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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypoOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMI K pe3ysibTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbx B GI'OC
COQO, a Takxke c¢ yu€rom denepanbHOl paboueil MmporpamMMbl BOCIHMTAHMS U
KOHLEMIUKA TpenojiaBanusi yuyeOHoro mnpeamera «Pusnka» B 00pa3oBaTENbHBIX
OpraHu3anusix Pocculickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl IO (U3MKEe HAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB mpwu
oOydeHnn ux ¢u3nKe Ha 0230BOM ypOBHE HAa OCHOBE CHCTEMHO-/IEITEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3ysibTaTaM
oOy4eHMs, a TaKX€ YYHMTBIBAET HEOOXOJMMOCTh pealu3alud MEXIPEIMETHBIX
CBs3€ll (PU3UKM C EeCTEeCTBCHHO-HAYYHBIMU YUYeOHBIMH TMpeaMmeTamu. B Hei
OTIPEJIENISIIOTCS OCHOBHBIC LIETU M3y4YeHHUs (U3UKKM HAa YPOBHE CPEIHEr0 OOIIETOo
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo Gpu3uKe BKIIOUYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM 4YHCJIE TPEIMETHBIE PE3YJIbTATHI MO 0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJBI, BBICTyIas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [lIkonbHbIN Kypc PU3UKK — CUCTEMOOOPa3yOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOICCCOB M SBICHHM, HM3y4aeMbIX XHUMHCH, OHOJIOTHCH,
dbusuyeckoir reorpadueld W acTpoHoMHei. lcronp3oBaHWE U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeleNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe >SHEPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, TOJIyYEHHUsS] HOBBIX MATEpHUANIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuyenune ¢Pu3MKu BHOCUT OCHOBHOW BKJAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydYaromuxcs, B (pOpMHUpOBaHHE YMEHUN TPUMEHSTH
Hay4YHBIN METO/1 MMO3HAHUS MPU BBIMOJHEHUH MU YU€OHBIX UCCIEIOBaHUN.

B ocHOBYy kypca (usmku Uil YpOBHS CpelHero ooOmero oOpa3oBaHUs
NOJIOKEH PAI WAEH, KOTOpPbIE MOYKHO paccMarpuBaTh KaK MPUHLMUIBI €ro
MOCTPOEHUSL.



Hoesa yenocmnocmu. B COOTBETCTBHUU C HEH KypcC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKHT MaTepHal U3 BCeX pas3zeiioB (PU3UKH, BKIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes ecenepanusayuu. B COOTBETCTBMU C HEW Mmatepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBiIseTcs
(dbopmHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmmzanus mpenamnonaraeT HCIOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢bu3uKku ¢ pa3BuTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoesa  npuknaonou  nanpasnennocmu. Kypc ¢Gusumkn —mpeamosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKCHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yeTcss TMOCPEACTBOM BBEACHHUS DIICMECHTOB
CoNepKaHMs, TOCBAIMIEHHBIX OKOJOTHYECKHM TMpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKUA M TEXHOJOTHUU, a TaKkKe OOCYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaMHU Kypca (DM3UKH Ha YpOBHE CpPEIHETO OOIIero
oOpa3oBaHus SBISAIOTCS (hU3MUecKue Teopuu ((GOpMHUpPOBAHWE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NUYECKON TEOPUHU, POIH (PYH/IaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O TMPUpPOJAE, TpaHUlAX
MPUMEHUMOCTH TCOPUH, JJIA ONUCAHWUA €CTCCTBCHHO-HAYYHBIX SBJICHUH U
MPOIIECCOB).

CHUCTeMHO-AESTENbHOCTHBIN TOIX0MI B Kypce (U3HKU Peau3yeTcs MPEexe
BCEro 3a CU€T OpPraHu3alUy SKCIEPUMEHTAIBHOU NEATEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBOro ypoBHS Kypca (PU3MKM — OTO HCHOJIb30BaHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOPHBIX PadoT,
KOTOpBIE B IporpamMme 1o (pusuke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHYECKUX
NpakTUYeCKux paldoT. BeiieneHrne B yka3aHHOM IEepedHE JIabOpaTOpHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS ydYaCTHUKAMU
o0pa30BaTeNLHOTO TIPOIlECCa HMCXOMsI W3 OCOOCHHOCTEW IUIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obecrieumBaeTcs OBJIAJICHUE
OOyYarONIMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHbIE H3MEpPEHHUs, HCCIEIO0BAHMS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M TOCTAHOBKY OIBITOB II0 IPOBEPKE
MIPEITOKCHHBIX TUTIOTES.

bonbioe BHUMaHWE yAENSETCS PEHICHUIO PAcUYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a/Jad MPUOPUTETOM SIBIISIOTCS 3a7aud C SIBHO
3aJIaHHON (PU3UIECKON MOJIEIIBIO, TIO3BOJISIONINE MPUMEHSTh N3YYCHHBIC 3aKOHBI



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjiesia Kypca, TaK WU WUHTETPUPYs 3HAHHS W3
pasHbBIX pa3nesoB. /[ KaueCTBEHHBIX 3aJ1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3MUECKHX SBICHWH M TPOIIECCOB B OKPYIKAIOIICH
KU3HH, TpeOyronue BbIOOpa (U3MUECKOW MOMENW JJis CHUTYyallud TPAKTHUKO-
OpPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu PDPIOC COO k maTepHaibHO-
TEXHUUYECKOMY OO€CIEUeHUI0 Y4YeOHOTOo Tmpoliecca 0a30BbIi ypOBEHb Kypca
(Y3UKY Ha yPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3Y4aThCs B YCIOBHIX
MpeAMETHOr0 KaOuHeTa (U3MKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAY4YHOro IUKjiIa. B kabuHeTe (U3UKU JTOJDKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpYyHOBaHUE [Jisi BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (U3NKE YUCHUUYECKHX MPAKTUYECKUX PaboOT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3HKE KIIYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBICHUW M TPOLIECCOB, OMIHUPUYECKUX H
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHHE ISl YUYEHHUECKUX TMPAKTUYECKUX padoT
dbopmupyeTcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydallmmxca. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH MOCTPOECHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TEJIAMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

e (QopMmupoBaHue HHTEpeca M CTpEeMJICHHUS OOYy4YalOIIMXCA K HAy4dHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE HMX HHTCIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (DOpMUpPOBaHHE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3NYeCcKUX 3HAaHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poM (PU3UKH I PA3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre 3TUX 1eneld 00ecreurnBaeTcsl peluieHueM CIeIyIoInX 3a1a4 B

npolecce u3yyeHust Kypca (U3MKu Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHus:



e TpHOOpETEHHE CUCTEMBbl  3HaHWU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI acTPODHU3UKH;

e (opMupoBaHME YMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHUA JIs
oObsicCHeHUsT (PU3MYECKUX SBJICHUHW B MNpPUPOAEC U I NPUHATHUSA
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HM;

e OCBOCHHE CMOCOOOB peUIeHHs pa3jiNYHbIX 3a7ad C SIBHO 3aJaHHOU
¢usznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUeCcKor MOJEIH, aIeKBATHON yCIIOBUSAM 33/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPUHIUIOB JECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHMSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHMS U IMPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIW3a M HMHTEpIpETauuud HHQPOPMALIMH,
OIPEJENICHHS TOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIJIOBHMM Uil PA3BUTUS YMEHUU MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb Ja0OpaTOPHBIX MU
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJIaeT BbIOOD
NpOBEACHUS J1a0OpaTOPHBIX pPA0OT M OMBITOB € YYE€TOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yUaroIUXCsl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pazgea 1. ®usuka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®duzrka — Hayka o npupoje. HayuHble MeTOAbl MO3HAHUS OKPYXKAOLIErO
mupa. Posib »JKcliepuMeHTa M TEOpHMM B IPOLECCE IMO3HAHUSA IMPUPOJBIL.
OKCHEepUMEHT B (PUBHKE.

MopnenupoBanue (pU3MUYECKUX SIBJICHUN M mpoueccoB. HayuHble TUmoOTE3bl.
®dusnueckre 3aKOHbI U TEOpPHUH. ['paHUIIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyuHIMIT COOTBETCTBHUS.

Ponb u mMecTto QUMK B POPMUPOBAHUU COBPEMEHHOM HAyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u LUPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JaTYUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopus.

Ilepemenienne, CKOpPOCTh (CpelHssl CKOPOCTb, MTHOBEHHAsi CKOPOCThb) H
YCKOPEHHE MaTepUajJbHOM TOYKHM, HUX IPOEKIMM HAa OCU CHUCTEMBI KOOpIAWHAT.
CiioxkeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBMXKeHUE. | 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOpEHHUs, IyTH U [EepEeMElICHUs
MaTepUaJIbHON TOUYKU OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHUe CBOOOTHOTO MaiCHUsI.

KpuBommHennoe  nBukeHue. J[BMKEHHE  MaTepUaNbHOW  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocth. [lepron u wactora obpamienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUAOMETD,
JBUKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHMUS.

[IpeoOpa3zoBanne TBMIKEHUI C UCTIOJIH30BAHUEM TTPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenune yckopeHusi CBOOOIHOTO MaICHUSI.

Hanpagnenue ckopocTu pu ABH>KEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnsle padbonul

N3yuyeHne HEpaBHOMEPHOTO ABHMXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMH, NPOWICHHBIMU TEIOM 32
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABuxKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['anmnes.  IlepBeld  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUISl MaTEpUaIbHOU TOUKU. Tperunii 3akoH HproTOHA 111 MaTepUaibHBIX TOUYEK.

3akoH BcemupHoro TtsaroreHusi. Cuna Tsbkectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs: CKOMBKCHUS U cujia TpeHus 1mokos. Koaddumnment tpeHus.
Cuia conpoTUBIIEHUS MPU IBU>)KECHUU TEJa B KUIKOCTU UIIU Ta3e.

[TocTynarenpHO€E U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpaumieHus. l[lnedo cunbl. YcioBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: MOALIMITHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHUE UHEPLIHH.

CpaBHeHUE MacC B3aUMOICHCTBYIOIIMNX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHHH.

CpaBHeHUME CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IMPYXKUHE U
pe3rHOBOM 00pa3Iie, oT ux aedopMaliui.

UccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOrO TeEJa, HMMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axkouvt coxpanenusn é mexanuke

NMnynbc MarepuanbHOM TOUYKHM (Te€la), CUCTEMbl MaTEPUAIbHBIX TOYEK.
Nmnynbc cuiibl 1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckass sHeprusi MaTepualbHOW TOUkH. Teopema 00 HU3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorenuumanbHas DHEPrus. [TorenumanbHas SHEprus YIPYyTO
nedhopMHpOBaHHON  TpykuHbl.  [loTeHIManbHas  dSHeprus Tena  BOJIU3HU
NOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHUUAIbHBIE  CHUJIBL. CBsi3b  paboThI
HEMOTECHUHAIBHBIX CUJI C W3MEHCHUEM MEXAHWYECKONM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M INPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMANBHON YHEPTUHN B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomul

N3yuyenue abCOMIOTHO HEYNPYTOro yjaapa ¢ MOMOULIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanne cBsS3u pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MosekyasipHas Gu3nka 1 TePMOJAMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUA 4YacTUI[ BellecTBAa. Mojaenu CTpOeHUs Tras30B, XUJKOCTEU U
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjieiei. Macca u
pa3mepsl MoJekyll. KonuyectBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcus.



Mopgens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HJCAIbHOrO Ta3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeHEel KHWHETUYECKON SHEpPruu TEIUIOBOro JBIKEHUs uactul] rasa. lllkana
temreparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MeHneneeBa—Knamneiipona.
3akoH JlanbroHa. M3omponecchl B HACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBIeHUE H3OIMPOILIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUI.

OmnpiThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHHUS.

Mogpens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogaenb, WuTIoCTpUpyomias Ipupoay AaBJICHUS ra3a Ha CTEHKU COCy/a.

OnbITh, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUSI HJACAIBHOTO Tasa,
M30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUSI Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoauHamuueckasi cucteMa. BHYTpeHHsst SHEprusi TEPMOJIUHAMUYECKON
CUCTEMBI U cTIoc0o0bI e€ n3mMeHeHusi. KommdaecTBo TemnoTel u pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HMJEAJbHOrO  rasa. Buabsl  Temionepenavu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3TyYeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIIoNnepeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhIii 3aKOH TEPMOIWHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B MIPUPOJIE.

TermoBele  MammHbl.  [IpuHOUMIBIL  AEUCTBUSA  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEpruM B TEMIOBbIX MamuHax. KosddwuimeHt mnone3Horo
neiictBus TteroBo mammHbl. [{ukn KapHo m ero ko3duuueHT mosne3Horo
NENCTBUSA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIOAHEPTETUKH.



TexHu4yeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW JHEPruu Teja TPH COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO31yXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOIEMOHCTPALINS).

N3meHenne BHyTpeHHEH SHEpruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnpiT MO anuabaTHOMY pACHIUPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENIS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O
JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammuwvie cocmoanus eeuwecmea. Dazoevie nepexoovt

[TapooOpazoBanue u KoHneHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXXHOCTh BO3ayxa. HacelmeHHsld map. YnaenbHas TEIIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBJICHUS.

Trépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU3OTPOIHS CBONCTB
kpuctamioB. JKuakue kpuctawibl. CoBpemeHHble Marepuanbl. [liaBieHue wu
KpucTayu3amus. Y aelbHas Teriora miasiaeHus. CyomuManms.

YpaBHEeHHE TEIIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUU TMOJYYEHUS] COBPEMEHHBIX MAaTEPUAIIOB, B
TOM YHCJIE HAHOMATEPUAJIIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX ApOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

Cnoco0bl U3MEPEHUS BIAYKHOCTH.

HabGnronenue HarpeBanus U MaBJIeHUs] KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpalusi KpUuCTaioB.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pasznea 4. DiekrpoauHamMuka
Tema 1. Inekmpocmamuka
OnekTpu3auus Tela. OIJEKTpUYecKHil 3apsna. JBa BHAA 3IEKTPUUYECKUX
3apsinoB. IIpOBOMHUKM, AUANEKTPUKU W MOJYNPOBOAHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3anmoneiicteue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUECKHAN 3apsI.
Onextpuyeckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. IlpuHnmn



CYIIEPIIO3ULIUM DJICKTPUUYECKUX MOJIEN. JIMHUM HANpsKEHHOCTH 3JIEKTPUYECKOTO
OIS,

Pabora cun  anektpoctatudyeckoro  mosis.  Ilorenuman.  PasHocTh
MOTCHIMANOB. [IpOBOAHWMKM W [HMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM IIOJIE.
JlvanekTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DaeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHEPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIECKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHUECKass 3allluTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIlapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBHS DIEKTPOMETPA.

B3aumopericTBre Ha IEKTPU30BaHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTaTUYECKas 3aIluTa.

JIMAIIEKTPUKH B AJIEKTPOCTATUUECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOAHUS MEXAY HUMH U IUIIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepeHne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunplx cpeoax

ONEKTPUYECKU TOK. YCIOBUS CYILIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE CONPOTUBICHUE BELIECTBA.
[TocnenoBaTenpHOE, MapajLIEIbHOE, CMEIIAHHOE COCTMHEHNE POBOJHUKOB.

PaGora anmekTpuyeckoro Toka. 3akoH JDkoyns—Jlenma. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOABMXKYIIAST CHJIA U BHYTPEHHEE CONPOTHUBJICHHE HCTOYHHUKA TOKA.
3akon Oma 11 MOoJaHOM (3aMKHYTO#) 35ekTpruueckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAs  NPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONPOTHUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAs MIPOBOJIUMOCTH
nmoJIynpoBoHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpax M  pacIulaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIHUAIMA. DJIEKTPOJIN3.



DJIeKTpUUeCKU TOK B ra3zax. CamMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lna3zma.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE TMPUMEHEHUE: aMIepMETp,
BOJIBTMETP, PEOCTaT, HWCTOYHWKHA TOKA, OJICKTPOHArpeBaTEIbHBIC MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JTHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBII 1UO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JIMHBI,
IUIOILA]IN MTOMIEPEYHOTO CEYEHUS U MaTepuaa.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

[Ipssmoe wW3MepeHue SIEKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHEr0 COIIPOTUBIICHMUS.

3aBUCHUMOCTh CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil 1 MPpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusle pabonvl

N3ydyeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHune 3JIeKTpOABHXKYIIEH CHIIbI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBIICHUS.

Hab6nronenue snekrponusa.

MesknpeaMeTHbIe CBSI3H

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTE€MAaTHKH,
OHOJOTUHU, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYyYHOI'O
MO3HAHUA: SIBJICHWE, HAy4HbIH (akT, rumores3a, (U3MYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIMS,
napabona, runep0osia, Ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKUMH HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: MexaHuyeckoe JBHXKEHHE B JKUBOW mpupoje, Auddys3us, ocMoc,
TEIJI00OMEH >KUBBIX OPraHU3MOB (BBl TEIUIONEpEau, TEIJIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJIEHUS B )KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEIN, KUAKOCTEU M



ra3oB, JJEKTPUYECKUE CBOWCTBA METAIJIOB, JJIEKTPOJUTHYECKAs HUCCOLIMALIMS,
rajbBaHMKA.

l'eocpaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: mipeoOpa3oBaHWE IBWKEHUN C HCIIONIH30BAHUEM MEXaHU3MOB,
YYET TpPEHUS B TEXHUKE, MOJILIWIHHUKUA, HCIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET U JpYyrue), IABUTATeNb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU
MOJYYEHHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM UHCI€ HAHOMATepUaJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznen 4. DjekTpoaMHAMMKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOJENCTBUE  TMOCTOSHHBIX  MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM uWHaykuuu. [IpuHuomn cynepno3uuuu
MarHuTHBIX MoJied. JIMHMM MarHuTHOM MHAYKUMH. KapThHa JIMHUNA MarHUTHOM
WHAYKIWAH TOJISI TOCTOSIHHBIX MarHuTOB.

MarautHOoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JHWHUN WHIYKUUAH
MAarHUTHOI'O TOJISL JJIMHHOTO IPSIMOTO NPOBOJHUKA M 3aAMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzaumoaeincTere mpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HaIIPaBJICHUE.

Cuna Jlopennia, e€ MoayJib U HampaBiieHUE. J|BH>KeHUE 3apsKEHHOM YacTHUIIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuiibl Jlopeniia.

SlBiieHne DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOopa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIXKYILAS CHJIA WHIYKIUHA. 3aKOH 3JIEKTPOMATHUTHOU
nHaykunu dapanes.

BuxpeBoe »3eKTpuYecKoe ToJie. IDJNEKTPOABWKYLIAs CHJIA WHIAYKLIHH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBIEHHME CaMOMHIYKUHMH. OJEKTPOABIWKYIIAs  CHIIA
CaMOUHTYKIINH.

DHEPrusi MAarHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE TMPHUMEHEHHUE: IOCTOSIHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, AJEKTPOABUrATEIb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHIl, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIuHWY MHYKIIMY MAarHUTHOTO MOJISI.

B3aumopericTBrue 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANIEKTPOMArHUTHON MHIYKIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYILIEH CHIJIBI MHAYKIHUH OT CKOPOCTH HU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIHH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydeHne MarHuTHOTO MOl KATYIIKH C TOKOM.

HccnenoBanne necTBUs NOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

HccenenoBanue siBIEHUS 3JIEKTPOMATHUTHOU UHAYKIUH.

Paspneu S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHMS.
['apmonunyeckue konebanus. [lepuon, vacrora, amrmuutyaa u ¢asza kosieOaHUM.
IIpyxuHHBI MasATHUK. MareMaTM4eCKUl MasTHUK. Y PaBHEHHE TapMOHHUYECKHUX
koJniebanuil. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH H
ANEKTPOMAarHUTHBIMU KoJeOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPrUU B UJCATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromux KojaeOaHuaX. BeIHYK/I€HHbIE MEXaHUYECKUE
kosniebanus. Pezonanc. BeiHyXI€HHbIE 3JI€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennpiii  TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIMTYJHOE€ W JIEHWCTBYIOIEEC 3HAYEHUE CHJIbI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE BICKTPUUECKOM
HHEPrur. DKOJOTHUYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIB30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJieOATENbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasiTHUK).



Hab6mronenue 3aTyxarmux KoiaeOaHui.

UccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHUSI OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu mOCAEOOBATENBHOM COEAUHEHUM PE3UCTOPA, KATYIIKU
WHIYKTUBHOCTU U KOHJICHCATOPA.

Mojenb TMHUY 3JEKTPONEPENAYU.

Yuenuueckuii sxcnepumenm, n1abopamopusle pabonvl

HccnenoBanue 3aBUCUMOCTH MEpUOAa MajbIX KOJEOaHWI Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HUccnenoBaHnne 1epeMEHHOr0 TOKA B LENM W3 IOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMazZHUNHbLE 60IHbL

Mexanuueckue BOJHBI, ycioBusi pacupoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHuss W JUiMHA BOJHBL. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
WNuTtepdepenius u auppakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBHUSI U3IYyUYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentauusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MpEIOMIICHUE, MOJspu3anus, Aupaxus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUEe 3IE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBA3U U TENEBUACHUS. Panqnonokanus.

DJIEKTPOMATHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEbI.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE. MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue M pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOIOIHHBIX BOJIH.

Konebmromeecs Teno Kak MCTOYHHK 3BYKa.

HabGmronenue orpakeHus: ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune natepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
peIOMIICHHE, TTOJIsIpu3aIus, Tudpakius, UHTepPepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. lIpsMmosMHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpeae. JIyd cBera. ToueuHblii HICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCONIOTHBIN MOKA3aTENb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenesnbHbpIl yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

CobOuparomie W pacceuBarommue JuH3bL. ToHkas nwmH3a. DOKyCHOE
pacCTOosIHME W ONTHYECKash cuja TOHKOM nuH3bl. [locTpoeHue m3o00pakeHUi B
coOuparolux U paccerBarolux JuH3ax. Gopmysia TOHKOW JHH3bI. YBEIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurtepdepenmnus cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHLHOHHOM
KapTUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakimoHHas pemérka. YClaoBHEe HaOIIOICHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM NaJACHUM MOHOXPOMATHYECKOIO CBE€Ta Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOEC IPUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpssmonuHEHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Mozellb CBETOBOA.

HccnenoBanue cBOMCTB N300paK€HUI B JTMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habmronenne natepdepeHinm cBera.

Habmronenue nudpakiuu ceera.

HaOnronenue aucnepcuu cBera.

[TomyyeHune cnekTpa ¢ TOMOLIBIO ITPU3MBL.

[Toyyenue cekTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsle padbonul



N3Mepenue nokasaress NpeioMIICHHUS CTEKIIA.
UccnenoBanue CBONCTB M300paKEHUN B JIMH3AX.
HaOnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHMH OTHOCUTEIHLHOCTH
['paHnubl  PUMEHUMOCTH  KJJacCMYECKOW  MexaHuku.  [locrymarsl
CIICLIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBL.
DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. JHEPrusi
IIOKOSI.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3Heprun GOTOHA C €ro YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue orordpdexra. Onpitel A. I'. CToneroBa. 3akoHBI
dboroaddexra. YpaBHenue DiiHmTeHa 11 pororddekra. «KpacHas rpaHuiiay
dhoroaddexra.

JlaBnenue ceeta. OnbiTel [1. H. JIeGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHHE: (POTOIJIEMEHT,
(doToaTYMK, COJIHEUHAs OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®doTo3deKT Ha yCTaHOBKE C [IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeELIHETro (poToaddekra.

Cseroauo.

Conneunas 6atapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHUrO o -4acTHII.
[lmanerapnas momens aroma. lloctynmater bopa. M3nydyenue u mornoiieHue
(OTOHOB TpU TEPEexo/ie aToMa C OJIHOTO YPOBHS SHEpPTUM Ha Apyrou. Bumwi
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousnoBeie cBoiicTBa yactull. Bosusl ne bpoins. KopnyckylisipHO-BOJTHOBOM
yalu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHu4yeckre yCTPOMCTBA W MPAKTUUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeRvaThiX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopuvie padbonivl

HabGnronenue nuHeyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIINUE CIOKHOCTb CTPOCHHs sapa. OTKpeITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paauoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TamMma-U3Iy4YEHUS.
Bnusinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sjapa. M30Torsl.

Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacnan. [amma-
U3ITy4eHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DOHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

Anepnsble peakuuu. Jlenenue u CUHTE3 sIEp.

SAnepnsbiii peaktop. Tepmosnepubiii cunTe3. [IpobiieMbl U MEPCHEKTUBHI
AJIEPHOM SHEPIETUKU. JKOJOTMYECKHUE ACTIEKThI IEPHOU SHEPTETHKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTabHbIE B3aUMOJEHCTBUA. EAMHCTBO (U3NUecKOl KapTUHBI MUPA.

TexHnueckue ycTpoilcTBa M MPAKTHUYECKOE NMPUMEHEHHUE: T03UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoOa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOUINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM doTorpadusim).

Pa3zgeua 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Orarbl pa3BUTHs acTpoHOMUHM. [IpHKIaiHOEe 1 MUPOBO33PEHYECKOE 3HAUECHHE
aCTPOHOMMUH.

Bun 3Bé3anoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JBHYKCHHE.

ConneuyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum ConHUA MU 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. JlMarpaMma «CHEKTPAJIbHBIM KJacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTHA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIs 3BE3N IJIaBHOW IIOCIJIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



3B€3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Bomonuu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — nHama [amaktuka. Ilonoxenne m nemwxenue ConHua B
lNanaktuke. Tunel ranaktuk. Pagunoranaktvku u kBa3zapsl. YEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa66sa. Pazoeranue ramakTuk.
Teopus bosnbmoro B3peiBa. PenukTOBOE U31ydYeHUE.

Macmrabnas crpykrypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxkue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPEICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BI.

Habmronenus B Teneckon JlyHbl, utanet, Mieunoro Ilytu.

O0o01maromiee MOBTOPEHUE

Ponp ¢w3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATUYECKOU chepax nesTeIbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOUH KapTUHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMUpOBaHMM TPEACTABICHUNH O (PU3UUECKON KapTUHE MHpa, MECTO
(bU3UYeCcKO KapTHHBI MHPA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBICHUMN O PUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 11 kilacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMM MAaTEMATHUKH,
OMON0TNY, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJIOB HAy4HOI'O
MO3HAHUS: SIBJICHUE, HAy4HbI (akT, runoresa, (u3nyeckas BEJIMYMHA, 3aKOH,
Teopwsi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIECIb, U3MEPEHHE.

Mamemamuxa: pemieHHWE CHUCTEMBI YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIMWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJHHUKOB,
OTIpeJIeIICHHE TUIONIA/IN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »>nekTpuyeckue SBICHHUS B JKUBOW MpPUPOJE, KoJjieOaTelbHbIE
JIBWO)KEHUS B JKMBOW MPUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanauy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOM pEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3alIeKW MArHMTHBIX DY/,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHUAKA DJJEKTPOINEpENAdy, TEHEPATOpP MEPEMEHHOrO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKUHUOHHAs II€Yb, pajap, PAAUONPUEMHUK, TEJIEBU30D,
anTteHHa, teinedoH, CBY-meub, MPOCKIIMOHHBINM allmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «Ddusuka» Ha ypOBHE CPEAHETO OOIIETO
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIICUNUTh JOCTHKEHHE CICTYIONTUX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMIHOCTHBIE PE3yNIBTaThl OCBOCHUS yU4eOHOTO mpeameTa « DU3HKay JOKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOyYarommxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHUE >KHU3HEHHOTO
OMbITA U OMbITAa ACSATEILHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaIlpaBIICHUI
BOCITUTATEJIbHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUAIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIeHA POCCUKMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIEYENOBEUECKHMX TYMAaHUCTUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEILHOCTh B MHTEpECAX TPakIaHCKOTO
oO0IIeCTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alluy;

YMEHHE B3aHMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOUN U BOJOHTEPCKOMN AEATEILHOCTH;

2) NIaTPUOTH4YECKOTO BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTh POCCUICKOM IpaKIaHCKOM UJEHTUYHOCTH,
MaTpuoOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHKCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero (U3n4IecKoil Hayke;



5) Tpya0BOro BOCIMTAHMS:

UHTEpEeC K paznuHbIM cepam mpodeccroHaTbHON AEATETbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHUIO M caM000pa3oBaHUIO B 00JacTH
(hU3UKHN Ha IPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTHUUECKOW KYyJIbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IJJAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUI B OKPYIKAIOIIEH Cpesie HaA OCHOBE
3HaHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AEATENbHOCTA JKOJOTHYECKON HAmpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAHHUE LEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMpPOLECCE
u3ydyeHuss (U3MKH  OCYLIECTBIATh  IPOCKTHYHO M HCCJIEAOBATEILCKYIO
JeATeNIbHOCTh UHAUBUYAIBHO U B TPYIITIC.

METAINIPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
ba3oBbie Jiornueckue aeicTBUA:
CaMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh WEMU JCATCIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTECPUH UX
JIOCTH KECHHUS
BBISIBJISAITH  3aKOHOMEPHOCTM W TNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;
pa3pabaTeiBaTh IIaH PEIICHHS MPOOJIEMBbI C YUETOM aHallU3a MMEIOIIUXCS
MaTepHualbHbIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUHN AEATEIbHOCTH;
KOOPAWMHUPOBAaTh M  BBHINIONHATH pabOTy B YCIOBHUAX  pEalIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX TTPOOJIEM.
ba3zoBbie ucciaenoBarebCKue AeiicTBHA:
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEN, KJIIOYEBBIMU ITOHSITHUSIMH W METOJaMU
(bU3UYECKO HAYKH;



BIIAJICTh HABBIKAMU y4e€OHO-UCCIIE0BATEIILCKON U MTPOCKTHOM JEATEIbHOCTH
B 00y1acTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHAAMH JCSATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpPIpETalMi, NpPeoOpa30oBaHUI0 MU TNPUMEHEHUI0 B Pa3IUYHbIX y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyalM3WpPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHUs, HaXOJUTh apTyMEHTHI IJIsl JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUHU PEIICHHUS;

aHANMM3UPOBATh TIONYYCHHBIC B XOJEC PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBbIE 3aJaylM B 00Opa30BaTEIbHOM
JEATENHHOCTH, B TOM YHCJIE TIPH U3yYECHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHUBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKE B TNPAKTHYECKYIO 001acTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOIMTYyCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

PabGora ¢ unpopmaunmeii:

BJIQJICTh HABBIKAMHU TOJydeHHUS WHPOpMAIK (U3HMYECKOTO COACP)KAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHLHO OCYIIECTBISATh IIOWCK, aHAJH3,
CUCTEMATHU3AIMIO U HMHTEPIpPETaluio MHPOPMAIMKU PAa3IUYHBIX BUIOB U (HOpM
IpEeICTABIICHNUS;

OIICHWBATh JJOCTOBEPHOCTHh HH(POPMAIINH;

WCIIOJI30BaTh  CPEJACTBa  WH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3alad ¢ coOnmofeHrueM TpeOOBaHUM JProHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPECypcocOepeKeHHUs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJAEpXKaHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3HA4YeHHsS MH(OPMAIUU U 1IeJIEBON ayJJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
dbopMy mpeacTaBIeHUS U BU3yalTu3alliu.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIHBHOCTH;
pacmo3HaBaTh TMPEANOCHUTKH  KOH(MIMKTHBIX CHUTyallMd MW CMATYATh
KOH(ITUKTHI;



Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOK TOYKY 3PEHHUSI C MCIIOJb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

MMOHUMAaTh W MCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW W WHIWBUIYAIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JEHCTBUH ¢ y4ETOM OOIIHMX
UHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA;

NPUHUMATh LEIW  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BBIBATH W
KOOPJAMHHUPOBATH JICUCTBUS IO €€ JOCTHUXKEHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacrpeneisaTh Pojad C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXXJaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHHKAa KOMAaHJbI B
oOmuit pe3ysabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE MPOEKThI, OLEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPYECTBO W BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHMBepcajibHbIe YueOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO AESATEIbHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KayeCTBEHHBIX
3a]a4, IJIaH BBIOJIHEHHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH YY4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JeaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, Oparb Ha celsd
OTBETCTBEHHOCTh 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3pyAHLIHMH B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIa/JIeTh  HABbIKAMU  I[O3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA M MBICIHUTEIbHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBaHHUI;

UCITI0JIb30BaTh MPUEMBI peiIeKCUH IJI1 OLEHKH CUTYallMH, BBIOOpAa BEPHOIO
peLIeHHS;



YMETh OLIEHUBAaTh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITeNbHOCTH;

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTbl JAPYIMX NpH aHaju3e pe3ysbTaToB
JESITENbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTAaTOB OCBOEHMS MPOTrpamMMbl
no ¢u3MKe 1 YPOBHS CpeaHero oOmero oOpa3oBaHUs y 00yYaromuXcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpenoararoIui
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJETh HANpPaBIEHUS pa3BUTHA COOCTBEHHON 3MOILIMOHAIBHOUN cdephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IOBEJCHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AMOIMOHANILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTH, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIFOYAIOLIEH CTPEMIICHUE K JTOCTHKECHHIO LN U
yCrexy, ONTHMHU3M, HWHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh AMOILIMOHATILHOE COCTOSIHUE
ApYTUX, YYUTBIBATb €ro NpPH OCYIIECTBICHHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpaxX pojiab U MeCcTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIIOAEH;

YUUTHIBaTh TPaHUIBl MPUMEHEHHUS W3YUYEHHBIX (U3NYECKUX MOJENEH:
MaTepHalibHasi TOUKa, MHEpIUaibHas cucTeMa oTcuéra, abCOoNIOTHO TBEPAOE TEIO,
WJICATbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEN U TBEPABIX TEJ, TOUECYHBIN
AIIEKTPUYECKUI 3aps]l IPU pelIeHUU PU3NIECKUX 3a/1aY;

pacro3HaBaTh (pu3nUecKue ABJIeHUS (MPOIecChl) U OOBACHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  NIPSIMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMAaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEpIUS,
B3auMoJielicTBUE Tel, nuddy3us, OpOyYHOBCKOE TBUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPIBIX TEJN, U3MEHEHHE 00bEMA Tell PHU HarpeBaHUU (OXJIaKIECHUH ), TEIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTALIM3ALMS, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS I'a3a MPU €r0 HArpEBaHUU B 3aKPHITOM
COCyle, CBSI3b MEXIy MapaMeTpaMu COCTOSIHUSL Ta3a B M30Mpoleccax,
ANEKTPHU3aLUs TE, B3aUMOJECICTBUE 3aps/I0B;

ONUCHIBATh MEXAHWYECKOE [BUKEHHE, HCIOJIb3Yys (PU3MUECKHE BETUUYHMHBI:
KOOpAHMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CuJa,
UMITYJIbC T€Jla, KUHETUYECKasl HEpPrusi, MOTCHLIHAIbHAS SHEPIHsl, MEXaHUYECKasl
paboTa, MeXaHMYEeCKas MOIIHOCTh; NPU ONHUCAHWU TPABUIBHO TPAKTOBAThH
(Gu3NYECKUN CMBICT HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHUS] U €JAMHMULIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIONIME JAHHYIO (PU3MYECKYIO BEJIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONKCHIBATh M3YyYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBIICHHS,
UCHOJNB3ysl (U3MYECKHE BEIUYMHBL: JaBIIEHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKAS] DHEPTUsl XaOTHUYECKOTO ABMKECHHSI MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(P(QUIIMEHT TOJIE3HOr0 JIEHCTBUS TEIJIOBOTO JBWUraTelis; IpU OINHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIb3YEMbIX BEIUYHH, WX
0003HAaYeHUsT W EAUHUIBL, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIIME JAHHYIO
(bM3UYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONKCHIBATH U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUYECKHE
aBJIeHUs (IIPOLIECCHI), UCTIONIB3Ys (PU3NYECKUE BEITUYHMHBL: IJICKTPUUECKHUMA 3apsl,
ANEKTPUYECKOE MOJIE, HANPSHKEHHOCTD IOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
IpU ONHCAHUM TPABWIBHO TPAKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIb3YyEMbIX
BENTMYMH, WX OOO3HAYCHUS W €IWHUIIBI; YKAa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (GU3HYECKYIO0 BEIMUUHY C IPYTUMH BEIMYNHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE IMPOILIECCHl U SBJIEHUS, UCIONb3Yys (pu3nyeckue
3aKOHBI Y IIPUHIIUIIBL: 3aKOH BCeMUpHOro Tiarorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXPAHEHUsI MEXAHMYECKOW DSHEpPruH, 3aKOH COXPAaHEHUS MMIIYJIbCa,
MPUHLUIN CYNEPHO3ULUNA CHWI, MPUHIUI PABHOINPABUS HHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIHH TEIIOBOTO JBM)KEHHSI MOJIEKYJ C
a0COIOTHON TeMIlepaTypou, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHHUS
AJIEKTPUYECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCNOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iudarh yCJIOBHUSI MX O€30MaCHOTrO MCIHOJb30BaHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYCCKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN, MPU STOM
dbopmynupoBath MpodieMy/3aayy M TUIOTE3y Y4eOHOro HSKCIEepPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOr0 O0OpYIOBaHUS, MPOBOJUTH OMNBIT U
(bOopMyIHpPOBATH BHIBOJIBI,

OCYUIECTBIISAThH MPSAMbBIC M KOCBEHHbIE U3MEPEHUS (DU3NUECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBINA CHOCOO HM3MEPEHUs M KCMOJIb30BATh HU3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

WCCJIENOBATh  3aBUCHUMOCTA  MEXAYy  (U3MUECKUMH  BEIUYHMHAMH  C
HCIIOJIb30BaHUEM TMPSMBIX HU3MEPEHHI, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpoOBaTh pe3yibTaThl IMOJTYYEHHOW 3aBUCUMOCTU (DU3UYECKUX BEIUYHMH B
BUJIE TAOJIUII U TPa(UKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMS;

co0o1aTh mpaBuja 0€30MacHOTO TpyJa MpH MPOBEACHUHM HCCIEAOBAHUN B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKON M MPOEKTHOU
JESTENbHOCTU C UCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1a0OpPaTOpPHOro
o0opynoBaHUs;

pemath pacu€THBIC 3a7adyd C SIBHO 3aJaHHOM (PU3UUYECKONW MOJCIBIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BbIOMpATh (HU3UUECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIbI,
HE0OXoAuMbIe NIl €€ PEelleHUs, NPOBOAUTh PAacUETbl U OLICHUBATh PEaIbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKON BETNINHBI,

pemaTh KAYeCTBEHHBIE 33/1a4i: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY PpAacCyKICHHUW C ONOpPOMl HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buzuyeckue sIBICHUS,

UCIIOJIP30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TpeJICTaBleHUs y4eOHOM U Hay4YHO-MOMYJISIpHOM MH(OpMAaIUu, MOJyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIU3UPOBATH MOIyYaeMyr0 HH(pOpMaIIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

MCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHON >XKU3HU
It oOecniedeHus: 6€30macHOCTH MPU OOpaIeHNH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, NIl COXPAHEHHUS 370POBbS U COOIIOJCHUS HOPM IKOJIOTHYECKOTO
NOBEJICHUS B OKPYKAOLIEN CPELE;



paboTaTh B TpYyIIE C BBIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX pOJIEH,
IJIAaHUPOBATh pPabOTy TPYMIbl, PAIUOHAIBHO PACHPEACNATh OOSI3aHHOCTH U
IJIAHUPOBAThH JCATEILHOCTh B HECTAHAAPTHBIX CUTYaIMSIX, aJ€KBATHO OIICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpax poyib U MeCcTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHKH U
TEXHOJIOTUH, B NPAKTUYECKON AECATEIIbHOCTU JIFOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (UBUYECKUX MOJCINICH:
TOYEYHBIN AJEKTPUUECKUMN 3apsl, Iyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, SiACpHAas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa NpHU pelieHuHu (U3NIECKUX
3azay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUA (MIPOIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAHTOBOW (DU3HKU: DIIEKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, SJEKTPOMArHUTHAasT WHAYKIUS, JACHCTBME MAarHUTHOTO TOJIA Ha
MPOBOJAHUK C TOKOM M JBIXKYILIUKCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PAaCHpOCTPAHEHUE CBETa, OTPAXKEHUE, MPETOMIIECHUE,
uHTepdepeHus, audpakuus W TOONSpU3alUs CBETa, JUCIEPCUsS  CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE aBieHUE, BOSHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHAas
PaIMOaKTUBHOCTB;

OMKUCBHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (DJIIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  Ppa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SBJEHUS (MIPOIECCHI), HUCIHOIL3YysS (U3NUECKUE BEIUYUHBI:
AIEKTPUYECKUI 3apsij, CUJla TOKA, BJEKTPUUECKOE HAMPSHKEHUE, SIECKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuia, paboTa Toka,
UHAYKIUS MarHuTHOTO Tmouist, cwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIIKU, SHEPrus AJIEKTPUYECKOr0 M MAarHUTHOrO TMOJIeH, MEepUoJ; M YacroTa
KojeOannii B KoJieOATEIbHOM KOHType, 3apsij W Cuja TOKa B TMpoIiecce
TApMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSTHUE U
ONTHYECKass CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHI
CMBICI HCIIOJIb3YEMbIX BEJIWYMH, HUX OO0O3HAYCHMUS] W E€IUHHUIIBI, YKa3bIBaTh
GOopMyTBI, CBSA3BIBAIONIUE JAaHHYIO (DHU3UYECKYyI0 BEIUYHHY C JPYyTUMH
BEITMYMHAMU;

ONMKCHIBATh HW3YYEHHbIE KBAaHTOBBIE SBJICHHUS U IMPOLECCHI, MCIOIb3YS
(u3MYecKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, YHEPTUSA U UMITYJIbC (POTOHA, IEPHOJI MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIJIEp, TPU ONMUCAHWM TPABWIBHO TPAKTOBATh (DUBUUYECKUU CMBICT
WCIIOJB3YEMbIX BEIWYUH, MX OOO3HAYEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTMMH BEJIUYHHAMH,
BBIYHCIIATH 3HAUCHHE (PU3UYECKON BETUUNHBI;

aHANM3UPOBaTh (PU3UYECKHE MPOILIECCHl U SBJIEHUS, UCHONB3Yys (pu3nyeckue
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
VHIYKLHH, 3aKOH NPSIMOJIMHEMHOIO PacIpOCTPAHEHUsSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHHa ans pororddekra,
3aKOH COXPAHEHHUsI SHEPrYH, 3aKOH COXPAHECHUS HMMIIYJbCA, 3aKOH COXPaHEHUSA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0 4McCia, NOCTysaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHMIIbl, OOJACTH)
MIPUMEHUMOCTH;

ONPENENATHh HAIPABIECHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJI TPOBOJHUKA
C TOKOM, CUJIbl Amniepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATH H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYCCKUX SIBICHUU W
[IPOLIECCOB C HCIOJIb30BAHUEM IIPAMBIX U KOCBEHHBIX HU3MEPEHUN: IPU OTOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHMs, MPOBOAUTH OMNBIT U
(bOopMyIHpPOBATH BHIBOJIBI,

OCYUIECTBIISAThH MPSAMbBIC M KOCBEHHbIE U3MEPEHUS (DU3NUECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CHOCOO HM3MEPEHUS M KCMOJIb30BATh HM3BECTHBIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (DU3MUYECKHX BEIWYMH C HCIOJIb30BAHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yibTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKMX BEIMYMH B BHJIE TAOIMI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIIEIOBAHMUS;

coOmroiaTh mpaBmiia 0€30MacHOTO TpyJa MPHU MPOBEACHUN HCCICAOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKON M MPOEKTHOU
JESTENbHOCTU C UCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOro
o0opynoBaHUs;

pemiath pacy€THBIE 3a7ad4d C SIBHO 3aJaHHOM (PU3UYECKONW MOJCIBIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKHUE BETUYUHBI U (HOPMYJIbI,



HEeoOXoauMble NJisi €€ pelIeHUs, MPOBOAUTh PacUYEThl M OIICHUBATh PEaIbHOCTD
MOJIYYE€HHOT'0 3HAYEHUS (PU3UYECKON BEJIUUMHBI;

pelIaTh KAYECTBEHHBIC 33/1aUM: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LENOYKY PACCYXACHUW C ONMOPOM HAa HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3uYeCKHe SBICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAILIUU
Y TIPEJICTABIICHUS YYCOHOW W HAYYHO-TIOMYJISIPHOM MH(POPMAIIUU, TTOTYICHHOW U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUA MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3auyaTh yCJIOBUS UX 0€30MacCHOTO MCIOJIL30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOIIET0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCITOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KU3HH
Uit obecniedeHus: 6e30MacHOCTH MpU OOpaIeHuu ¢ TpruOoOpaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, ISl COXPAHEHUsS 370POBbS U COONIOACHUS HOPM 3KOJIOTMYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeIE;

paboTaTh B TpYyIIEe C BBIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy TPYIIBI, PAMOHAIBHO paCHpenemsiTh OOsI3aHHOCTH U
IJIAHUPOBATh JIESITENBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE paccMaTpUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos JIEKTPOHHBIE
HanmMeHoBaHue pa3iesioB U TeM undposbie
Ne ni/n P Kountpoasubl | JlaGopaTopHbie (1ubp )
NMporpamMmblI Bcero o0pa3oBaTejibHbIE
e padoThbI epadoThI
pecypchl
Pa3znen 1. DU3UKA U METObI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOT'O MMO3HAHUS 2 bubmorexa [OK
' a y https://m.edsoo.ru/7f41b£72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. 1
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 2
2.2 Jlusamuka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 hits://m.edsoo. ru/TE4 1bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®PU3NUKA U TEPMOJUHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOMN 9 1 bubmuorexa [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBEI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuorexa [JOK

®a3oBbIe EPEXOIbI

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




Hroro no pazgeny

24

Paznen 4. JIEKTPOJINHAMUKA

bubmuoreka [JOK
4.1 DMeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[locTosiHHBIN 2neKTpUYeCKUil TOK. TOKHU B bubnuorexa LIOK
4.2 12
Pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ii/m P Kontpoasnbie | JlaGopaTopHbie (udpp )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
Paszpen 1. JIEKTPOAUHAMUKA
11 MarnuTHO€ moje. IJIeKTpOMarHuTHast 1 1 3 bubnuoreka [JOK
' VHIY KLY https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 11
Pasnen 2. KOJIEBAHUS U BOJIHbI
71 MexaHu4eCKHE U DJIEKTPOMArHUTHbIE 9 1 bubnmnorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
)7 MexaHu4ecKkue U 3J1€KTPOMArHUTHBIE 5 1 bubanorexa HOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIUAJILHON TEOPUHU OTHOCUTEJIbBHOCTH

31 OCHOBBI cIEUATIBHON TEOpUHU 4 | Bbubnuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHThI KBAHTOBOW ONTHKU 6 bubmorera [IOK

https://m.edsoo.ru/7f41¢97¢




bu6mmorexa [IOK

4.2 4
Crpoerue aroma https://m.edsoo.ru/7f41c¢97c¢
but6mmoreka [JOK
4. A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41c¢97c¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU

5.1 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 bubmorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pa3nen 6. OBOBILIAIOLIEE IIOBTOPEHHUE

6.1 Ob6o0muaromee MOBTOpEHNE 4 ngg;if;igrou}ifmcwc
Hroro no pazgeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos JIEKTPOHHBIE
Jara
Ne uudposbie
Tema ypoka Konrtpoasbnbie | JlabopaTopHbible | H3YYeHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI A
pecypchl
®duznka — HayKa O IPUpOJIE.
1 Hayunsie MCT(})] bl HOLI:H:.)HI/I}I 1 bubmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlIero MUpa
Ponw u mecto puzuku B

) (hopMUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHON KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIOIeH
Mexanudeckoe ABUKEHUE.

3 OTHOCHTEIIHPHOCTh MEXaHHIECKOTO 1 but6mmoreka [JOK
newxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMepHOE npsMONUHENHHOE 1 bu6mmoreka [IOK
JIBWKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBHXKECHUE https://m.edsoo.ru/ff0c372¢

6 CBoboHOe najeHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO TIa/ICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuueliHoe ABUXKEHUE.

7 JIBrmykeHHEe MaTepralbHOM TOYKH 110 1 buomorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHIUTT OTHOCUTETBLHOCTH 1 bu6mmoteka [IOK




lNanunes. MHepumanbHble CUCTEMBI
orcueta. [lepBbiii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

CUCTCMbI MaTCPHUAJIbHBIX TOYCK.

9 cyneprno3unuu cuji. Bropoii 3akon bubmorexa [TOK
yrep a ' p . https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepuanbHOM TOUKU
10 Tpetuii 3akon HerotoHa nsis bu6muoteka [IOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsAroTeHus. Cuna
11 TsokecTH. [lepBas kocMuueckast bubmorexa [TOK
- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Jlaboparopuas pabota Nel
13 « I/I3pqu€Ie Bil)KCHI/IH TeJa 1o bubmorexa HOK
M a https://m.edsoo.ru/ff0c3{76
OKPY>KHOCTH
Cuna tpenus. Koapduument
14 TpeHus. Cuia COnpoTUBIECHUS IPU bubnuoreka [IOK
JBHWKEHUH TeNa B ’KUAKOCTH WU https://m.edsoo.ru/ff0c41a6
rase
JlaGopatopHas paboTaNe2
15 « 3mepenue korduienrta bubmmorexa LIOK
p H https://m.edsoo.ru/ff0c43d6
TPEHUS CKOJIBKEHUS»
[TocTynarenbHOe U BpanaTesbHOE
16 JBIDKEHHE a0COJIFOTHO TBEPIOTO but6mmoreka [JOK
tena. MoMeHT cuiibl. [1nedo cumsbl. https://m.edsoo.ru/ff0c4502
YcnoBust paBHOBECHS TBEPIOTO TeiIa
17 Nmnynbc MaTepuanbHOU TOUYKH, bubnuoteka [JOK

https://m.edsoo.ru/ff0c461a




Nmmynbe cunbl. 3aKOH COXpaHEHUs
HMITyJIbCa. PEakTUBHOE BUKECHHE

18

PaboTa 1 MOIITHOCTb CHJIBI.
Kunernueckas sneprus
MaTepuaibHOW TOUkH. Teopema 00
W3MEHEHUU KNHETUYECKOW SHEPTUH

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

[orenmnuanbHast SHEPrUs.
[TorennuanbHast SHEPrus ynpyro
neOpMUPOBAHHON MPYKUHBL.
[lorennuanbHast SHEprus Tena
BOJIM3U NTOBEPXHOCTH 3eMIIU

20

[loTeHuuanpHbie U
HEMOTeHIMaNbHbIE CHIIbL. CBS3b
pabOThI HEMTOTEHIIUATBHBIX CHII C
U3MEHEHHEM MEXaHUYEeCKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUn

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

JlabGopaTtopHas pabota No3
«HMccnenoBanue cBsizu pabOTHI CHITBI
C MI3MECHEHUEM MEXaHUYeCKOMH
SHEPTUU Tella Ha IPUMeEpe
PacTSKCHUST PE3HHOBOTO KT'yTay

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Koumponavnasa paoomaNel 1mo teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKEY

23

OCHOBHBIE TTOJIOKECHUS
MOJICKYJISIPHO-KHHE THYCCKOM
TeOpuHu. BpoyHOBCKOE JABMKCHHUE.

Auddysus




Xapakrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHI] BEIICCTBA.

24
Mopenu cTpoeHus ra3os,
KHUJKOCTEN U TBEPABIX TEI
25 Macca monexyi. KonngyectBo bubnuoreka [IOK
BemectBa. [locTtostHHas ABoraapo https://m.edsoo.ru/ff0c4fde
TennoBoe paBHOBECHE.
26 Temneparypa u €€ u3MepeHue bubmorexa HOK
patyp P ' https://m.edsoo.ru/ff0c511e
[Ixana remneparyp Llenbcus
Wneanpuerii raz 8 MKT. OcHOoBHOE
27
ypaBHenue MKT
AOcouroTHas TeMIiepaTypa Kak Mmepa
)3 CpeHel KHHETUYECKOM AHEPrUuun
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knaneiipona
but6mmoreka [JOK
29 3akoH JlanmbToHa. ["a30BbIe 3aKOHBI
A https://m.edsoo0.ru/ff0c570e
JlabopaTtopHas pabota Ne4
30 «DKCIepuMeHTalbHas MPOBEpPKa bubmorexa [IOK
p . poBep https://m.edso0.ru/ff0c5952
3akoHa ['eii-JTroccakay
31 M3omporieccrl B naeaTbHOM Ta3e u bu6nuoreka [JOK
UX rpauecKoe MpeaCTaBICHUE https://m.edsoo.ru/ff0c5¢36
BnyTtpeHHss sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U
1 CIIOCOOBI €€ M3MECHEHUS. bubmuoreka [JOK

KonuyecTBo TemnoTs! u pabora.
BryTpeHHss dHEprus 0JHOATOMHOIO
WIeaIbHOTO ra3a

https://m.edsoo.ru/ff0c5¢36




bu6mmorexa [IOK

33 B erionepeaa
HARLTenonepeaatia https://m.edsoo.ru/ff0cSefc
VnenpHas TEIOEMKOCTh BEIIECTRA.

34 KonuyecTBo TEmIOTH IIpH bubmmoreka [JOK
Terionepenaye. AnnadaTHbII https://m.edsoo.ru/ff0c6230
po1iecc

35 [lepBblii 3aKOH TEPMOAMHAMUKH U bubmmoreka [IOK
€ro NPUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0c600a
HeoOpaTtumocTs niporieccos B

36 npupoje. Bropoii 3akoH
TEPMOJIUHAMUKHU

37 [Ipunuun neiictus u KIT/1
TEIIOBOI MAaIlIMHBI

but6mmoreka [JOK
K KII

38 Huter Kaprio  ero A https://m.edsoo.ru/ff0c6938

19 DKOJIOTHYECKHUE TIPOOIEMBI bu6muoreka [HOK
TEIUIOOHEPIETUKH https://m.edsoo.ru/ff0c6a50
Teépnoe Teno. Kpucramimyeckue u
aMmopdHbIe Tena. AHU3OTPOIIHS

40 CBOMCTB KpHUCTAILIOB. JKuakue bubmmorexa TIOK

P F /R https://m.edsoo.ru/ff0c63b6
KkpucTajuibl. CoBpeMeHHbIE
Marepuaibl
[1naBneHue u KpUCTAUIU3ALIMSL.
41 VY enbHas TeniuoTa riaBJIeHUS bubmorexa [TOK
g ' https://m.edsoo.ru/ff0c64d8
CyOnumarust

4 [TapoobpazoBanue 1 KOHEHCAIHSI. bu6mmoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c65f0

43 AOCOIOTHAS U OTHOCHUTEIIbHAS bubmuoreka [JOK




BJI&JKHOCTh BO31yXxa. HackimeHHbIi

https://m.edsoo.ru/ff0c6708

nap
bu6nuoreka [JOK
44 VYpaBHeHHE TETUIOBOTO OanmaHca
PABHCHHC TCILIOBOT 1an https://m.edsoo.ru/ff0c6820
O06o0mamui ypok
45 «Monekyns Hazlzi)mnxa OcHoBBI bubmiorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6bec
TEPMOIUHAMUKI
Koumponavnasa paooma Ne2 rio teme
46 «Monexynsipraas ¢puzuka. OCHOBBI bubmmorexa LTOK
YIAp ) https://m.edsoo.ru/ff0c6bcc
TEPMOIUHAMUKI
DIeKTpu3aius Tei. DIeKTPUIECKUN
47 3apsa. JBa BUaa slIEeKTPpUUECKUX Bubmrorexa LIOK
P a P https://m.edsoo.ru/ff0c6ced
3apsIoB
[IpoBOIHUKHN, TUIICKTPUKH U
48 H(E)J'I MPOBOJIHUKHU 3aK(I))H bubmmorexa TIOK
YHPOBOA ) https://m.edsoo.ru/ff0c6df2
COXpaHEHUs ICKTPUIECCKOTO 3apsiaa
B3aunmoneiictBue 3apsioB. 3aKkoH
49 Kymona. TodyedHBIH 31eKTpHIYCCKHI bubmmorexa LIOK
y ) p https://m.edsoo.ru/ff0c6f00
3apsn
Hanpsk€HHOCTB AJIEKTPUUECKOTO
50 nosist. [lpuHnun cynepno3unun bub6mmoreka [IOK
BJIEKTPUYECKUX Mose. JInnun https://m.edsoo.ru/ff0c7018
HANPSKEHHOCTH
Pabota cuit aieKkTpocTaTuuecKoro
51 nous. [lorennuan. PazHocTh bubmmorexa LIOK
’ L. https://m.edsoo.ru/ff0c7126
MOTEHIINAIOB
52 [IpoBOIHUKY U TUATEKTPUKH B bubnmoreka [JOK

QJICKTPOCTATUYCCKOM ITOJIC.

https://m.edsoo.ru/ff0c72¢c0




I[I/IBHGKTPI/ILICCKEUI MMPOHUITACMOCTb

53

OnexrpoémkocTs. Konaencarop

54

DNeKTPOEMKOCTH IIIOCKOTO
KOH/IEHCAaTopa. DHEeprus
3apsKEHHOT0 KOHJIEHCAaTopa

55

[IpunIun nelcTBUs U NPUMEHEHHE
KOHJIEHCATOPOB, KOMMPOBAIHLHOTO
amnmapara, CTpyWHOTO MPUHTEPA.
DJIEKTpOCTATUYECKAs 3aIUTa.
3azemiieHne NEeKTPOPUOOPOB

56

DIIEKTPUYECKUH TOK, YCIOBUSA €TI0
cyuiectBoBaHus. [[0CTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnporusnenne. 3akoH OMa jist
y4acTKa Uenu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

[MocnenoBarenpHOE, TAPAIIEITBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOTHUKOB. JIabopaTtopHas
paborta No5

«W3y4enune cMenranHoro
COCIIMHEHUS PE3UCTOPOB

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

58

Pabota u MomrHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

59

3axon Oma 11t TOJTHOM
(3aMKHYTOM) SJIEKTPUUECKOM LIETIH.
Kopotkoe 3ambikaHue.
JlabopaTtopHnas pabota Ne6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c8c56




«M3mepenne D/1C uctoyHmka Toka
U €r0 BHYTPEHHETO COIIPOTUBIICHUS

60

PesepsHblii ypok. Koumponvnasn
paboma no meme No4
"SnexTpoanHamuka" /
Bcepoccuniickas npoBepodHas
pabota

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

Ob6o06maromuit ypok
«DNeKTpoANHAMHKAY /
Bcepoccuiickaa nposepounan

paboma

62

DNEeKTpOHHAs TPOBOJIUMOCTh
TBEPBIX METAJIOB. 3aBUCUMOCTD
CONPOTHUBIIEHUSI METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

63

DIIEKTPUYECKUH TOK B BaKyyMe.
CBoiiCTBA 3JIEKTPOHHBIX ITyYKOB

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

ITomynpoBoiHUKH, UX COOCTBEHHAs
Y IPUMECHAsi IPOBOAUMOCTD.
CaoiicTBa p—n-nepexo/a.
[ToynpoBoiHUKOBBIE TPUOOPHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTpUUECKUH TOK B pacTBOpPax U
pacruiaBax 3J1€KTPOJIUTOB.
DNEeKTPOIUTHYECKAS UCCOLIUALIMS.
DIIEKTPOJIN3

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DNEeKTPUYECKUM TOK B rasax.
CamocTosTenbHBIN U
HECAMOCTOSITENbHBIN pa3psl.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc




Momanaug. [1nazma

DnexTpudeckue npudopsl U

67 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c8a8a
0e30macHOCTH
Konumponwvnas paboma Ne5 o Teme

68 «Qnextpocraruka. [TocTosHHBIH 1 bu6muoteka [IOK
3NIEKTpUUeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8f6¢
Pa3IUYHBIX Cperax»

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoxa Bcero Konrpoaempie | Mpakruiecikn i[:;‘?eﬂl/[ﬂ :)I;ll?al;zz:fenbﬂme
padoThbI e padoThbl pecypeb
[TocTosITHHBIE MATHUTHI U X

| B3auMo/ieicTBEe. MarHuTHOE MoJIe. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUIWA. JIMHIM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKIIMH
MarsuTHoe 1oje NpoBOAHUKA C

) TokOM. OnbIT OpcTena. | bubnuotexa [JOK
BzaumoneiicTBrue MpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopartopnast pabora «3yuenue | | bubnuoreka [JOK
MardHUTHOTO MOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

4 JlaGopartopHnast pabota | | bubnmoreka [JOK
«HccnenoBanne neHCTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOT'O MarHUTa Ha paMKy C
TOKOM
JleficTBME MAarHUTHOTO IIOJISA Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. | bubnuoreka LIOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarHuTHas uHAyKIus. [loTok 1

BEKTOpa MarHUTHOM uHaykuuu. 31C




MHAYKIHUU. 3aKOH AJIEKTPOMAarHUTHOU
nHaykunu Papanest

JlaGopatopHas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMArHUTHON MHIYKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnykTuBHOCTD. SIBIICHUE
camouHyKuuu. 9J1C caMOMHAYKIHH.
OHeprus MarHUTHOTO MOJISI KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpomucTsa U X
MPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTBL, 3JIEKTPOABUIATEIb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHII,
WHJYKIIMOHHAs M€Yb

10

O6o0maromuii ypok «MarautHoe
noJie. DIeKTPOMarHUTHAS MHITYKIIHSD)

bub6morexa [JOK
https://m.edsoo.ru/ff0cab&2

11

KonTponbHas pabota no teme
«MaruuTHOE 1oJIe.
3J'I€KTpOMaFHI/ITHa$I HUHIOYKIOUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIC MEXAaHUYECKUE
koseOanus. 'apmonnyeckue
KoyieOaHus. Y paBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

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

13

JlaGopatopHas pabota
«HccneqoBanue 3aBUCUMOCTH
nepuo/ia MajbixX KojaebaHuil rpysa Ha
HUTH OT JJTMHBI HUTH U MaCCHI TPy3a»




Konebatenbublit KOHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHbIE KOJIeOaHHs B

bu6mmorexa [JOK

14 HAIealIbHOM KOJIEOAaTEILHOM KOHTYPE.
yp https://m.edsoo.ru/ff0cb820
AHaNorust MeX1y MEXaHM4eCKUMU U
AJIEKTPOMATrHUTHBIMHU KOJICOAHUSIMU
®opmyna Tomcona. 3akoH
15 cOXDAME SHe CILHO bubnmoreka [JOK
XPaHEHUs YPHEPTUU B UJCATLHOM
P P https://m.edsoo.ru/ff0cb9c4
KOJIe0ATEIIEHOM KOHTYPE
[IpencraBnenue o 3aTyxXarMmMx
KoseOaHusX. BelHyKIeHHBIC
16 €XaHWYEeCKHue Koyieba Pe3onanc bubmorexa HOK
MEXaHUYECKUE KOJIeOaHusl. HaHC.
https://m.edsoo.ru/ff0cbb86
BoiHyX/1I€HHbBIE IIEKTPOMATHUTHBIE
KoseOaHus
Ilepemennslil Tok. CHHYCOUJAIBHBII
MEpEMEHHBIN TOK. MOITHOCTh
17 €pPEeMEHHOTr0 ToKa. A oe bubmorexa HOK
MEPEMEHHOT0 TOKA. AMIUTUTYTHOE 1
Ii) Y https://m.edsoo.ru/ff0cbd34
JIEHCTBYIOILIEE 3HAUEHHUE CUJIbI TOKA U
HaIpPsKEHUs
Tpaucdopmarop. [Ipoussoactso,
18 nepeaayda u moTpedaecHue
ANEKTPUUECKOMN SHEPTUU
Y CTpoiCcTBO U MPAKTUUECKOE
19 IIPUMEHEHUE DJIEKTPUYECKOIO 3BOHKA, bubmuorexa [JOK
re’Heparopa rnepeMEeHHOro TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH 3JIeKTpoIiepesad
20 DKOJIOTUYECKUE PUCKU ITPU

IIPOU3BOJICTBE 3JIEKTPOIHEPIUU.
Kynbrypa ncnonb3oBanus
AJIIEKTPOIHEPT MU B IOBCETHEBHOMN




KU3HHU

MexaHnuyeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. Cxopocts

bubmuoreka [JOK

21
pacupoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunbie U IPOJOJIBLHBIE BOJIHbI
” 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubnuorexa [IOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 CBOMCTBa U ckopocTs. [Ikana bu6mmorexa [JOK
P ) https://m.edsoo.ru/ff0ccfe
ANIEKTPOMATHUTHBIX BOJIH
[IpuHIMIIBI panoCBA3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs13u. Paguonokanys
25 Kontponbnas pabota «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
IIpssMonuHEHOE pacipoCTpaHEHUE
2% CBETa B OAHOPOJIHOM CpeJE. bubnnorexa [JOK
ToudeuHbIl HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxeHus cera. [loctpoenue bubmmorexa [JOK
P . P https://m.edsoo.ru/ff0cd4e0
n300paKeHMI B TUIOCKOM 3epKajie
ITpenomiienue cseta. [lonHoe
)3 BHYTpeHHee oTpakeHue. [IpenenbHblii bubnuorexa [IOK
YIoJI IIOJIHOI'0 BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKE€HUs
79 JlaboparopHas padota «3mepenue bubnuorexa [JOK

ImoKa3aTcisd IMPCJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a




JIunzel. [loctpoenue n3obpaxeHuil B

Bbu6mmorexa [JOK

30 nuH3e. Dopmysia TOHKOM JIMH3BI.
pMYy https://m.edsoo.ru/ff0cddle
VYBenuueHue JTuH3bI
JlaGoparopHnast pabota
31 «HccnmenoBanue CBOKMCTB
n300payKeHUH B JIMH3aX»
Hucnepcus cBera. CoxXHbINA COCTaB
1 oenoro ceera. L{Bet. JlabopaTopHas
pabota «HabmoaeHue nucnepcun
CBETa»
13 WNurtepdepennus cera. Judpakmms bubnuoreka [JOK
cgeta. Jludpaxkuronnas pemeérka https://m.edsoo.ru/ff0ced22
14 [TonepedHOCTh CBETOBBIX BOJIH. bubnmorexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpuOOPHI M YCTPOUCTBA U
YCIIOBHS UX 0€3011aCHOTO MTPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
36 KJ1laccuueckor Mexanuki. [loctynarer bubnmoreka [JOK
CIIEIIMAIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpaIlleHUE bubmmorera [JOK
P P https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHeprus U UMIYJIbC PETSITUBUCTCKOM
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U bu6morexa TIOK
' p https://m.edsoo.ru/ff0cfc68
UMIYJIECOM. DHEPIHsl MOKOS
39 Kontponbhas pabora «OnrTuka. bubmuorexa [JOK

OCHOBBI crnenuaibHOM TCOPHUU

https://m.edso0.ru/ff0cf6 {0




OTHOCHUTCIIBHOCTH)

®oronsl. ®opmyina [1nanka. DHeprus

bu6mmoreka [IOK

40
U UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eub 110K
HOInoTEKA
41 . T
porosdpexra. Onbrrer A. T https://m.edsoo.ru/ff0cffc4
CroieroBa
3akonHbl hoTodddekxTa. YpaBHEHNE
42 BﬁHmTeI%I)Ha nq;q)q)OToaq)(geKTa bubmorexa HOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» ¢horodddexra
Jasnenue cBera. OnbiTe I1. H.
43 JlebeneBa. XuMHUYECKOE AEHCTBUE bubmorexa LOK
AeBd. a https:/m.eds00.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTUYECKOE MTPUMEHEHHUE:
44
¢dorosnemeHT, poToaaTUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
45 Pemenue 3amad mo reme « 1E€MEHTHI bubmuoreka [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mogxens atoma Tomcona. OnbBITEI
46 Pesepdopaa no paccesHuio 0-4actu bubmmorexa [JOK
POOPA p - https://m.edsoo.ru/ff0d091a
[1nanerapnas Mmozienp aToma
bu6mmoreka [JOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u nornomuieHue GoToHOB
48 OpHU IIEpEexXoJe aToOMa C OJTHOTO YPOBHS bubmmorexa [IOK
p pexo . A yp https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyroil. Buasl criekTpoB
49 BomnHoBrlIe cBoiicTBa yacTuil. BoIHEI bu6mmoreka [JOK

ne bpoins. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8




BOJTHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKACHHOC U3JIYUCHUC

OTI(pBITI/Ie pPaanOaKTUBHOCTH. OnbIThI

50 Pesepdopaa no onpeneneHuio cocraBa bubmmorexa [JOK
https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITyUECHUS
CaoiicTBa anbda-, 6eTa-, raMma-

51 u3nydyeHus. Bousinue
PaAOAKTUBHOCTHU Ha >KUBBIC
OpraHU3MBbI
OTKpbITHE TPOTOHA U HEUTPOHA.

5 N3oronsl. Anbda-pacna. bubnuoreka [JOK
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-u3nyyenue
DHeprus CBSI31 HYKJIOHOB B siZIpe.

SlnepHble peakuuu. JaepHbIi
53 peaIfTop. l?lpO6J'ICMBI, HCI;)CHCKTI/IBBI, bubmorexa [OK
. https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKUE ACTIEKThI AIEPHOMI
SHEPreTUKHU
DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaOII0ICHUS U

54 PErUCTpaLMK dJIEMEHTAPHBIX YaCTHII. bubnuoreka [IOK
Kpyrasiit cton «@yHaaMeHTalbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoJieicTBUSA. ENUHCTBO
(bu3NYECKOI KapTUHBI MUPaY

55 OTanbl pa3BUTHUSL ACTPOHOMUHU.

[TpuknagHO€ M1 MUPOBO33PEHUYECKOE
3HaYE€HHUE aCTPOHOMHUHU. Bun
3BE€3aHOrO Heba. Co3Be3usl, spKue
3BE3]1bl, INTAHETHI, UX BUJUMOE




nemwxkenne. ConHeyHas cucreMa

56

Connue. ConHe4Hast aKTUBHOCTb.
HcTtounuk sHeprun ConHua v 3BE311

57

3BE3/bI, UX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI [NIABHON
IOCIIE0BATENbHOCTH. BHYTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE
IIPEJICTaBICHUS O IPOUCXOKIECHUH U
sBostonny ConHua u 3B€37

58

Muneunsii [1yte — Hama ['anakTuka.
ITonoxenue u aBrxenue CoyHIIA B
lNanaxTuke. I'anmaktuku. YE€pHble
JBIPBI B AIpaX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopust bosnbiioro B3peIiBa.
PennkroBoe u3nyudeHue.
MeTaranakTuka

60

Hepewennbie npo6ieMbl aCTPOHOMUH

61

Kontposnbhas pabota «51eMeHTHI
ACTPOHOMHUU H aCTPOPHUIUKI»

62

O6o06maromuii ypok. Pons ¢pusuku u
aCTPOHOMUU B 3KOHOMUYECKOM,
TEXHOJIOTUYECKOM, COUMAIIBHON U
ITHYECKOU cepax esTeTbHOCTH
YeJioBeKa

63

O606maromuit ypok. Pois u Mmecto
(bU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE MUpPA




O6o06matromuii ypok. Posb
¢dusudeckoii Teopun B GOpMUPOBAHUN
IIPEJICTaBICHUN O PU3NUECKON
KapTHHE MHpa

64

O6o6maromuii ypok. Mecrto
65 (du3uUecKoil KapTHHBI MUpa B 00IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX [PEJICTABICHUN O IIPUPOJIE

PesepBHbli ypoK. MarautHoe mnoie.

66
DJNEeKTpOMarHuTHas HHAYKIHS

PeszepBHblii ypok. Ontuka. OCHOBBI
67 CIIELIUAIILHON TEOpUU
OTHOCHUTEIILHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.
68 DJIeMEHThI ACTPOHOMMH U
acTpou3uku

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBbBI

10 KITACC

Kon
MPOBEPSIEMOr0
pe3yJbTarta

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 0opa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpUMEpax poidb M MecTo (U3HKH B
(GbOopMHpPOBAaHUN COBPEMEHHON HAyYyHOW KapTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TE€XHOJIOTHH, B MPAKTUYECKOUN NEATEILHOCTU

monen

10.2

Y4UTHIBaTh TPAHUIIBl IPUMEHEHUS M3YUYEHHBIX (U3NYECKUX MOJEINIeH:
MarepuaigbHash TOYKA, WHEPIHAIbHAS CHCTeMa OTCYETa, aOCOJIOTHO
TBEPAOE TEJIO, UICAIBHBIN Ia3; MOAEIU CTPOCHHS I'a30B, KUIAKOCTEU U
TBEPABIX TEJ, TOYEYHBIN DJIEKTPUYECKUM 3apsn — MpH PEUICHUU

¢bu3nveckux 3amaq

10.3

PacnioznaBathe pusudeckue siBiueHus (mpolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJIIPHO-KHHETHICCKONH TEOpHH
CTPOEHHUs BEIIECTBA U  JJIEKTPOJUHAMUKH: pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHUE, CBOOOTHOE TajeHHUE
TeJ, JABWXKCHUE MO OKPYXXHOCTH, WHEPIHS, B3aUMOJCHCTBUE TEI;
muddys3us, OpPOYHOBCKOE JBHIKEHHE, CTPOCHUE IKHUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe oO0bEéMa Tel TMpU  HarpeBaHUU
(oxmaxkaeHuun), TEIJIOBOE paBHOBECHE, HCHApeHHe, KOHACHcAIus,
IJIABJICHUE, KPHUCTAUIM3allMs, KUICHUE, BJIAXHOCTh  BO3]yXa,
MOBBINICHUE IABJICHUS Ta3a MPU €T0 HATPEBaHUH B 3aKPHITOM COCYIIE,
CBSI3b MEXIy IIapaMeTpaMu COCTOSHHS Tra3a B H30Mpolleccax;

QJICKTpU3alnus TCJ, B3aNMOJICHCTBHEC 3apAaa0B

10.4

OnuchiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3ys (u3NdYecKue
BEJIMYMHBI: KOOPAMHATA, IIyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPECHHE,
Macca Tejla, CWIa, WMIYJbC Tela, KUHETHYECKas DSHEpIus,
NOTEHIMaJIbHAs JHEpPrus, MeXaHudeckas pabora, MexaHHYecKas
MOILHOCTb; IIPY ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTOJb3YEMBIX BEJIWYMH, WX OOO3HAYEHHUS M €IUHMIIbI, HAaXOJUThb
(opMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUYHHY C JIPYTUMU

BCINM4YMHaAMU

10.5

OnwuceIBaTh HU3YYUYCHHBIC TCIIJIOBLIC CBOMCTBA T&JI M TEIJIOBBIC




SBJICHUS, UCHOJIb3Ysl (U3MYECKHME BEJIWYMHBI: JaBJIEHUE rasa,
TEMIlepaTypa, CpEAHssl KHUHETUYEeCKass DBHEpPrusi XaoTUYECKOIo
JIBWKEHUS. MOJIEKYJ, CpeIHEKBaapaTHUHas CKOPOCTb MOJIEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssI dHeprusi, pabora rasa,
KOA((GUIIUEHT TMOJIE3HOI0 JEHCTBHS TEMJIOBOIO JBUTATeNsl; MpHU
ONHMCAHUU MIPaBUIIBLHO TPaKkTOBaTh buznueckuit CMBICIT
UCIIOJI3yeMBIX BEJMYMH, MX OOO3HAUEHUS W CJWHHIIBI, HAXOIWTH
(dbopmMyIIbl, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C APYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh H3y4YCHHBIC DJCKTPUYECKHME CBOMCTBA BEIIECTBA U
JNEKTPUYECKUE  SBJIEHUs  (TIPOLIECCHl), HCHONB3ys  (U3HUYECKHE
BEJTUYHHBI: JNEKTPUYECKUN  3apsl,  JJCKTPUUECKOE  TOJIe,
HANpsOHKEHHOCTh  TOJIA, MOTEHIMAJNl, Pa3HOCTh IOTCHIUAIOB; IPH
OIMMCAaHUU TPABUJIIBHO TPAKTOBATH (1)I/ISI/III€CKI/II\/JI CMBICJI UCIIOJIB3YyCMbIX
BEeIMYMH, WX OOO3HAYEHHsS U EIUHUIBL, YKa3blBaTh (POPMYJIBL,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU

BCINM4YnHaAMU

10.7

aHAIM3UPOBaTh (PU3WYECKHE TIPOIECCHl W SIBICHHS, HCIIOJIB3YS
¢du3nveckre 3aKOHBI M IPUHIUIIBL: 3aKOH BCEMUPHOTO TAToTeHus, 1, 11
u III 3akonsl HprOTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPIHUH,
3aKOH COXPaHEHHUsI UMITYJIbCa, IPUHLIMI CYNEPHO3ULIMU CUJI, TPUHIUIL
paBHONpPABUA HWHEPUMAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJSPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHEl KUHETUYECKOM JIHEPruM TEIUIOBOTO JBHXKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMIIepaTypoi, MEepBbId 3aKOH TEPMOIAMHAMUKH, 3aKOH
COXpAaHEHUsI JJIEKTPUUYECKOro 3apsna, 3akoH KyisioHa; mpu 3ToM
pa3ianyath CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCcKOe

BBIp@)KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHUHIIMITBI JIEHCTBUS MAIlUH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUs B HOBCGHHCBHOﬁ KHNU3HU

10.9

BrimmoaHaTs 9KCHICPUMCHTBI 1O UCCIICAOBaHUIO (bI/I3I/I‘-I€CKI/IX SIBJICHUU U
MIPOIIECCOB C MCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; IpH
3ToM (opmyIHpoBaTh TpoONieMy (3a7ady) W THIOTE3y Y4eOHOro
IKCHEPUMEHTa,  COOHMpaTh  YCTAaHOBKY W3  MPEIUIOKEHHOTO

000pyI0BaHUs, IPOBOIUTH ONBIT B (POPMYITUPOBATH BEIBOIBI

10.10

OCYH.[QCTB.HHTL NIpsMBIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/ILIGCKI/IX

BEJIMYMH; MPHU STOM BHIOMpATh ONTHUMAJIBHBIN CIIOCO0 M3MEpEeHHs U




HCIIOJIB30BaTh U3BECTHHIC METOJbI OICHKU HOFpCHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnemoBaTh 3aBUCUMOCTH MEXIYy (PUINICCKUMHU BEIMYUHAMH C
WCTIOJIb30BAHUEM TIPSMBIX H3MEPEHUH; MPH 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl TOJYYSCHHOW 3aBHCHUMOCTH
(u3MYECKUX BETUYMH B BUE TaOIUI] U TPadUKOB, JIe1aTh BBIBOJIBI IO

pe3yiibTaTaM UCCICAOBAHUA

10.12

CobOmomaTh mpaBwia 0e30macHOro  Tpylda IpU  NPOBENECHUU
UCCIIEIOBAaHUM B  paMKax yd4eOHOro OKCIEpPUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM AEATEIHHOCTH C HMCHOJIb30BAHUEM

M3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOPHOro 000PYA0BaHUS

10.13

Pemarp pacuérHble 3aauil ¢ SBHO 3aJaHHON (U3NYECKON MOJENBIO,
UCIIONB3Ysl (PU3MUYECKHE 3aKOHbl W TPHUHIIMIIBI, HA OCHOBE aHaIN3a
yCIOBUSL  3a/a4ydl  BbIOMpaTh (DU3HUECKYI0 MOJENb, BBIICIATH
(bu3nYecKrue BEIHMYUHBI B (HOPMYJIbI, HEOOXOAUMBIC I €€ peleHus,
MPOBOJIUTH PacU€Thl U OLEHUBATH PEATBbHOCTh MOJTYYEHHOTO 3HAYEHUS

(hU3UIECKON BETMYMHBI

10.14

Pemarp ~ KkauecTBeHHbIE  3a/Jayd:  BBICTPAUBATh  JIOTMYECKU
HEMPOTHUBOPEUMBYIO ILIETIOUKY PACCYKICHUN C ONMOpPON Ha M3y4YCHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I'—I€CKI/IC SABJICHUA

10.15

Hcnonp30BaTh TOpU  pElICHHMH YYeOHBIX 3aJad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYPUPOBaHUS,
UHTEPIIPETAllUM U TPEJCTABICHUS Y4YeOHONM M Hay4HO-NONYJISIpHON
MHpOPMALINKY, TOTYYEHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHYECKU

aHAJIM3UPOBATh MOTy4aeMyI0 HH(OPMaLIKIO

10.16

[TpuBOANTE TpUMEPHI BKJIAJa POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE NPOLIECCOB OKPYIKAIOIIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonk30BaTh TeOpeTHUECKHE 3HAHUS MO (U3MKE B IMOBCEAHEBHOMN
YKU3HHM U1 o0ecriedeHus: 0€30MacHOCTH MPU O0paIeHnH ¢ IprudopamMu
U TEXHUYECKUMM YCTPOMCTBAMH, Ul COXPaHEHUS 3J0pPOBbS U

CO6J'II-OI[€HI/I$I HOPM 3KOJIOTHYCCKOTI'O ITOBCACHUS B OKp}I)KaIOH_Ieﬁ cpeac

10.18

PaboTaTh B rpynmne c BBIMOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh  paboOTy  TPYMIbl, pAlUOHAJIBHO  pacHpeensiTh
00513aHHOCTM M IUIAHUPOBATh JEATEIBHOCTh B HECTaHJAPTHBIX
CUTyallMsIX, aJ€KBaTHO OLIEHMBAaTh BKJIAJ KaXJIOI'O W3 YYaCTHHUKOB

TPYIIBI B peIEHUE paccMaTprUBaeMoOn MPoOIeMbl




11 KITIACC

Kon
MPOBEPSIEMOr0
pe3yJbTarta

IIpoBepsiemble NpeaAMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbI CPeTHETO 00IIEro 00pa30BaHHUsI

11.1

JleMOHCTpUpOBaT, Ha TpUMEpPax poJib M MecTo (U3UKH B
(hOpMUPOBaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOUN NESATEIbHOCTH

JO/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaThH I'paHUuIbI IPUMCHCHUA N3YUYCHHBIX (I)I/ISI/I‘IGCKI/IX MOI[GJ'IGIZZ
TOYCYHBIN BJIGKTpI/IIICCKI/Iﬁ 3apsan, aacpHasa MOACIIb aToMa, HYKJIOHHAas

MOZCIIb aTOMHOI'O Apa IMpU pCHICHUN (bI/ISI/I‘-IeCKI/IX 3aga4

11.3

Pacnio3naBate (usndeckue sBieHHS (MPOIECCH) U OOBACHATH UX HA
OCHOBE  3aKOHOB  DJJIEKTPOJAMHAMHKHA W  KBAaHTOBOW  (DMBHKH:
ANIEKTPUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIGHCTBHS  TOKa, B3aMMOJICHICTBHE  MarHUTOB,
AJIEKTPOMArHuTHAas WHAYKLUS, JeHCTBUE MArHUTHOTO IIOJIi Ha
IOPOBOJAHUK C TOKOM U JBIDKYIIMHCS 3apsifd, 3JIEKTPOMAarHUTHBIC
Koiie0aHWsT W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  MpeJoMIIeHHe, uHTepdepeHIus, Tupakuus Hu
MOJISIpU3alusl CBeTa, AMCIEPCUsi cBeTa, (OTodNeKTpudeckuid 3¢ddexr
(poToaddexT), cBeroBoe [aBieHHE, BO3HHUKHOBEHHE JIMHEHYATOro
CIEeKTpa aToMa BOJOpPONA, €CTECTBEHHAas ©  HMCKYCCTBEHHas

pPaaO0aKTUBHOCTDb

11.4

OnuceiBaTh HM3Y4YCHHBIE CBOMCTBAa  BeILIECTBA  (DJICKTPUUYECKUE,
MAariuTHBIC, ONTHYCCKUC, IJICKTPUYCCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
Cpel) U DJIEKTPOMArHUTHBIE SBIEHUS (MPOLIECCHI), HUCHOIb3YS
¢u3znyecKkue BEIUYMHBL:  JJEKTPUYECKUH  3apsal, Cuila  TOKa,
ANEKTPUUECKOE  HAMNPSIKEHHE,  AJIEKTPUUYECKOE  COMPOTUBIICHHE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, MHIYKIHUS MAarHUTHOTO
noyst, cuwia Awmmepa, cuna JlopeHna, HMHAYKTUBHOCTh KATYIIKH,
SHEPrusl JJIEKTPUYECKOr0 U MArHUTHOTO IMOJIeH, Mepuoa U 4acToTa
KoyiebaHul B KOJIEOATEIEHOM KOHTYpE, 3apsi/l M CHJIa TOKa B MpOIecce
rapMOHUYECKHUX ANEKTPOMATHUTHBIX Kosie0aHuH, dboxycHoe
paccTosiHue W OINTHYecKas CHJia JIMH3bI, MPU ONUCAHUM MPABUIBHO
TPAKTOBATH (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJI  HCIIOJIB3YCMbIX  BCJIMYUH, ux
0o003HAUECHHUS U EIUHMIBI; YKa3blBaThb (OPMYJIBIL, CBS3BIBAIOIINE

AAHHYIO (1)I/I3I/I‘I€CKYIO BCJIMYHHY C APYTUMH BECIMYNHAMU




11.5

OnuceiBaTh U3y4YECHHBIE KBAHTOBBIE SIBJICHUS M NPOLECCHI, UCIIOIB3Ys
¢bu3nYecKue BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, IJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPIrUs M HMIYJIbC (DOTOHA, MEpUOJ
nojlypacrnajaa, DSHEprusi CBSI3M AaTOMHBIX sJ€p; IpU ONUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3UUYECKHUI CMBICT UCIOIB3YEMBIX BEJIHYHUH,
ux 0003HA4YeHUsA M EIUHMIBI; yKa3blBaTh (POPMYJbI, CBS3bIBAIOIINE
JaHHYIO0 (U3UYECKYIO0 BEIMYUHY C APYTHMHU BEIMYMHAMHU, BHIYHCISATH

3HAa4YCHHC (1)I/ISI/I‘IGCKOI\/'I BCIIMYHMHBI

11.6

AHanu3upoBaTh (U3UYECKHE TIPOLECCHl H  SBJICHHS, HCIOIb3YS
¢buznyeckue 3aKOHBI M NOpUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIE0BATEIbHOTO W TapauIeIbHOTO COEJUHEHHUS IPOBOJHUKOB,
3akoH Jlkoyns — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW WMHIYKIMH, 3aKOH
MPSAMOJIMHEHTHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKECHUSI CBETA,
3aKOHbl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHWE OWHIUTEHHa  AJs
dotordderra, 3aKOH COXpaHEHHS DHEPTrUU, 3aKOH COXPaHEHHS
HMIYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOTO 3apsAna, 3aKOH
COXpaHEHMSI  MacCcoOBOrO  4uciia, nocrtynarel  bopa,  3akoH
palIMOAKTUBHOIO pachaja; IMpU OSTOM pa3idyarh CJIOBECHYIO
(GOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE U yCIOBHUS

(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGHGJ’IHTB HalpaBJICHUC BCKTOpPAa HWHAYKIUMHW MArduTHOI'O I10JIA

IIPOBOJHMKA C TOKOM, CHiIbl AMnepa u cuiibl JIopenna

11.8

CTpOI/ITB U OINHUCBhIBATH I/1306pa)KeHI/Ie, cOo3JaBacMoOC IINIOCKHUM

3€pKajioM, TOHKOW JIMH301

11.9

BBINONMHATE SKCIEPUMEHTBHI 110 UCCIET0BAHUIO (PU3UUECKUX SIBICHUH U
HPOLIECCOB C UCIIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUIL; IpH
5ToM (opMyIHpoBaTh NpolieMy (3amady) MU THIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  HPEAJI0KEHHOTO

000pyI0BaHUs, IPOBOJIUTH ONBIT B (HOPMYITUPOBATH BBIBOIBI

11.10

OcylnecTBIsITh TpsIMbIE W KOCBEHHbIE HM3MEPEHHS (DU3MUECKHUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJIbHBIN CIOCO0 M3MEpEeHHs U

HCIIOJBb30BaTh U3BCCTHHIC METOJbI OLICHKN HOFpGHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKMX BEJIUYMH C MCIIOJIb30BAaHUEM
NOpsIMBIX ~ U3MEPEHUN; TpU ITOM KOHCTPYHUPOBaTh YCTaHOBKY,
(buKcupoBaTh pe3yabTaThl MOJTYYCHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJE TaOIMIl U IpaUKOB, JeIaTh BbIBOABI IO pe3yJibTaTaM

HUCCICI0OBAaHUA

11.12

CobGnrogate mpaBuia 0e30macHOTO Tpylda MpU  IPOBEACHHUH




HCCIIeIOBAaHUNA B paMKax Y4eOHOro DOKCIEepUMEHTa, Y4eOHO-
HCCIEN0BATEIBCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJb30BaHUEM

U3MEPUTENIBHBIX YCTPONCTB U 1aO0PATOPHOrO 000PYI0BAHUS

11.13

Pemarp pacuérHble 3aa4l ¢ SBHO 33JaHHOM (U3NYECKON MOJENBIO,
UCTONb3Yysd (PU3MUECKUE 3aKOHBl M TNPHUHIMIIBI, HAa OCHOBE aHajIHM3a
yCIOBMsI  3aJa4d  BBIOMpaTh  (PU3MUYECKYI0 MOJEIb, BBIACIATH
¢u3nueckre BETMUMHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ pelIeHHs,
IPOBOJUTH PACUYETHI U OLICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAYECHHUS

(U3HYECKON BEIIMIMHBI

11.14

Pemarp  kauecTBeHHBIC  3aJauu: BBICTpAaUBaTh  JIOTUYECKHU
HENPOTUBOPEUHBYIO LIETIOUKY PACCYKICHHUM C OMOpoil Ha M3y4yeHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IC SIBJICHUSA

11.15

Hcnonb3oBaTh MOpU  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTUU [UIsl TOUCKA, CTPYKTYpUPOBAaHMUS,
MHTEpHpeTallud M NPEJCTaBICHUA Y4eOHOM M Hay4yHO-TOMYJSPHOM
MH(pOPMALINY, TOTYYEHHOW M3 pa3iIM4YHBIX MCTOYHUKOB; KPUTHYECKU

aHAIM3UPOBATh MOIYy4aeMyI0 HH(POPMAIIHIO

11.16

OOBSICHATh MPUHIUIBI ACHCTBUS MAIINH, MPHUOOPOB M TEXHHUUECKHUX
YCTPOICTB; pa3ianyaTh YCJIOBHUS HX O€30MAaCHOTO HCIIOJIIb30BAHUS B

OBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOekKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEIHEBHOMN
KU3HU U o0ecTieueHus: 0€30MacHOCTH MPH OO0paleH!H ¢ mprubopaMu
U TEXHHYCCKMMH YCTPOMCTBAMH, [UIS COXpPAaHEHHS 370pOBbS |

COOJTIIOICHHUST HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpeie

11.19

PaGotaTth B rpymie ¢ BBIIOJTHEHHUEM DPA3TUYHBIX COIMATIBHBIX POJIEH,
IUIAaHUpOBaTh ~ pabOTy  Ipymmbl,  pPalUMOHAIbHO  paclpenensTh
00s3aHHOCTH W IJIAHUPOBATh JEATEIILHOCTH B  HECTAaHIAPTHBIX
CUTyallusX, aJeKBaTHO OICHMBATh BKJIAJ KaXXIOTO U3 YYaCTHHUKOB

IPYIIIBI B PELICHNUE PacCMaTPUBAEMOM MTPOOIEMBI




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon
pasnaeJ
a

Kox nposepsiemoro
3JIEMEHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bl TO3HAHUS OKpy>karouiero mupa. Poib
DKCIIEpUMEHTa W TEOpUUM B  IIpoLecce

MO3HAHUS MPUPOJbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (QuU3NYECKUX SIBICHUH U
npouecco. Hayunsie runoressl. Guznueckue
3aKOHbl U TEOpHUH. ['paHHIBI MPUMEHUMOCTH
buznyeckux 3aKOHOB. [Ipunuun
coorBercTBUs. Pomb M MecTo (QU3MKH B
dbopMUPOBaHHH  COBPEMEHHOH  Hay4YHOMU
KapTUHBI MHpa, B [IPaKTUYECKON

NEITEILHOCTH JIIOJIEN

MEXAHHWKA

2.1

##HParHKMHEMATHUKA

2.1.1

MexaHuuyeckoe JBHXKCHUE. OTHOCHUTENILHOCTD
MECXaHHUYCCKOIo IBUKCHUSI. Cucrema orcuéra.

TpaekTopust

[lepemenienue, CKOpPOCTh (CpedHsss CKOPOCTH,
MTHOBEHHAasi  CKOPOCTb) U YCKOpEHHUE
MaTepuaibHOW TOYKH, MX MPOEKLUHUU Ha OCHU
CHUCTEMBI KOOpPJIUHAT. Cnoxenue

MEPEMELICHUHN U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKEHUE. I'paduku
3aBUCHMOCTH KOODPJMHAT, CKOPOCTH,

YCKOpPEHHUS, nyTU u nepeMeneHus




MaTepuaIbHOU TOUYKU OT BpEMEHU

CBoOogHOE majienre. Y CKopeHue CBOOOIHOTO

HajacHus

2.1.5

KpuBonuneiitHoe nBrkeHue. PaBHomepHOE
JIBIKCHHE  MaTepUalbHOM  TOYKM  IIO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTB. [Iepuon u 4acToTA.

LleHTpOCTpEMUTETBHOE YCKOPEHHE

TexHuueckue  ycTpoWcCTBa: CIUIOMETD,
JIBUKEHHE CHapsAIOB, LENHbIE U PEMEHHBIE

nepeaadun

IIpakTnueckue paboThL. Nsmepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIUEHUS MEXAY ITyTSIMH, IPOUIECHHBIMH
TEJIOM  3a  IIOCJIEOBAaTEIbHBIE  PABHBIC
IIPOMEXYTKH BPEMEHH IIPU PaBHOYCKOPECHHOM
JBWKEHUH C HA4YaJbHOM CKOPOCTBIO, PaBHOU
Hy10. M3ydeHne IBUKEHHUS [apuKa B BA3KOU
xuakoctu.  M3ydeHwe — ABMKEHUs — Tena,

OpOILIEHHOT0 rOPU30HTAIILHO

2.2

H#Part## INHAMUKA

2.2.1

[TpuHIMT OTHOCUTEIBHOCTH lNasnmnes.
IlepBriii 3akoH HbroroHa. HHepuuanbHbie

CUCTEMBI OTCUYETA

222

Macca tena. Cuna. IlpuHinun cynepno3unuu

CHJI

223

Bropoii 3akoH HbloToHa asi MaTepuanbHOM
TOYKH B UWHEPIUATHHOW CHUCTEME OTCYETA
(UCO). Tpernit 3akoH Herlorona mus

MaTCpHaAJIbHBIX TOYCK

224

3aK0H BCEMHUPHOTO TAroTeHust. Cuiia TSHKECTH.

ITepBas kocMuyeckas ckopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs




CKONIBKCHUST W CWJIa TPEHHS  TIOKOS.
Koadpdurment tperus. Cuna COnmpoOTHBICHUS

IIpu ABUXKCHUH TEJIA B ) KUAKOCTHU WUJIU Ira3ec

2.2.7

HOCTynaTeHBHOC M BpPamaTCJIbHOC ABHXKCHUC

abCoIIIOTHO TBEPOTO Tena

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpAILEHUS.
IIne4o cwibl. YcnoBus paBHOBECUS TBEPIOIO
tena B UCO

229

Texuuueckue yCTpOﬁCTBaI MNOAIIMITHHUKH,

ABVKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTtuueckue paboTel. M3yueHue ABMKEHUS
Opycka 1O HaKJIOHHON TIJIOCKOCTH TOJ
JICUCTBUEM HECKOJbKUX cui. MccnegoBaHue
3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX
B nedopmupyemMoll MpyKWHE W PE3UHOBOM
obOpasnie, OT BEIWYMHBI HX JaedopMmaluu.
HccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOILICTO OCh BpalllCHUSA

2.3

###HPartH#H#3AKOHDBI COXPAHEHUW S B MEXAHUKE

Nmnynbc MaTepuaibHOM TOYKH, CHUCTEMBI

2.3.1 MaTepualbHbIX TOYeK. Mmmynbc cuibl u
M3MEHEHUE UMITyJIbca Teja
)30 3akoH coxpaHenuss ummnyinbca B HCO.
o PeakTuBHOE IBIKEHHE
233 PaGora cumnbl
234 MomHoOCTh CUJTbI
35 Kunernueckast sHeprusi MaTepuajbHON TOUKH.
o TeopeMa 0 KHHETUYECKOU SHEPTUU
[TorenumansHas osHeprusa. [loTeHumManbHas
)36 SHEPrus yhapyro nepopMHUpPOBaHHON
o npyxuHbl. IloTeHuuanbHas >Heprus Tena
BOJIM3H MMOBEPXHOCTH 3eMIIU
2.3.7 [ToreHnManbHbBIE U HEMOTEHUUAJIBHBIE CHIIBL.

CBsi3b  pabOThl HEMOTEHIIMAJIBHBIX CHJI C




HN3MEHCHHEM MEXaHUYeCKOM OHEPIrun
CHUCTCMBI TCII. 3akoH COXPAaHCHUA

MEXaHUYECKON IHEPTUN

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuueckue yCTpOMCTBA: JIBUKEHUE PAKET,
o BOZOMET, KOIIEp, IIPYKUHHBIM [UCTOJIET
[Tpaktuyeckue paboTel. HM3ydeHue CBA3M
T CKOpPOCTEM Tel IpUu HEyImpyrom yjape.

HccnegoBanue CBA3U pa6OTBI CHIJIBI C

M3MCEHCHHEM MEXaHHYICCKOM OHEPIUU TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE HOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. bpoyHoBckoe
neuxenue. Audoysusa. Xapakrep ABUKEHUS U

B3aUMOJICHCTBHS YaCTHUI] BeIlleCTBa

Mopnenun CTpoeHMsI Ta30B, JKUIKOCTEH W
TBEPABIX TeN U 00BSCHEHNE CBOMCTB BEIIECTBA

Ha OCHOBC 3THUX MO,Z[GJICI‘/'I

3.1.3

Macca MOJICKYIJI. KomnuectBo BCIICCTBA.

[TocTostHHast ABoraapo

TermoBoe paBHOBecue. Temmepatypa u €€

u3mepenue. llkana remneparyp Llenscus

3.1.5

Mogens  wupeanbHoro rasza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOPUU NACATIBHOI'O I'a3a

3.1.6

AOGcomoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETHYECKOW PHEPTrUu TEIJIOBOTO JABUKECHUS

yactuil raza. [lIkana temneparyp KenbBuna

VpaBuenue Kianeiipona — Menzgeneesa.

3akon JlankToHA

3.1.8

I'a3oBbIe 3aK0HBI. M30mponeccs B UACAIBHOM
ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BEIECTBA:

U30TepMa, N30X0pa, n3odapa




Texuuueckue YCTpOMCTBA: TEPMOMETD,

6apometp

3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3JyXa B KJIACCHON KoMmHaTe. MccnenoBanue
3aBUCHMOCTH MEXIy NapaMeTpaMH COCTOSHUS

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOJANMHAMUKN

3.2.1

TepMoguHamuyeckass cucteMa. BHyTpeHHsA
SHEPrus TEPMOJMHAMUYECKOW CHUCTEMBI U

CIIOCOOBI €€ U3MEHEHUS
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KonunuectBo TerioTsl u pabota. BHyTpeHHss

SHEPTHA OAHOATOMHOI'O HACAJIBHOTO I'a3a

323

Bunel Temonepenauu: TENIONPOBOJHOCT,
KOHBEKIMSA, U3JlydeHue. TermoéMKoCTh Tena.
VYienpHasg TEINIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIOINICPCaaqIC

324

IlepBbIil 3aK0H TEpMOAMHAMHUKH. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKU K
u3omnpoueccaMm. I'paduueckass UHTEpIIpeTAUSL

paboTHI Ta3a

3.2.5

TeroBble mamuHbl. [IpuHIUIBL  OEHCTBUA
TEIUIOBbIX MammH. [IpeobpazoBanus >HEPruu
B  TEmwIoBbIX MammHax. KoaddunueHnt
nosiesHoro  nerictBus  (mamee —  KIIJ)

ternoBor MamuHbl. [{ukin Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpatumMocTh  TpOLIECCOB B NIPHUPOJIE.
Temnossie IIBUTATEIN. DKOJIOTHYECKUE

pOo0OJIeMbI TEIII0IHEPTETHUKU

3.2.7

TexHnyeckue YCTpOMCTBa: JIBUTaTEIb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAWJIbHUK, KOHAUITHUOHED

3.2.8

[Ipaktuueckue padbotel. U3mMepenue yaenbHon

TEILUIOEMKOCTH

33

###Par#H##AI'PEIATHBIE COCTOSAHUWA BEILIECBA. ®A30BbIE




ITEPEXO/IbI

3.3.1

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue
u KUTICHHE. VY nenbHast TETIOTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPBI

KUIICHUSA OT JAaBJICHHUA

332

AOcomioTHag M OTHOCHUTEIbHAS BIIAXKHOCTH

Bo3yxa. HacelmeHnHsIil map

3.33

Tépnoe TEJIO. Kpucrannnueckue u
amopdHble Terda. AHHU3ZOTPONHUS  CBOWCTB
KPHUCTAJIJIOB. >KI/II[KI/IC KpuCTaJlJIbl.

COBpeMeHHBIe MaTcpHrajibl

334

IInaBnenue wu KpucCTaJuIn3anus. Y nenbHas

teruioTa miasiaeHus. Cyonumanus

335

YpaBHeHuUE TEII0BOro OanaHca

3.3.6

TexHudeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
IIOJIyYEHHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOTNH

3.3.7

[IpakTuueckue paboTHI. H3mepenne

BJIA’JKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

##HPar##H##IJIEKTPOCTATUKA

4.1.1

DneKTpu3anus Tei. JNeKTpuIecKkuit 3apsa. Jpa

BU A DJICKTPUYICCKHUX 3aps10B

4.1.2

HpOBO,Z[HI/IKI/I, AUSJICKTPUKHU u

IIOJIYITPOBOTHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiictBue 3apsaoB. 3akoH Kynona

4.1.5

DIIEKTPUYECKOE noJe. Hanpspok€aHOCTh
3JIEKTPUYECKOrO oJs. [TpuHIMD
cyneprno3unuu.  JIuHUM — HANpPSHKEHHOCTH

SJICKTPUYICCKOTO IMTOJISA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITorenimain. Pa3HocTh NOTEHIIMATIOB




HpOBO,Z[HI/IKI/I U OUBJICKTPUKKU B IIOCTOSHHOM

4.1.7 NIEKTpUYeckoM  mone.  Jludnexrpuueckas
MPOHUIIAEMOCTh
DIEKTPOEMKOCT. Konnencarop.
4.1.8 ONEeKTPOEMKOCTh  IIOCKOTO  KOHJEHCAaTopa.
DHeprus 3apsKEHHOT0 KOHAEHcaTopa
TexHuyeckue  ycTpoOWCTBa:  3JIEKTPOCKOTI,
419 JIEKTPOMETP, DJIEKTPOCTATUYECKasl 3alluUTa,
o 3a3eMJIEHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTuueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYIICCTBOBAHUA IIOCTOAHHOI'O

421 anekTpuueckoro Toka. Mcrounuku toka. Cuina
ToKa. [IoCTOSIHHBIN TOK
422 Hanpspkenue. 3akon Oma jy1s ydacTka enu
423 DNEKTPUUECKOE COMPOTUBJICHHUE. Y IeTbHOE
o CONPOTHUBIICHUE BEIIECTBA
494 [TocnenoBarensHOE, napasuiesbHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
Pabora snektpuyeckoro toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 Mo1HOCTb 31EKTPUYECKOT0 TOKA
anekTpoaBwkymas cuina (manee — DJC) u
427 BHYTpPEHHEE COMPOTUBIICHHE UCTOYHHMKA TOKA.
o 3akon Owma i 1O’AHOM  (3aMKHYTOM)
3NIeKTpUYecKou 1enu. KopoTkoe 3aMbIkaHue
DneKTpOHHAas POBOJAUMOCTH TBEPABIX
428 METJIJIOB.  3aBUCUMOCTb  COTPOTHBIICHUS
o METaJIJIOB oT TEeMIEPaTyphl.
CBepXIpoBOIUMOCTh
4.2.9 OnekTpuueckuid TOK B Bakyyme. CBolicTBa




AIEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. Co6CTBEHHAs U MPUMECHAs
IIPOBOAMMOCTh IMOJIYNpPOBOAHUKOB. CBoiicTBa

p-n nepexoja. [ToxynpoBoaHUKOBBIE TIPUOOPHI

4.2.11

OJIEKTPUYECKUH  TOK B DJIEKTPOJIUTAX.
3JI€KTPOJII/ITI/ILICCK3.$I Jucconuanus.

DIIeKTPOH3

4.2.12

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOATENbHBII U HECAaMOCTOSITEJbHBIN
pasp4ana. PaznmuHpie THIIBI CaMOCTOSITEIIBHOTO

pazpsna. Monnus. [1nazma

4.2.13

TexHuueckue  ycTpoOHCTBa: amIepmerp,
BOJIbTMETP,  peoCTaTr, MCTOYHHUKH  TOKa,
JIEKTpOHArpeBaTesbHbIE IpUOOpHL,
AIIEKTPOOCBETUTEIBHBIE TIPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBIH JMOJ,
TEPMHUCTOPHI u (boTope3nucTopsl,

HOJ'IyrIpOBOI[HPIKOBLIfI AUoa, raJlbBaHUKa

4.2.14

[IpakTrnueckue paboTHI. N3yuenne
CMEILaHHOTO COeIMHEHHS PE3UCTOPOB.

U3smepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpPEHHEro comnportusieHus. HabOmoneHue

IIEKTPOJIN3A

11 KITACC

Kon
pa3jien
a

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

OJIEKTPOAMHAMUKA

4.3 ##HHPar#MAT' HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA S MHAY KN A

4.3.1

IlocTrostHHBIE MarHuThbl. B3amMmoneiicTBue

IIOCTOSHHBIX MarHuTOB

432

MaruutHoe mone. Bektop MarHuTHOM




uHayKiuu.  [IpuHIun — cyneprno3uiuu.
Jlunum marnutHOM uMHAyKuuu. Kaptuna
JIMHAM  MAarHuTHOW  MHAYKUUHU  TOJA

INOCTOAHHBIX MarHuTOB

MaruutHoe I10JI€ MPOBOJHHUKA C TOKOM.
Kaptuna nuHMII 1OJISI JJIMHHOTO MPSIMOTO

MNpOBOAHHWKA M 3aMKHYTOI'O KOJIbIIEBOI'O

4.3.3 MPOBOJIHUKA, KATYWIKH C TOKOM. OmbIT
Opcrena. BzaumoelcTBre NpOBOIHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOZlyJIb U HallpaBJICHUE
Cuna JlopeHnua, e€ MOAyJb U HalpaBJICHUE.
JIBrm>keHue  3apsOKEHHOW — YacTUIlbl B
435 OJTHOPOJIHOM MAarHuTHoM Tone. Pabota
cunsl JIopeHia
4.3.6 SIBNIeHME 3IIEKTPOMArHUTHOM UHIYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKLIUH
OJ1C unaykimu. 3aKOH 3JEKTPOMArHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe »snexrpuueckoe mose. IJIC
WHIYKIIMA B TIPOBOJHHUKE, JBIDKYIIEMCS
439 MOCTYMATEIbHO B OJHOPOJHOM MarHMTHOM
roJjie
4.3.10 [TpaBuio Jlenna
NHayKTUBHOCTH. SIBI€HUE CaMOMHAYKIIWH.
4.3.11 O/C camouHIyKIUH
DHepruss MarHUTHOTO TOJSI KaTyIIKH C
4312
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIe
TexHuveckne  yCTPOWCTBA:  TOCTOSIHHBIC
MAarHUTEHI, AIIEKTPOMATHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEITH
AIIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS M1eYb
4.3.15 IIpaxTruueckue paboTHI. N3yuenne




MAarHUTHOTO TIOJISI KAaTyIIKH C TOKOM.
HccnenoBanne OeWCTBUA  ITOCTOSIHHOTO
MarHMTa Ha paMKy ¢ TokoM. MccinenoBanue

SABJICHUA SHCKTpOMaFHHTHOﬁ HHAYKOUN

KOJIEBAHWMA 11 BOJIHBI

5.1

##HHPart#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnass  cucrema. CB0OOmHBIE
KojeOanus. ['apMoHWYeckue KoyieOaHuUs.
[lepuion, uactora, amrmumtyaa u (Qasa

KosieOaHuit

5.12

[IpyxuHHBI MasTHUK. MaTtemaTudeckui

MasiTHHK

YpaBHeHHE TapMOHHUYECKUX KojeOaHUH.
Kunematuueckoe " OUHAMHUYECKOE

oIMcaHue Koje0aTeILHOro JABUKCHUA

5.14

IIpeBpamenue SHEPrUU pu
FapMOHMYECKUX  KOJIEOAHUSX. Cas3b
aAMILTATY b KoJIeOaHU HUCXOIHOU
BEJIMYMHBI C aMIUIMTyJaMHU KoJjieOaHuil e

CKOPOCTH M YCKOPEHUS

5.1.5

KoneGarenpupiii  koHTYp.  CBOOOIHBIC
QJICKTPOMAIrHUTHBIC KOJIe6aHI/I$I B
UeaTbHOM  KOJeOaTeNIbHOM  KOHTYDE.
AHaQJIOTHST MEXJy MEXaHWYECKHMHU H
SJICKTPOMAarHuTHBIMUA KOJIe6aHI/I$IMI/I.

®opmyna Tomcona

3aKoH COXpaHCHHA SHCPIruu B HACAJIbHOM

KOJIe0aTEIIbHOM KOHTYPE

5.1.7

Brinyx1eHHbIE MEXaHUYECKHE KOJICOaHMUs.
Pe3onanc. Pe3onancuasn KpHBasl.
BoinyxneHnbie 3JIEKTPOMAarHUTHbHIE

KoJIeOaHusl.

5.1.8

[lepemennbii  TOK.  CHHYCOUIATBHBIN

IIEPEMEHHBIN TOK.

5.19

MoI1HoCTb [IEPEMEHHOI0 TOKA.




AMIUTMTYTHO€ W JCHCTBYIOIIEE 3HAUYCHUE

CHJIBI TOKA U HAIIPSKCHUS

5.1.10

Tpanchopmarop. [IpousBoacTso, nepempaya
U TMOTpebsieHne 3JEKTPUUECKON SHEpruu.
DKOJIOTrM4eCKHE PUCKU TPU IPOU3BOICTBE
ANEKTPUIECKOMN SHEPIHH. Kynerypa
UCIIOJIb30BaHUS AIIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad,
DIEKTPUICCKHUI 3BOHOK, JIMHUA

QJICKTpOIICpCaavd

5.1.12

[Tpaktueckne pabotel. HccnemoBanue
3aBHCHMOCTH TEpHOAa MalbIX KOJIeOaHHit
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMEeHHOTo TOKa B
LeNu U3 TOCIEN0BaTeIbHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3UcTopa

5.2

#H#HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepuon. Ckopocts
pacnpocTpaHeHUs] M JJUMHA  BOJIHBL

HonepeqHHe " IIPOAOJIbHBIC BOJIHBI

522

###Par### MatepbepeHiusa u audpakiys

MCXaHHUYCCKHUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

DJEKTPOMAarHUTHbIE  BOJHBL. Y CJIOBUA
H3JIy4YCHUSA SJICKTPOMArHuTHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B u v

B DJICKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakeHHEe, MPEIIOMJICHHE, NOIIpH3aLus,
mudpakuus, uHTepdepeHuus. CKOpocTb

SJICKTPOMArdHuTHBIX BOJIH

5.2.6

[Ixana AIEKTPOMArHUTHBIX BOJIH.




HpI/IMeHeHI/IC OJICKTPOMAariuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI paI[I/IOCBSBI/I U TCICBUACHUA.
Pannomokamust. DJIEKTPOMarHuTHOE

3arpsA3HCHUC oxpy;xa}omeﬁ Cpeabl

528

TexHudeckue yCTpOMCTBA: MYy3bIKaJIbHBIC
MHCTPYMEHTBHI, YIBTPA3BYKOBAsI
JUarHOCTHKa B TEXHUKE W MEIULUHE,
panap, paauoONPUEMHHK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-neun

53

#HPariHH#OIITUKA

5.3.1

[TpsimonMHEWHOE pacnpocTpaHEeHHEe CBeTa

B OJIHOpOJHOM cpeae. Jlyu cBeTa

532

Otpaxenue cBeTa. 3aKOHBl OTPAKEHUS
csera. [loctpoeHne M300payKeHUi B TIOCKOM

3epKase

533

[Ipenomnienne cBera. 3aKOHBI TPETIOMIICHHS
CBeTA. AOCOIIOTHBIA IOKa3arTeib

MMPCIOMJIICHUA

534

ITormHoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHblid yrosl MOJTHOTO BHYTPEHHETO

OTpaXKEHUs

535

Hucnepcust  cBera. CIOXHBIM  COCTaB

Oenoro ceera. Llser

53.6

CoOuparoliiie M pacceuBarOlINe JIMH3BL.
Tonkasa nuH3a. POKYCHOE DPACCTOSHUE H
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[Toctpoenne n3obpaxkeHuil B coOMparoLx
U pacceuBaromux auH3ax. Popmyna
TOHKOW JIMH3bl. YBEIWYEHHE, JaBAEMOE

JIMH30M

5.3.7

IIpenensl NpUMEHUMOCTH I€OMETPUUECKON

OIITHKH

5.3.8

Wntepdepeniuss  cBera.  KorepeHTHble

HCTOYHHUKHU. YcnoBus HaAOJIIOICHUS




MaKCUMyMOB u MUHHUMYMOB B
UHTEePPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)33HI)IX KOI¢pCHTHBIX HCTOYHUKOB

Hudpakuuss  cBera.  dudpakumonnas

pemérka. YciaoBue HAOMIOACHUS TIABHBIX

5.39 MaKCHUMYMOB npu MaJICHUU
MOHOXPOMaTH4ECKOT O cBeTa Ha
TU(PPAKINOHHYIO PEIETKY
5.3.10 [Tonsipusanus ceera
TexHu4eckue yCTpOMCTBA: OYKH, JyIa,
doroanmapar, NPOESKIUOHHBIN ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOTII, BOJIOKOHHAS
OMTHKA, IupakmoHHas pemeéTka,
HOJIIPOU ]
ITpakTnueckue paboThI. N3mepenue
5310 nokasaresst npenomiieHus. MccinenoBanue

CBOWCTB  M300pakKeHMH B  JIMH3aX.

HaGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panunbl TPUMEHMMOCTH KJIACCHYECKOM
MEXaHUKH. [TocTynatel TEOPUH
OTHOCHUTCIIbHOCTH HHBApUAaHTHOCTDb
MOJYJSI CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTEIIFHOCTD OOJHOBPECMCHHOCTHU.
3aMeI[J'IeHI/IC BpECMCHU MU  COKPAIICHHC

JIJIAHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOIHOM YaCTHUIIBI

6.4

CBsi3p Macchl C 3HEpPrued U HUMIIYJIbCOM
CBOOOJHOM YacTHULbl. OHEpPrus MOKos

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3NKA

7.1

#iHPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. Dopmyna [Inanka cBs3u 3HEPTUN




¢boTOHa C €ro 4YacTtoTol. ODHeprus u

UMITyJbC (POTOHA

7.1.2

OTtkpeiTHe U uccnenoBanue portodrddexra.
OIEBITEI AT. Croerona. 3aKOHEI

dotorddekra

7.1.3

YpaBHeHue OHHIITENHA hilag:|

dotorddekra. «Kpacnas rpaHULIa»

dotorddekra

7.1.4

HaBnenue cera. OnbiTel I1.H. JIeObeneBa

7.1.5

XUMHYECKOE NENMCTBUE CBETA

7.1.6

TexHU4YeCcKHue yCTPOMCTBA: (HOTOIIEMEHT,
dboronaTyuk, COJIHEYHas Oarapes,

CBETOAHO]

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma Tomcona. OnbITE
Pezepdopaa o uccieqoBaHnuo CTPOSCHUS

aToma. HnaHeTapHaﬂ MOACJIb aTOMa

7.2.2

ITocTynatsl bopa. N3nyyenune U
HorIomeHne (GOTOHOB TMpU  Iepexone
aTOMa C OJHOTO YpPOBHsS DJHEPruM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEH

OHCPIuv aToMa BOAOpOJa

7.2.3

BonHosrle cBoiicTBa yacTtull. BoaHBI 1€
Bporis. KopnyckynsipHo-BOJIHOBOM
nyanmu3M.  Jludpakius IJIEKTPOHOB  Ha

KpHCTaiax
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CrioHTaHHOE U BBIHYKACHHOC H3JTYUYCHHUC.

YCeTpoiicTBO U IPUHITUIT PAOOTHI Jlazepa

7.2.5

TexHUUeCcKre YCTPOMCTBA: CHEKTPaJbHbBIN
aHaJn3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktuueckne  pabotel.  HabGmronmenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO




7.3.1

Meroapl HaOMIONEHUS W PETHCTPALUU

SJICMCHTAPHBIX YaCTHUL]

7.3.2

OTkpbITHE  PaAMOAKTUBHOCTH.  OIBITHI
Pesepdopna 1o ompeneneHuio coctaBa
paavoakTUBHOrO u3nydeHusa. CBoiicTBa
anbda-, OeTa-, ramMmma-uznnydeHus. Briusaue

PaaArOaKTUBHOCTHU Ha JKUBbLIC OPTaHHU3MbI

7.3.3

OTkpbITHE MPOTOHA 5 HEUTpOHAa.
Hyxnonnass monmens siapa ['eiizenbOepra —
NBanenko. 3apsan sapa. MaccoBoe 4mcio

snapa. N3oTomsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH u
MMO3UTPOHHBIN OeTa-pacma. INamma-
U3JIy4YEHHUE. 3aKoH panroaKTUBHOIO

pacrmaga

7.3.5

OHeprusi CBA3M HYKJIOHOB B  fJIpe.

Snepubie cuibl. JlegekT Macchl sapa

7.3.6

Snepuble peakuuu. JleneHwe M CHHTE3

saep

7.3.7

SAnepHbiit peaxkTop. TepmosiaepHbIi
cute3. [IpoOnemMbl ¥  MEPCHEKTUBBI
SAIEPHOM  DHEPreTUKU. IKOJIOTMYECKHe

ACIICKTHI HﬂepHOﬁ OHCPIrCTUKHU

7.3.8

OnemeHTapHple  yacTHUbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAJIbHBIE

B3 aHMOHeﬁCTBHﬂ

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibCoHa, SAJEpHBIA PEAKTOP,

aroMHas bomOa

7.3.10

[Ipaktueckue pabotel. MccnemoBaHue

TPEKOB YaCTHUI] (o TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bun 3Bé3mHoro neba. Cos3Be3musi, spKue




3BE3/bI, IJTAHETHI, UX BUAUMOE IBIDKEHUE

8.2

Conueynass cucreMa. Ilima”HeTsl 3e€eMHOU
TPYIIIIBL. [lima"eThI-rUranThI u ux
CIyTHHKH, KapJIMKOBBIC TUIaHETHI. Masbie

tena CoJIHEUHOH CHCTEMBI

8.3

Connue, d¢orochepa u  armocdepa.

CotHeyHast aKTUBHOCTD

8.4

Ucrounuk sHeprun CoJiHIIA U 3BE3]T

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETUMOCTb, paJHUyC, TeMIlepaTrypa,
150:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpaNbHBII  KJIACC — CBETUMOCTDHY.
3BE3pl  IJIABHOW  I10CJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY» IS

3BE3/1 INIaBHOI MOCJIEN0OBATEILHOCTHA

8.6

H##Par###BuyTpennee cTpoeHue  3BE3.
CoBpeMeHHBIE NPE/ICTABICHUS 0
MMPOUCXOXKACHUN W 3BOJIHOLIUU COJIHI_[a )41

3BE3/1. DTanbl )KU3HU 3BE3T

8.7

Mineunbiii  Ilyte — Hama [anakruka.
CnupanbHas cTpykrypa  l'anmaktukwy,
pacupenesneHne 3BE€31, ra3a W IbUIM.
[lonoxenne wu npuwxenne ConHua B
lanaxtuke. Ilnockas wu  chepudeckas

HOJCUCTEMBI I aJITaKTUKH

8.8

Tuner ramaktuk. PaguoramakThku U

KBa3apbl. YEpHBIE ABIPHI B sIpax rajJakTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6Oma. PasOeranue ramaxkTHK.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsiaen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOI.
Mertaranaktuka. Hepeménusie mpoOieMbl

ACTPOHOMHUH




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYUEHUKA

» ®usuka, 10 knacc/ Msxkumes I'.51., Byxosues b.b., Corckuii H.H.; mon penakiueit
[TapdenTtreBoit H.A. AknonepHoe o6mmectBo «M3natenscTBo «IIpocBemienuney
» ®usuka, 11 kmace/ Mskumes I'.JI., byxosues b.b., YUapyrua B.M.; nox penaxiueit
[TapdentbeBoit H.A. Akimoneprnoe odmectBo «M3natenscTBo «IIpocBemnieHuey

 AknonepHoe obmiectBo «M3marensctBo «lIpocBemenue» 3agaunuk mno gusuke 10-11

kiace / PeimkeBuy A.I1.

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJIA

*Coopnuk 3a7a4 1o puzukel0-11 knacesl. Yriyonénnsiii yposens / [lapdentreBa H. A.
» ®usuka. Paboune nporpammel. [Ipenqmernas muaus yuebuukos "Knaccnueckuii Kypce". 10-

11 xmaccer / Hlaranmuaa A. B.

* Terpaas nns mabopatopusix padot no usuke, 10, 11 k. / [TapdentreBa H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

* https://m.edsoo.ru/7f416194
* http://resh.edu.ru/subject/28/7
* http://class-fizika.ru
* Buptyanbsnbie 1adoparopusie padboThl: https://efizika.ru Equnas komtexmus [{OP:

* http://school-collection.edu.ru/collection/ n-t.ru DnexkTpoHHas 6MOIMOTEKA HAyKa U TEXHUKA!
https://n-t.r
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