexaHukd. [locTymarel cnenmanpHOM Teopun
OTHOCUTENIbHOCTH: HMHBApPUAHTHOCTh MOJAYJIS CKOPOCTH CBe€Ta B BaKyyMmMe, MPUHIUI
OTHOCHUTENIBHOCTH DWHIITENHA. Koppynyus kak cucmemHoe sgnexue.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe][JICHHE BPEMEHHU U COKpAIllEHUE JITTHHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPTHUs MOKOS.




Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M 3HEPrUu POTOHA C €r0 YACTOTOW. DHEPIHS M UMITYIIHC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBHUE CBETA.
TexHuuyeckue yCTpoiiCTBA M NpakTHUECKOe NpUMEHeHHe: (PoTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnydenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
Bojiopoja. Koppynuus: ebl2eo0a uiu yobimox.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPajbHbI aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHus  sjpa. OtkpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoaKTUBHOIO U3IIy4EHHUS.
CaoiicTBa anb(da-, 6era-, raMma-u3IydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OtkpeiTue TpoTOHa W HeilTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAAEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO PU3NUeCKOl KapTUHBI MUpAa.
TexHuueckue ycTponCTBa M NPAKTHUECKOE NMPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CUYéTunK MOHM3UPYIOIIUX YACTHII.




Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (GoTorpadusim).
Pa3nen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Otanbl  pa3BUTHS  acTpoHoMuHU. IIpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Counnie. ConneyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MocJeIoBaTeIbHOCTH. BHyTpenHee crtpoenue 3BE3N. CoBpeMEHHBIE TMPEACTABICHUS O
npoucxoxaeHuu 1 sBosonu ConHIa U 3BE3/. DTallbl )KU3HU 3BE31. [lewexoodHvle nepexoost,
pabomarowjue om conHeuHvlx bamapel.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tunel
rajakTuk. Paguoranaktuky v kBazapbl. YEpHBIE ABIPHI B SAPaX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménapie mpoOIieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmronenus HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKEHUIN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOPEeHHE

Ponp ¢u3Mku U acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIIbHON U
ITHUYECKON cdepax [esATCIBHOCTH 4YeJIOBEKa, pPOJIb W MeCTO (U3UKH W aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopun B (OPMUPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX TPEACTaBIEHUN o Tmpupoae. Habawodenue u aumanus
pabomvl npuOOPO8 yuema 1eKmpoIHEP2UL U 800bl 8 YElsX IKOHOMUU ceMelino20 O10dcema.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHA B 11 Kkiacce OCyIecTBISETCS € y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, Hay4yHbIM (akT, rumnore3a, (uU3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOJIIOJCHHE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUECKHE (DYHKIIUHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
MPOEKIIMA Ha OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJEMEHTAPHBIX (YHKIIWH,
MpU3HAKU TT0JI00US TPEYTOIHBHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpudueckue SIBICHUS B JKUBOM TPHUPOJE, KoJieOaTeIbHBIC IBHUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B JKUBOW MPUPOJE, NECUCTBUE paJMallMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMYECKOW PEIIETKH, CIIEKTPaIbHbIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3alIeKH MAarHUTHBIX pya, (poTochEMKA 3eMHOM
MMOBEPXHOCTH, TIPEICKA3AHNE 3EMIICTPSICCHHUIA.




Texnonozus: TUHUW 3IEKTPONEpEiay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATEb,
WHIYKIIMOHHAs TIe4b, pajap, pPaauoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meusp,
MPOSKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COJTHEYHAas OaTapes.



3.JINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
JOJKHO 00€CIIeYUTh JOCTIKCHUE CICAYIOMIMX JTUYHOCTHBIX, METAMPEIMETHBIX M MPEIMETHBIX
00pa30oBaTeNbHbIX PE3yIbTATOB.

JUYHOCTHBIE PE3YJIBTATHI
JIM9HOCTHBIE pEe3yNbTAaThl OCBOCHHS ydeOHoro mpeamera «DuU3MKa» OTPAKAIOT
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON I[ICHHOCTHBIX OpHEHTAlUi, TO3UTUBHBIX BHYTPEHHHX
yOXKIICHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHHUCKOrO  00IIecTBa,
pacHIMpeHHre >KU3HEHHOTO ONbITa U OMbITa JAEITEIBHOCTA B MPOIECCE peain3allid OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIbHON JIEATEIIbHOCTH, B TOM YUCJIE B YACTHU:
1) rpaaaHCcKOro BOCIMTAHUS:
c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00IIECTBa;
NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHYECKHX
IICHHOCTEIA;
TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TPakIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00Pa30BaTEILHOM OpPraHU3aInu;
YMEHUE B3aUMOJEHCTBOBATh C COLUAIbHBIMM HHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKUMSIME ¥ HA3HAYEHUEM;
TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;
0CO3HAHUE OCHOBHBIX NPAS, 80000 U 0OA3AHHOCIEN 2PANCOAHURA, COUUATLHBIX HOPM U NPABUJL
MENCTUYHOCINHBIX OMHOUICHUN 8 NOAUKYILINYDHOM U MHO20KOHGeccuonaibiom obuecmee;
npeocmasieHue 0 __cnocobax npomueooeucmeus KOppynyuu, OCO3HAHUE KOPPYRUUU KaK
He2amueH020 A6AEHUS,
061a0eHUE HAYAbHbIMU HABbIKAMU A0aANmMayuy 6 Mupe QUHAHCOB8bIX OMHOUICHUL,
ocosnanue cebs KAk __UYleHa__cemblU, obulecmea U 20cyoapcmed, OCO3HAHUE AUYHOU
OMBEMCMBEHHOCMU 30 C80U NOCMYNKU |
NOHUMAHUE 3HAYEHUs. Npasuil___0e30nacHOCmU__ 0OPOANCHO20 OGUIICEHUS, 061d0eHUe
VMEHUAMU _DA3IUYamsb _O00PONCHbIE 3HAKU U _C1e0068amb _NPAsUIaM _0e30NdCHO20 _00PONCHO2O

08UICEHUS, UCNOIL30BAHUE NOJIVYEHHBIX 3HAHULL 8 HCUSHU.

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TpaTaHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKUX
yUu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAITUIO M IIPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEILHOCTH yY4EHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOSCHUE YCTOMUNUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAst SCTETHKY HAYYHOTO TBOPYECTBA, IIPHUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOr'0 BOCIIMTAHUS:

WHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHONW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;




TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa30BaHHUIO B 00jacTu (hU3MKHU Ha
MPOTSIKEHUH BCEU KU3HU,

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

Cc(OPMHUPOBAHHOCTb HKOJOTMUYECKOM KyJIbTYphbl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAaHUPOBaHUE U OCYLIECTBICHHUE JIEHCTBUH B OKpY’Karolled cpele Ha OCHOBE 3HaHUs
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacuiMpeHue OIblTa JEeATEIbHOCTH 3KOJOIMYECKOW HalpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pru3HuKe;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (prU3HUYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUST (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS
Ba3oBble Jiornueckne A1eHCTBUA:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIISATH SN JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPHBACMBIX (PU3NUYCCKUX SBICHUSX;

pa3pabarTbeIBaTh IJIAH PEHICHUS MTPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OIICHMBATh PUCKH MOCJICIACTBUN ACITSIbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX pPEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOICHCTBHS;

pa3BHBaTh KPEATHUBHOE MBITINICHUE TIPY PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaenoBarebCckue AeCTBYA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHITHSIMH W METOoAaMu (pU3M4ecKoin
HAYKU;

BJIQJICTh HABBIKAMHU y4EOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JESITEITLHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHUIO PAa3IMIHBIX METO/I0B MTO3HAHWS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYaIlUsSX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpPOBaTh 3ajady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXxOAUTh AapTryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIC 3aJaud B O0OPa30BATEIBHOW AEATEIHHOCTH, B
TOM YHUCJIC TIPH H3YUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IMePEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 00J1aCTh KU3HECATSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIE TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

PatGora ¢ undopmaumeii:



BJIQ/ICTh HABBIKAMH TOTy4YeHHUS MH(OpMAUU (PU3NYECKOTO COJEP>KAaHUSI U3 MCTOUYHUKOB
pa3HBIX THWIIOB, CAMOCTOSATEIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMATHU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIIHK Pa3IMYHBIX BUIOB U (hOPM MIPEIICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIIONIb30BaTh CpEeACTBA WH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypCcOCOepeKeHHMsI, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€30aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pPa3IUYHBIX (opMmarax ¢ y4EToM
Ha3HayeHus: UWHGOpPMAlMM M UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHUS U BU3YyaIU3aL1H.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH J1EATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUAYAITBHOU PabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 UieHa KOJUIEKTHBA,

MPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTHMKEHHIO: COCTAaBIATH IUIAH JACHCTBHUM, PACHpPENeNsiTh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npesiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C TMO3UIIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIATh IMO3HABATENIBbHYIO JESATENIBHOCTh B 00JacTh (PU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBAThH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKol paboThl € Y4ETOM UMEIOMIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAITOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIa/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO NMMPUHUMATD PEIICHHS TI0 UX CHUKEHUIO,

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH Cce0s1, TOHNMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;



MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEANOoaraloufii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTh aJalTUPOBAaThCA K SMOLMOHAIbHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEII MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHIKEHHUIO LENIW U YCIEXy,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTb KOHMIUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny o0yyenus B 10 kiacce mpeameTHble pe3y/bTaThbl JO0JIKHBI OTPaXaTh
c(popMUPOBAHHOCTH y 00YUYAIOIIMXCH YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B Pa3BUTUHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHHUS W3YUEHHBIX (PU3MUECKUX MOJEJIeH: MaTephuallbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBIH AIEKTPUUYECKUH 3apsii IPHU pEIICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NPSIMOJMHENHOE IBUKEHHE, CBOOOAHOE MaJeHHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaelcTBue Tei, auddysus, OpoyHOBCKoOE
JBUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKJIeHUHn ), TEIJIOBOE paBHOBECHUE, UCIIApEHNE, KOHCHCAIMS, MIaBlIeHHe, KpUCTaIN3alus,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSHMs raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIONb3Ys (PU3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKas
SHEprus, NOTEHIMaJbHAs HSHEpPrus, MexaHudeckas paldoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWM TPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJb3YEMBIX BEJIWYHMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢dusnueckue BEIMYMHBI: JaBlIEHHWE Tas3a, TeMIepaTrypa, CpeAHssi KHHETHYecKass HSHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU OMMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUYECKUI CMBICT MCIIOJIb3YEMbIX BETUYHMH,
uX O00O03HAYeHWS U EIUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BETUUYUHAM;



OIKCBHIBATh M3YYEHHBIE 3JEKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUYECKHE SIBICHUS
(mporecchl), UCTONb3ysl (PU3NYECKUE BETUYMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTpUUYECKOoe IoJe,
HaNpsOKEHHOCTh  TOJI, MOTEHIMAJ, Pa3HOCTb IOTCHLUUAIOB; MpPH ONUCAHWU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICI MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BEITHUYNHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro taroreHusd, |, |l u |1l 3axkonsr HbroTOHa, 3aKOH coXpaHeHUs
MEXaHUYECKOM PHEPIUu, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIUII CYNEpIO3ULMH CHJI, TPUHLIUI
PaBHONPABUSI MHEPIMATIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KMHETHYECKOW SHEPruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYK (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nnvaTh yciIoBUs MX O€30MaCHOTO MCIIOIB30BaHMS B TOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEAOBAHUIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HWCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH, IMpH S3TOM KOHCTPYUPOBAThb YCTAaHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
MOJTyYeHHOU 3aBUCHUMOCTH (DM3MYECKHX BEIWYHMH B BHJE TaONHIl U IpadUKOB, JIEIaTh BHIBOIBI
10 pe3yNbTaTaM UCCIIEOBAHUS;

coOnronarh mnpaBuia O€30HaCHOIO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyA0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4 BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (OPMYINbI, HEOOXOAMMbIE Ui €€ peLIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MUECKON BEIMYHHEI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKM HEMPOTHBOPEUMBYIO IIETIOUKY
pacCyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3NUYECKUE SIBJICHHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBIICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, NOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTyYaeMyro HH(pOpMaInio;

INPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B TPYIIE C BRIIOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJIeH, TUIAHUPOBATh paboTy
IPYMNIIbl, palMOHAIBHO paclpeneisTh OO0S3aHHOCTM U IJIAHUPOBATh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYaIHsX, aJleKBAaTHO OIEHWBATH BKJAJ Ka)XIOTO W3 YYaCTHHKOB TPYIIBI B
peleHne paccMaTpuBaeMoil MpodieMbl;

NPUMEHAMb _NOJYYEHHble 3HAHUSA 8 _(DOPMUPOSAHUU YMEHUs padomamys C_pa3IuyHbLMU
UCMOYHUKAMY ~ UHAHCOBOU _UHDOpMAYUY, UCNONb308AHUS PASHOOOPA3HLIX _pecypcos O
sedenus brdxicema;




UCNOIb306AMb _ NOJVYEHHbIE 3HAHUSL 6 NOBCEOHEBHOU  JCU3HU Ol 0becnedyeHus
bezonacrocmu Ha 00Po2ax;

NPUMEHAMb _NOJIYYEHHbIE 3HAHUS NPU_NAAHUPOSAHUU CeMelH020 0roxcema, 6 obracmu
OKOHOMUYECKUX OMHOUEHULL 6 ceMbe U obuecmee;

NPUMEHAMb NOJVYEHHbLE 3HAHUS 8 (DOPMUPOBAHUU AHMUKOPPYIYUOHHO20 MUPOBO33DEHUSL.

K xonnmy o0yyenus B 11 Kjacce mpeaMeTHble pe3y/bTaThl J0JLKHBI OTPAXKaTh
¢OopMHPOBAHHOCTDH y 00y4YAKOIMXCH YMEHMI:

JEMOHCTPUPOBATh HA MPUMEpaxX poJib U MecTO (PU3MKU B (DOPMHPOBAHUH COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHl, B IPAKTHUECKOM
JESTEIIbHOCTH JIFOJIEH, IEJIOCTHOCTD U €IMHCTBO (PU3UYECKON KApTUHBI MUPA,

VUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENe: TOYeYHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYEUYHBIA MCTOYHUK CBETa, SJACpHAas MOJEIb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHrnr GU3NYECKUX 3a/1a4;

pacmo3HaBath (pU3MYECKHE sIBICHUS (MPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBON (DU3HMKU: dJEKTpUUYECKas MPOBOJMMOCTb, TEINIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aMMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apsl,
AJIEKTPOMArHUTHBIE KOJICOaHUSI U BOJIHBI, TPSIMOJIMHEMHOE paCIPOCTPAHEHHUE CBETA, OTPAKECHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMONSIPU3ALUS CBETa, JTUCIEPCUsi CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekt), CBeTOBOES aBleHUE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJ0pO/la, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3YS  (U3MYCCKUE BEIMYUHBL: DJICKTPUUYSCKUN 3apsj, CHJIA TOKa, SJICKTPHUECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHAIOB, SJIEKTPOABMKYIIIAsl CHIA,
pabota TOKa, MHAYKLIMS MarHUTHOTO TMOJs, cuia Awmmepa, cwia JlopeHia, MHIYKTUBHOCTD
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJIeH, MEepUOJ W 4YacToTa KoieOaHui B
KOoJIeOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B MPOIECCE TAPMOHUYECKHUX DJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE WM ONTHUYECKas CuUjila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPaKTOBaTh (U3MYECKUN CMBICI HCIOJIb3yeMbIX BEIWYUH, WX OOO3HAYEHUS € EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PM3UUECKYIO BEJIMUMHY C IPYTUMH BETUYUHAMU;

OTNUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUSI M TMPOIECCHI, HUCIOJIB3Ys (PU3MUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMITYJIbC (POTOHA, TIEPUOJ TMOJypacmajza, SHEPrusi CBSI3W ATOMHBIX SJEp, NPH OINKUCAHUU
MPaBUIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NUECKON BEJTMUUHBI;

aHaJIM3UPOBaTh (DU3UYECKHE TPOILECCHl W SIBJICHHS, HCTONB3ysd (PU3NUECKHe 3aKOHBI U
OpUHUUIBL: 3aKk0oH OMa, 3aKOHBI [IOCJIENOBATEIbHOIO M NapajjIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacipoCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHME OWHImTEHHa 11 Qorodrddexra, 3aKOH COXPaHEHHs] HHEPTUU, 3aKOH
COXpAaHEHHUsSI HMMIYJbCa, 3aKOH COXPAHEHUsI DJIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MacCoOBOTO YHCJA, MOCTyJaThl bopa, 3aKOH PaJMOaKTHBHOTO pacmaaa, MpPU ATOM pas3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAKEHHE W YCIOBUS (TPaHMIIBI,
00JyacT) IPUMEHUMOCTH;

ONpEeNIeNATh HAMPAaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3epKajioM, TOHKOU JTMH301;



BBITIOJTHATh JKCIIEPUMEHTHI 10 HUCCIICJOBAHUIO (PH3UYECKUX SIBICHUH W TPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HU3MEpEHHMil: mpu d3ToM  (HOpMyIHpoBaTh
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJI0KEHHOTO0 000PYA0BaHUS, TPOBOAUTH ONBIT M (POPMYIUPOBATH BHIBO/IBI;

OCYIIECTBIISAITh TPSMBIE W KOCBEHHBIC H3MEPEHHsS (DU3MUECKUX BEIWYWH, TPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIbl OLICHKHU
IIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH C UCIOJIB30BAHUEM MPSIMBIX H3MEPEHUN:
IPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YyIbTATHI MOJYYCHHON 3aBHCHMOCTH
busznyecKkux BENWYMH B BHAE TaOmuI M TrpaduKoB, JeiaTh BBIBOJABI IO pe3yibTaTam
UCCJICI0BAHMS;

coOnrofarh mnpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEIACHUHM HCCIEIOBAHUN B paMKax
yu4eOHOrO0 OIKCIEPUMEHTa, YUeOHO-UCCIICOBATEIILCKOH M MPOCKTHOW JEATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemats pacu€THBIC 3ala4dl C SIBHO 33JIaHHON (U3WYECKOW MOJECIBI0, HCIOJb3Ys
dbuznyeckue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UYECKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIbI, HEOOXOIUMBIC IS e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAUeHUS (PU3NUECKON BETHMUNHBI,

pemaTh KauyeCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOUYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

UCIIONIb30BAaTh TIPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBIC HWH()OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAlMN U MPEICTaBICHHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OPMAIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAIM3UPOBATH MOJy4aeMyro HH(OpMALINIO;

OOBSICHATH IPUHITUIBI ICUCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOIMCTB, Pa3Invarh
yCIIOBUS UX 0€30MacHOT0 UCOIb30BaHUS B TIOBCEHEBHOM JKU3HH;

MIPUBOJIUTH MPUMEPHI BKJIQJIa POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 10 (U3UKE B TOBCEAHEBHOW JKU3HU IS
obecrnieueHns 0€30MacHOCTH Mpu 00pallleHn ¢ MPUOOPAMH U TEXHUYECKUMHU yCTPOUCTBAMU, IS
COXpaHEHUS 3JI0POBBS U COOJIOIEHUS] HOPM DKOJIOTHUECKOTO MOBEICHHS B OKPYXKAIOIIEH Cpeie;

paboTaTh B TpYIIE C BHIIIOJTHEHUEM PAa3IMYHBIX COIMATBHBIX POJIeH, TUIAaHUPOBATh PaboTy
TPYIIIBI, pPalMOHAIBHO pAacHpenessTh OOsf3aHHOCTH U IUIAHUPOBATH JESATEIHHOCTh B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB IPYIIIBI B
pelieHue paccMaTpuBaeMou MpooOJIeMBbI;

UCNONIb306aAMb NOJIVYEHHble 3HAHUSA U YMEHUs 68 NPAKMU4ecKou OesmenbHOCHU, HCUSHU,
Hecmuy 0meemcmseeHHOCHb 3a c80€ nogedeHue 8 PuHancosol cgepe;

UCNONIb306AMb  NONVYEHHbIe 3HAHUS 8 NOBCEOHEBHOU  JcUu3Hu O obecneyeHus
besonachocmu Ha 0opo2ax;

NPUMEHAMb NOJVYEHHble 3HANHUA NPU NIAHUPOBAHUU ceMelin020 Orwddcema; 6 obaacmu
9KOHOMUYECKUX OMHOUIeHUL 8 ceMbe U odujecmee;

HPUMEHAMb NOTYYEHHbLE 3HAHUSA 8 (POPMUPOBAHUU AHMUKOPPYNUUOHHO20 MUPOBO33DEHUSL.




4 TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosunuyecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne (uu¢posBbie) JdonmoHuTeabHast
n/n PAsieon #Tem Bcero Kontpoanurie  Ipaxruyeckue o0pa3oBaTte/ibHbIE uHpopmanus
NporpaMMel padoThI padoThI pecypebi
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
HaOmronenue n
aHaJIu3 paboThI
11 ®dusuka 1 METOBI 5 0 06 bu6mmoreka [IOK gﬁgf&%ﬁiggfﬁi u
' HAYYHOTO TIO3HAHUS ' https://m.edsoo.ru/7f41bf72
BOJIBI B LIETISX
SKOHOMUU
ceMeiHoro 0rojpKeTa.
Htoro no pazneny 2
Pasznea 2. MEXAHUKA
bubmuotexa [JOK
21 Kusemarika > . 12 https://m.edsc]i).ru/7f41bf72
Hcnonb3oBanue
SIBJICHUS] HHEPIIUH
bubnmnoreka [JOK KaK OJHOTO U3 CaMbIX
22 Jumanka ! 0 23 https://m.edscL>Io.ru/7f41bf72 3P PEKTUBHBIX
Croco60B YKOHOMHH
TOTUTMBA
23 3aKOHBI COXpaHEHUS B 6 1 26 bubnuotexa [JOK
' MEXaHUKe ' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOW TEOpUHU

9 1

3.3

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

AHanu3 pacxoa0B U
OXOJOB B LIETSIX
SKOHOMMH BOJHBIX



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

pecypcoB.

bubmuorexa [JOK Koppynuus kax
3.2 OCHOBbI TEPMOUHAMHKY 10 3.7 https://m.edso00.ru/7f41bf72 = cucremHoe siBieHuE.
[Temexoaubie
ArperatHble COCTOSHUS
33 BernecTsa. DazoBbIe 5 19 bubmuorexa [JOK Nepexobl,
' ' ' https://m.edsoo.ru/7f41bf72 = paGoratorue ot
MIepPexX0/Ibl .
COJTHEUHBIX OaTapeil.
Htoro no pazneny 24
Paznea 4. JIEKTPOJAMHAMUKA
[IpaBoBBIE OCHOBBI
bu6nuoreka [IOK MIPOTUBOJICUCTBHUS
41 JekTpocTaTuia 10 4.5 https://m.edsoo.ru/7f41bf72 = koppymiuu B
Poccumn.
[TocTosaHHBII
4.2 3NeKTpU4ecKuit ToK. Toku 12 5 BH6H_HOTeKa HOK AHTHKOPDYIIIHOHHOE
https://m.edso0.ru/7f41bf72 = mupoBo33peHue
B Pa3IMYHBIX Cpeaax
Hroro no pazneny 22
PeszepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68 251

[10 [TIPOT'PAMME



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

11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hauvenonanue (undposbie) JdomostHUTEIBbHAS
u/n ﬁaiz;e.]:;fMll ITeM Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 0Gpa3oBaTETbHbIC A—
porp padoThI padoThI pecypeb
Pasznen 1. JIEKTPOANHAMUKA
11 g[;erff B 11 2 3 bubmorexa [IOK ﬁ?ggg e
' P https://m.edsoo.ru/7f41c97¢ p p
WHTYKITHS
Uroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
DNEeKTPOMarHUTHBIC
21 | onecrpommmmtrnie 9 0 37 buGnorexa LIOK paGorst Tpaspas
' P ' https://m.edsoo.ru/7f41c97c p P
KoJieOaHus TpoJeioyca.
ITpodunakruka ITJI/1.
AHanu3 pacxo/ioB 1
Mexanuueckue u
2.2 3JIEKTPOMArHUTHHIE 5 1 1.5 bubmaorexa [JOK FIOXOZIOB B NEIIIX
' BOMHbL ' https://m.eds00.ru/7f41c97¢c  PKOHOMHH BOIHBIX
peCypCoB.
bu6mmorexa [IOK
2.3 Onmika 10 1 4.4 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbBHOCTH

OCHOBHI cieIaTbHON

3.1 Teopun 4
OTHOCHTEIIEHOCTH
Wroro no pazmeny 4

Pasznea 4. KBAHTOBAS ®U3UKA
DIeMeHThl KBAHTOBOU

4.1 6

OIITHKH

1 11

bu6mmorexa [{OK
https://m.edsoo.ru/7f41c97c

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

Koppynuusa kak
CUCTEMHOE SIBJICHUE.



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

bu6mmoreka [JOK

Koppymnuusi: Beiroga

4.2 Crpoetine atoma 4 16 https://m.edsoo.ru/7f41c97c  wuu yOBITOK.
bubmmorexa [IOK
4.3 Atomtioe 1po > 21 https://m.edsﬁ).ru/?f41c97c
Hroro no pazueny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
ITemexonurie
51 DneMeHTbl aCTPOHOMUU 7 39 bubmorexa [IOK IIepEXO/IbI,
1 acTpoU3UKH https://m.edsoo.ru/7f41c97c = paGoraroriue OT
COJIHEYHBIX OaTapet.
Hroro no pasneny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE
HaOmronenue u
aHaJIN3 paboTHI
O6ob6maromee bubnnorexa [IOK MpHOOpOB yiera
61 HOBTOHSGHI/IH; 4 11 https://m.edscIJIO.ru/7f4lc97c DJICKTPOSHEPTHH 1
BOJIBI B IEJISAX
HKOHOMHH
CeMeNHHOro Oro/IKeTa.
HTtoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 246

YACOB II10 ITPOTPAMME



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




