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Toscnumenvnas 3anucka

[Iporpamma no ¢usuke 6a30BOro YpoBHSI Ha YPOBHE CpelHEro oOIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHMI W TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOl mporpammel, mnpeactaBieHHbix B I'OC COO, a Takxke ¢ yd4éToM
benepanpHON paboyeil mporpaMMbl BOCIUTAHUS W KOHLEMIWHU MPENOJaBaHusl y4eOHOTO
npeamera «®Duszuka» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickoit ®enepanuu,
peanu3yonmX OCHOBHbIE 00pa30BaTENbHbIE TPOrPAMMBI.

Copepxanue mporpamMmbl 1o (puU3MKe HampaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAay4yHOW KapTwHbI Mupa oOydarommuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACITEIbHOCTHOTO NoaxoAa. [Iporpamma no ¢usnke
cootBercTBYyeT TpeboBaHusIM OI'OC COO k mIaHUupyEeMBbIM JTHYHOCTHBIM, IPEIMETHBIM U
METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKKe YUYUThIBAET HE0OXOJAUMOCTh
peai3allud MEXIPEAMETHBIX CBA3€H (U3MKU C €CTECTBEHHO-HAayYHBIMH Y4E€OHBIMU
npenMeramu. B Hell onpenensoTcs OCHOBHbIE LIEIN U3YUYEHUs (PU3UKU Ha YPOBHE CPETHETO
o0uiero o0pa3zoBaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3NUKU: JIUYHOCTHBIE,
MeTanpeaMEeTHbIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[IporpamMma no (pusmKe BKIIOYAET:

IJIaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (PU3MKHK Ha 0230BOM YPOBHE, B TOM YHUCIIE
MpPEAMETHBIE PE3YNBTATHI IO T0J1aM 00YUYEHUS;

coziepkaHue yueOHoro npeamera «Du3nka» mno rogam oOy4eHHs.

du3nka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPOJBI, BBHICTyNHas B KAaueCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYLIECTBEHHBI BKJIaJ B CUCTEMY 3HAHHA 00
okpyxatoiieMm mupe. [IIkoapHbI Kypc GU3HKH — CUCTEMOOOPAa3yIOIIMiA 1J11 €CTECTBEHHO-
Hay4YHbIX YUE€OHBIX MPEAMETOB, TOCKOJIbKY (PU3HUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJIICHHH, U3yYaeMbIX XUMHUEH, Ouosioruei, ¢pusndeckor reorpadueii 1 acTpOHOMUEH.
Hcnonp30BaHne M aKTHUBHOE MPUMEHEHUE (PU3NUYECKUX 3HAHUN OIpeaessieT XapakTep U
pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTMH B cepe HHEPreTHKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, MOJYYEHUSI HOBBIX MATEPUAJIOB C 3aJaHHBIMHU CBOMCTBAMM U Ipyrux. M3yueHune
(u3MKM BHOCUT OCHOBHOM BKJIaJ B (hOPMHpPOBAHHE €CTECTBEHHO-HAYUYHON KapTHHBI MHpa
oOyuaromuxcs, B (OpMUPOBAHWE YMEHUH NPUMEHATHh HAY4YHBIM METOJl MO3HAHUS MpPU
BBITIOJTHEHUHU UMU YUYE€OHBIX UCCIIEAOBAHUM.

B ocHOBy kypca QU3MKHU AJi1 YPOBHSI CPEHEr0 00IIEero 00pa3oBaHuUsl MOJOKEH Pl
UJeH, KOTOPhIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Wnest uenoctHocTU. B COOTBETCTBUM € HEW KypC SBJISETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX pa3iesoB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOM,
TaK U COBPEMEHHOHN (U3HKHU.

Wnes renepanuzanuu. B cooTBeTCTBUU ¢ HEM maTepuan Kypca (PU3UKU O0O0beIUHEH
BOKPYT (pu3nuecKkux Teopuii. BeaymuMm B Kypce sBisieTcs: popMupoBaHue TpeICTaBIeHUN
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U NOJIE.

Wnes rymanurtapuzauumu. E€  peanmuzanms  Ipeanojaraer  MCHOJb30BaHUE
IYMaHUTapHOTO MOTEHIHANa (PU3NYECKON HAYKH, OCMBICIICHHUE CBSI3U PA3BUTHUS (PU3UKHU C
pa3BuTMEeM O00IIecTBa, a TakkKe€ C MHUPOBO33PEHUECKMMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaAMHU.



Wnes nmpukinagHoil HanpasieHHocTd. Kypc ¢usuku mpennonaraer 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUNA M3YyUYEHHBIX TEOPHUil U
3aKOHOB.

Wnest sxosioru3anuu peaausyercss MOCPEACTBOM BBEACHUS JIEMEHTOB COJEPIKaHMUS,
MNOCBSIIIEHHBIX OSKOJOTUYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH W TEXHOJIOTHM, a TakKe OOCYXIACHHUS TPOOJIeM parioOHAIBHOTO
MIPUPOIOTIONB30BAHUS U IKOJOTUIECKON OE30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (pU3MK1 Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus
ABJISIOTCS pusnueckne Teopuu ((HopMUPOBAHKE TIPEICTABICHUN O CTPYKTYpPE MMOCTPOCHHUS
(bu3uIecKor Teopuu, poi (PyHIAaMEHTAIbHBIX 3aKOHOB W TPUHIIUIIOB B COBPEMEHHBIX
MPEACTABIICHUSIX O TPHUPOJE, TpaHUIAX MTPUMEHUMOCTH TEOPHM, JUIsI ONMHCAHUS
€CTECTBEHHO-HAYYHBIX SBJIICHUN U TIPOIIECCOB).

CHUCTeMHO-IesTebHOCTHBIN TOJIX0]T B Kypce (PU3UKHU peau3yeTcsl Mpeke BCero 3a
CU€T OpraHu3aIui YKCIEPUMEHTATBHON JEATEILHOCTH 00YUYaIOIIUXCSl.

Jliist 6a30BOro ypoBHsSI Kypca (PU3MKH — 9TO MCIOJIB30BAHUE CUCTEMbI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JaOOpaTOPHBIX padOT, KOTOpbIE B Mporpamme o
¢bu3uKe O0bEAMHEHBI B OOIIMI CHUCOK YYCHHMYECKUX MpakThdeckux paodot. Ilpu stom
oOecrieunBaeTcss OBJaJCHUE OOYYalOIIMMUCS YMEHUSMH MPOBOJUTH KOCBEHHBIC
U3MEPCHHUSI, UCCIIEAOBAHUS 3aBUCUMOCTEH (DH3NIECKUX BEJTUYHMH U TOCTAHOBKY OITHITOB TIO
MIPOBEPKE MPETIOKSHHBIX THITOTE3.

Bonbimoe BHUMaHME ynenseTcs PelIeHHuI0 Pacu€THBIX W KAa4eCTBEHHBIX 3amad. [lpwm
ATOM JIJISl PACUETHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a1a9U C SBHO 3aJIaHHOHN (hPM3UIECKOM
MOJICITBIO, TIO3BOJISIFOIITUE TPUMEHSATH H3yUYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO
paszena Kypca, TaKk ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aesioB. [|isi KaueCTBEHHBIX 3a1a4
MIPUOPUTETOM SIBIITFOTCS 3aJaHMsI Ha OOBSICHEHUE MPOTCKAaHWs (PU3MUECKHUX SBICHUN U
MIPOIIECCOB B OKPYXKAIOIICH JXKU3HMU, TpeOyronue BhIOOpa (Qu3ndeckod Moaenu s
CUTYAIINH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHWE WHTEpPECAa U CTPEMIICHHS] OOYYalOMUXCS K HAYyYHOMY H3YYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUM O HaydyHOM METOJ€ To3HaHUA U (popMupoBaHue
MCCJIEIOBATEIIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa N3yYCHHsI OCHOB CTPOSHUS
MaTepuu U PyHAaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

dbopMHupoBaHrE YMEHUN OOBSICHATH SBJICHUS C HCTIOJIB30BaHHEM (U3UYECCKUX 3HAHUN
Y HAyYHBIX JIOKA3aTeIIbCTB;

dbopMHupoOBaHUE MPEACTABICHUN O POJIM (PU3UKH JJI Pa3BUTHUS IPYTHX €CTECCTBEHHBIX
HayK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHre 3THUX 1efiel 00eCTIeYrBaeTCsl PEIIeHNUEM CIEAYONMX 3a1a4d B MPOIIecce
M3y4YeHus Kypca (U3UKU Ha YPOBHE CPEHEr0 001Iero o0pa3oBaHus:

MpUOOpETEHNE CUCTEMBI 3HaHUKM 00 00IMUX (HU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHsIX, BKIIOYAS MEXaHUKY, MOJCKYJSAPHYIO (U3HKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO
(UBHUKY ¥ DJIEMEHTHI aCTPO(DU3UKY;

dbopMHpOBaHWE YMEHHA TIPUMEHSIThH TEOPETHUYECKUE 3HAHUS ISl OOBSICHEHUS
(U3UYECKUX ABJICHUH B IPUPOJIE U JJIS IPUHSITHS TPAKTUICCKUX PEIICHUH B TOBCETHEBHON
KU3HH;



OCBOGHHE CIIOCOOOB PEIICHUS DPA3NMUYHBIX 3a/7ad C SBHO 3aJaHHON (u3mUeckoi
MOJIEJIbIO, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHne (U3MUYECKON MOIEIH,
aJICKBATHOU yCIIOBUSM 3a71a4H;

NOHUMaHWEe (PU3MYECKHX OCHOB WM TPUHIIUIIOB JACHCTBHUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJIAMU CAaMOCTOSATEIHLHOTO TJIAHUPOBAHUS U MPOBEIACHUS (PU3HMUECKIX
AKCIIEPUMEHTOB, aHAM3a M WHTEPHIpeTauu HHPOPMAIIH, ONPEACICHHS JOCTOBEPHOCTH
MOJIyYCHHOTO Pe3yJIbTaTa;

CO37IaHUE YCIIOBHM IS PA3BUTHS YMEHHH MMPOCKTHO-UCCIICTIOBATEIHCKOM, TBOPUYECKOM
NEeSTETHLHOCTH.

Ha m3yuenue ¢usnku (0a30BBIi YPOBEHB) HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHuUs
otBoautTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kinacce — 68 yacoB
(2 yaca B HeZIEIIIO).

Cooeporcanue yuebHo2o npeomema

Conepsxanue o6yuenus B 10 kiacce

Pazoen 1. Quzuxa u memoosl Hay4HO20 NOZHAHUSA

®u3uka — Hayka o npupone. Haydnsle METONBI MO3HAHUA OKPYKaroniero mupa. Ponb
HKCIIEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBJICHUW H mpoueccoB. HayuHble TUIOTE3BI.
duznyeckre 3aKOHbI U TeOpHH. [ paHHUIIBI TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpuHImMmI
COOTBETCTBHS.

Ponbs u mecto ¢usuku B GOpMUpPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI MUpa, B
IIPAKTUYECKON JAEATENBHOCTH JHOJEH.

Jlemoncmpayuu

AHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Pa3zoen 2. Mexanuxa

Tema 1. Kunemamuxa

Mexannueckoe ABWkeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOrO ABMKEeHUs. Crucrema
orcu€ra. Tpaekropus.

[Tepemenienue, ckOpocTh (CpeaHsiss CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOPEHHE
MaTepUagIbHON TOYKH, UX MPOCKIIUU Ha OCU CUCTEMbI KOOpAUHAT. CII0)KEHUE EPEMEILICHU N
U CIIOKEHHUE CKOPOCTEM.

PaBHoMepHOE W  PaBHOYCKOPEHHOE MpsMOJMHENHHOe JBkeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MyTU W TMEPEMENICHUS MaTepUATbHON
TOYKH OT BPEMEHU.

CBobosHOE TIasieHne. Y CKOpeHHe CBOOOTHOTO MaCHUSI.

KpuBonuueinnoe aswxkeHue. JIBH)KEHME MATEPUAIIBHOM TOYKM MO OKPYXKHOCTH C
MIOCTOSIHHOM T10 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsI CKOpocTh. [lepuon u
gacToTa obpareHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckre yCTPOMCTBAa M IPAKTUUYECKOE IPUMEHEHHE. CIUAOMETP, ABHXKECHUE
CHApSIIOB, LICTTHBIE M PEMEHHBIE TIEPEIayuH.



Jlemoncmpayuu

Mopgenp cuctemMbl OTCU€Ta, WUIIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue NBUKEHUIN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmionenne nBuwkeHHs Tena, OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaACHMUS.

Hanpagnenune ckopocTu pu ABMKEHUH 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHne HepaBHOMEPHOTO ABUKEHUSA C LIEBIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.

HUccnegoBanne COOTHOWICHUST MEXIYy [MYTSIMHA, NOPOUACHHBIMH TEJIOM  3a
NOCJIEI0OBATENBHBIE PABHBIE MPOMEKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM IBHKEHHUU C
HAa4YaJIbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHne nBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yuenue aBMxKEHUS Tesa, OPOUIEHHOTO TOPU3OHTAIIBHO.

Tema 2. Junamuxa

[Ipuauun otHocutensHOcTH [anmuies. I[lepseiii 3akoH Herotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepniosuuuu cui. Bropoit 3akon Hserotona miist
MaTepuaabHON TOUKHU. Tpernil 3aKkoH HproTOHA AJ1s1 MaTepranbHBIX TOYEK.

3akoH BcemupHOro tsrotenus. Cuna tsokectu. [lepBas kocmuyeckas ckopocts. Cuna
yrpyroctu. 3akoH ['yka. Bec remna.

Tpenue. Buasl Tpenust (okosi, CKoJib>keHus, kauenus). Cuia tpenusi. Cyxoe TpeHHeE.
Cuna TpeHHMs CKOJbXEHUsI M cuia TpeHus:i mnokos. Koadbduiument tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B )KUIKOCTHU UJIU ra3e.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTENIBHO OCU BpauleHus. [lnedo cumiel. YcimoBusi paBHOBECHS
TBEPJIOIO TeJIA.

TexHuueckre yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHWE: MOAIIUITHUKH, IBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINUX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMaIlui.

HesecomocTs. Bec Tena npu yCKOpEeHHOM IMOABEME U ITAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzydenne nBmxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM
oOpasiie, ot ux gaedopmalui.

Hccnenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.



Tema 3. 3akoHbl cOXpaHeHus 6 MeXaHuxe

Wmiynibe MaTepuasibHOM TOUYKM (Te€aa), CUCTEMBbl MaTepUalbHbIX TOuyeK. MMiynbe
CWJIBI M1 U3MEHEHHE UMITYJIbCA TeJIa. 3AKOH COXPAHEHMS UMITYJIbCa. PEaKTUBHOE IBUKECHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernyeckas sHeprusi MaTepralibHOM Touku. TeopeMa 06 N3MEHEHUN KMHETUYECKOM
DHEPIUH.

[TorenuuanpHas sHeprus. [loTeHumanbHass 3HEpPrust ymnpyro aAeQOpMHUPOBAHHON
npykuHbl. [loTeHnnanpHas sHeprus Tenaa BOJIM3U OBEPXHOCTH 3€MJIH.

[ToTeHnmanbHbIe U HETIOTEHIUAIbHBIE CHIIbI. CBSI3b pa00THI HENOTEHIMAIBHBIX CUJI C
U3MEHEHUEM MEXaHWYECKOM SHEPIHMHM CUCTEMBI T€l. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
DHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BOIAOMET, KONED,
[IPY>KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMSI UMITYJIbCA.

PeakTuBHOE BHXEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3yuyeHnne aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOThI CUJIbI C U3MEHEHUEM MEXAaHUYECKON PHEPruu Teia Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pazoen 3. Monexynapnas gpusuxa u mepmoounamuxa

Tema 1. OcHobl MONEKVIIAPHO-KUHEMUUECKOU Meopull

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOW TEOpPHUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTHUII BellecTBa. MoIeu CTPOCHUS Ta30B, )KUAKOCTEN U TBEPABIX TEN U
0OBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeliel. Macca u pa3Mepbl MOJIEKYIL.
KomnuectBo Bemectna. [loctostHaass ABoraspo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenbcus.

Mogens wuaeanbHoro ra3za. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KMHETUYECKON
TEOpPUHU HUJEaJbLHOIO raza. AOCOJIOTHAs TEMIlepaTypa Kak Mepa CpeaHed KUHETHYECKOU
SHEPruu TEIJIOBOTO JBI)XKEeHUs yactull raza. Illkana temmnepatryp KenbBuna. ['azoBbie
3aKOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon J[lanpToHa. HM3ompoueccsl B
WJIeaIbHOM Tra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BeliecTBa. ['paduueckoe mpeacTaBicHUE
M30IPOIIECCOB: H30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JAOKA3bIBAIOIINE TUCKPETHOE CTpOEHUE BemecTBa, (ororpadvud MOJIEKYI
OPTraHUYECKUX COEIUHECHUMU.

OmnbrTel 10 MU Gy3UN KUIAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogaens onbita [TepHa.



OnbIThI, TO0Ka3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mogens, WIUTFOCTPUpPYIOLIas IPUPOLy AABIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenre mMacchl BO3yXa B KJIAaCCHOM KOMHATE Ha OCHOBE M3MEpEHUNl o0bhEMa
KOMHATBI, IaBJICHUSI U TEMIIEPATYPhI BO3yXa B HEH.

HccnepoBanue 3aBUCUMOCTH MEXIY MapaMeTpamMH COCTOSHUS Pa3peKeHHOTO rasa.

Tema 2. OcHo8bl mepmOOUHAMUKU

TepmonnHamuueckas cucteMa. BHYTpeHHsIs1 SJHEprUs TEPMOAMHAMAYECKON CHUCTEMBI
u cnocoOsl €€ u3MeHeHus. KommyecTBO TemoTsl M pabora. BHyTpeHHSsT 3Heprus
OJIHOATOMHOTO WJ€albHOr0 raza. Buapl Temonepenayu: TEIONPOBOJHOCTb, KOHBEKIUS,
U3JIly4eHHe. YJellbHas  TEIUIOEMKOCTh  BemecTBa. KoiMyecTBO — TEIJIOTHl  MpHU
TeIIonepeaaye.

[Tonsitue 06 agmabatHom mporecce. [lepBoiit 3akoH TepmoauHamuku. [IpuMeHnenue
MEpPBOTO 3aKOHA TEPMOJIMHAMUKH K M3orpoiieccam. I'paduueckas nuHTeprpeTaius padoTsl
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble Mamuubl. [lpuHnmnsl nedcTBus TeruioBbIX MamuH. [IpeoGpazoBanus
SHEPruM B TEIJIOBBIX MamnHaX. KoaphuumreHT nose3Horo AeMCTBUs TEIIOBOM MAIIIMHBI.
[uxn KapHo u ero kod(p@dUIMEHT MOJE3HOr0 JEUCTBUA. DKOJOTHUUECKUE MPOOJIEeMbl
TEIJIO3HEPTETUKHU.

TexHuyeckre yCcTpoNCTBa U MPAKTUYECKOE MPUMEHEHHE: JBUTATEb BHYTPEHHETO
cropanusi, ObITOBON XOJOAMIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHyTpeHHEH SHEPIUU Teja MPU COBEPIICHUHN paOOThI: BBUIET MPOOKHU U3
OYTBUIKHM TIO]T IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHue 3Gupa B JIATYHHOU TPpyOKe MyTEM
TpeHus (BUICOIEMOHCTpPAITHS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIUionepeiaye.

OmnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, ABUTATENE BHYTPEHHErO CropaHus, PEaKTUBHOIO
JBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne yaenpbHON TEMIIOEMKOCTH.

Tema 3. Aepecamnvie cocmosnus eeujecmaa. Pasosvie nepexoowvl

[TapooOpa3oBanue u koHjaeHcanusa. HWcmapenue u kuneHue. AOCONIOTHas W
OTHOCUTEJIbHAS  BJIAXHOCTh Bo3ayxa. HacelmieHHslid mnap. VYxaenpHas — TeIuioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBICHUS.

TBépnoe Tteno. Kpucramivueckue u amMopdHbie Tena. AHU3OTPOINUS CBOWCTB
kpuctaiuioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTtepuanbl. [liaBineHue wu
KpucTayui3anus. Y AelbHas TerioTa miasienus. CyOoaumanusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpolucTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETD,
KQJIOPUMETP, TEXHOJOTMU TMOJyYEHUsS COBPEMEHHBIX MAaTepuaioB, B TOM YHUCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBA HACBHIILIEHHBIX TAPOB.



Kunenune npu noHWKEHHOM [1aBJICHUMU.

CnocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust U MJIaBJI€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenre OTHOCUTENBHOU BIAKHOCTH BO3/IyXa.

Pazoen 4. dnexmpoounamuxa

Tema 1. Dnekmpocmamuka

OnexTpu3anus Ted. JJIEKTpUYEeCKUid 3apsia. JBa BuAa 3IEKTPHUUECKUX 3apsoB.
[IpoBOAHUKM, NUAJIEKTPUKA U TMOJYHIPOBOJHHUKU. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsiaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToyeyHbll 3l€KTpUYECKUN 3apsil.
DnekTpudeckoe noiie. Hanpssk€HHOCTh 3neKTpuueckoro nosst. [IpuHumn cyneprno3uiun
ANEKTPUUYECKUX NoJieh. JIMHNK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIA.

PabGota cun osnekrpoctatudeckoro mois. [lorennuan. Pa3HOCTh MOTEHIMATIOB.
[IpoBOOHUKM U JOUANEKTPUKUM B  DIEKTPOCTaTHYECKOM Tose. Jludnekrtpuueckas
[IPOHULIAEMOCTb.

DnekTpoéMKOCTh. KonneHcaTop. DIeKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA. DHEPIuUs
3apsKEHHOTO KOHJIEHCATOPA.

TexHUYeCKHne YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JIIEKTPOCKOI, JIIEKTPOMETP,

ANEKTPOCTATUYECKAass  3alllUTa,  3a3€MJIEHWE  BJIEKTPONpUOOpOB,  KOHAEHCATOD,
KONIMPOBAJIBHBIN anmapar, CTpyHUHBIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

B3aumonenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM II0JIE.

DJIeKTpOCTaTUYECKasl 3alIUTa.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAJU IUIACTHH,
PaCCTOSTHUSI MEKly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiti snekmpuueckuii mox. Toxu 6 paznuuHvlx cpeoax

DJIEKTPUYECKAN TOK. Y CIIOBHUSI CYyIIECTBOBAHMS DJIEKTPUUECKOTO TOKa. MCTOYHMKH
toka. Cuna Toka. [IocTOsHHBIN TOK.

Hanpsixenue. 3akon OMa 7151 yuacTKa LenH.

DNEKTpUYECKOE  CONPOTUBIIEHUE.  YIENbHOE  CONPOTHBIIEHHE  BEIIECTBA.
[TocnenoBarenpbHOE, MapalIeIbHOE, CMEIIAHHOE COSIMHEHNE IPOBOJHUKOB.

Pabota snextpudeckoro Toka. 3akoH J[koyns—Jlenna. MoOIHOCTD 3IEKTPUIECKOTO
TOKa.

DIIEKTPOJIBUXKYIIIAs CHJIa K BHYTPEHHEE COPOTUBJIEHUE UCTOYHUKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) anekTpudeckoit uenu. Koporkoe 3aMmbikaHue.



ONeKTpOHHAass NPOBOAMMOCTb TBEPIABIX METAUIOB. 3aBUCUMOCTb COIPOTHUBIICHUS
METaJIOB OT Temreparypbl. CBEpXIpPOBOAUMOCTb.

DNEKTPUYECKUNA TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TomynpoBonHuku. CoOCTBEHHAss M MPUMECHAs IPOBOAMMOCTH IOJIYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexona. IlomynpoBogHUKOBBIE TPHOOPHI.

DNEeKTpUYECKUd TOK B pacTBOpax M paciuiaBax 3JEKTPOJHUTOB. DJIEKTPOIUTHUECKAs
TUCCOIUAIMS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIBHBIN pa3ps.
Momnnus. [1nazma.

TexHuyeckre ycTpoMCTBa M NPAKTUYECKOE NMPUMEHEHHE: aMIEpPMETP, BOJBTMETP,
peocTar, UCTOYHUKUA TOKA, 3JEKTPOHArpeBaTeibHbIE NPHOOPHI, AIEKTPOOCBETUTEIbHBIC
puOOpPbI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN MO, TEPMUCTOPHI U (POTOPE3IUCTOPHI,
[OJIyIIPOBOJHUKOBBIN AUOJ, TaJbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LWJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
IIOIIEPEYHOI 0 CEYEHUs U MaTepuaa.

CMmelnaHHOE COEIMHEHNE ITPOBOIHUKOB.

IIpamoe  u3MepeHMe  DNEKTPOABIKYHIEM  chibl.  KopoTkoe — 3aMbIKaHuE
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBJICHUS.

3aBHCHUMOCTBH COIPOTHUBIIEHUS METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne dIEKTPOABUKYILNEW CHJIBI HCTOYHHKA TOKAa M €ro  BHYTPEHHEIO
CONIPOTHUBIICHUS.

Habmronenue amekTpoiusa.

Meoicnpeomemuule césa3u

N3yuenue kypca pusuku 6a3oBoro ypoBHsa B 10 kiacce oCyLIECTBISETCSA € YUETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMAaTHUKH, OMOJIOTHMH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemuvle nonamus, CBI3aHHbIE C U3YUYEHUEM METOJIOB HAyYHOT'O IMO3HAHMUSL:
sIBIICHUE, HAYYHBIN (DakT, TUmoTe3a, pusndeckas BETUYNHA, 3aKOH, TEOpHs, HAOIOICHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pellleHHEe CUCTEMbl YpPaBHEHMM, nuHeWHas (QyHKIMs, mapadoda,
runepOoa, ux rpaduKd U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIUU: CUHYC, KOCHUHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIIUU
Ha OCH KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

bBuonocus: wmexaHudeckoe [BIKEHHE B JKMBOM mnpupoze, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPTraHuW3MOB (BUABI TEIUIONEpEaun, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.



Xumusi: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, KHUAKOCTEH U Ta3oB,
AJIEKTPUYECKUE CBOWCTBA METAIIJIOB, AIEKTPOIIUTUYECKAS AUCCOIMALINS, TAJIbBAHUKA.

I'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE JBUKEHUI C MCIONb30BAHMEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, OAIIUITHUKY, UCIIOJIb30BAaHNE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE
(paketa, BOIOMET W ApPYyrue), OBUraTeldb BHYTPEHHErO CrOpaHMs, mapoBas TypOHHA,
OBITOBOM  XOJIOAMJIBHUK, KOHIWUIIMOHED, TEXHOJOTMH TIOMYyYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE HAHOMATEpUAJIOB, U HAHOTEXHOJOTHH, 3JIEKTPOCTATUYECKas
3allUTa, 3a3EMJICHUE AIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN IIPUHTEDP,
AIIEKTpOHArpeBaTeNbHbIe TPUOOPHI, SJEKTPOOCBETUTEIbHBIC TPUOOPHI, FAIbBAHUKA.

Conepsxanue o0yuenus B 11 kiacce

Pa3zoen 4. Snexmpoounamuxa

Tema 3. Macnummnoe none. IneKmpomMacHUMHASL UHOVKYUS

[TocTtostHHBIE MarHUThI. B3anMoIeCTBUE TTOCTOSHHBIX MarHUTOB. MarsHuTHOE IOJIe.
Bekrtop marHuTHOM MHAyKUMU. [IpuHOMI Cyneprno3svivu MAarHUTHBIX ITOJed. JInHuum
MArHUTHOM WHAYKIMK. KapTuHa JHMHWUKA MarHUTHOW WHAYKUWHA TOJISI TOCTOSHHBIX
MArHUTOB.

MarauTHoOe 1oJ€ MPOBOJHKUKA ¢ TOKOM. KapTrHa TMHAN UHIYKIIMA MAarHUTHOTO IOJIA
JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOI'O IPOBOJHHKA, KATYIIKU C
TokOoM. OnbIT Dpcrena. BzaumoieiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIllpaBJICHUE.

Cuna JlopeHua, €€ MoayJib W HampaBJieHUE. [[BHKEHHE 3apsiKEHHOM 4YacCTHIlbI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBiieHME SIIEKTPOMAarHUTHOM WHAYKUMH. [IOTOK BEKTOpa MarHMTHOM WHIYKLHH.
DJIIEKTPOJIBIXKYILAs CHJIa MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW HHAYKIuU Dapazest.

BuxpeBoe snekTpuueckoe nojie. DIEKTPOABHKYIAs CUJIa MHIYKINU B MPOBOIHUKE,
JBUXKYIIEMCS IOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NuaykTuBHOCTD. SIBIEHNE CAMOMHAYKIUH. DJIEKTPOABUKYIIAS CUIa CAMOUHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre YCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUIl, MHIYKIIMOHHAS
M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TMOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMATrHUTHON UHIYKIIUU.

[IpaBuno Jlenua.



3aBUCHUMOCTh DJIEKTPOJBWXKYIIEH CHJIBI MHAYKIMM OT CKOPOCTH HW3MEHEHHUS
MAarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3y4yeHne MarHuTHOTO M0JIs1 KaTYLIKH C TOKOM.

Hccnenopanue neMCTBUS IOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

Hccnenosanue sSBICHUS JIEKTPOMAarHUTHON UHIYKLIHH.

Paszoen 5. Konebanus u gonnul

Tema 1. Mexanuueckue u s1ekmpomacHumusle KoreOanus

Konebarenbnas cuctema. CBoOOaHBIE MexaHWYeckue KoieOanus. ['apMoHHuUeckue
konebanus. [lepuon, vacrora, amruiutyna u Qaza xonedanuil. [IpyXUHHBIA MasTHHK.
MaremaTudeckuii MasTHUK. YpaBHEHHE TrapMOHUYECKuX Kosiebanuit. IlpeBparienue
SHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbubiit KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHbIE KOJIOaHUsI B MJ1€aIbHOM
K0Je0aTeIbHOM KOHTYpe. AHAJOIHs MEXKIY MEXaHWMYECKUMU U 3JIEKTPOMarHUTHBIMU
koneOanusiMu. @Popmyna TomcoHa. 3aKOH COXpaHEHUS DHHEPrUM B  HUJICAIBHOM
KoJ1e0aTeIbHOM KOHTYPE.

[IpeacraBinenre O 3aTyXawIIUX KoJeOaHUsX. BbIHYXIEHHbIE MEXaHUYECKHE
KoJjebanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMSI.

Ilepemennpii TOK. CHHYCOMAANBHBIN NEPEMEHHBIM TOK. MOIIHOCTH NMEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE CHIIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepenaya U NOTPEOIECHUE HIEKTPUUECKOU SHEPTHH.
DKOJIOTUYECKHE PUCKHU TPHU MPOU3BOACTBE 3JEKTpo3Hepruu. KynbTypa ucnosnb3oBaHUs
ANIEKTPOIHEPTHH B IOBCETHEBHOM KU3HMU.

TexHuuecKkne yCTpPOMCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: JJICKTPUUYECKHUM 3BOHOK,
reHEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KosieOaTeNbHOM  cucTeMbl  (IPYXUHHBIA WK
MaTeMaTUYECKUI MAsTHHK).

Hab6nronenue 3atyxarmmmx KojaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHUM.

Habmtonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HaIpsDKEHUS OT BPEMEHH) st
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onaHc npu nocienoBaTeaIbHOM COSIMHEHUH PE3UCTOPa, KaTYIIKH MHAYKTUBHOCTH
Y KOHJIEHCATOopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne 3aBUCHMOCTH MEpUO/ia MaJbIX KOjeOaHUM Ipy3a Ha HUTU OT JJUHBI
HUTHU U Macchl rpysa.

HccnepoBaHue MEPEMEHHOIO TOKa B LENM M3 MOCIEAOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYLIKN U PE3UCTOPA.



Tema 2. Mexanuueckue u 21eKMpoMAacHUMHbIE 80NHbL

Mexannueckue  BOJIHBI, yclioBHs — pacnpoctpaHenus. llepumon.  CkopocTh
pacnpocTpaHeHus U JiiHa BOJHBL. [loniepeunbie U mpooibHbie BosIHbL. UHTEpdepentus u
nupakiyis MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbBIE BOJIHBI. YCJOBHS HW3JIyYEHHS SJEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHtauus BektopoB E, B, V B snexkrpomarnutHoil BosiHEe. (CBolcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, TPEJIOMIICHHE, TMOoJspu3anus, Iudpaxius,
unTepdepentusa. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHHIX BOJIH. [I[puMeHEeHHE JIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IprHIMIBI pagnoCBsI3U U TeneBUAcHUA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEH CPELBI.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:  MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPAa3ByKOBasi JUAarHOCTUKAa B TEXHUKE W MEIMIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHUK 3BYKa.

HabGnronenue otpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogeHnue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOM
KOoJIeOaHu.

HccnenoBanne CBOMCTB DAJIEKTPOMATHUTHBIX BOJIH: OTPAaXXEHHE, MPEIOMIIEHUE,
noJisipu3anys, udpaxius, tHTepPepeHIms.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsmonrHEHOE pacnpoCTpaHEHHE CBETA B OJHOPOIHOU
cpene. JIyd ceeta. Toue€UHBIN HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3akOHBI OTpakeHus cBera. [locTtpoenne n300pakeHuil B MI0CKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKOHBI TPEJOMJICHHS CBeTa. AOCOMIOTHBIM TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yro nojaHoro BHyTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LIBer.

Cobuparonie U pacceuBarolide JHUH3bl. ToHkas ynH3a. DOKYCHOE PACCTOSIHUE U
onTHYecKas cuja TOHKOW JnH3bL. [locTpoeHne wu300pakeHnii B coOuparoumx u
paccenBarolMx JuH3ax. Dopmyna TOHKOU JIMH3BI. Y BEIMUYCHUE, 1aBAEMOE JIMH3O0M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. WuTtepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaOMIOACHUST MaKCHMYMOB M MHHUMYMOB B WHTEPPEPEHIIMOHHOW KapTWHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Judpakmus cera. JludpakiumonHas pemérka. YCIOBHE HAONMIOACHHUS TJIaBHBIX
MaKCUMYyMOB TIPH TAJIEHUU MOHOXPOMATHUYECKOTO CBETa HAa TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHudyeckue yCcTpOHCTBA M MPaKTUYECKOE MPUMEHEHHUE: OUYKH, Jiyna, (poToammapar,
NPOEKIMOHHBIN armapar, MHUKPOCKOT, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(pPaKIMOHHAS
peméTKa, moISIPOuI.

Jlemoncmpayuu

[IpssMonuHEHOE pacpoCcTpaHeHHe, OTPaKEHHE U MpeioMiIeHne cBeTa. OnTHYecKue
puOOpHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBeToBOA.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepenmm cpera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcnu cBera.

[TosrydeHre cieKTpa ¢ TOMOIIBIO TIPU3MBI.

[TosrydyeHune ciekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habmoienue nossipyusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3mepenue nokaszaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3aX.

Habnronenue nucnepcuu cBera.

Pazoen 6. Ocnoswvt cneyuanvHoti meopuu OmMHOCUMENIbLHOCU

['panun1IbI TPUMEHUMOCTH KJIIACCUYECKOM MEXaHUKU. [loCTynaTel cnenuaibHON TEOpUH
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTHM CBE€Ta B BaKyyMme, HNPUHIHNI
OTHOCHUTEIBbHOCTH DUHINTEIHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHUE IJTUHBI.

DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIBI. DHEPTUS TTOKOS.

Pazoen 7. Keanmosas ¢puzuka

Tema 1. Dnemenmul K6aHmMOBOU ONMUKU

®otonbsl. ®opmyna Ilnanka cBsizu sHepruu (POTOHA C €ro 4YaCTOTOW. DHEPrus u
MMITYJIbC (POTOHA.

OtkpeiTue U wuccinenoBanue (orordpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. VYpaBHenue OuHmTeHa a1 dorodddexra. «KpacHas rpaHuiay
dbororddexra.

JlaBnenue cBera. OnbwiTel I1. H. JIeGenena.

XUMHUYECKOE JICCTBHUE CBETA.

TexHudyeckue ycTporucTBa U MpaKkTUIeCcKoe mpuMeHeHne: GoTodIeMEeHT, (OTOIaTUuK,
CoJIHEUHasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorhPexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHETo (poTodddekra.

Cseroauon.

Conneunast Oarapest.



Tema 2. Cmpoenue amoma

Mopguenb atoma Tomcona. OnbiTel Pe3epdopa no paccesiuuto o -uactuil. [Inanerapnas
moaenb aroMa. [loctynatel bopa. M3nydenue u norsnoiienre GOTOHOB MPU MEPEX0]ie aTOMa
C OJIHOTO YPOBHS dHEpPruu Ha Apyroil. Bunel cnektpoB. CneKTp ypoBHEN SHEPIUM aToMa
BOJOpOAA.

BonnoBele cBolicTBa yactuul. Bonuel ne bpoiisa. KopmycKynsipHO-BOJIHOBOM Jyannu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyUCHHE.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: CIIEKTPAJIbHBIA aHAJIN3
(cekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Omnpenenenre JJIMHBI BOJIHBI J1a3epa.

Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITYyUCHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopsie pabomol

Habmronenue nuHEHIaTOrO CrieKTpa.

Tema 3. Amomnoe s0po

OKCIEpPUMEHTBI,  JOKAa3bIBAIOIIME  CIIOXKHOCTh  CTpoeHus  sgapa.  OTKpsITHE
paanoaktuBHOCTH. OmbITel Pe3epdopna mo ompeneneHuio cocTtaBa paguOaKTUBHOIO
u3nydenus. CoiicTBa anbda-, OeTa-, raMMa-u3IyyeHus. BiausHue paguoakTUBHOCTU Ha
’KUBBIE OPraHU3MBI.

OTtkpeiTHE poTOHA U HelTpoHa. HykiionHas monens sapa ['eitzenoepra—Banenko.
3apsn aapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIA Oera-pacnai. ['amma-u3znyyeHue.
3aKOH paJuOaKTUBHOTO pacraja.

DHeprus cBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT maccl sapa.

SnepHble peakunu. JleneHue u CUHTES sI€Ep.

Snepubrit peaktop. Tepmosinepusiii cunte3. [IpoOieMbl M MEPCIIEKTUBHI SIEPHOM
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHONU SHEPTETHUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@yH1aMEeHTaNIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO pU3HUeCKOl KapTUHBI MUPA.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHME: TO3MMETpP, Kamepa
BuiibcoHa, siaepHbiii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pazoen 8. dnemenmor acmponomuu u acmpopusuxu

OTtanbl pa3BUTHSA acTpoHOMUHM. I[IpuUKIaTHOE W MHPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMMH.

Bup 38é3qHoro HeOa. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHE.

CoiHeuHast cucreMma.

Counnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ComnHLa U 3BE3MA. 3BE3/bI, UX
OCHOBHBIE XapaKTEPHUCTUKH. JlnarpamMmma «CHeKTpaJIbHBIM KJIACC — CBETUMOCTBY. 3BE3MbI



[JIABHOM TMOCIEN0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» IS 3BE3]T TJIaBHOU
NOCJEeN0BaTENbHOCTH. BHyTpeHHee cTtpoeHue 3BE34. COBpEMEHHBIE IPENCTABICHUS O
IPOUCXOXKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Muieunsiii [IyTs — Hama I"anaktuka. [lonoxenue u asmwxkenue CoiHia B ['anaktuke.
Tunel ranaktuk. Paguoranaktuku u kBa3zapel. UEpHBIE BIPHI B SIAPAX TalaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06ma. Pa3oeranue ranaktuk. Teopus
bosproro B3peiBa. PenukToBOE M3IIydYeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vuenuueckue nabarooenus

HaGmionenuss HEBOOPYXKEHHBIM TJIa30M C  HCHOJb30BAaHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUN NIl ONPEIEIICHHS MOJ0KEHN HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJyIIapys U IPKUE 3BE3BI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Muegnoro [lyru.

Obobwarouee nosmoperue

Ponbp ¢usuku M acTpOHOMHHM B KOHOMHYECKOM, TEXHOJOTUYECKOM, COLMAILHON U
ATUYECKON cdepax NesTeTbHOCTH YeJIOBEKa, PoJib U MeCTO (M3UKH W aCTPOHOMHUHU B
COBPEMEHHOM Hay4YHOW KapTHHE MHpa, pOjib (U3NUECKOW Teopur B (POPMUPOBAHUU
MIPEACTABICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B O0IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

Medswxcnpeomemmnvle ceazu

N3ydenune kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCylIECTBISICTCS C YUETOM
COJICPKATENIbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTUKH, OMOJIOTHH, XWUMUH,
reorpaduu U TEXHOJOTHUH.

Medswcnpeomemuvie nonsamus, CBSI3aHHBIC C U3yYCHUEM METOJIOB HAYYHOT'O TTO3HAHUSI:
SIBJICHUE, HAyYHBIH (PaKT, rumnores3a, pu3ndeckas BeIMIMHA, 3aKOH, TCOPHs, HAOIIOeHUE,
AKCIIEPUMEHT, MOJICJIIMPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBI ypaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBl M MX IMPOEKUWM HAa OCH KOOpJHUHAT, CII0KEHHE BEKTOPOB, IPOU3BOIHBIE
AJIEMEHTAPHBIX (YHKIMN, TPU3HAKKA MOJ00US TPEYTrOJHLHUKOB, OMPEIEICHUE IUIONIAIN
IJIOCKUX QUTYp U 00bEMA Tell.

buonocus: >nexTpudeckue SIBICHUS B )KUBOUW MpUPOE, KOJIeOaTeIbHbIC JBIKCHUS B
KUBOUM MPUPOJIC, ONTUUECKUE SIBJICHUS B )KMBOU MPUPOJE, NCHUCTBUE paUallUM HA KUBBIE
OpTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJEKYJ, KpPUCTAIIMYECKAss CTPYKTypa TBEPIBIX TeEN,
MEXaHU3Mbl 00Pa30BaHMSI KPUCTAITMYECKON pEeIETKH, CIEKTPaIbHBIN aHAN3.

l'eocpagusa: MarHUTHBIE TONIOCA 3€MIIHM, 3QJIEKW MAarHUTHBIX Py, (HOTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUMU.

Texunonocus:  TWHUM  DIIEKTPOIIEpENad, TEHEpaTop  NEPEMEHHOrO0  TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS T€Yb, pajap, PaauONpUEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-nieup, MpoeKITMOHHBIN amnmapaT, BOJIOKOHHAs OTITHKA, COJTHEYHAs OaTtapes.



IInanupyemvle pesynromamsi 0c80eHusi y4ebH020 npeomema

OcBoenue yueOHoro npeameta «duzuka» Ha ypoBHE cpeHEro 00111ero oopazoBaHus
(6a30BBIA  YpOBEHB) JOHKHO OOECHEYHUTHh JOCTHKEHUE CICAYIOMIMX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB.

Jluunocmmuule pesynromamoi

JIM9HOCTHBIE pE3ynbTaThl OCBOCHUS yueOHOTO mpeamera «Du3uKa» JOJDKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOyYalOIMXCA  PYKOBOACTBOBATHCS
c(hOopMHUPOBAHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUCHTAIIHMN,
MMO3UTHUBHBIX BHYTPEHHUX YyOEKIEHUN, COOTBETCTBYIONIUX TPAJAWIIMOHHBIM IICHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO OIbITA W ONBITa JCATEIHLHOCTH B
npoliecce peaju3alii OCHOBHBIX HAIPABICHUN BOCIHUTATENBLHON NEATEILHOCTH, B TOM
YHCJIe B YACTH:

1) epascoanckoeo socnumanus:

c(OPMHUPOBAHHOCTh TPAKJAHCKOM TMMO3UIIMM OOYYaIoIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

IPUHSITHE TPaJUIIMOHHBIX 00111e4YeI0BEYECKHIX TYMaHUCTHYECKUX u
JIEMOKPaTHIECKUX IICHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JCATEIHHOCTh B HHTEPECAX IPakIaHCKOTO OOIIECTRA,
y4acTBOBATh B CAMOYIIPABIICHUN B 00pa30BaTEeIIbHON OpraHU3aIINH;

YMEHHE B3aWMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSIMA ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU IEATEITLHOCTH;

2) nampuomuyecko20 80CNUMAHUSL.

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JTOCTHKEHUSM POCCUNUCKHIX
Y4YEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) OYX0BHO-HPABCMBEHHO20 BOCHUMAHUA!

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 MW TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpHEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI M IIGHHOCTH, B TOM YHCJIEC B
e TEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) sacmemuuecko2o 60CNUMAHUA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas S3CTETHKY HAyYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKON HAYKE;

5) mpyoosozo socnumanusi:

WHTEpEC K pazIudyHbiM cdepam TpodeccHoHaTbHOW AESITEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP OymyIei
podeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCThH M CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (HU3UKU
HAa NPOTSKEHUU BCEU )KU3HMU;

6) 3KON02UUECKO20 BOCNUMAHUSL:

c(hOpPMHPOBAHHOCTH 3KOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOAIIEHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;



IUTAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE 3HAHUS
LEJIEN YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpEHHE OMbITA JEATEIBHOCTH SKOJOTMYECKOM HAIpPABICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HaHUM 1O (PU3HKE;

7) YyeHHoCmu HayuHO20 NOZHAHUA!

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3HUECKOIN HAYKU;

OCO3HAHME IIEHHOCTM HAY4YHOM JEATEIBHOCTH, TOTOBHOCTH B IIPOLIECCE H3YUYECHUS
(U3HMKHN OCYIIECTBIISITH MPOCKTHYIO U HCCIEAOBATEIBCKYIO JEATEIbHOCTh MHANBH Ty AIbHO
U B IpyIIIE.

B nporiecce nocTHKEHMS TMIHOCTHBIX PE3YJIbTaTOB OCBOSHUS IPOTPAMMBI 110 (PU3HKE
JUIS  YPOBHS CpEIHEro oOmero ooOpa3oBaHHs y OOYYAIONIUXCS COBEPIICHCTBYETCS
OMOIMOHAIBHBIN HHTEIUIEKT, TIPEIIOJIaratomuii ChOPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIETO CIIOCOOHOCTh TIOHMMAaTh CBOE O3MOITMOHAILHOE
COCTOSIHHE, BUJCTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHON chephl, OBITH
yBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMsI,  BKIIOYAIOMICTO  CAMOKOHTPOJIb, yYMEHHE  IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K 3MOIIMOHAIBLHBIM
WU3MEHEHUSM U TPOSBJISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOMICH CTpEMJICHHE K JOCTH)KCHUIO IEJIH M YCIIEXY,
ONTHMU3M, HHUITUATHBHOCTh, YMEHHE JCHCTBOBAThH, UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKIIFOYAIOIIEH CIIOCOOHOCTh ITOHUMATh 3MOIIMOHAIILHOE COCTOSIHUE APYTHX,
YYHUTBIBATH €r0 MPH OCYIICCTBICHUH OOIICHHS, CIHOCOOHOCTh K COYYBCTBHIO U
COIEePESIKUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JAPYTUMH JTIOABMHE, 3a00THTHCS, TIPOSBIISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

Memanpeomemusie pe3yivmamol

MeranpenMeTHbIE Pe3yJIbTaThl OCBOSHUS ITPOTPAMMBI CPEAHETO 00111eT0 00pa3oBaHus
JTOJKHBI OTPAXKATh:

OsnadeHnue yHu8epcaibHblMu NO3HABAMENbHLIMU OCUCTNBUMU.

1) bazosvie nocuueckue oeticmaust.

CaMOCTOSTEIILHO (POPMYITMPOBATh U aKTyaIM3UPOBaTh MPOOJIEMy, pacCMaTpuBaTh e
BCECTOPOHHE;

OTIPENENATh TSN JIeATSILHOCTH, 3a/1aBaTh apaMETPhl K KPUTEPUHU UX TOCTHIKCHHUS;

BBISBIISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACcCMaTPHUBACMBIX (DHU3MUCCKUX
SIBJICHUSX

pazpabaThiBaTh IUJIaH pEHICHWS MNpoOJeMbl ¢ YYETOM aHaIM3a HMMEIOITUXCS
MaTepHaTbHBIX U HEMAaTePUATLHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JIESATEIHHOCTD, OIEHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM,
OIICHUBATh PUCKHU ITOCIEICTBHM ICSITEILHOCTH;

KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYaJIBHOTO U
KOMOWHHUPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.



2) bazosvle ucciedosamenbckue Oelcmaus.

BJIa/IETh HAYYHOU TEPMHUHOJIOTHUEN, KIIOYEBBIMU MOHATUSIMH U METOIaMU (PU3UUECKOM
HaYyKHU;

BJQJI€Th HABBIKAMHU Y4Y€OHO-HCCIEOBATEIIbCKOM M MPOEKTHOM MESITEIbHOCTH B
o0nacTu (U3HUKHU, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB
pelieHus 3a1a4 (PU3NIecKoro coiep kanus, IPUMEHEHHUIO Pa3IMYHbIX METOI0B MO3HAHUS;

BJIQ/IETh BUJAAMHU JICSATEIHHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €r0 UHTEPIpETAIIH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX yUYEOHBIX CUTYalUsX, B TOM YHCIE MPH
CO3/IaHUHU YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3a/ady, BBIABUTATH
TUNOTE3y €€ pelIeHHs, HAXOAUTh apryMEHTHI /ISl I0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh IMOJYUYEHHbIE B XOJAE pEUICHUS 3aJaull pe3yJIbTaThl, KPUTUUYECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSAX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4d B 00pa30BaTENIbHON JESATENbHOCTH,
B TOM YHCJIC TIPU U3yUYEeHUU (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTH 3HAHUS M0 (PU3UKE B IPAKTUYECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUSA U3 PA3HBIX YUYEOHBIX MMPEIMETOB;

BBIIBUTATh HOBBIE UJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) paboma c unopmayuei:

BJIQ/ICTh HAaBBIKAMH TONy4eHUs HHPOpMAIMK (DU3HUECKOTO COACPKAHHUS U3
HUCTOYHUKOB PA3HBIX THIOB, CAMOCTOSTEIHHO OCYIIECTBISATH TOUCK, aHaJM3,
CUCTEeMATHU3allMI0 W HMHTEpIpeTannuio HWHQOpPMAIMK Ppa3IuvHbIX BHUAOB U  (opm
IpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINY;

UCIIOJIb30BaTh CPeJCTBa MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUW B
PEIICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aIMOHHBIX 3a71a4 ¢ COOJ0/IEHUEM
TpeOOBaHUIl 3PrOHOMMKHM, TEXHMKH O€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U AITUYECKUX HOPM, HOPM MH(POPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COJEpKaHUs B Pa3IMYHBIX (opmarax c yd&€ToMm
Ha3HaueHUs HWH(OpMAUMU M LEJIEBOM ayJuTOpUH, BBIOMpas ONTUMAIbHYIO (GopMy
MPEJICTAaBICHUS U BU3YaTH3aIIH.

OsnadeHue yHu8epcanbHbMu KOMMYHUKAMUBHIMU OeUCMBUAMU.

1) oowenue:

OCYIIECTBIISATH OOIICHUE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JEATEIHHOCTH,

pacmo3HaBaTh MPEANOCHUTKA KOHGIUKTHBIX CUTYaIli U CMSATYATh KOH(QIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coemecmuas 0essmenbHOCmb.

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW W UHIMBUIyATbHOU PabOTHI;

BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JEHCTBUI ¢ yu€TOM OOLIUX UHTEPECOB, U
BO3MOXKHOCTEH KaXkJI0TO UjieHa KOJUIEKTHBA,



OPUHUMATh LEJIU COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATh U KOOPAHHUPOBATH
JNEUCTBHUS MO €€ NOCTHMKEHUIO: COCTABIIATH IUIAH JACHUCTBUN, PACIIPEAEIIATh POJIU C YUETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3yJIbTAThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4YECTBO CBOEr0 BKJAJla M KaXJOr0 YydYaCTHHMKA KOMAaHJIbI B OOIIMiA
pe3yiabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE MPOEKTHI, OIIEHUBATh UJICH C MO3UIMHA HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYWIECTBJISITh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMWYHBIX CHUTYAIUAX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

Osnadenue yHu8epcanbHblMu pe2yisimueHbIMU OetUCmMEUsMU:

1) camoopeanuzayusi:

CaMOCTOSITEIIHO OCYIIECTBIISITh TIO3HABATEIBHYIO ACSITEIBHOCTh B 00J1acTH (PU3UKH U
aCTPOHOMUHU, BBISBJIATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISATh IJIaH PEUIEHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TIJ1aH
BBITIOJIHEHUS TPAKTHUECKOM pPabOThl C YYETOM HMMEIOUIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEAINIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUIH;

JieJaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pEIICHNUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYAUIMU B 001acTu (HU3UKH,
MTOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHbD.

2) camoxoHmpons:

JaBaTh OLICHKY HOBBIM CUTYyaIlUsIM, BHOCUTh KOPPEKTHUBHI B JEATEILHOCTD, OIIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJIQJICTh HAaBBIKAMHU TO3HABATEIbHOW pedIEeKCHUM KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BATh MPUEMBI pedIeKCUn ISl OIICHKU CUTYaIlUH, BHIOOpA BEPHOTO PEIICHNUS;

OIICHUBATh PUCKUA U CBOEBPEMEHHO IMPUHUMATh PEMIEHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3yJIbTATOB AESITEIbHOCTH.

3) npunamue ceds u Opyeux:

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U IOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKY.

lIpeomemmnvie pezyrvmamol

[To yuebHOMYy mpenmety «Dusmka» (0a30BbIli ypOBEHb) TPEOOBAHUS K MPEIMETHBIM
pe3yibpTaTaM OCBOCHHUS 0a30BOT0 Kypca (PM3UKU JOJKHBI OTPAKATh:

1) chopMupoBaHHOCTh MPECTABICHUN O POJIM U MecTe (PU3UKH M aCTPOHOMHH B
COBPEMEHHOM HAyYHOW KapTHUHE MHUPA, O CHCTEMOOOpa3yroIle poin GU3NKN B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEHHBIX TEXHOJOTHH, O BKJIAJEC POCCUUCKHUX U
3apyOEKHBIX YUCHBIX-(PU3UKOB B pa3BUTHUE HAYKH, MOHUMaHUE (PU3NYECKON CYIIHOCTU
HaOIOAACMBIX SIBJICHHH MUKPOMHUpa, MaKpOMHpa M Meramupa; IOHUMaHUE pOJIH
aCTPOHOMHUHM B TMPAKTUYECKOM [EATETbHOCTH YeJIIOBeKa U JaJIbHEWIleM Hay4yHo-



TEXHUYECKOM Pa3BUTHUU, POJIK (PU3UKHU B (HOPMUPOBAHUM KPYro3opa v (PyHKIHOHAIbHOU
IPaMOTHOCTH YeJIOBEKa JUIsl peLISHUsI TPAKTUYECKUX 3a/1aY;

2) chopMUPOBAHHOCTh YMEHHMH pacro3HaBaTh (hu3nUecKkue sBICHUS (IIPOIECCHI) U
OOBSACHATHL MX Ha OCHOBE M3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEWHOE JIBUYKEHUE, CBOOOIHOE MaJIeHUE T, ABMKEHHE TI0 OKPYKHOCTH, MHEPLIUS,
B3aMMOJICUCTBUE TeJ, KOJeOaTeqbHOe JBIKCHHE, PE30HAHC, BOJHOBOE JBIKEHUE;
muddy3us, OPOYHOBCKOE NBIKCHHE, CTPOCHHE JKUIKOCTEH W TBEPABIX TEJ, U3MCHCHHE
oObeMa TeJll TMpU HarpeBaHUM (OXJIAXKICHHH), TEIUIOBOE pPaBHOBECHE, HCHapEeHUE,
KOHJICHCAIus, TJIaBJICHUE, KpUCTAILTM3AIMs, KUTIEHHE, BIIAXKHOCTh BO3/yXa, CBS3b CpeaHEH
KMHETUYECKOW PHEPruy TEIUIOBOTO JBHXKEHHSI MOJIEKYJ C aOCOJIFOTHOW TeMIEpaTypoi,
MOBBIIIEHUE JABJEHUSA Ta3a MpPU €ro HAarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
rapaMeTpaMl COCTOSIHUSI Ta3a B M3OMpPOIECCax; BJEKTpU3aAlUs TeJll, B3aUMOJICUCTBUE
3apsA/l0OB,  HarpeBaHWe  IMPOBOJIHMKA C  TOKOM,  B3aUMOJCHCTBHE  MAarHuTOB,
AIIEKTPOMATHUTHAS WHIYKIUS, JEMCTBME MArHUTHOTO TOJII HA IMPOBOJHUK C TOKOM H
JBYDKYIIUMCS — 3apsifl, JJIGKTPOMAarHUTHBIE KoJeOaHUS UM BOJHBI, MPSIMOJMHEHHOE
pacnpocTpaHEHUE CBETa, OTpPaKeHHeE, MperomiieHue, HHTepdepeHuus, audpakius u
MOJISIpU3AIlUs CBETa, AUCIEpCUs CBeTa; (PoTOoANEKTpruIeckuil 3pdeKT, CBETOBOE JIaBlICHUE,
BO3HUKHOBEHHUE JIMHEMYATOrO CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U MCKYCCTBEHHAas
PaIMOaKTUBHOCTD;

3) BiaJeHUWE OCHOBOMOJIATAIOMIMMU (U3UYECKUMHU TOHITUSMH W BEJIWYUHAMH,
XapaKkTepu3yIUMH (pU3ndecKue mpoiecchl (CBSI3aHHBIMU ¢ MEXAHUUYECKUM JIBUKCHHEM,
B3aMMOJICUCTBUEM  TE€J, MEXaHMYECKUMHM KOJeOaHUsMHM U  BOJIHAMHU;, AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHHMEM BEIIECTBa, TEIJIOBBIMU TMPOIIECCAMU; DJICKTPUUECKUM U
MarHUTHBIM TIOJIIMH, JJICKTPUYECKUM TOKOM, SJEKTPOMATHUTHBIMU KOJEOAHUSIMU U
BOJIHAMM; OINTUYECKUMHU SIBJICHUSIMU, KBAHTOBBIMHU SIBJICHUSMH, CTPOCHHEM aroMa U
aTOMHOTO aJpa, PaIuO0aKTHBHOCTHIO); BIIAJICHUE OCHOBOIIOJIAraI0IIUMHU
ACTPOHOMHYECKMMHU  TOHSATHUAMH, TMO3BOJSIONIMMU  XapaKTepU30BaTh  IMPOLECCHI,
MIPOUCXOJIAIINE HA 3B€3/1aX, B 3BE€3/IHBIX CUCTEMAX, B MEKTaJaKTHUYECKOM CPEIe; IBUKEHUE
HEOCCHBIX TEJI, IBOJIIOLIMIO 3Be3/] U BecenenHoi;

4) BnajgeHUE 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPUSIMU (3aKOH BCEMHUPHOTO
tarorenus, |, Il u 11l 3akonsr HeroToHA, 3aK0H COXpaHEHHS MEXaHUUECKON YHEPTHUH, 3aKOH
COXpPAHECHUS HWMITYJIbCA, MPUHIMUI CYNEPHO3ULIUN CHJI, TMPUHIIMI PaBHOIPABHOCTU
WHEPUUAIBHBIX CHUCTEM OTCUETa; MOJCKYISIPHO-KUHETUYECKYIO TEOPUIO0 CTPOCHUS
BEIIIECTBA, Ta30BbIE 3aKOHBI, TEPBBIM 3aKOH TEPMOJMHAMHUKH; 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsija, 3akoH Kynona, 3akoH OMa jjis yyacTtka 1enu, 3akoH Oma ajist
MOJIHOM DJIEKTPUYECKOM I1enu, 3akoH Jlxoynsa - JleHua, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH COXPAaHEHUSI SHEPTUH, 3aKOH MPSIMOJIMHEHHOTO paclipoCTpaHEHUs CBETA,
3aKOH OTPa)XE€HHUS CBETA, 3aKOH IMPEJIOMJICHUSI CBETA; 3aKOH COXPAHECHUS DHEPrUH, 3aKOH
COXpPAaHEHUSI MMITYJIbCA, 3aKOH COXPAHEHHMS AJIEKTPUUYECKOrO 3apsiia, 3aKOH COXPAaHCHHUS
MacCOBOI0 YHCJIa, TOCTyJaTel bopa, 3aKOH pPaJHMOAKTUBHOIO pachajaa); YBEPEHHOE
WCIIOJIb30BAaHUE 3aKOHOB W 3aKOHOMEPHOCTEH TpH aHanmm3e (U3UYECKUX SBICHUU U
IIPOLIECCOB;

5) yMmMeHue y4MTHIBaTh TPAHUIBI MPUMEHECHUS H3YYCHHBIX (U3UUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEPIIMAIbHAs CUCTEMa OTCUETa, UCaTbHBIN T'a3; MOJIEIN CTPOCHHUS
ra3oB, XHUJIKOCTEM W TBEPIBIX TEJl, TOUCUHBIM AICKTPUUYECKUHN 3apsi, sAepHas MOJelb
aToma, HyKJIOHHasi MOJIeJIb @aTOMHOTO si/ipa IPH pelieHuu GU3NUecKuX 3a1a4;



6) BlaJieHue OCHOBHBIMU METOJaMH HAYYHOTO MTO3HAHUS, UCTIOJIb3yEMbIMU B (DU3HKE:
OPOBOJUTH TMpsIMbIE M KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BEJIMYUH, BbIOMpas
ONTUMAJIbHBIN CIIOCO0 U3MEPEHUSI U KCTIOJB3Y Sl U3BECTHBIC METO/IbI OIIEHKU MOTPEITHOCTEN
U3MEpPEHUN, TPOBOJAUTH UCCIEIOBAHME 3aBUCUMOCTEM (U3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUU, OOBACHATH MOJTYUYEHHBIE PE3yJIbTaThl, UCIOIb3Ys
(bu3UYecCKue TEOpUH, 3aKOHBI W TIOHSATHS, W JIeJaTh BBIBOJBI, COONIOAATH TpaBHUIIA
0€e30MacHOro TpyAa NpHY MPOBEICHUHU UCCIIEIOBAaHUI B paMKax yueOHOTO SKCIIEpUMEHTA U
y4eOHO-UCCIIeI0BATEIBCKON IEATEILHOCTH C UCTIOIB30BAaHUEM ITU(DPOBBIX H3MEPUTEIIBHBIX
YCTPOMCTB M 7ab0OpaTOpHOTO O00OpynOBaHUS; CHOPMUPOBAHHOCTH MPEACTABICHUN O
METOJIaX MOJIyYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

7) chopMUpPOBAaHHOCTH YMEHHs pEIIaTh paCcyYETHBIC 3aJa4dl C SBHO 3aJaHHOU
(M3UIECKON MOJICIBIO, UCTIONB3Ys (DM3NYECKHE 3aKOHBI U TIPUHIIAITB; HA OCHOBE aHaIn3a
yCIIOBUS 3a/lauyd BbIOMpaTh (U3HYECKYIO0 MOJIEIb, BBIACHATh (PU3NUYECKHE BEIUYUHBI U
(bopMyIbl, HEOOXOIUMBIE ISl €€ PElIeHUs], IPOBOJIUTh PACUEThl U OIEHUBATH PEAIbHOCTh
MOJIyYCHHOTO 3HA4YeHHMs (PU3WYECKOM BEIMYMHBI; pEIIaTh KauyeCTBEHHbIE 3ajayH,
BBICTpanBasi JIOTUYECKU HENPOTUBOPEUYUBYIO IEMOYKY PACCYXIECHUH C ONOpOM Ha
M3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUECKUE SIBJICHUS;

8) chopMUpPOBAaHHOCTh YMEHUSI MPUMEHSTH IMOJTYUYEHHBIC 3HAHUS ISl OOBSICHEHUS
YCJIOBUM TIPOTEKaHUsI (PU3UYECKUX SIBJICHUN B MPUPOJE U JJIisl MPUHATUS MPAKTUYECKUX
pelieHruid B TOBCEIHEBHOM >KU3HU NJi1 oOecredeHus: 0€30MacHOCTU NPHU OOpallleHUHU C
OBITOBBIMM MpUOOpPAaMU U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS H
COOJIOJIEHNsT HOPM 3KOJIOTMYECKOTO TMOBEACHUS B OKPYXKAIOIIEH cpene; MOHUMaHUe
HEOOXOJIMMOCTH MPUMEHEHHUSI JOCTHXKCHUN (PU3UKKM U TEXHOJOTUM ISl palMOHAILHOIO
MIPUPOJIOTIOIB30BaAHUS;

9) cdhopmMupoBaHHOCTH COOCTBEHHON IMO3UIMKU IO OTHOUIEHUIO K (DU3NUYECKOU
uH(OopMaIuK, MOTYy4YaeMO W3 pa3HbIX MCTOYHUKOB, YMEHHUH HCIOIB30BaTh ITM(GPOBHIC
TEXHOJIOTUH JJI TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U MPECTABICHUS YUCOHOU
U HAyYHO-TIOMYJSIpHOW HWH(OpMAIMK; pa3BUTHE YMEHUN KPUTUYECKOTO aHalu3a
noJrygyaeMoi uHpopMaIuu;

10) oBnamenne yMeHHMsIMH pPabOTaTh B TPYMNE C BBINOJHEHUEM Pa3JIMYHBIX
COIIMAJIBHBIX pOJICH, IJIAHUPOBATh pabOTy TPYIIbl, PAMOHAIBHO pPacHpenesTh
NEATEeIbHOCTh B HECTaHJIAPTHBIX CUTyalMsIX, aJ€KBATHO OIEHMBATh BKJIAJl KaXKJIOTrO W3
YYaCTHUKOB TPYIIIBI B PEIICHHUE pacCMaTpUBaeMOM PoOJIeMBbI;

11) oBnagenue (cOpMUPOBAHHOCTH MPEJACTABJICHUI) TMpaBUJIaMU  3aIlUCH
dbuznyeckux Gopmyi pesbehHO-TOUCUHON cUCTeMbl 0003HaueHuit JI. bpaiins (s cienbix
1 CITA00BUIAIINX O0YYaAOIINXCS).

B mporiecce uzyuenus kypca no ¢pusuku 6a30Boro ypoBHs B 10 kimacce 00ydarommiics
Hay4YUTCS:

JIEMOHCTPUPOBATh HA TMpPUMEpax pojib U Mecto G(u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTUH,
B MPAKTUYECKOU IEATEIbHOCTH JIHOJIEN;

VUYHUTHIBATH TPAHUIIBI IPUMEHEHUS U3YUEHHBIX (U3UUECKUX MOJENEH: MaTepralbHas
TOYKa, MHEPIMAIbHAs CUCTEMAa 0TCUETa, aOCOJIFOTHO TBEPI0E TEJO0, UACATbHBIN a3, MOJICIIU



CTPOECHMSI Ta30B, XUAKOCTEH W TBEPABIX TEJ, TOUYECUHBIA DJIEKTPUUYECKHUUN 3apsll IpHU
penieHn (pU3NYeCcKuX 3a/1ay;

pacno3HaBath (U3HUECKHUE SBJICHUS (MPOIECCHI) U OOBACHATh X HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEILIECTBA U DJIEKTPOIUHAMUKH:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHHUE, CBOOOJHOE MaJIeHue Tedl,
JBMKCHHUE IO OKPY>KHOCTH, MHEPIUs, B3auMojencTBue Ten, auddysus, OpOyHOBCKOE
JBUKEHUE, CTPOEHUE KUAKOCTEN U TBEPIBIX TEJ, U3MEHEHNE 00bEMA TEJl IPU HArpeBaHUU
(oXnaxxJeHuu), TEIUIOBOE paBHOBECHE, MCHApEHHE, KOHJEHCAlus, IUIaBICHHUE,
KpUCTaJUIM3alus, KUIIEHUE, BJIAXKHOCTh BO3/lyXa, IOBBIIICHHE JAaBJICHUA raza MpU €ro
HarpeBaHUM B 3aKPBITOM COCYJle, CBS3b MEXJIy MapaMeTpaMu COCTOSHHMS rasza B
M30IIpolieccax, AIEKTPU3ALUs TN, B3aUMOJICHCTBUE 3apsI0B;

OMUCHIBATh MEXAaHWYECKOE JIBIKEHHE, WCIONb3ysd (PU3MUEeCKHe BEINYHHBI:
KOOpAWHATA, MyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa, UMITYJIbC TENa,
KUHETUYECKasi SHEprus, MOTEHIMAIbHAs dHEPrus, MeXaHuueckas padoTa, MeXaHH4ecKas
MOIIHOCTb; IPU ONUCAHUHM NPABWIBHO TPAKTOBAaTh (PU3UUYECKHI CMBICI HCHOJIB3YEMBIX
BEJIMYMH, UX OOO3HAYEHMs] M E€AMHMIIBI, HAXOAUTHb (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO
(PU3UYECKYIO BEIMYHHY C IPYTUMH BEIUYHHAMM;

ONKCHIBATh M3YYECHHBIC TEIUIOBBIE CBOMCTBA TEJl W TEIUIOBBIE SIBJICHUS, UCIOJb3YS
(¢u3nUecKue BEIMYMHBL: JAaBJICHHUE Ta3a, TEMIEpaTypa, CpeIHsAs KMHETUYeCKas SHEeprus
Xa0TUYECKOIO JIBMXKEHHSI MOJIEKYJI, CPEAHEKBAIPATUYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS JHEprusi, padora rasza, KOAIDPUIMEHT TMOJIE3HOTO JEUCTBUS
TEIJIOBOTO JBUTATENsl; MPU ONUCAHWUM TMPABWIBHO TPAKTOBAaTh (PU3MYECKUI CMBICI
UCIIOJIb3yEMBIX BEJIMYMH, UX 0003HAUYECHHUSI U €ITUHHULIBI, HAXOJIUTh (POPMYJIbI, CBS3bIBAIOIIINE
JaHHYI0 (PU3UYECKYIO BEIMYHMHY C APYTUMH BEIHMUYUHAM;

OMKCHIBATH U3YUEHHBIE JIEKTPUUECKHUE CBOMCTBA BEILIECTBA U AIIEKTPUUECKHUE SBJICHUS
(mpotiecchl), UCTONB3Ysl (PU3MUECKHE BEIMYMHBI: AJNEKTPUUYECKUHN 3apsijl, SJIEKTPUUYECKOEe
[I0JIe, HANpPSDKEHHOCTh IIOJIS,, MOTEHLHA], PA3HOCTh NOTEHLIMAJIOB; IPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3NYECKUIN CMBICI MCIIOJIb3YyEMbIX BEJIMYMH, UX 0003HAYEHUS U
€MHULIbI; YKa3bIBaTb (OPMYJIbI, CBS3bIBAIOIIME JAaHHYI (U3MYECKYI0 BEJIUYHUHY C
IPYTUMU BEIUYHHAMY;

aHAJIM3UPOBATh (PUZNYECKUE TPOLIECCHI U SBJICHUS, UCTIONb3Ys PU3NUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHOTro Tsarotenus, |, |1 u 111 3akonsr HetoToHa, 3aK0H coxpaHeHHs
MEXaHUYECKON HSHEPruu, 3aKOH COXPAHEHUS HMMITYJbCa, MPUHIMUI CYNEPIO3UIMH CHII,
MPUHIUI PAaBHONPABUS HWHEPUHUAIBHBIX CHCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETHYECKYIO
TEOPHUIO CTPOCHMS BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEIHEW KUHETUYECKOW SHEPIUH
TEIJIOBOTO JIBUJKEHHUS MOJIEKYJ C aOCOJIIOTHOW TEMIEepaTrypoil, TEpBbId 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPaHEHUs DJIEKTPUUYECKOro 3apsaa, 3akoH KyioHa, npu 3TOoM
pasznuyaTh CIIOBECHYIO (DOPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAXKEHUE WU
yCoBHS (TPaHUIlBbI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHUHIMIBI JCHCTBUS MAalIUMH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3nuyiaTh yCIOBUS UX OE30MMaCHOTO UCIOIb30BaHUs B IOBCETHEBHON KU3HU;

BBITMOJIHATH SKCIIEPUMEHTHI IO UCCIEIOBAaHUIO (PU3UUYECKUX SIBICHUN U MPOIIECCOB C
HCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX HW3MEpEHHUil, MpH 3TOM (HOpMyIHpOBaTh
mpoOjiemMy/3agady M THUIOTE3y YYeOHOTO OSKCIEepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEAJI0KEHHOT0 000pYyI0BaHMUS, POBOAUTH ONBIT U (DOPMYJIMPOBATH BBHIBObIL;



OCYLIECTBIISITh NPSIMbIE U KOCBEHHbIE M3MEPEHUsI (PU3NYECKUX BEITUYHMH, MPU ITOM
BbIOMPATH ONTUMAJIBHBIN CIOCO0 M3MEPEHUsT U UCIIOJIb30BATh U3BECTHBIE METOIbl OLICHKU
MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEJIUMYMHAMU C HMCIOJIb30BAHHEM
OPSIMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATh PE3yJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BUAE TaOMUIl M TpaduKOB, JeiaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIEIOBAHNUS,

coOmro1aTh MpaBujia OE30MacHOTO TPyJa MPH MPOBEICHUN HUCCIICIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, y4eOHO-HUCCIIEIOBATEIbCKON M MPOCKTHOW MESITEIBHOCTH C
HCITOJIh30BAaHNEM M3MEPUTEILHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemarh pacu€THBIE 3a/ladyd C SIBHO 3aJlaHHON (DU3UYECKON MOMICIBI0, MCIOJIB3YSI
¢bu3uYecKkue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHalM3a YCIOBHUS 3aJa4d BHIOMpATH
(U3UYECKYIO MOJIENb, BEIACIATH (DU3NUECKUE BETMUMHBI U (POPMYJIbl, HEOOXOIUMBIE IS €€
pelIeHns, TPOBOJUTH PACYEThl W OLEHHBATHh PEATBHOCTH ITOJIYYEHHOrO 3HAYCHUS
(hU3UYECKON BEIMYMHBI;

pelmaTh KauyeCTBEHHBIE 3aJayd: BBICTPAUBATH JIOTHUYECKA HEMPOTUBOPEUYHUBYIO
LETIOYKY PACCYXKICHHUI C OMOpON HAa M3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3ndecKue
SBJICHUS;

WCIIOJB30BaTh MPU PEIICHUH Y4YE€OHBIX 3a/lad COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUHU ISl IOMCKA, CTPYKTYPUPOBAHUSI, HUHTEPIIPETALIUUA U MPEICTABICHUS yUEOHOM
W HAyYHO-TIOMYJSIPHOM HHQpOpMAIUU, TMOJYYEeHHOM W3 pa3IMYHbIX HMCTOYHHUKOB,
KPUTHUYECKU aHAJIU3UPOBATH MOTYyYaeMyr0 HH(POpMAIIHIO;

MPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUA MO (PU3MKE B TOBCEIHEBHOW IKWU3HH IS
oOecrieueHnss 0€30MaCHOCTH TMpU OOpalieHud C M[pudopaMu W TEXHUYECKUMU
YCTPOMCTBAMH, [IJIi COXpPAHEHUs 3J0POBbS U COONIOACHHS HOPM OSKOJOTUYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYyNIE C BHIMOJHEHUEM PAa3IUYHBIX COIMAIBHBIX POJIEH, MIaHUPOBAThH
paboTy TpYIIIbI, PAlMOHAIBHO PACTIPEICIISITH 00S3aHHOCTH U TJIAHUPOBATH JESATEIHHOCTD
B HECTAHJAPTHBIX CUTYalMSIX, AJEKBATHO OLICHUBATh BKJIaJ KaXXJOr0 W3 YYaCTHUKOB
IPYIIbI B pEIEHUE paccMaTpUBAEMON MPOOJIEMBI.

B npotiecce uzyuenus kypca no ¢pusuku 6a3oBoro ypoBHs B 11 kiacce o0yyarommiics
Hay4YUTCS:

JEMOHCTPUPOBATh Ha TMIpuUMEpax pojib M MecTo (u3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHH,
B IPAKTHUYECKON JEATSIHLHOCTH JIFOACH, IIEJIOCTHOCTh M €IMHCTBO (PHM3HUYCCKONM KapTHHBI
MHUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DU3MUECKUX MOJENICH: TOYCUHBIH
ANEKTPUUYECKUIN 3apsifi, JIyd CBETa, TOYEUHBIM MCTOYHHK CBETA, SIAEPHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrio3HaBath (pU3NYECKHUE SIBJICHUS (MPOIECChl) U OOBICHATHh UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOM (U3HMKHU: JJIEKTpUUECKash MPOBOAUMOCTb, TEILJIOBOE,



CBETOBOE, XWMHUYECKOE, MArHUTHOE JEHCTBUA TOKA, B3aUMOJCHCTBUE MAarHUTOB,
ANIEKTPOMATHUTHAS WHIYKIUS, JEMCTBME MArHUTHOTO TOJII HA MPOBOJHUK C TOKOM U
IBYDKYIIUMCS — 3apsifl, JJIGKTPOMAarHUTHbIE KojJeOaHUs UM BOJHBI, MPSMOJHMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpaXKeHHe, MperoMiieHue, HHTepdepeHuus, audpakuus u
noJisipu3anusl CBeTa, Juciepcus cBera, doroldnekrpuueckuit sddext (pororddexr),
CBETOBOE JIaBJICHHE, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aTOMa BOJI0PO/1a, ECTECTBEHHAS
1 UCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OMKCHIBATh HW3YUYEHHBIC CBOWCTBA BEMIECTBA  (DJICKTPUUECKHE, MAarHUTHBIC,
ONTHYECKHE, DIICKTPUICCKYI0 TPOBOAUMOCTH PA3IMUHBIX CpPEel) U DICKTPOMArHUTHBIC
SBJICHHSI (ITPOIIECCHI), MCTIOIB3Ysl (DM3MYECKUE BEIMYMUHBI: JJIEKTPUUYECKHMA 3apsjl, CHUIa
TOKa, OJJIEKTPUYECKOE HAMpsDKEHUE, DIEKTPUYECKOE  COMPOTHUBIIEHUE, Pa3HOCTh
MOTEHITUAJIOB, AJICKTPOJBIDKYIIAS CHIa, paboTa TOKA, MHAYKIMS MAarHUTHOTO TOJIS, CHJa
Awmrnepa, cuna JlopeHna, HWHIYKTUBHOCTh KAaTYIIKH, OJHEPrUsl SJIEKTPUYECKOTO U
MarHuTHOTO TTOJICH, IEPUO/ ¥ YACTOTA KOJieOaHUl B KOJIeOATEIbHOM KOHTYPE, 3aps]l U CHIIa
TOKa B MPOIECCE TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHuM, POKYCHOE pacCTOsTHUE U
ONTHYECKas CUja JMH3bI, TIPU OMNHUCAHUM TMPABWIBHO TPAKTOBATh (PU3UUYECKUM CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYEHUSI ¢ E€JUHUIBI, YKa3biBaTb (HOPMYJIbI,
CBSI3bIBAIOIME JIAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

OMHCHIBATh M3YYEHHBIC KBAHTOBBIC SIBJICHUS W TIPOIIECCHI, HUCIONB3Yys (hu3udecKue
BEIIMYMHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTa CBETA, YHEPTHUS U
UMITYJIbC (JOTOHA, TMIEPUOJ TOTypacmaja, SHEPTHs CBSA3M aTOMHBIX SAEp, MPH ONMHUCAHUA
MPaBUJILHO TPAKTOBATh (PU3UUECKHA CMBICT MCIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUCHUS U
CAVHUITBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINE JAaHHYIO (PU3MUYECKYIO BEIUYHHY C
JIPYTUMU BETMYMHAMH, BBIYUCIIATE 3HAYCHUE (DU3HMUCCKON BEIMINHBI,

aHATM3UPOBaTh (PM3MUECKHUE TIPOIIECCHI U SBJICHUS, UCITONB3YS (PU3UYCCKUE 3aKOHBI U
OpUHIUIBEE: 3akoH OMma, 3aKOHBI TOCJEAOBATEILHOTO M TMapajlIeIbBHOTO COCTUHEHUS
IIPOBOJHUKOB, 3aKOoH Jlxoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOW WHAYKLIHWH, 3aKOH
MPSMOJIMHEMHOTO  paclpOCTPAHEHUS CBETa, 3aKOHBI OTPAKEHMUS] CBETA, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHHE OuWHIITEeHHa st doTodPdeKra, 3aKOH COXpaHEHUS
OHEPTUHU, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHUs] MacCOBOTO 4YHCIIA, TOCTyJaThl bopa, 3aKoH pajuoakTUBHOTO pacmnajia, Mpu
ATOM pa3inyaTh CIOBECHYIO (HOPMYIHMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBHIPAKEHUE U
yc0BuUs (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OTIpeIeATh HAITPaBJICHUE BEKTOPA MHIYKIIMH MarHUTHOTO TIOJISI IPOBOHUKA C TOKOM,
cuibel Amriepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATH W300pa)KeHHE, CO37AaBacMOE€ IUIOCKMM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJTHATH SKCTIICPUMEHTHI 110 MCCIICIOBAHUIO (PH3NYSCKUX SBJICHUN W MPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX WM3MEpPEHUH: Tpu O5TOM (HOPMYIHUPOBATH
npoOjemMy/3agady M THUIOTE3y YYEeOHOTO DOKCIEepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYI0BaHMUSI, POBOIUTH ONBIT U (DOPMYIMPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMbIE U KOCBEHHBIC M3MEPECHUSI (PU3NUYECKUX BEITUYHH, NMPU ITOM
BBIOMPATHh OMTHUMAJIBHBINA CIIOCOO M3MEPEHUS U UCTIOIh30BAaTh U3BECTHBIC METOJIBI OIICHKU
MOTPETHOCTEN U3MEPEHN;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C WCIIOJIB30BAHUEM TIPSIMBIX
MU3MEPEHUI: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, GPUKCUPOBATH PE3YJIbTAThI NOJTyYEHHON



3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH B BHUJE TaOIML U IpadUKOB, AENaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEA0BAHNUS;

co0nroaTh npaBuia 0€30MaCHOrO TPyJla IPU MPOBEAECHUU UCCIEIOBAaHUM B paMKax
y4e€0HOr0 3KCIEpUMEHTa, Y4YEOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM MAEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPaTOPHOIrO 000pyI0BaHUS;

pemarh pacuy€THbIC 3aJaYd C SBHO 3aJaHHOW (PU3UYECKOW MOEINBIO, HCIOJb3YS
¢dbusznueckue 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHajM3a yCIOBUS 3a/Jaddl BbIOWMpATh
(bu3MYECKYI0 MOIEIb, BHIACIATD (GU3NUECKUE BETUYUHBI U (OPMYJITBI, HEOOXOIMUMBIE JIIS €€
pellleHus], TPOBOAUTH pAcuy€Thl M OLEHUBATh PEATBbHOCTh IOJYYCHHOTO 3HAYCHUS
(M3UYECKON BEITMYNHEI;

pelaTth KaueCTBEHHBIC 3a/aud: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY PacCyXJICHUN C OMOpPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SBJICHUS;

UCIOJb30BaTh NPU pEIICHUU Y4YeOHBIX 3a/Jad COBPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTHH JJI IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMU U TIPEJICTABICHUS YUeOHON
U HAy4yHO-TIONMYJSIpHOM HH(OpMAaLKK, TMOJYYEHHOM U3 pa3iIMYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAIU3UPOBATH MOJy4aeMyr0 HH(POPMAIIHIO;

OOBSICHATh NPUHIMUIBI ACHCTBHUS MallUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3inyaTh yCIOBHs X 0€30MaCHOTO MCIIOJIb30BAHUS B TOBCEAHEBHOM KU3HH;

OPUBOIUTH TPUMEPHl BKJIAJa POCCHUCKUX M 3apyOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKEe B TMOBCEAHEBHOW KU3HU IS
oOecrieyeHuss 0€30MaCHOCTH MpU  OOpalleHMH C M[pudopaMu W TEXHUYECKUMU
YCTpOMCTBaMH, JUISI COXpPAHEHHUS 370pPOBbS M COONIONEHUS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYyMIE C BHIIOJHEHUEM Pa3IMUYHBIX COLMAIbHBIX POJIEH, TIaHUPOBATH
paboTy TPYMIIbI, PALIMOHAIBHO PACHpPEeiATh O0S3aHHOCTH U IJIAHUPOBATH JEATEIbHOCTh
B HECTAHJApTHBIX CUTYyallUsX, aJ€KBAaTHO OLIEHWBATh BKJaJ KaXXJIOTO W3 YYaCTHUKOB
IpyHIbl B pelIEHUE paccMaTprUBaeMOil MpOOIEMBI.



Temamuueckoe njiaHuposanue

Bo3moxkHOCTH
Ne KoJu-Bo
/i HaumeHnoBaHue pa3neioB/TeM 4ACOB HCIO0JIb30BAHUS
0P
10 kaacc 68
1 | @usuka u memoowv HAyuUHO20 NOZHAHUS 2
1.1 | ®uszuka ¥ METOABl HAYYHOT'O MTO3HAHUS 2 https://monypoku.pd
2 | Mexanuka 18
2.1 | KunemaTtuka 5 https://Monypoku.pdh
2.2 | lunamuka 7 https://Monypoku.pdh
2.3 | 3aKOHBI COXpAHEHHUS B MEXAHHUKE 6 https://Monypoku.pdh
3 | Monekynapuas gpuzuka u mepmooOuHamura 24
3.1 | OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 9 https://mouypoku.pd
3.2 | OCHOBBI TEPMOAMHAMUKH 10 https://monypoku.pd
33 ArperaTHble COCTOSIHUS BelecTBa. Da3oBbie 5 https://Monypoku.pd
ePEeXObl
4 | Dnekmpoounamuxa 22
4.1 | DneKkTpocTaTHKa 10 https://mouypoku.pd
42 [TocTosiHHBIN AeKTpUUECcKui TOK. TOKH B 12 https://Monypoku.pdh
Pa3IMYHBIX CpeIax
Pesepsrnoe spems 2
Bo3MoxkHOCTH
Ne KoJu-Bo
/i HanmenoBanue pa3ienoB/Tem 4ACOB HCMO0JIb30BAHUSA
0P
11 kaace 68
1 | Dnexmpoounamuxa 11
11 MarnuTtHoe nojie. DIeKTpOMarHuTHas 11 https://mouypoku.pd
WHIYKIIHS
2 | Konebanus u 6onvl 24
21 MexaHnueckue 1 3JIeKTPOMarHuTHbIE 9 https://Monypoku.pd
| xoneOaHus
2.2 | MexaHu4ecKue U dJIEKTPOMArHUTHBIC BOJIHBI 5 https://Monypoku.pdh
2.3 | OnTuka 10 https://mMonypoku.pdh
3 OcHo8bl cheyuanbHoUu meopuu 4
omuocumenvHocmu (danee — CTO)
31 OCHOBBI ClTeIMATBHOU TEOPUHU 4 https://mMonypoku.pdh
OTHOCUTEJIHHOCTH
4 | Keanmosas ¢usuxa 15
4.1 | DneMeHThl KBAaHTOBOW OMTHKHU 6 https://mounypoku.pd
4.2 | Ctpoenue atoma 4 https://mouypoku.pd
4.3 | ATomHOE PO 5 https://mouypoku.pd




S | Dnemenmoul acmponomuu u acmpopuauxu 7
5.1 | DnemMeHThl aCTPOHOMMH M aCTPOPUZUKHU 7 https://Monypoku.pd
6 | Obobwarowee nosmoperue 4
6.1 | O6o0maromniee NTOBTOPEHUE 4
Pe3zepsnoe epems 3
lloypounoe nianuposanue
e Kou- Bo3moxkHOCTH
I /;1 Tema ypoka BO HCMO0JIb30BAHUSA
4acoB 0P
10 kaace 68
1 ®usnka — Hayka o npupoae. Hayunsie MeTo1b1 1 hitps://Monypoki.pd
MTO3HAHUS OKPY’KAIOIIETO MUpa
Ponb 1 MmecTo puszuku B popMupoBaHUU
2 | COBpPEMEHHOW Hay4YHOU KapTUHBI MHUpPA, B 1 https://Mmonypoku.pd
MIPAKTUIECKOHN ACSITSIIBHOCTH JTFOACH
Mexanudeckoe JBrkeHre. OTHOCUTEIBHOCTh
3  MexaHuuyeckoro ABwKeHus. [lepemernienue, 1 https://Mmonypoku.pd
CKOPOCTb, YCKOPEHHE
4  PaBHOMEpHOE NMPSIMOJIMHEHHOE JBUKECHHE 1  https://Mmonypoku.pd
5  PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE ABMKCHHE 1  https://Mmonypoku.pd
5 CBoOosHOE TazieHre. Y CKOpeHre CBOOOTHOTO 1 https://MorypoKi.pd
najcHUs
v KpI/IBOHI/IHeﬁHuoe JBUXKEHHE. J[BHKEHUE 1 hitps://Monypoxi.pd
MaTepHaIbHONU TOYKH O OKPY>KHOCTH
[TpunaIMTn oTHOCHTEBHOCTH [ anmes.
8 HMuepumanbHbIe CUCTEMBI oTcYeTa. [lepBhIii 3aK0H 1  https://Mmonypoku.pd
Hprotona
9 MaccavTena. Cuna. [TpuHnun cynepnoenunvn CHUIL. 1 hitps://Monypoku.pd
Bropoii 3akoH HetoToHa 119 MaTepuaibHON TOYKH
10 Tpernii 3akoH HproTOHA [I711 MaTepUaIbHBIX TOYEK 1  https://Monypoku.pd
11 3aKOH BCEMUPHOIO TATOTeHUs. Cuiia TSKECTH. 1 hitps://Monypoku.pd
ITepBas kocMHU€ECKasi CKOPOCTh
12 | Cuna ynpyroctu. 3akoH I'yka. Bec tena 1  https://Monypoku.pd
Cuna tpenus. Koapduuument tpenus. Cuna
13  compoTuBieHUs TIPU IBUKEHUU TeJa B )KUJIKOCTH 1  https://monypoku.pd

HnJIn ra3e




14

15

[ToctynaTelbHOE U BpaIiaTeIbHOS JBUKCHHE
a0comoTHO TBEpAO0TO Tena. MoMmeHT cuiibl. [lnedo
CHJIBL. Y CIIOBHSI PABHOBECHSI TBEPJIOTO TEa

I/IMHYJIBC MaTepHaHBHOﬁ TOYKH, CUCTCMBI

MaTCpUAJIbHBIX TOYCK. I/IMHYJ'IBC CHJIBI. 3aKOH
COXpaHCHHA UMITYJIbCA. PeakTtuBHOE JABUOXKCHUC

https://monypoku.pd

https://Monypoku.pdh

16

Pa6ota u momtHocTs cuiibl. Kunetnueckas sHeprust
MaTepuaabHOW Touku. Teopema 06 U3MEeHEHUU
KUHETUYECKOU DJHEPTUU

https://monypoku.pd

17

18

19

[ToreHunanbHas sHEprus. [loTeHuManpHas 3Heprus
ynpyro 1eopMUPOBaHHON TIPYKUHBI.
[ToTeHuManbHast SHEPTUS Teaa BOIU3U
MMOBEPXHOCTH 3EMJIA

HOTCHHI/IEUIBHLIG N HCIIOTCHIIMAJIBHBIC CHUJIBI. CBs3b
pa6OTI>I HCTIOTCHIMAJIIBHBIX CHJI C UNBMCHCHHUCM
MEXaHMYECKOU OHCPIUU CUCTCMEI TCII. 3aKoH
COXpaHCHUA MEXaHNYECKOM OHCPIUHU

JlaGoparopHas pabota «¥ccinenoBanue cBsizu
paboThI CHJIBI C U3MEHEHUEM MEXaHUYECKON
HHEPTUU Teja Ha MPUMEPE PACTKEHUS PE3UHOBOTO
KTyTay

https://Monypoku.pdh

https://Monypoku.pd

https://Monypoku.pd

20

21

KonTtponbsHas padborta no reme «Kunemaruka.
JIlnHamuka. 3aKOHbI COXPAHEHUS B MEXAHUKE

OCHOBHBI€ MOJI0KEHUS MOJIEKYIISIPHO-
KMHETUYECKOU TEOpUHU. bpOyHOBCKOE IBUKEHHUE.

Hupdysus

https://Monypoku.pdh

https://Monypoku.pd

22

XapakTep NBUKECHUS U B3AaMMOJCUCTBUS YaCTHII
BemiecTBa. Moaenu CTpOeHUs ra3oB, )KUIAKOCTEN U
TBEPIBIX TEJI

https://Monypoku.pd

23

24

Macca monekyn. KonnuectBo BemecTsna.
[ToctrostnHast ABorazipo

TennoBoe paBHOBecue. Temneparypa u e
u3Mepenue. lllkana remneparyp Llenscus

https://Monypoku.pd

https://Monypoku.pd

25

26

27

Nneanpubiii raz B MKT. OcHOBHOE ypaBHEHNE
MKT

AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOU DHEPTUU JBUKEHHS MOJIEKYII.
YpaBaenue MeHnneneeBa-Kianeipona

3akoH JlanpToHa. ['a30BbIe 3aKOHBI

https://monypoku.pd

https://monypoku.pd

https://Monypoku.pd

28

29

JlaGoparopnas padota «lccnenopanue
3aBUCUMOCTH MEX]y MapaMeTpaMu COCTOSTHHUSI
Pa3peKEHHOTO Ta3a

M3omporiecchl B HICATBHOM ra3e U UX rpaduaeckoe
MPECTaBICHHE

https://monypoku.pd

https://Monypoku.pd




BHyTpeHHss dHEpPIrUus TEPMOAMHAMAYECKON
CHCTEMBI U crioco0bI €€ n3MeHenus. KommuectBo

30 ; .
TEIJIOTHI ¥ paboTa. BHyTpeHHss SHEpTHS 1 hitps://momnypoxu.p¢
OJTHOATOMHOTO HJICaJIbHOTO Ta3a

31 Bwuasl Teronepeaadn 1  https://Mmonypoku.pd
VY nenbHas TEMIOEMKOCTD BemecTBa. KomnuecTBo

32 | TemnoTHI U Tertonepenaye. AnmadbaTHbIi 1 https://mMmouypoxu.pdh
porecc
[TepBblii 3aKOH TEPMOAUHAMUKY U €0 IPUMEHEHUE

33 P PMOA P 1 https://Mmouypoxu.pdh
K M30IpolieccaM
HeobpatumocTs miporieccoB B mipupoe. Bropoit

34 p port pHpoa P 1 https://Mmouypoxu.pd
3aKOH TePMOAUHAMUKHU

35 IIpwunnun peiictBus u KII1/] TermmoBoit ManuHbI 1  https://Mounypoku.pd

36  IMuxn Kapnuo u ero KIIJ] 1  https://Monypoku.pd

37 | Dxonormdeckre MpoOIeMbl TETIOIHEPTETHKA 1  https://Monypoku.pd
O6o6maronuii ypok «MoJekysapHas ¢pu3uka.

38 HIAHOLIUAH YP yJapHas Gu3 1 https://mMmouypoxu.pd
OCHOBBI TEPMOAUHAMUKHI)

K M

39 OHTpPOJIbHAS paboTa 1Mo Teme «MoJeKysipHas 1 https://monypoxi.pd
¢bu3uka. OCHOBBI TEPMOTHHAMUKI
[TapooOpa3zoBanue u koHaeHcalus. cnaperue u

40 POOOD a H CHApeHHC 1 https://mMmouypoxu.pd
KHUIICHUE
A

41 OCOIOTHAS U OTHOCHTENBHAS BIAKHOCTD 1 https://monyposi.pd
BO3ayxa. HacelienHplil nap
TBépnoe Teno. Kpucrammueckue u aMopHbIC

42 Tena. AHM30TPOIUS CBOMCTB KpUCTALIOB. JKuaKue 1 https://Mmonypoku.pd
kpuctaiuibl. CoBpeMEeHHbIC MaTEPHAITbI
[InaBneHue u KpucTauIM3anus. Y IejibHas TENaoTa

43 P 1 ACTIBHAT TCTLIOT 1 https://monypoku.pd
maBiieHus. Cyonumanus

44  VYpaBHEHHE TEIJIOBOTO OajaHca 1  https://Monypoku.pd

45 DnekTpu3anus Tea. DINeKTpuYecKuil 3apsa. J[Ba 1 https:/Monypoxu.pd
BH/JIa DJISKTPUUECKHUX 3apsI0B

16 [TpoBOIHUKY, TUIICKTPUKU U TIOTYITPOBOTHUKH. 1 https://momnypoxu.pd
3aK0H COXPaHECHHS JIEKTPUUIECKOTO 3apsiia
B 7 : K :

47 DB3aMMOJEHCTBHE 3apA/OB. 3akon Kynona 1 hitps://monypoki.pd
TodeuHbIN PASKTPUUSCKUI 3apsiT
Hanpsix€HHoCTh 3nekTpudeckoro nojs. [Ipuanun

48 cynepno3uluu AMEKTPUUECKUX nosiei. JInnum 1  https://Mmouypoxu.pd
HANPSHKEHHOCTHU
P :

49 aboTa CHII SJISKTPOCTATHYECKOTO IO 1 hitps://monypoki.pd
[Torenuman. Pa3HOCTh MOTEHIIMAIOB
[TpoBOAHUKH B TUAJISKTPHUKHU B

50 | snexTpoctatnueckoM mosne. Jusnexrtpudeckas 1  https://Mmouypoxu.pd

IMPOHNLIACMOCTb




o1

OnektpoémkocTh. Konnencarop

https://Monypoku.pd

52

BJIGKTpOéMKOCTB IIJIOCKOT'O KOHACHCATOpaA.
3Hepm;1 3APSPKCHHOI'O KOHACHCATOPA

https://monypoku.pd

53

54

JlabopaTtopHas pabota «3mepenue
AIEKTPOEMKOCTH KOHJIEHCATOPA»

[TpyuHUMIT TEUCTBUS U IPUMECHEHNUE
KOHJICHCATOPOB, KOMUPOBAJILHOIO allapara,
CTPYHHOI'0 MPUHTEPA. DIECKTPOCTATUUECKAS
3amMTa. 3a3eMJIeHUE JIEKTPOIPHOOpOB

https://Monypoku.pdh

https://monypoku.pd

55

DNEeKTPUYECKUN TOK, YCIOBUS €T0 CYIIECTBOBAHMUS.
[Tocrosiuubiii TOk. Cuna Toka. Hanpsbxenue.
Conportusnenue. 3akoH OMa JJ1 yyacTKa 1enu

https://monypoku.pd

56

S7

[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE
COEJIMHEHHE MTPOBOJIHUKOB. JIabopaTopHas padorta
«M3yueHne cMemaHHOro COeIMHEHUS PE3UCTOPOBY

PaGoTa 1 MOIITHOCTB AJEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenua

https://Monypoku.pd

https://Monypoku.pd

58

3akoH Oma i oJHOM (3aMKHYTOM )
aNeKTprYecKor nenu. KopoTkoe 3ampIKkaHue.
JlaGoparopnas padota «M3mepenne I/C
VCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTUBJICHUS»

https://Monypoxu.pd

59

60

DJIEKTPOHHAS TPOBOJAUMOCTH TBEPBIX METAIIIOB.
3aBHUCUMOCTbH CONIPOTHUBJIEHUS METAIIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD

DneKTpuYecKuil TOK B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

https://Monypoku.pd

https://Monypoku.pd

61

[ToynpoBOHUKH, UX COOCTBEHHAS Y PUMECHAS
MpoBOAUMOCTh. CBOMCTBA Pp—N-iepexoaa.
[ToynmpoBOTHUKOBBIE TPUOOPHI

https://Monypoku.pd

62

63

DNEeKTpUYECKUN TOK B PaCTBOpax M paciuiaBax
AIEKTPOIUTOB. DINEKTPOIUTHUECKAS TUCCOLIHAIIHS.
DJIEKTPOIU3

DIIeKTpUUYECKUM TOK B razax. CaMOCTOSTEIbHBINA U
HECAMOCTOATENbHBIN pa3psa. Monnus. [Inazma

https://Monypoku.pd

https://Monypoku.pdh

64

65

DneKTpuyYecKre MpuOOphl U YCTPOUCTBA U UX
npakTuyeckoe npuMeHeHue. [lpaBuiia TeXHUKA
0e301acHOCTH

O6o0marouii ypok « 3JIEKTPOIUNHAMHUKA

https://Monypoku.pdh

https://Monypoku.pd

66

KonTponbHas paboTa 1o Teme «IeKTpOCTaTHKA.
ITocTOSIHHBIN 2IIEKTPUYECKUN TOK. TOKH B
pa3IMYHBIX Cpeaax»

https://mMonypoku.pdh




KonTponbhas paboTa 1o teme

«DIEeKTPOAUHAMUKAY 1 https://MouypoxH.pg
68 \ O6o6maronuit ypok o remam 10 kiacca 1 https://Mmonypoku.pd
e Koua- Bo3moxkHOCTH
3 Tema ypoka BO HCII0JIL30BAHUSA
n/n
yacoB 0P
11 knacc 68
ITocTostHHBIE MAarHUTHI U UX B3aUMOJICHCTBHE.
1  MarauTtHoe moje. Bektop MarHuTHON WHAYKITUH. 1 https://Mmouypoxu.pd
JIMHUY MarHUTHOW UHTYKIIMH
5 MarsauTHOE MoJje pr)BOI[HI/IKa ¢ TOkoM. OTIBIT 1 hitps://MomypOKH.pd
Opcrena. B3anMoieiicTBue NpOBOJHUKOB C TOKOM
3 JlaGoparopnas paboTta «3ydeHne MarHuTHOTO 1 https://monypoku.pd
MOJIs1 KATYIIKU C TOKOM
JlelicTBHE MarHUTHOTO TOJIs1 HA TPOBOJHUK C
4  TOKOM. Cuna AMHePa. JlaGopatophast pabota 1 https://monypoku.pd
«HMccnenoBanme 1elicTBUSA MOCTOSTHHOIO MarH1uTa
Ha PaMKy C TOKOM»
JlelicTBHE€ MarHUTHOTO TOJIsI Ha ABMKYLILYIOCS
5 3apspkeHHyto yactuily. Cuna Jlopenna. PaGota 1  https://Mmonypoku.pd
cuiibl Jlopenua
DnekTpoMarHuTHas MHAyKius. [[oTok BekTopa
6 MarautHOM MHaYKOuU. DJ]C uaayKIIMKA. 3aKOH 1 https://Mmonypoku.pd
3JICKTPOMArHuTHOM MHAYKIMK Papanest
7 JlaboparopHas pa6VOTa «HccnenoBanue sBiIeHUs 1 https://momnypoku.pd
AJIEKTPOMArHUTHON WMH]TYKIIH
NuaayktuBHOCTD. SIBNeHue camouHaykiuu. 3/(C
8  caMOMHIYKIMH. DHEPrys MarHUTHOTO TIOJIS 1 https://Mmonypoku.pd
KATYIIKU C TOKOM. DJIEKTPOMArHUTHOE MOJIE
TexHuyeckue ycTporucTBa U UX PUMEHEHNUE:
g  TOCTOSHHbIE MarHUTBI, SNIEKTPOMATHUTHL, 1 https://momnypoku.pd
ANEKTPOABUTATENb, YCKOPUTEIHU JIEMEHTAPHBIX
YaCTHI, HHIYKIIMOHHAS TT€Yb
10 O6o6maronuit ypok «MarauTHoe moJie. 1 hitps://monypoki.pd
DJIeKTPOMarHUTHAsT WHTY KIS
11 Kontponbnas paborta mo teme «MaruutHoe moJe. 1 hitps://Monypoxi.pd
DJIEKTpOMAarHUTHAsT MHTYKITUS
CB00OIHBIE MEXaHUYECKHUE KOJIEOaHU.
12 I"apmonuyeckue konebanusi. Y paBHeHUE 1 hitps://monypoki.pd

rapMoHu4eckux kosiebanuii. [IpeBpaiienue
SHEPIruun




13

14

15

JlabopatopHas pabora «VccnenoBanue
3aBHCHMOCTH TIEpHOJIa MAJIBIX KOJIeOaHuH rpy3a Ha
HUTH OT JUTHHBI HUTH U MACCHI TPy3a»

Koneb6arenbubiit kKoHTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B MIeaTbHOM
KOJIEOATEIILHOM KOHTYPE. AHATIOTHS MEKITY
MEXaHUYECKUMU U IJICKTPOMArHUTHBIMH
KOJICOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUSI SHEPTUU B
U/1€aJIbHOM KOJI€0aTeIbHOM KOHTYPE

https://monypoku.pd

https://Monypoku.pdh

https://monypoxu.pd

16

17

18

[IpeacTaBneHue 0 3aTyXaronmx KoJeOaHUsX.
BriHyX/1eHHBIC MEXaHUYECKUE KOIeOaHMUs.
Pe3onanc. BeiHy)1eHHBIC 2IEKTPOMArHUTHBIC
KOJIEOaHHU

[Tepemennsiit Tok. CHHYCOUIANIbHBIN TEPEMEHHBII
TOK. MOITHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYTHOE
U JCUCTBYIOIIECE 3HAUYCHHUE CUJIbI TOKA U
HANPSKCHUS

Tpancdopmarop. [IponsBoacTBo, nepeaava u
NOTpeOJICHHE DIEKTPUUECKON IHEPTUU

https://Monypoku.pdh

https://Monypoku.pdh

https://Monypoku.pd

19

20

Y CTpONCTBO M MPAKTUYECKOE TPUMEHEHUE
ANEKTPUYECKOr0 3BOHKA, FEHEPATOPA IIEPEMEHHOIO
TOKQ, JIMHAW dJIEKTpoIepeay

DKOJIOTHYECKHUE PUCKH IIPU IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCoIb30BaHus
JIIEKTPOIHEPTUU B ITIOBCETHEBHOM KU3HU

https://Monypoku.pd

https://Monypoku.pd

21

MexaHnuecKre BOJIHBI, YCIIOBUS PACTIPOCTPAHEHUS.

[Tepuoa. CkopocTh pacpoCTpaHEHUS U IJIMHA
BOJIHBI. [lonepeyunbie U MPOI0IbHbBIE BOJIHBI

https://Monypoku.pdh

22

23

3ByK. CkOpoCTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa
ToHa. TeMOp 3Byka

DJIEKTPOMarHUTHBIE BOJIHBI, UX CBOKMCTBA U
CKOpocCTh. [1IKkasa 3J1eKTPOMarHuTHBIX BOJIH

https://Monypoku.pd

https://Monypoku.pd

24
25

[IpuHIMIIBI paIUOCBsA3U U TelIeBUACHUA. PazBuTtue
CpeICTB CBsI3U. Pagnonokanus

KontponbHas pabota «Kosaebanus 1 BOJHBD)

https://monypoku.pd
https://Monypoku.pd

26

[IpsiMmonuHeHOE pacpOCTpaHEHUE CBETA B
OIHOPOJHOU cpene. ToUueuHbI HCTOYHUK CBETA.
JIyu cBera

https://Monypoku.pdh

27

28

OtpaxkeHue cBeTa. 3aKOHbI OTPaKEHUS CBETA.
[TocTpoenune n300pakeHH B TUIOCKOM 3epKaJie

IIpenomiienue cBera. IloHOe BHyTpEeHHEE

oTpaxeHnue. [ IpenenbHblil yrosi moiaHoro
BHYTPEHHETO OTPAXKECHUS

https://Monypoku.pdh

https://monypoku.pd




Jlabopatopnas pabota «3mepenue nmokasarens

29 https:// .
MIPEIOMIICHUS CTEKIIA» ps://monypoa.pd
JIunzel. [TocTpoenune n3o0pakeHuit B JIMH3E.

30 poc P https://monypoku.pd
®opMyia TOHKOM JIMH3bI. Y BEJIMYEHUE JTUH3BI
JIaGopartopHas padota «lccrnenoBanue cBoiic

31 PATOPHai pabot AICAOBARHIE CBOHCTE https://Monypoku.pdh
HM300paKECHUM B JTMH3AX)

Hucnepcust cBeta. CI0XKHBIN cocTaB 0€0ro cBeTa.

32 IBer. JJabopaTopHas padora «Habmronenue https://Monypoku.pdh
JUCIIEPCUH CBETa»

Nutepdepe CBETA. a CBETAa.

33 HTCp(epeHIus CB ra Hugpaxis ceet https://Mmouypoku.pd
JndpakironHas pemeTKa
[TonepeunocTs cBeTOBBIX BOJH. [lonsipuzanus

34 P przatt https://Monypoku.pdh
CBeTa
OnTuyeckue MpUOOPHI U YCTPOHUCTBA U YCIIOBUS UX

35 PHOOPBI 1 YCTP y https://monypoku.pd
0e301acHOr0 MPUMEHEHHUSI
I'panunuer npumennmoctu Knaccnueckoi

36 mexanwmku. [locTynaTel crienuaabHOM TEOPUHU https://Monypoku.pd
OTHOCHUTEITLHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE

37 AHOBD a https://monypoku.pd
BPEMEHU U COKpPAIIICHUE JITTUHBI
DHEpPrus U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

38  CBs3b MacChl C SHEPTHEH W UMITYJILCOM. DHEPTUS https://Monypoku.pd
TTOKOSI
KonTtponrshas padota «Ontuka. OCHOBBI

39 P AP https://Monypoku.pd
CIEIUaTbHON TEOPHH OTHOCUTEITHBHOCTH)

O . D I1 .

40 otonbl. ®opmyna [lnanka. DHEpPrust 1 UMITYJIBC https://MomypoKu.pd
dboToHa
OTtkpeiTHe U uccnegoBanue pororpdexra. OnbIThH

41 https: .
A.T. CroneroBa ps://momypoxu.p
3akonbl hoTodddexTa. YpaBHeHHE DUHINITCHHA

42  nnsa horodrddekra. «KpacHas rpaHuiiay https://mounypoku.pd
dotordhdexra

aBnenue ceera. OneiTel I1. H. JIeOenera.

43 A . a https://monypoku.pd
XHUMHUYECKOE JICUCTBUE CBETa
TexHnyeckue yCcTporucTBa U NPAKTUYECKOE

44 npumenenue: GporosnemMeHT, GOTogATUHK, https://Monypoku.pdh
COJIHEUHas OaTapesi, CBeTOIUO
P .

45 Pemenne 3ajad no teme «IMeMEeHTHI KBAHTOBOM https://Momypoku.pd
OTITHKMY
Monenb atoma ToMmcona. OnbiTel Pezepdopaa no

46 A popa https://mounypoku.pd
paccesHUIO o-yacTtull. [itanerapHas Moaenb aToma

47 Tlocrynatel bopa https://Monypoku.pd




48

49

Nznydyenune u mornorieHue GOTOHOB MIPH MEPEX0JIC
aToMa ¢ OJIHOTO YPOBHsI DJHEPTUH HA IpyTror. Bussl
CIIEKTPOB

BonHoBeie cBoiicTBa yactuil. BosHbl ae bpoits.

KopnyckynspHo-BosiHOBOM ayanu3M. ClIOHTaHHOE
U BBIHY>KJIEHHOE U3JTyYeHHUE

https://monypoku.pd

https://Monypoxu.pdh

50

OTtkpeiTe paguoaktuBHOCTH. OBITH Pesepdopaa
I10 OINPEAEIICHUIO COCTAaBA PAAUOAKTUBHOIO
M3ITYUYEHUS

https://monypoku.pd

o1

52

CsoiictBa anbda-, 6eTa-, raMMa-u3ITydeHHUs.
Binsinue pagnoakTHBHOCTH Ha KUBbIE OPTraHU3MBbI

OTtkpbITHE TPOTOHA U HEUTpoHA. M30TOMBI. Ab(ha-

pacriaji. DJIeKTPOHHBIM M O3UTPOHHBIN OeTa-
pacnaj. ['amMma-uziydeHue

https://Monypoku.pdh

https://Monypoku.pdh

53

DHeprus CBSA3M HYKJIOHOB B szpe. S nepHbie
peakuuu. SAnepHeiit peaktop. [Ipobnemsi,
IIEPCIIEKTUBBI, DKOJIOTHYECKUE ACIIEKTHI SIACPHOU
DHEPrETUKHU

https://Monypoku.pdh

54

55

OnemMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.
Metonabl HaOJIIOAEHHS U PETUCTPALIMH
AJEMEHTAPHBIX YacTUll. KpyTibii cTon
«DyHIaMEHTaIbHbIE B3AaUMOJICUCTBHS. EMUHCTBO
(u3HUECKON KapTUHBI MUPA»

Bup 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3 B,
IUIAHETHI, UX BUANMOE IBHKeHne. CoaHeuHas
cHCTEMA

https://Monypoku.pd

https://Monypoku.pd

56

Comarte. CotHeuHass akTUBHOCTE. MICTOYHHUK
sHeprun CoJHIA U 3BE3]

https://Monypoku.pd

57

58

3BE3/1bl, UX OCHOBHBIE XaPAKTEPUCTUKH. 3BE3 b
IJIaBHOM MOCJe10BaTeIbHOCTH. BHYTpeHHee
ctpoenue 3BE31. CoBpeMEHHbIE MPEACTaBICHUS O
MIPOUCXO0XKIEHUHU U 3BotonMU ConHIla v 3BE311
Muiteunsiii [1yTe — Hama ["anaktuka. [lonoxenue

u nemkenue Connia B ['anaktuke. ['anakTuku.
YEpHbIe ABIPHI B sAApax raJaKTHUK

https://Monypoku.pd

https://monypoku.pd

59

Bcenennas. Pazoeranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe n3nydeHue.
Meraranaktuka

https://Monypoku.pdh

60
61

Hepemennsle mpo6sieMbl aCTPOHOMUU

KonTtpoarHas paboTa «3JeMEeHTBI aCTPOHOMUU 1
acTpoU3UKI

https://mMonypoku.pd
https://Monypoku.pdh

62

O6o0maroiuit ypok. Posb pu3uku 1 acTpOHOMUH
B DKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLIUATIbHOMU
1 3TUYECKOH cepax AeATeIbHOCTH YeIOBEKa

https://Monypoku.pdh




63

64

O6o6mmaromuii ypok. Ponb u mecto dhusuku u
aCTPOHOMHU B COBPEMEHHOW HAyUYHOU KapTHHE 1  https://mMmouypoxu.pd
MHupa

Oo6o06mmaromuit ypok. Ponb gpusnueckoit Teopuu B
dbopMupOBaHUHU MPECTABICHUHN 0 PU3MUECKON 1  https://Mmonypoku.pd
KapTHHE MUpa

65

O606maromuit ypok. Mecto gpusudeckoit KapTHHbBI
MHUpa B 0011eM psiTy COBPEMEHHBIX €CTECTBEHHO- 1 https://Mmouypoxu.pd
HAYYHBIX MIPEJICTABICHHUIA O IPUPOJIE

66
67

MarHuTtHoOe 1oje. INeKTPOMarHuTHAsE UHAYKIHS 1  https://Mmouypoku.pd

OnTuka. OCHOBBI CHIELUATBHONW TEOPHUH
OTHOCHUTEJILHOCTH

1 https://Mmouypoxu.pd

68

KBanToBas (husuka. DeMeHTbl aCTPOHOMUH U
acTpoU3UKH

1 https://Mmonypoku.pd

B denepanbHbIX W pErHOHANBHBIX MPOLEAYypax OIEHKH KauecTBa OOpa3oBaHUsA
UCIIOJIb3YeTCsl MepeyeHb (KOAU(PUKATOP) paclpeleICHHBIX MO KJaccaMm MPOBEPSIEMBIX
TpeOOBaHMI K pe3ybTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHONM MPOTPaMMBbI CPEIHETO
o01ero 00pa3oBaHusl ¥ SJIEMEHTOB COJIEPKaHUS 0 (PU3UKeE.

HpO@Bpﬂ@Mble mp€60661H1/lil K pe3yibmamdm OC60EHUA OCHOBHO 06p0308(1meﬂbHOIZ

npoepammsl 10 (knacc)

Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pa3zoBaTeILHON TPOrpaMMbl CPEHETO OOIIEro 00pa3oBaHUs
pe3yabpTaTa

10.1 JleMOHCTpUpOBATh HA MPUMEPAX POJIb U MECTO (HU3UKHU B HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOU
TEXHUKH U TEXHOJIOTHM, B PAKTUYECKON AEATEIbHOCTH JIFOAEH

10.2 Y4uThIBaTh TPAHUIIBI MPUMEHEHHUS M3YYCHHBIX (DU3HUECKUX MOJIEICH:
MaTepuajbHas TOYKa, WHEpIMalbHas cucTteMa OTcuéra, abCONIOTHO
TBEPJIOE TEJIO, UACABHBIN ra3; MOJEIN CTPOEHHUS ra3oB, KUJIKOCTEH U
TBEPABIX TEJ, TOYECYHBIM DIECKTPUUYECKUMU 3apsiii - IPU PELICHUU
dbu3nyecKkux 3aga4u

10.3 Pacno3naBaTth Qusnueckue siBiieHUs (Tpouecchl) U OOBSACHATh UX Ha

OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETUYECKON TEOpuun
CTPOEHHUSI  BEIIECTBA W  DJCKTPOAMHAMHUKH:  PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBI)KEHHE, CBOOOTHOE TMaICHHUE Te,
JBIDKEHUE 10 OKPYKHOCTH, MHEPIIHSI, B3auMoieicTBre T, quddysus,
OpOYHOBCKOE [IBIDKEHHME, CTPOCHHE KHUAKOCTEH © TBEPIBIX TeI,
u3MeHeHne oOBbEéMa Tenm TpH HarpeBaHUM (OXJIAXKIECHUU), TEIJIOBOE
PaBHOBECHE, MCNAPEHUE, KOHJCHCAIWsl, TUIABJICHUE, KPHUCTaJUIM3alusl,




KHIICHUC, BJIAXKHOCTb BO34YyXd, IOBBIIMICHUC OAaBJICHUSA rai3a IIPpHU €TI0
Harp€BaHWM B 3aKPbITOM COCYJEC, CBA3b MCXKAY IMapaMCTpaMH COCTOSHHA
ra3a B M30IIpOoHCcCCax; JICKTPU3ausg TCI, BSaHMOHCﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIDKCHHE, HCIOJB3Yysl (DU3UYECKue
BEJIMYMHBL: KOOPJAWHATA, MYyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CUla, HWMIYJbC Tela, KHHETUYECKAas DHEpIus,
MOTEHIIMAJIbHASL JHEpPrus, MexXaHudyeckas paboTa, MeEXaHHYecKas
MOIITHOCTD; TIPU ONMCAHHWH MPABWIHHO TPAKTOBATh (PM3UUECKUI CMBICI
WCIIOJIb3YeMbIX BEIWYWH, WX OOO3HAYEHUS W CIWHHIIBI, HAXOIUTh
(GbOpMyJIBI, CBA3BIBAIONINE NTaHHYI0 (DU3UYCCKYIO BEITUYHHY C JIPYyTHMHU
BEJIMYMHAMU

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TENI U TEIUIOBBIC SIBJICHUS,
UCTIONIb3Ysl (U3MUECKHE BEJIMYMHBL: JaBJICHUE Ta3a, TEeMIeparypa,
CpelHssl KMHETUYECKash HHEPTHsl XAOTHUYECKOTO ABUIKECHHS MOJIEKYII,
CpPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEILIOTHI,
BHYTPEHHSISI SJHEPrusi, paboTa ra3a, KodQPUIMEeHT MOJE3HOr0 NeUCTBUS
TEIUIOBOTO  JIBUTATEJNsA; MpPH ONHUCAHWUU TPaBUIBHO TPaKTOBaTh
(U3UYECKUIT CMBICT HUCHOJIB3YEMBIX BEIUYUH, MX OO0O3HAYCHUS W
€AUHUIIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAM

10.6

OnuceiBaTh HU3YyYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA W
DNEKTPUUECKUE  sIBJICHUS  (MPOIECChI), HCHONB3Yyd  (pusmyeckue
BEJIMYUHBI: AIEKTPUYECKUI 3apsg, 3JIEKTPUYECKOE 1oJIe,
HanpspDKEHHOCTh  TOJIS,, TOTEHLMAJ, PAa3HOCTh MOTEHIUAJIOB; IIPU
OMMCAHUH MPABUIBHO TPAKTOBATh (PUBWYECKUI CMBICI HCIIOIbH3YEMBIX
BEIIMYMH, WX OOO3HAYECHHMs] ¥ €JWHMIIBI, YKa3biBaTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTHUMH BEJIMYMHAMU

10.7

aHaNM3upoBaTh (U3MYECKUE TIPOLIECCHl W SBJICHUS, HCIOJIb3Ys
(bu3nYecKue 3aKOHbI U IPUHIIMUIBL: 3aKOH BCEMUPHOTO TsArotenus, I, 1T u
III 3akonbI HhIOTOHA, 3aKOH COXpaHEHUs MEXAHUYECKON DHEPTHH, 3aKOH
COXpPAaHEHMS MMIIYJIbCa, NPUHLUI CYNEPIO3ULUUN CHJI, TPUHLUII
pPaBHONpPABUS  HWHEPUHAIBHBIX CHCTEM  OTCUYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHs BELIECTBA, I'a30BbIC 3aKOHBI, CBS3b
CpeIHEN KWHETHYECKOM DHEPrMU TEIUIOBOIO JBHXKEHUS MOJIEKYH C
aOCOIOTHON TeMmepaTypoi, MEepBbIA 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXpPAaHEHMS DJJIEKTPUYECKOro 3apsana, 3akoH KyioHa; npu 3TOoM
pa3iauyaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIp@XEHHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATP OCHOBHBIE MPUHIUIBI ACHCTBUS MalIMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iauyaTrh YCIOBUS UX O€30MacCHOro
MCIIOJIb30BaHUs B IOBCEAHEBHOW KU3HU

10.9

BEBIOTHATE 9KCIEPUMEHTHI 110 MCCIEA0BAHNIO0 (PU3NUECKHX SBICHUHA U
MIPOIIECCOB C HMCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX U3MEPEHHIA; MpH
3ToM (GOpMyIHUpoBaTh MpodsieMy (3amady) M THUIOTE3Y Y4eOHOro
HKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHuS,
IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIbI




10.10

OCYHICCTBJIHTB MMPAMBIC 1 KOCBCHHBIC H3MCPCHUA (1)H31/I‘ICCKI/IX BCJIMYHH,
IIpu 5TOM BBI6I/IpaTB ONTHUMAJIBHEINA CII0CO0 HN3MCPCHUA U UCIIOJIB30BAaTh
N3BCCTHBIC MCTO/IbI OICHKU HOI‘pCHIHOCTGI?I H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXKAY (GU3NYECKUMHU BEIUYMHAMH C
WCIIOJB30BaHUEM IIPSAMBIX H3MEPEHHU; IpPU ITOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCHpPOBATh pPE3YyJbTAThl TMOJYYEHHOM 3aBUCUMOCTH
buznyecKuX BEIUYUH B BUJE TAOJHIl U TPapHUKOB, A€TIaTh BBIBOJBI IO
pe3yIbTaTaM UCCIEN0BAHUS

10.12

Cobmomats  mpaBuia  Oe3omacHOro  TpyJda ITpU  MPOBEIECHUU
UCCIICIOBaHU B  paMKaX y4eOHOrO  OKCIIEpUMEHTa, Yy4eOHO-
WCCIICIOBATENILCKOW W TMPOCKTHOM JEATETBHOCTH C HCIOJIb30BAaHHEM
M3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYAOBAHHUS

10.13

Pemate pacu€THbie 3a7a4M C SIBHO 3aJIaHHOM (PU3MYECKOW MOJIETIBIO,
UCTIONIb3Ysl (DU3UYECKHE 3aKOHbl M TMPUHIIMIIBI;, Ha OCHOBE aHaju3a
YCJIOBUS 3a/1a4d BBIOUPATh (DU3UYECKYIO MOJIEIIb, BBIJEATh (DU3NUECKUE
BEJIMYMHBI U (POpMyIbl, HEOOXOAUMBIE NJisi €€ peIICHUs, MPOBOJUTH
pacuéThl U OLICHUBATH PEAIbHOCTH MOJTYUYEHHOTO 3HAYEHUsI (PU3UUECKON
BEJIMYUHBI

10.14

Pematn Ka4yC€CTBCHHBIC 3aJdadu. BBICTPAaNBaTb JOTNYCCKH
HCIIPOTHBOPCUYHUBYIO LCIIOYKY paCCY}KIIeHHﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3dKOHBI, 3dKOHOMCPHOCTHU U (1)I/IBI/II-IGCKI/IC SIBJICHH S

10.15

Hcnonb3oBaTh Mpu  peHieHWH  y4eOHBIX  3a7a4  COBPEMEHHbIC
WH(OPMAITMOHHBIE TEXHOJIOTMM I TOUCKA, CTPYKTypHUpPOBaHUS,
UHTEPNIPETAlUA W TPEJCTaBICHUS Y4eOHOM M HAyYHO-TIOMYJISIPHOM
uH(pOpMaIuU, TONYYCHHOW M3 Pa3IUYHBIX HCTOYHUKOB; KPUTUUYECKU
aHAJIM3UPOBATh MOJYYAEMYIO HH(POpPMALIUIO

10.16

[IpuBoaMTH MpUMEPHI BKJIaJa POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOILIETO
MHUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpPETHUYSCKUE 3HAHUSA 10 (PU3MKE B TMOBCEIHEBHOM
YKU3HH JUTsl 0OecTieueHrs 0€30MacCHOCTH MpU OOpaIieHUH ¢ prudopamu u
TEXHUYECKUMU  YCTPOWCTBAMH, JJii COXPAaHEHUS 370POBbA W
COOJIIOICHUSI HOPM KOJIOTMUECKOT0 MOBEJICHUS B OKpY>KAIOIIeH cpefie

10.18

PaGoTath B rpymnme C BBINOJHEHHWEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
MJIAaHUPOBATH pabOTY I'PYIIIBI, PAIIMOHAJIBHO PACTIPEICNATh 00sI3aHHOCTH
Y TUIAHUPOBATh JICATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJICKBAaTHO
OIICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBl B peEHICHUE
paccMaTpuBaeMou MpooJIeMbl

IIposepsiemvbie snemenmol cooepoicanus (10 knacc)

Kon

paszeina | IpoBEPSIEMOTO
AJIEMEHTA

Kon [IpoBepsieMbie 37IEMEHTBI COAEPKAHUS

1

OU3MKA U METOIbI HAYYHOTI'O 1TO3HAHUMA




1.1

®usuka - Hayka o mpupoae. HayuHble MeTonbl MO3HAHUS
OKpyKaromero Mupa. Ponb skcnepumeHTa U TEOpUU B
poliecce MO3HaHUsl MPUPOJIbl. DKCIIEPUMEHT B (DU3UKE

1.2

MonenupoBanue pu3nUECKUX SIBICHUM U mporieccoB. Hayunbie
runore3bl.  dusnueckue 3akKOHBI M Teopuu. [‘paHuUIBI
MIPUMEHUMOCTH duznyeckux 3aKOHOB. [TpyrHIMD
cooTBeTcTBUS. Pomb u mecto Qusuku B (HOpMHpPOBaAHHUH
COBPEMEHHOW HAYYHOM KApTHHBI MHPA, B IPAKTUYECKOU
JESITSIILHOCTH JIIOAEeN

MEXAHHUKA

2.1

KMHEMATHKA

2.11

Mexanuueckoe qBukeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO
nemxkeHus. Cucrema orcuéra. Tpaekropust

2.1.2

[Tepemenienue, CKOpoCTh (CpeHssi CKOPOCTb, MTHOBEHHAs
CKOPOCTb) 1 YCKOPEHHE MaTEPUAIbHON TOYKH, UX MPOEKIINH Ha
ocu cucrteMbl KoopauHar. CIOKEHHE MNEpPEMENIEHUNd U
CJI0KEHHUE CKOPOCTEU

2.1.3

PaBHOMepHOG )51 PaBHOYCKOPCHHOC HpﬁIMOJ’IHHGﬁHOG
JABHKCHHC. rpa(i)I/IKH 3dBUCUMOCTH KOOpAWHAT, CKOPOCTH,
YCKOPCHHA, IIYTH H IICPCMCIICHHA MaTepHaJIBHOﬁ TOYKH OT
BpCMCHH

2.1.4

CBobOosiHOE TajieHne. Y CKOpeHHE CBOOOIHOTO MaCHUs

2.15

KpuBonuneninoe  aBwkeHune. PaBHOMEpHOe — JBH:KEHHE
MAaTepUaAIbHOM TOYKM IO OKPYXHOCTH. YTJIOBAasI CKOPOCTB,
JMHEWHAS CKOpOCTBb. ITepuon " 4acToTa.
[{eHTpOCTPEMUTEILHOE YCKOPEHUE

2.16

TexHuyeckne yCcTpoMCTBa: CIUIOMETD, JABUKEHHUE CHAPSIIOB,
LICIIHBIC ¥ PEMEHHBIE IIepelaun

2.1.7

[Ipaktuueckue paboThl. M3MepeHre MTHOBEHHOW CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXAY ITyTAMH, NPOUICHHBIMU
TEJIOM 3a IO0CJIEOBATEIIbHBIE PABHBIE NPOMEXKYTKH BPEMEHHU
IIPY PABHOYCKOPEHHOM JIBMKEHUU C HA4YaJbHOW CKOPOCTBIO,
paBHOM Hymt0. HM3ydyeHue [BUKEHHS IIApUKa B BA3KOU
KUIKOCTH. M3yueHue  ABWXKEHUS  Teja, OpOIIEHHOTO
TOPU30HTAJIBHO

2.2

JIMHAMUKA

2.2.1

[Ipuauun  otHocutensHOCTH  [amunes.  IlepBbld  3aKOH
Hprorona. MHepumanpHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [lpyuHiun cynepno3uimu Cuil

2.2.3

Bropoit 3akoH HproTOHa 114 MaTepuallbHOM TOYKHA B
uHepuuaabHoi cucreme orcuéra (MCO). Tpetuit 3akoH
HproToHa jy1si MaTepuagbHBIX TOUEK

2.2.4

3akoH BceMupHOro Ttarorenuss. Cuna Tskectu. llepBad
KOCMHMYECKasi CKOpOCThb. Bec Tena

2.2.5

Cwuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOIBXKEHUS U CUJIa
TpeHus: nokos. Koadduunent tpenus. Cuiia cCOnpoTUBICHUS
Y JIBHXKCHHUH TeJia B )KUJIKOCTH MJIU Ta3e

2.2.7

[TocTymarenbHOE ¥ BpamaTeIbHOE BIKCHHE aOCOJIOTHO
TBEPAOTO TEJIA

2.2.8

MoOMEHT CHJIbI OTHOCHUTEIHLHO OCH BparneHus. [lmedo cuibl.
YcnoBust papHoBecust TBEpAoro Tesna B UCO

2.2.9

TexHuueckue YCTpOﬁCTBa: IMOAMINITHHNKH, JABHKCHHC
HCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[Ipaktuueckue paboTel. M3yueHue nABMKEHHS Opycka 10
HAKJIOHHOM TUIOCKOCTH TMOJ] JEHCTBUEM HECKOIBKUX CHJL.
HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B
nedhopMUpyeMOil TIPYy>)KMHE UM PE3MHOBOM o0paslie, OT
BEIMUMHBI uX jAedopmanuu. HcciepoBanue — ycloBUid
paBHOBeCHs TBEPAOrO TeJla, UMEIOIIEr0 OCh BPAIICHUS

2.3

3AKOHBI COXPAHEHNM A B MEXAHUKE

2.3.1

HMHyHBC MaTepHaanoﬁ TOYKH, CHUCTCMbI MATCPUAJIBHBIX
TOYCK. I/IMHyHBC CWJIbl 1 NBMCHCHUC NMITYJIbCA TCJIA

2.3.2

3aKoH COXpaHCHHA UMITYJIbCA B HNCO. PeakTuBHOE JABHMOXKCHHC

2.3.3

Pabora cuibl

2.3.4

MoOIIHOCTE CHJIBI

2.35

Kunernueckass sHEpruss MarepHalbHOW TOUYKW. Teopema o
KUHETUYECKON YHEPIUHU

2.3.6

[TorenunanbHass sHeprus. lloreHnmanpHas SHEprus ymnpyro
nedhopMUpOBaHHOM Npy>kuHbBI. [loTeHUManbHas 3Heprust Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

2.3.7

[ToTennuanbHble W HEMOTEHIMAIBHBIE CUIIbl. CBsI3b padOTHI
HENOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKON SHEPIUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS] MEXaHUUYECKOM YHEPTUH

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHUYeCcKHe YCTPOUMCTBA: NBUKEHUE PAKET, BOJOMET, KOIED,
IPY>KUHHBIN TUCTOJIET

2.3.10

[IpakTuueckue paboThl. M3yueHue cBsi3U CKOPOCTEH Tesl Mpu
HeynpyroMm ynaape. MccrnemoBanue cBS3M pabOThl CHIIBI C
M3MEHEHHEM MEXaHUYECKOUM YHEpruu Tesa

MOJIEKVYJIAPHAA ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVYJIAPHO-KMHETUYECKOU TEOPUU

3.1.1 OCHOBHBIE TOJOKEHUS MOJEKYIISPHO-KUHETUUECKON TEOPHH.
bpoynoBckoe nBuwxkenue. Juddysusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHIl BEIIECTBA

3.1.2 Mogenu CTpoeHHUsI Ta30B, KUAKOCTEM W TBEPABIX TeENl H
00BsICHEHNE CBOWCTB BEIIECTBA HAa OCHOBE ITHUX MOJEIEH

3.1.3 Macca wmonekyn. KonuyectBo BemectBa. IlocrosiHHas
ABorajipo

3.1.4 TennoBoe paBHOBecue. Temmneparypa u €€ usMmepenue. [llkana




temrepatyp Llenabcus

3.15

MOI[@JIB HNACAIBbHOI'O rasa. OcHOBHOE YPaBHCHHC
MOHCKYHHPHO-KHHGTHHCCKOﬁ TCOPHUHN NACAJIBHOTI'O I'a3d

3.1.6

AOconoTHas TeMnepaTypa Kak Mepa CpeaHed KMHETHUYECKOM
SHEPruM TEIUIOBOrO JBWXEHHMs vactuy rasza. [llkama
temneparyp KenbBrHa

3.1.7

YpaBuenue Knaneiipona - MenneneeBa. 3akoH JlaibToHa

3.1.8

l'azoBble 3akoHBI. M3ompoliecchl B HICATBHOM Taze C
MIOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA: H30TEpPMa, H30X0pa,
n3zobapa

3.1.9

TexHuueckue ycTpoicTBa: TEpMOMETpP, OApOMETP

3.1.10

[Ipaktiueckne paboTel. M3mepeHume wacchl BO3AyXa B
KJIACCHOM KOMHare. lcchnenoBanue 3aBHCHUMOCTH MEXIY
IapaMeTpPaMM COCTOSIHUS Pa3pPEKEHHOIO rasa

3.2

OCHOBbI TEPMOJIMHAMUMKHA

3.2.1

TepMOIII/IHaMI/ILICCKEUI CHCTCMaA. BHYTpeHHH}I OHCPIUA
TepMOIII/IHaMI/I‘{CCKOﬁ CHCTEMBI U CIIOCOOBI €€ M3MEHEHUS

3.2.2

KonuyectBo Temmorel M pabota. BHyTpeHHsisi »Heprus
OJIHOATOMHOTO MJICAJIbHOTO Tra3a

3.2.3

Buael Temnonepenauu:  TEIIONPOBOJHOCTh, KOHBEKIIHS,
u3iydeHre. Temno€MKOCTh Tena. YenbHas TeIIOEMKOCTh
BelecTBa. PacyéT komMyecTBa TEIJIOTHI IPH TEIJIONepeaaye

3.24

IlepBbIii 3aK0OH TEpMOANHAMUKH. [ [puMeHEHNE IEPBOTO 3aKOHA
TEPMOJUHAMUKHN K M30IpoLeccam. I'papmueckas
MHTEpHpeTanus padoThl ra3a

3.25

TennoBble MamuHbl. [IpUHIUNBI 1EHCTBUS TEIUIOBBIX MAIIIWH.
[IpeoOpa3zoBanusi  PHEPrMM B TEIJIOBBIX  MallIMHAaX.
Koaddumment nonesnoro neicteus (nanee - KIIJI) Temmosoit
MammuHbl. [{ukn Kaprao un ero KI1/]

3.2.6

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh poiieccoB B
npupoze. TernaoBble ABUTATENH. DKOJIOTHUECKHE MPOOIEMbI
TEILIODHEPTETUKHU

3.2.7

TexHuyeckue yCcTpouCTBa: ABUTATENb BHYTPEHHETO CTOPAHUSI,
OBITOBOM XOJIOUIbHUK, KOHIUIIMOHED

3.2.8

[Tpaktuueckue padotel. MzmMepeHnue ynenpHON TeI0EMKOCTH

3.3

AT'PET'ATH

bIE COCTOAHNMSA BEILIECBA. ®A30OBLIE ITEPEXO/bI

3.3.1

ITapoobOpa3oBanue u KoHueHcarus. McmapeHue W KUIICHHE.
VYnaenpHass ~ TemioTra  mapooOpa3oBaHHMSA.  3aBHCHMOCTH
TeMIEepaTypbl KUIIEHUS OT AaBJICHUS

3.3.2

AOconoTHasT ¥ OTHOCUTENbHAs  BJIAKHOCTh  BO3IyXa.
HacplenHnslii nap

3.3.3

TBépnoe Tteno. Kpucramimueckue u aMopdHble Tena.
AHM30TpPONHS CBOMCTB KpUCTALUIOB. JKHUAKHWE KpPHUCTAJIbI.
CoBpeMeHHbIE MaTepUalibl

3.34

[InaBnenue u KpuCTaJJIM3allusd. YI[eHbHaH TCIIIIOTA IIJIaBJICHUA.




CyOnumanus

3.3.5 YpaBHeHHUE TEIJIOBOTO OajaHca

3.3.6 TexHHUecKHe YCTpPOWCTBA: TUTPOMETP U  ICHUXPOMETP,
KAJIOPUMETpP,  TEXHOJOTHU  TOJYYCHHUS  COBPEMEHHBIX
MarepuajioB, B TOM  4YHCJIE  HAaHOMAaTepHalIOB, U
HAaHOTEXHOJIOTHHU

3.3.7 [IpakTrueckue padoThl. Mi3MepeHue BIaXHOCTH BO3ayXa

4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA

41.1 DJIeKTpU3alusl Tel. OJEeKTpuueckuid 3apsna. JlBa Buma
AIEKTPUUECKHUX 3apsiJIOB

4.1.2 [IpoBOAHUKM, AUDIAEKTPUKH U TTOTYIPOBOJHUKHU

4.1.3 3aKOH COXpaHEHHMS AJICKTPUUECKOTO 3apsiaa

414 Bzaumopericteue 3apanoB. 3akoH Kynona

4.1.5 Dnektpuyeckoe noiie. HanpsxEHHOCTh 3JIEKTPUUECKOTO MOJIS.
[Tpuniun CYNEPIIO3UIIHH. Jlunun HANPsHKEHHOCTH
AIEKTPUUECKOTO MOJIs

4.1.6 Pabota cun snexrpocraruueckoro nosst. [lorenmman. PazHocthb
MTOTSHITUAJIOB

4.1.7 IIpOBOOHUKHN M AUAIEKTPUKH B MOCTOSIHHOM JJIEKTPUYECKOM
noJie. JInanekTpudeckasi IpOHUIIAeMOCTh

4.1.8 DNEeKTpoEMKOCTh. KOHIIeHCATOp. DIEKTPOEMKOCTH IUIOCKOTO
KOHJCHCATOpa. DHEPrus 3apsKEHHOT0 KOHACHCATOpa

419 TexHUYEeCKHE YCTPOMCTBA:  AJIEKTPOCKOI,  DJIEKTPOMETD,
ANIEKTPOCTATUYECKASI 3allUTa, 3a3€MJICHUE DJIECKTPONPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYWHBIN IPUHTED

4.1.10 [Ipaktuueckne  paboTel.  M3mepeHuwe  3IEKTPOEMKOCTH
KOHJICHCaTopa

4.2 [IOCTOSHHBIN SJIEKTPUYECKUU TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421 VYcnoBus CylecTBOBaHMS MTOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocTosIHHBIN TOK

4.2.2 Hanpspkenue. 3akon OMa 17151 yyacTKa Lenu

4.2.3 DJIEKTPUYECKOE COMPOTUBJICHUE. Y AEIBHOE COMPOTUBIICHHE
BEIIIECTBA

4.2.4 [TocnenoBarenbHOE, MAapAIUIEIBHOE, CMENIAHHOE COCIUHEHUE
IPOBOTHUKOB

4.2.5 Paborta snexkrpuueckoro Toka. 3akoH Jlxoyis - Jlenna

4.2.6 MOUIHOCTB ANEKTPUUYECKOr0 TOKA

4.2.7 anexkTpoABwkymas cwia (ganee - OJIC) u BHyTpeHHee
COIPOTHBJICHWE HCTOYHMKA ToKa. 3akoH OMa JJid IMOJHOU
(3aMKHYTOI1) 35ekTprueckoi nenu. KopoTkoe 3aMbikanne

4.2.8 DJIEeKTpOHHAs MIPOBOAUMOCTD TBEPIBIX METAJIJIOB.

3aBUCUMOCTh COMNPOTUBJICHUSI METALIOB OT TEMIIEPATYPHI.
CBepXIpoBOJUMOCTh




4.2.9 OnekTpuyeckuidi TOK B Bakyyme. CBOWCTBAa 3JIEKTPOHHBIX

yYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEHHAsI U PUMECHAs TPOBOJIUMOCTh
MOy ITPOBOTHUKOB. CaoiicTBa p-n nepexoza.
[TonynipoBOTHUKOBBIC TPUOOPHI

4211 DJIEKTPUYECKUM TOK B SJIEKTPOJIUTAX. DJICKTPOJIUTHUECKAS
JHACCOIMALNS. DIICKTPOIU3

4212 OnekTpudeckuii TOK B ra3zax. (CaMOCTOSITENbHBIA |
HECaMOCTOSITEIIbHbIN pasps. Paznuunsbie THUIIBI
CaMOCTOSITENbHOTO pa3psiaa. Monnus. [lnazma

4213 TexHu4yeckre yCTpOMCTBA: aMIIEpMETp, BOJIBTMETpP, PEOCTarT,

HNCTOYHHNKH TOKa, QJICKTPOHArpCBaATCIIbHBIC HpI/I60pI>I,
QJICKTPOOCBCTUTCIILHEIC HpH60pBI, TCPMOMCTP

CONPOTHUBJIEHUS, BAKYYMHBIM  JMOJA, TEPMHUCTOPBI W
(OTOpPE3UCTOPHIL, NOJIYIPOBOJHUKOBBIN AUO, TAJIbBAHUKA

4.2.14 [IpakTuyeckue paboTel. M3yueHue cMeniaHHOTO COETUHEHUS
PE3UCTOPOB.

N3mepenne DJIC uCTOYHMKA TOKA M €r0 BHYTPEHHETO
conpotuBieHusi. Habmonenue saexkTponsa

IIposepsiemble mpebogarnus K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aMeEbHOL
npozpammsl (11 knacc)

Kon [IpoBepsieMble IPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pa3zoBaTeILHON MPOTrpaMMbl CPETHEr0 O0IIEro 00pa3oBaHUs
pe3yabpTaTa
11.1 JleMOHCTpUpOBATh HAa MPUMEPAX POJIb U MECTO (HU3UKHU B HOPMUPOBAHUH

COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOU
TEXHUKA W TEXHOJOTHH, B MPAKTUUYECKOW JEATECIBHOCTH JIIOJIEH,
I[EJIOCTHOCTD M €MHCTBO (PU3MUECKON KapTUHBI MHpA

11.2 Y4uThIBaTh TPAHUIBI MPUMEHEHHS M3YYCHHBIX (DU3HMUECKUX MOJIEIICH:
TOYEUYHBIN SJIEKTPUUYCCKUN 3apsll, SACpHAs MOJEIbh aToMa, HYKJIOHHAs
MOJIeJTb AaTOMHOTO SApa MPH pelieHUH (HU3MIESCKUX 3a1a4

11.3 Pacno3naBath Qusnueckue siBieHUs (TIPOLECChI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB  OJJICKTPOAMHAMHUKM W  KBAHTOBOW  (DM3HKH:
ANIEKTpUYECKasi MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHUTHOE JeHCTBHS TOKa, B3aMMOJICHCTBHE MarHuTOB,
AIIGKTPOMAarHUTHAas MHIYKIUS, JIGHCTBUE MArHUTHOTO TIOJIA Ha
OPOBOJAHUK C TOKOM U JBWXKYIIUIHCS 3apsl, AJIEKTPOMarHWTHBIE
KojeOaHUs M BOJHBI, MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpa)keHUe, MPpeIoMIICHHE, UHTeppepeHus, TudpaKus 1 NOIIpU3aLHs
CBeTa, aucrnepcus ceta, porornekrpuueckuii 3gdekt (hoTtodddekr),
CBETOBOE [IaBJICHHE, BO3HMKHOBEHHE JMHEWYaTOro CIEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHAs U UCKYCCTBEHHAs paJIMOaKTUBHOCTD

11.4 OnucpiBaTh ~ M3yYE€HHBIE  CBOWMCTBA  BelIecTBAa  (DJIGKTPUYECKHE,




MarHUTHBIC, ONTHYECKHUE, JJCKTPUUYCCKYIO IPOBOIUMOCTDH Pa3IMYHBIX
Cpel) M DJIEKTPOMArHWUTHBIC SBJICHUS (IIPOILIECCHI), HCIIOJIB3YS
bU3MYEeCKUe  BEIMYUHBI:  DJICKTPUYCCKUH  3apsj, CHJa  TOKa,
AIIEKTPUYECKOE HAMPSHKCHUE, SJICKTPUIYECKOE CONMPOTHRIICHHE, PA3HOCTh
noteHuuanos, IJIC, pabora Toka, MHAYKIMS MarHUTHOTO TOJISI, CUjia
Awmmepa, cuna JlopeHmla, WHIYKTUBHOCTb KATYIIKH, JHEPTHS
AIEKTPUUECKOTO WU MAarHUTHOTO TOJICH, TIEPUOJT M YAaCTOTa KOJcOaHMid B
K0J1e0aTeTbHOM KOHTYPE, 3apsi/l ¥ CHJIa TOKA B MPOIECCE TAPMOHUYECKIX
AJIEKTPOMATrHUTHBIX KoJieOaHUH, (POKYCHOE pPAaCCTOSHUE W ONTHYCCKas
CHJIa JIMH3BI; TIPU OMMCAHUH MPABWIIHHO TPAKTOBATh (DM3HMUECKUI CMBICIT
WCIIOJIB3YeMBIX BEJIIMYWH, UX OOO3HAYCHHUS W CIUHUIILI, yKa3bIBaTh
(bOpMYJIBI, CBSA3BIBAIONIUE JTaHHYI0 (DH3UYCCKYIO BEIUYHMHY C JIPYTUMHU
BEJIMYMHAMH

115

OnuceiBaTh W3YyYCHHBIC KBAaHTOBBIC SBJICHHUS M IIPOIIECCHI, MCIOJB3YS
(bU3MYeCKre BEIWYMHBI: CKOPOCTHh 3JICKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJHBI W 4YacTOTa CBETa, JHEPIHS W HMIYJbC (OTOHA, TIEPUOT
MoJTypacmaaa, SHEPTHUS CBSA3M aTOMHBIX sIIEp; TIPU OMMCAHUH TPABHIIBHO
TPakTOBaTh (PU3WYECKHIA CMBICT HCIIONB3YEMBIX BEIWYWH, UX
0003HaYEHUS 1 SIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(GU3UYECKYI0 BETUYHHY C APYTUMH BEJIUYMHAMHY, BBIYUCIIATH 3HAUYCHUE
(bu3nIeCKOr BEIUYHNHBI

11.6

AHanu3upoBaTh (U3MUECKUE TMPOIECChl M SABJICHUS, HCIOJIb3YS
dbuznueckue  3aKOHBI W TPUHIMNBL  3akoH OMa,  3aKOHBI
NIOCJIEOBATEIBHOIO Y MapaIeIbBHOIO COEANHEHNS IPOBOJHUKOB, 3aKOH
Jxoynst - JleHma, 3aKOH BJIEKTPOMArHUTHOM WHAYKIMH, 3aKOH
NPSIMOJIMHEWHOTO PACIPOCTPAHEHHUSI CBETA, 3aKOHbI OTPAKECHUS CBETA,
3aKOHBI IPEIOMJICHHSI CBETA, ypaBHeHHUE DifHIITeHHA 1t hoTodPdekTa,
3aKOH COXPAHEHUs SHEPryuU, 3aKOH COXPAHEHHSI HUMITYJIbCa, 3aKOH
COXpaHEHUs! SJIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAHEHUsS MacCOBOTO
yucia, moctyiaTsl bopa, 3aKOH paguOakTUBHOIO pachaia; NpH 3TOM
pasznuyaTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPKEHHE U YCIOBHS (TpaHMIIbl, 00JACTH) MPUMEHUMOCTHU

11.7

OnpenensaTe HanmpaBlICHUE BEKTOPA WHAYKIMM MAarHUTHOTO TOJIS
MIPOBOJHUKA C TOKOM, criibl AMnepa u cuibl Jlopenna

11.8

CTpouTh ¥ ONUCHIBATh N300pakKeHHUE, CO3aBacMOE TIJIOCKUM 3€pKajIoM,
TOHKOM JIMH30M1

11.9

BBITIONTHATE KCMIEPUMEHTHI 110 UCCIIEIOBAHUIO (PM3MUYECKUX SBICHUN U
MPOIIECCOB C MCMOIB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPCHUIA; MpU
sToM (GopMynIHpoBaTh MpodjeMy (3amady) U THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEAJI0KEHHOTO 000pyA0BaHuS,
IIPOBOJIUTH OTBIT U (HOPMYJIUPOBATH BBIBO/IBI

11.10

Ocym1ecTBIATh NPSMbIC U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEITUYNH;
IIPU 3TOM BBIOMpPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHHUS U MCIO0JIb30BaTh
M3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIIMYUH C HCIOJIB30BAHUEM
NPSMBIX  M3MEPEHHM; TMPHU ITOM  KOHCTPYUPOBATH  YCTAHOBKY,




(bUKCUpOBAaTh pPE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTH (PU3HUYECKHUX
BEJIMYMH B BUJE TaOMUIl U rpauKoB, AeIaTh BBIBOBI MO pe3yJbTaTaM
UCCJIeIOBAHUS

11.12

Cobmomath  mpaBuia  Oe3omacHOro  TpyJa TpU  MPOBEIECHUU
UCCIIEIOBaHU B  paMKax Yy4eOHOTO JKCIEpUMEHTa, y4eOHO-
MCCIIEIOBATEIIbCKON W IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U JIa0OPATOPHOTO 00OPYIOBAHHUS

11.13

Pemarps pacu€THple 3amauM ¢ SBHO 33JaHHOM (PU3MUECKOW MOEIbIO,
UCTIONB3Ysl (DU3MUYECKHE 3aKOHBI M TPUHIMIBI, Ha OCHOBE aHajIn3a
yCIJIOBUS 331a4 BBIOUPATH (PU3UUYECKYIO MOJIEIb, BBIIEIATh (PU3MUECKHE
BEJIMYMHBI U (HOPMYIbI, HEOOXOAUMBIE JUIsl €€ pEIIeHUs, IMPOBOJUTH
pacuéThl ¥ OLIEHUBATh PEAIBHOCTh IOJYUYEHHOTO 3HAYEHUS (PU3NUYECKOM
BEJIMYUHBI

11.14

Pematp Ka4eCTBEHHBIC 3a7a4u: BBICTPAUBATh JIOTUYECKHU
HENPOTUBOPEUYUBYIO IIEMIOYKY PACCYXICHHM C ONMOPOM HA M3YyYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKHUE SIBJICHUS

11.15

Hcnonb3oBaTh MNpu  penieHud y4eOHBIX 3a7Ja4  COBPEMEHHbBIC
MH()OPMAIIMOHHBIE TEXHOJIOTMM JUIA T[OUCKAa, CTPYKTYPHUpPOBAHUA,
UHTEPHPETallUd W NPEJCTaBICHUs Y4eOHOM M Hay4HO-TOMYJIIPHOM
uHpOpMaluy, TOJYYECHHOW W3 Pa3IMYHbIX HCTOUYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOITYYAEMYIO HH(OPMALIKIO

11.16

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iauyaTh YCIOBHUS HX O€30MacHOTO HKCIIOJIb30BaHHS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTH MpUMEPHI BKJIaJa POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUHI

11.18

Hcnonb30BaTh TEOPETUYECKHE 3HAHUS MO (UM3HKE B IOBCEIHEBHOMU
KU3HM JUIsl oOecrieueHrs 0€30MacHOCTH MpU 0OpaIieHuH ¢ Tprudopamu u
TEXHUYECKUMU  YCTPOWMCTBAMM, JJII COXPAaHEHHS 370pOBbI W
COOJIIO/ICHHS HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKpY Kalollel cpesie

11.19

PaGoTath B rpymnme C BBINOJHEHHWEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
MJIAHUPOBATH Pa0OTY TPYIIIIBI, PAITMOHAIBHO PACTIPEEIATh 00s3aHHOCTH
Y IUIAHUPOBATh JIEATEIbHOCTh B HECTAH/IAPTHBIX CUTYaAlUsIX, aIeKBATHO
OIICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBl B peEHICHUE
paccMaTpuBaeMoi MpooJIeMbl

IIposepsiembie snemenmol cooepacarnus (11 knacc)

Kon
pazzaena

Kon
MIPOBEPSIEMOT0
DIIEMEHTA

ITIpoBepsieMbie 3IEMEHTHI COJICPIKAHUS

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. QJIEKTPOMAT'HUTHAA MHAYKINA

43.1

‘ [TocTossHHBIC MAarHUTEI. BBaPIMO,ZIefICTBI/IC ITIOCTOAHHBIX




MardmMTOB

4.3.2 MarnutHoe noje. Bekrop marHuTHON WHIyKIuH. IpuHiun
cynepriozutiu. JIuHMM MarHutHOM wuHAyKuuu. Kaprtuna
JUHUN MarHUTHOW WHIYKITUHU TIOJIS IOCTOSTHHBIX MAarHUTOB

4.3.3 MarnuTtHOe nose npoBogHuKa ¢ TokoM. Kaptuna nuHui noss
JUTMHHOTO TIPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
NPOBOJHUKA, KaTymku ¢ TokoMm. OmeiT  Opcrena.
B3aumoercTBrEe NPOBOAHUKOB C TOKOM

4.3.4 Cuiia Amnepa, €€ MOIyJIb U HAalpaBJICHUE

4.3.5 Cuna Jlopenma, €€ MOAyJb W HalpaBlieHHE. [[BH>KeHUE
3apsHKEHHOM 4YacTUIBI B OJHOPOAHOM MArHUTHOM IIOJIE.
Pabora cunel Jlopeniia

4.3.6 SIBneHUE IIEKTPOMAarHUTHOW HHIYKIIUN

4.3.7 ITOTOK BEKTOpa MArHUTHOM MHIYKIIHAH

4.3.8 OJIC wuHAYKOMH. 3aKOH DSJIEKTPOMATHUTHOM HWHAYKUIHAH
Qdapajnes

4.3.9 BuxpeBoe »snektpuueckoe mone. IAC wuHAYKUMH B
MPOBOJIHUKE, JBUXKYIIEMCSI IMOCTYMAaTeIbHO B OJHOPOIHOM
MarHUTHOM I10JI€

4.3.10 ITpaBuno Jlenna

43.11 NHAYyKTUBHOCTS. SIBi1enue CaMOMHAYKIIHH. OJ1C
CaMOMHIYKITUH

4.3.12 DHeprusi MAarHUTHOTO MOJIsI KATYIIKU C TOKOM

4.3.13 DJIEKTPOMArHUTHOE MOJIe

4.3.14 Texuuueckue YCTpOICTBA: MOCTOSTHHBIE MarHuTHI,
AJIEKTPOMATHUTHI, JIEKTPOJIBUTATEND, YCKOPHUTENN
AJIEMEHTAPHBIX YACTHUIl, MHAYKIIMOHHAS MEeYb

4.3.15 [Ipaktrueckue paboThl. M3ydeHrne MarHuTHOTO MOJIS KaTYIIKH

¢ TokoM. MccienoBanne neHCTBUS MOCTOSHHOIO MarHuTa Ha
paMKy ¢ TokoM. MccienoBanue siBICHHS SJIEKTPOMATHUTHOU

WHIYKIUHU
5 KOJIEBAHHMA 1 BOJIHBI
5.1 MEXAHMYECKUE 1 SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1 Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.
["apmonunyeckue xonebanus. [lepuon, yactora, aMImMTyaa u
(haza konebaHui

5.1.2 [IpyXKMHHBIN MagATHUK. MaTeMaTHYECKUIl MasTHUK

5.1.3 YpaBHeHHE TapMOHMUYECKUX KojebaHui. KuHemaTtuueckoe u
JIMHAMUYECKOE OMKMCAHKUE K0JIEOATEIbHOTO JIBHKECHHUSI

5.14 [IpeBpalienrie SHEPrud NpU TAPMOHUYECKUX KOJCOAHUSIX.
CBs3p aMIUTUTYJIBI KOJICOAHWH WMCXOMHOW BETUYHMHBI C
aMIUTUTYJIaMU KOJieOaHui €€ CKOPOCTH M YCKOPEHUS

2.1.5 Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIC

KoJie0aHus B UI€aJTbHOM KOJIeOaTeIbHOM KOHTYype. AHaorus
MEXIY MEXaHUYECKUMU u AIIEKTPOMArHUTHBIMU




koJiebanusiMu. @opmysa TomcoHa

5.1.6 3aKOH COXpaHEHHUS PHEPTUM B HJICAIbHOM KoJjie0aTeabHOM
KOHTYpE

5.1.7 BreinykaeHHble  MexaHuueckue — konebanus.  Pesonanc.
Pe3onancHas kpuBas. BbIHYXXIeHHBIE 3JIEKTPOMArHUTHBIC
KoJie0aHusl.

5.1.8 [IepemenHbIil TOK. CUHYCOMIAIbHBINA TEPEMEHHBIN TOK.

5.1.9 MoIHoOCTh IePEMEHHOTO TOKA. AMIUUTYTHOE 51
JICUCTBYIOIIIEE 3HAUCHUE CUJIbl TOKA U HAIIPSHKCHUS

5.1.10 Tpanchopmarop. IIpousBoacTBo, mnepenaya U MOTpeOICHUE
ANEKTPUUECKOM DHEPruu. OKOJOTUYECKUE PHUCKH TIpH
MPOU3BOJICTBE  DJIEKTPUUYECKOM  DHEPTHUH. KynbTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUHU B TOBCETHEBHOM JKHU3HH

5.1.11 TexHuueckue ycTpoucTBa: cedcMorpad, dSIEKTPUUYECKHA
3BOHOK, JINHUU DJIEKTpoIepeiay

5.1.12 [Ipaktrnueckue padoTsl. cciaenoBanre 3aBUCUMOCTH ITEPUOIA

MaJIbIX KOJIeOaHWH rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a. HMccinemoBaHue TmepeMEHHOr0 TOKa B ICMH U3
MOCJICIOBATEIbHO COSAMHEHHBIX KOHJIEHCATOpa, KATYIIKH U
pesucropa

5.2 MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521 Mexanuyeckue BOJIHBI, YCIOBUSL pacrpocTpaneHus. Ilepuo.
CKOpOCTh pacrpoCTpaHeHUs U AJIuHa BOJHBIL. [lomepeunsie u
IPOAOIBHBIC BOJHBI

5.2.2 Nurepbepenius u auppakiuus MEXaHUYeCKUX BOJIH

5.2.3 3Byk. CkopocTh 3Byka. I'pomMkocTh 3Byka. BbicoTa TOHa.
TemOp 3ByKa

5.24 DIEeKTPOMarHUTHBIE BOJIHBI. YcnoBus M3IIYYEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanust BeKTopos E,
B 1 U B 31eKTpOMarHuTHOM BOJIHE B BAKYyMe

5.25 CaoiicTBa AIEKTPOMArHUTHBIX BOJIH: OTpaKEHHUE,
NpesioMJIeHUE, MoJisipu3auus, Iudpakius, UHTep(epeHLHs.
CKOpOCTB AJIEKTPOMArHUTHBIX BOJTH

5.2.6 [xana ANEKTPOMATHUTHBIX BOJIH. [Tpumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [TpyHIMIIBI paguoOCBs3W U TeNeBUACHMs. Panuonokanus.
DJIeKTPOMarHUuTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl

5.2.8 TexHUYEeCKUE YCTpPOMCTBA: MY3bIKAJIBHBIE HWHCTPYMEHTHI,
yJIbTPa3ByKOBasi TUAarHOCTHKA B TEXHUKE U MEIULIMHE, pajap,
paguonpuéMHHUK, TEJIEBU30D, aHTeHHA, TenedoH, CBY-neup

5.3 OIITUKA

5.3.1 [IpssMONMHEHOE pacpPOCTPAHEHHE CBETa B OJHOPOJHOU
cpene. JIyud cBera

5.3.2 OTtpaxeHue cBeTa. 3aKOHBI OTpaxxeHusi cera. [locTpoeHue

M300pKEHHI B TNIOCKOM 3€pKaJie




5.3.3

HpGJ’IOMJ’ICHHC CB€Ta. 3aKOHBI IMPCIOMIICHUA CB€Ta.
AOCOIIOTHBIM TTOKA3aTeIIb IMPCIOMIICHUSA

5.34

[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroi MmoaHoro
BHYTPEHHETO OTPAKCHHUSI

5.35

Jucnepcust cera. CiioxHbIi cocTaB 0enoro ceera. llser

5.3.6

CoOuparormyie ¥ paccewBarome JUH3bL. TOHKas JIMH3A.
@OKYCHOE pPACCTOSHUE M ONTHUYECKAs CUia TOHKOW JIMH3BL.
[TocTpoeHue n300pakeHU B COOMPAIOITUX U PACCEUBAIOIIUX
nuH3ax. @opMysia TOHKOW JIMH3bI. YBEJIWYCHHUE, JaBacMOeE
JIMH30H

5.3.7

HpeILGJILI IMPUMCHUMOCTH F€OM€TpI/I‘{CCKOﬁ OIITHUKH

5.3.8

WnTepdepennus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HaOJII0ICHUS MaKCUMYMOB U MUHHAMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JABYX  CHH(]Aa3HbIX
KOT€PEHTHBIX HCTOYHUKOB

5.3.9

HMudpakuus cBera. [udpakiumonnas pemérka. YciaoBue
HAOMIOZCHUST  [JaBHBIX  MakCUMYMOB  MpU  MaJCHHUH
MOHOXPOMAaTHUYECKOI'0 CBETa Ha JUPPAKIIMOHHYIO PEHIETKY

5.3.10

HOHHpI/IBa]_II/I}I CBCTAa

5.3.11

TexHuueckue yCTpOWMCTBA: OYKH, Jyma, QoToamnmapar,
MPOEKIIMOHHBIN aIIapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKA, TOJISIPOU]T

5.3.12

[IpakTueckue paboTHI. N3mepenne IOKa3aTes
npejgomiieHusi. HMccnenoBanue CBONCTB M300paKeHUN B
nuH3ax. HabmoneHnue aucnepcuu cBeTa

6 DJIEMEHTBI CITEIIMAJIBHOM TEOPMM OTHOCHUTEJIBHOCTHU
6.1 ['paHuipl  OPUMEHMMOCTH  KJIACCHYECKOM  MEXaHHKHU.
[TocTynaTel TEOpUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTD
MOAYJSi ~ CKOPOCTM  CBeTa B BakKyyMme,  MPUHIUI
OTHOCHUTEJIbHOCTH DUHINTEIHA
6.2 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpalIEHUE JITTUHBI
6.3 DHeprus ¥ IMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs13b MaccChl C HEPTHEN U UMITYJILCOM CBOOOJIHON YaCTHUIIBI.
DHeprus MoKosi CBOOO0THON YaCTHIIBI
7 KBAHTOBASA ®U3UKA
7.1 JIEMEHTbI KBAHTOBOW OIITUKU
7.1.1 ®otonsl. Gopmyna [lnanka cBs3u sHepruu (PoToHA C €ro
4aCTOTOM. DHEPrusi U UMITYJIbC (PoTOHA
7.1.2 OtkpeiTie U wucciaegoBanue Gorodrpdexra. OnbiTel A.T.
Cronerosa. 3akoHbl poroaddekTa
7.1.3 VYpaBuenue OitHmteitna s orosddexra. «KpacHas
rpanuiay ¢hotodddexra
7.1.4 JlaBnienne cBera. OnbiTh I1.H. JleGenena
7.1.5 XUMHUYECKOE JICVCTBHE CBETA




7.1.6

Texuuueckue ycTtpoicTBa: (GOTOIIEMEHT, (OTONATUUK,
coJIHeYHasi OaTapest, CBeTOUO/T

7.2 CTPOEHME ATOMA

7.2.1 Monens aroma Tomcona. OmbeiTel  Pesepdopma 1o
HCCJIEIOBAaHMIO CTpoeHUs aToma. [InanerapHast Mogenp aToMa

7.2.2 [Toctynatel bopa. U3nyyenue u noriomeHne GOTOHOB IpPH
IIEPEX0/Ie aTOMa C OAHOTO YPOBHS DHEPTUM HA Apyrou. Buasl
cnekTpoB. CIIeKTp ypOBHEW SHEPTrUU aTromMa BOAOpoia

7.2.3 BonHoBele  cBoiictBa yactui. Bomael  ge  bporns.
KopnyckynsgpHo-BosIHOBOM yanu3M. Judpakiius s31eKTpoHOB
Ha KpUCTaJIax

1.2.4 CroHTaHHOE U BBIHYXKJEHHOE H3JIy4YeHUe. YCTpPOMCTBO U
MPUHIIKI pabOTHI Jlazepa

7.2.5 Texnnueckue YCTPOMCTBA: CIIEKTPAJIbHBIN aHaIu3
(cmeKkTpocKoI), Ja3ep, KBAHTOBBI KOMIIBIOTEP

7.2.6 [Ipaktrnueckue padotel. HabmroieHre TMHENYaToro CreKkTpa

7.3 ATOMHOE AP0

7.3.1 MeTob1 HAOJIIOACHUS U PETUCTPAIIMN dJIEMEHTAPHBIX YaCTHI]

7.3.2 OtkpeiTHe panuoakTuBHOCTH. OmnbiTel  Pesepdopna mo
OTPENEICHUIO  COCTaBa  PAJUOAKTUBHOTO  W3ITyYCHHS.
CgoiictBa anbpa-, Oera-, ramma-uziayudeHus. BrausHue
PaMOAKTUBHOCTH HA JKUBBIC OPTraHU3MBI

7.3.3 OTkpeITHE NMPOTOHA M HeWTpoHa. HykioHHas Monens sapa
I'eitzenbepra - MiBanenko. 3apsia siapa. MaccoBoe uucio siapa.
N30oTonbI

7.3.4 Anbda-pacnag. DIeKTPOHHBIA M TTO3UTPOHHBIN OeTa-pacmaj.
["amma-u3nyyenre. 3aK0H paJM0aKTUBHOTO pacnaaa

7.3.5 DHeprusi CBSI3W HYKJIOHOB B sipe. SnepHbie cuibl. Jledekr
MAacCCHI siipa

7.3.6 SAnepHblie peakuuu. JleeHrue U CUHTE3 AJIep

7.3.7 Anepubiii peaktop. Tepmosimepusiid cunte3. I[lpobOiembl u
MIEPCTICKTUBBI SICPHON IHEPTETUKH. IKOJOTHUIECKUE ACTICKTHI
AJIEPHOU SHEPrETUKH

7.3.8 DneMeHTapHbIe YaCTHUIIBI. OTtkpbiTHE MO3UTPOHA.
DyHIaMEHTAJIbHBIC B3aUMOJICHCTBHS

7.3.9 TexHuueckue yCTpoHCTBa: JO3UMETpP, Kamepa BuibcoHa,
SJICPHBINA PEaKTOpP, aTOMHast bomba

7.3.10 [IpakTyeckue pabotel. MccnemoBanue TpekoB yacTuil (1O
roTOBbIM (hoTorpadusiM)

8 OJIEMEHTBI ACTPO®U3NKA
8.1 Bup 3Bé3nnoro ne6a. Co3Be3ausi, spkue 3BE3/bl, IIAHETHI, UX
BUJIMMOE JIBMHKCHHE
8.2 Conneunas cucrema. Ilnanersl 3emHoi rpymnmbl. IlinaHersi-

TUTAHTHl U UX CITyTHHUKH, KapJIMKOBBIC TUTAHETHI. Masbie Tena
CoOJIHEYHOU CUCTEMBI




8.3

Connie, dorochepa u armocdepa. ConHeyHasi aKTUBHOCTD

8.4

Nctounuk sneprumn CoJiHIa U 3BE31

8.5

3BE311bI, UX OCHOBHBIE XAapAaKTEPUCTUKH: Macca, CBETUMOCTb,
paguyc, TeMmmeparypa, MX B3auMOCBia3b. Jlmarpamma
«CHEKTPAJIIbHBIA KJIACC - CBETUMOCTBY». 3BE3/bI TJIABHOU
IIOCJIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca - CBETHMOCTB)
JUIst 3BE31 ITIaBHOM MOCIEN0BATEIBHOCTH

8.6

BuyTtpennee crpoenue 38€31. COBpEMEHHBIE TPEACTABIICHUS O
MPOUCXOXKJICHUM 1 3BoIoUMHM COJIHIA U 3BE3]1. DTalbl )KU3HU
3BE3]T

8.7

Mneunsiil Iyt - Hama ['anaktuka. CnivpaiibHasi CTpyKTypa
["anaktuku, pactpeneneHue 3B€31, ra3a u nbuid. [lonoxenue u
newkenne Conuna B lNamaktuke. [lmockas u cdepuueckas
noJicucTeMBbI I aTakTHKH

8.8

Tunel ramakTuk. Pagnoranakruky n xBazapel. YEpHbIE IBIPHI B
AIPax TATAKTUK

8.9

Bcenennas. Pacmmmpenne Bceenennoit. 3akon  XaOOuna.
Pazb6eranue ranaktuk. Bo3pact u paguyc Beenennoit, Teopus
bonbmoro  B3peiBa. Mogens  «ropsauer  BceneHHOW.
PesnnkToBO€E M3JIydyeHue

8.10

Macmrtabnass  ctpyktypa Bcenennoil. MeraranakTuka.
Hepeménnsie mpoOaeMbl aCTPOHOMUHU

Yuebno-memoouueckoe obecneyenue oopazosameibHoO20 npoyecca
1. Msakumes I'.4., byxoBueB b.b., Corckuit H.H.; nox penakuueit IlapdhentreBoit

H.A. «®usukay. 10 xnacc.

2. Msxumes I'.5., byxoBues b.b., Uapyrun B.M.; nmox penakuumeii [lapdhentbeBoii

H.A. «®usukay. 11 xnacc.




