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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.

Paszgea 3. MosexkyasipHas pu3suka 1 TEpMOAUHAMHUKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMMOJCUCTBUSA 4YacTUI[ BeElIeCTBA. Mojaenum CTpOEHUs Ta30B, XKUJIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjieiei. Macca u
pa3Mmepsbl MoJiekyil. KonunuectBo BemiectBa. [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 i/ P KonTtpoasnsie | IIpakTnyeckn (mupp )
NPOrpaMmsblI Bcero o0pa3oBaTe/bHbIE
padoTsbI e padoThbI
pecypcsbl
Paznea 1. DU3UKA U METO/bl HAYUYHOI'O IO3HAHUSA
1.1 ®du3ukKa U METObl HAYYHOI'O IIO3HAHUS 2 bubmmorexa IIOK
' A y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
but6mmoreka [JOK
2.1 Kunemartka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Jlusamuia 7 https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
23 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 | hitps://m.edsoo. r/7f41 bET2
Hroro no paszneny 18
Pasznen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOMN 9 1 bubnuorexa [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuorexa [JOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazgeny

24

Paznen 4. JIEKTPOJINHAMUKA

bubmuoreka [JOK
4.1 DMeKTpOCTATHKA 10 https://m.edsoo.ru/7f41b£72
[locTosiHHBIN 2neKTpUYeCKUil TOK. TOKHU B bub6nuorexa [IOK
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 DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ii/m P Kontpoasnbie | IlpakTudyeckue (udpp )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThbl
pecypcbl
Paszpen 1. JIEKTPOAUHAMUKA
11 MarnuTHO€ moje. IJIeKTpOMarHuTHast 1 ) 3 bubnuoteka [JOK
' VHIY KLY https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 11
Pasnen 2. KOJIEBAHUS U BOJIHbI
71 MexaHu4eCKHE U DJIEKTPOMArHUTHbIE 9 1 bu6mmoteka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
)7 MexaHu4ecKkue U 3J1€KTPOMArHUTHBIE 5 1 bubmuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [{OK
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 | bubnuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHThI KBAHTOBOW ONTHKU 6 bubmmorexa [IOK

https://m.edsoo.ru/7f41c97¢




but6mmoreka [{OK

4.2 4
Crpoerue aroma https://m.edsoo.ru/7f41¢97¢
but6mmoreka [{OK
4. A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41c¢97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU

5.1 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3nen 6. OBOBILIAIOLIEE IIOBTOPEHHUE

6.1 Ob6o0muaromee MOBTOpEHNE 4 }]?;Ifsj?/l;[rf:cll(:)cl;.[rou/};f4lc97c
Hroro no pazgeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos JIEKTPOHHBIE
Jara
Ne uudposbie
Tema ypoka Kourpoasbnbie | IlpakTnyeckue | H3Y4YE€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbl padoThI A
pecypcbl
®uznka — HayKa O IPUpOJIE.
1 Hayunbie MCT(})] bl HOSH@I:)HI/IH 1 bubmmorexa TIOK
y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Ponw u mecTo pusuku B

) (hopMHUPOBaHUK COBPEMEHHOM | bubnuorexa [JOK
HAay4yHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEIbHOCTH JII0IeH
Mexanudeckoe IBUKEHUE.

3 OTHOCHTENIHPHOCTh MEXaHHIECKOTO 1 but6mmoreka [{OK
newkenus. [lepemenienue, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE npsMoNUHENHHOE ) bu6mmoreka [IOK
JBHWKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE ) bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoboHOe najeHue. Y CKopeHue | bubnmnoreka [JOK
CBOOOHOTO A/ ICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneliHoe ABUXKEHUE.

7 JBrmkeHHEe MaTepUaIbHOM TOYKH I10 1 bubmorexa I[IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun otHocuTensHOCTH [ anumnes. 1 bubmuoreka [JOK




NHepumanpHble CUCTEMBI OTCYETA.
IIepssiii 3axk0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa TIOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepuanbHOU TOUKU

10 Tpetuii 3akon Herotona nis bu6muoteka [IOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOoH BCEMUPHOTO TAroTeHus. Cuna

11 TsokecTu. IlepBas kocMuueckas bubmmorexa TIOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KorddunrienT tpenus.

13 Cuia CI(:H OTI/IBJ'I@I?I/I(I:I pu JIBI/I)P;CHI/II/I buGnnorexa [IOK

P P https://m.edsoo.ru/ff0c3{76
Teja B )KUIKOCTH WU Ta3e
[TocTynaTenbHOe U BpanaTesbHOE

14 JBUKCHHUE a0COTIOTHO TBEPAOTO TEa. bu6mmoteka [IOK
MowmenT cuinsl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
NMnynsc MaTepuabHON TOUYKH,

15 CHUCTEMbI MaTEpPUAIIbHBIX TOYEK. bubnmnoreka [JOK
Wmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOILITHOCTH CHUIIBIL.

16 Kunernueckas sHeprusi MaTepualbHON bu6muoteka [IOK
Touku. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 [TorenimanpHas HEPTHUSL. bu6nuoreka [JOK




[orenmnuanbHast SHEPTHUS YIIPYTO
neGopMUPOBaHHON TPY>KUHBI.
[lorennmanpHast SHEPTrHs TeJIa BOIU3N
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanbHble U HEMOTEHIIUAIbHBIE
cuiibl. CBsi3b pabOThI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM YHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUSI MEXaHUYECKOI
SHEPruU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHJIBI C
U3MEHEHHEM MEXaHUUEeCKOU SHEPTrrun
Tella Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa

20

Konrponsnas padora no teme
«Kunemartuka. Jlunamuka. 3aKOHbI
COXpaHEHUsS B MEXaHUKE

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE TOJI0KEHUS MOJIEKYJISIPHO-
KUHETHYECKOU Teoprn. bpoyHoBCcKkoe
nsmxenue. Auddyszus

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

22

Xapakrep JABUKECHUS U
B3aHMMOJICHCTBHS YaCTHI] BEIICCTBRA.
Mopenu cTpoeHus ra3oB, XUAKOCTEH
Y TBEPJBIX TEI

23

Macca monekyn. Konuyecto
BemlecTBa. [locrosuHas ABorazipo

24

TemmoBoe paBHOBecue. TemnepaTypa




u e€ nu3mepenue. [llkana remneparyp
Llenbcus

WUneanpueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON SHEPTUun bu6muoteka [IOK
JBHKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHas pabota
)3 «HccnenoBanne 3aBUCUMOCTH MEXIY
rnapamMeTpamMu COCTOSTHUS
Pa3peKEHHOT0 ra3ay
29 N3ompoueccel B uealibHOM raze u ux bubnuoreka [IOK
rpaduyeckoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sneprus
TEPMOJIUHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KomnuecTBo bubmmoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUs OJJHOATOMHOI'O UJI€ATLHOTO
rasza
31 Bunw tenmonepenadu buGnnorexa LIOK
p https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIIOEMKOCTH BEIIECTRA.
32 KonuyecTBo TemioTs! pu bubmmorexa [IOK
p . https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AnuadaTHbIN porece
13 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnunoreka LIOK

NPUMCHCHUC K U30IIpoLcccamM

https://m.edsoo.ru/ff0cSefc




HeoOpaTtumocTs nporieccos B

34 npupoze. Bropoii 3akoH bubmmorexa [IOK
PHPOZAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHKHU
35 [Tpunun nevicreus u KII/ TenmoBoi bubnuoreka [JOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ]
37 DKOJIOTHUECKHUE TPOOIEMBI
TEIJIO3HEPTeTUKU
13 O6o0maromuii ypok « MoseKyisipHast bubnmnoreka [JOK
¢uznka. OCHOBBI TEPMOJMHAMUKI) https://m.edsoo.ru/ff0c6938
Konrtponsnas padora no teme
39 «Monekynspnas ¢usnka. OCHOBbI bubmmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIMSL. bubnuoreka [IOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS M OTHOCUTEIbHAS
41 BJI&KHOCTh BO31yXa. HackImeHHbIi bubmorexa [TOK
Ayxa. Hl https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimyeckue u
47 amop¢HbIe Tena. AHUZOTPOIHS bubmuoreka [JOK
CBOMCTB KpHUCTaJIOB. JKuakue https://m.edsoo.ru/ff0c6510
Kkpuctauibl. COBpeMEHHbIE MaTEepHaIbl
[InaBneHue n KpUCTAIUIU3ALIMS.
43 VY enbHas TenaoTa MiaBICHUS bubmorexa [IOK
A ’ https://m.edso0.ru/ff0c6708
CyOnumarust
bubmuoreka [JOK
44 v 0
PABHEHHE TCILIOBOTO bajarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tei. DIeKTPUIeCKUN bubnuotexa [JOK




3apsan. JlBa BuJa 3JIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc

3apsI0B
IIpoBOAHUKH, TUDIIEKTPUKH U
46 Hcl)jn IIPOBOIHUKH 3aK§H COXpaHEHUS bubmmorexa IIOK
YHPOBOA ’ p https://m.edsoo.ru/ff0c6bcc
3IEKTPUUECKOTO 3apsiaa
BzaumopeiicTBue 3aps10B. 3aKoH
47 Kynona. ToueuHbIH 31€KTPUUECKUI bubmorexa I{OK
y ' p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB DJIEKTPUYECKOTO
43 noss. [IpuHuun cynepno3uuuu bubnuorexa [JOK
AJIEKTPUUECKUX Tosie. JInnun https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTU
Pabota cwit 3ieKTpocTaTHuecKoro
49 noist. Ilorennuman. PasHocTh bubnmorexa LOK
’ tait. https://m.edsoo.ru/ff0c6100
MOTEHIINAIOB
ITpoBOMHUKY U TUDIEKTPUKH B
50 3npeKT OCTaTUYECKOM nTonIe bubmorexa LHOK
p ' https://m.edsoo.ru/ff0c7018
JuanexTpudeckast TpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexTpoéMiocTh. KoHaeHcaTo
P A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHIEHCcATOpa. DHEPIUA 3apSKEHHOTO bubmorexa LHOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
53 JlabopaTtopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"
54 [IpuHUuUI NENCTBUA U IPUMEHEHUE

KOHJIEHCATOPOB, KOIMPOBAJILHOTO
anmapara, CTpyHHOro IpuHTepa.




DNeKTpocTaTUYECKas 3alluTa.
3a3eMIIeHuE AIIEKTPOIPUOOPOB

55

DIEKTPUYECKUM TOK, YCIOBHS €r0
cyuiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
Comnporusnenue. 3akon Oma st
ydacTka [enu

56

ITocnenoBarenbHOE, NapaIeNbHOE,
CMEIIAaHHOE COEAMHEHNE
poBOIHUKOB. JIabopaTopHas paboTa
«/3yueHue cMemaHHOro COeIMHEHUS
PE3UCTOPOB»

0.5

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH J[xxoyins-Jlenna

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

58

3akon Oma 115 MOTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambIkaHue. JlaboparopHas pabota
«3mepenune IJIC uCTOYHUKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD)

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS TPOBOJIUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTD
COINPOTHBIICHUS METAJLIOB OT
Temneparypbl. CBEpXIPOBOIUMOCTh

60

DNEeKTpUUYECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB

61

[omynpoBOIHUKH, HX COOCTBEHHAS U
IIpUMecHas poBoAuMocTs. CBOMCTBA
p—n-nepexoxa. [loaynpoBogHUKOBbIE

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




prOOpbI

DNEeKTpUUYECKUN TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB.

bubmuoreka [JOK

62 1
DIEKTPONUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTponn3
DNEeKTPUYECKUM TOK B rasax.

63 CamMocTosATenbHBIN U 1 bu6muoteka [IOK
HECaMOCTOSITENIbHBIN pa3psil. MoJHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuueckrue mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6muoteka [IOK
npuMeHeHue. [IpaBuina TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301MacHOCTH

65 O6o00maromuii ypox | bubnuotexa [JOK
«DNEeKTPOIMHAMHUKA)» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Onektpocraruka. [TocrosHHBIN | bu6mmoreka [IOK
3JeKTpUUeCcKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 PesepBHblii ypok. KonTponbHas 1 bubmuoreka [IOK
paborta no Teme "DneKTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. Q000U ypok 1 bu6muoteka [IOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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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. Bricora 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

50

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa o onpexnenennio cocrasa
PaIMOaKTHBHOTO M3ITy4eHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eTa-, raMma-
u3nyuyeHus. Bnusuaue
PaJMOaKTHBHOCTH Ha YKHUBBIC
OpTaHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'aMMa-uzinyueHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B siZIpe.
SAnepHbie peakuuu. SaepHbIit
peaktop. [IpoGiieMbl, IEPCIIEKTUBHI,
AKOJIOTHYCCKUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaOII0ICHUS U
PETUCTPALMH dJIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalbHbIE
B3auMoJieicTBUSA. ENUHCTBO
(bu3NYECKOI KapTUHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro nebda. Co3se3nus,
HpKI/Ie 3Bé3)1])1, IIJIAaHETHI, UX BUANMOC
newxkenne. ConHeuHas cucreMa

56

Comure. CoitHeuyHast aKTUBHOCTb.




HcTtounuk sHeprun ConHua U 3BE3]1

57

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI [NIABHON
IIOCJIEI0BATEIbHOCTH. BHYyTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
IIPEJICTaBICHUS O IPOUCXOKIECHUH U
sBostonny ConHua u 3B€37

58

Muineunsii I1yte — nama ['anaktuka.
ITonoxxenne n npuxenue ConHua B
INanaxTtuke. I'anaktuku. YE€pHble
JBIPHI B SIAPAaX FAJIAKTUK

59

Bcenennas. Pa3beranue rajgakTuk.
Teopwust bosnbiioro B3peiBa.
PennkroBoe nsnyudeHue.
MerTaranakTuka

60

Hepewennsie npo6ieMbl aCTPOHOMUH

61

Kontponbhas pabota «51eMeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

O60o06matomuii ypok. Pons ¢pusuku u
aCTPOHOMUH B 3KOHOMUYECKO,
TEXHOJIOTHYCCKOM, COIMAJIEHON 1
ITHYECKOH cepax NesTeTbHOCTH
4yeJIoBeKa

63

O6o06matomuii ypok. Pons u mecto
(bU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

64

Ob6o6maromuii ypok. Posb
¢du3nyeckoii Teopuu B GopMHpOBaHHU




NpeCTaBICHUN O (PU3NIECKON
KapTUHE MUpa

Ob6o6maromuit ypok. Mecto
¢du3uUecKkoil KapTHHBI MUpa B 00IIEM

65 psAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HBbIX NPEICTaBICHUN O IPUPOAE

66 PesepBHbli ypoK. MarautHoe mnoie. 1
DNeKTpOMarHuTHasi MHAYKLIHUS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CIelMaIbHON TEOPUH 1
OTHOCHUTEIILHOCTH
Pesepnbiit ypok. KBanToBas ¢pusuka.

68 BHCI\I/I)CHTBI};I()JTpOHOMI/II/I u ! 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpopU3UKU
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

1. Mskumes I'. 5. @usuka. 11 xnacc: yue0. s o0meoopa3oBaTeIbHBIX OpraHU3aIui:
6a30Bblii U yriuyomn. yposuu /I'. 1. Msakumes, b. b. Byxosues, B.M. Hapyrun; nox pen. H. A.

[TapdenroeBoii.- 9-e u3a. — M.: IIpocsemenne, 2021 — (Knaccuueckuii Kypc).

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®uzuka. Paboune nporpammsl. [IpenmerHast nunus yueOHukoB cepun «Knaccuueckuii
Kypce».10—11 xmaccsl : yueb. mocodue uist oomeodpasosat. opranuzanuii / A. B. Illaranuna. -
M. : [IpocBemienue, 2017.

2. Mskumes I'. §I. @usuka. 11 knace: yue0. st 001eo0pa3oBaTeIbHBIX OpraHU3aIiii:
0a30BbIii U yriyou. ypoBru /I'. 1. Mskumes, b. b. Byxosues, B.M. Hapyrun; mox pen. H. A.
[MapdenrpeBoii.- 9-¢ m3a. — M.: [Ipocemenne, 2021 — (Knaccuueckuii Kypc).

3. [MapdenrpeBa H.A. CoopHuK 3a1a4 110 usuke.10-11 knaccer: yaebHOe mocodue ais
obmeoOpaszoBarenpHbIX opranusanuii / H.A. [lapdentoeBa. - 8-¢ u3a. - M.: [IpocBenienue,
2018.

4. Caypos [0.A. Tloypounsie pa3padotku. 10 kimacc. 5. Mapon A.E., Mapon E.A. Onopusie
KOHCTIeKTHI 1 auddepenunpoBannble 3anaun 6. 3a6otud B.A., Komuccapos B.H. KonTpois

3HAHUM, YMEHUI U HaBBIKOB YUYaIIUXCSI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnnoreka 11OK https://m.edsoo.ru/ff0d1784

info@infourok.ru

https://phys-ege.sdamgia.ru/
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