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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pPE3yJbTaTaM OOyUEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl OCBOGHHUS Kypca (HU3MKU: JMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nkay 1o rojgam o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOO0pa3HBIX TEXHOJIIOTH B cpepe SHEPreTUKH, TPAaHCIIOPTa, OCBOEHHUSI KOCMOcCa,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS MPU BBIMOJIHEHUHU UMU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 HOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3esnoB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[aX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).

CHCTEeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pPealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a0OPaTOPHBIX paboT, KOTOPbIE B IpOrpaMMme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boijenenrie B yka3zaHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJAJCHHE OOYYaroIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yeisieTcs pEIIeHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETrpUpYs 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBum ¢ TpedoBanussMu @I'OC COO k MmaTepUanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JlemoHCTpanoHHOe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHNEYMBAET IOCTAHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI  M3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldoOT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTpEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEJUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3y4YeHHUsI OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATIBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne ITUX Ienei 00ecrednBaeTCsl pelieHHeM CIISAYIONINX 3a1a4 B

npornecce U3ydeHus Kypca GU3NKH Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOM
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHME YCIIOBHMM JJISl Pa3BUTHsS YMEHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
pOBeNECHHUsST J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOHbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrmkeHue. J[BUKeHNE MaTEpUAIIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LICMIHbIC U PEMEHHBIE MEpe/Iayuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBwxkeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPWU3OHTY U
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA AJ1s1 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Tsoxectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABWKEHUU TEJIa B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPIuUs YIIPYro
nehopMUpoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophsle pabomuwl

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHMMOJEUCTBUS 4YacTUIl BemlecTBa. Mojaenu CTpOEHHUs ra3oB, >XHIKOCTENM U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekysa. Konnyectso Bemecrsa. [loctositnnas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevictBus TemwoBoi mamuHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHHuYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OneIT N0 ainabaTHOMY PACUIUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusn eéeuyecmea. Pazoevie nepexoont

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmeHHBId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONUS CBOMCTB
kpucrawioB. JKuuakue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHUUecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH IOIYYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHrie 0THOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXpPAHEHUSs
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYyNEPHO3UILIUHA ANEKTPUUYECKUX Mojel. JIMHUM HanpsyKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoieiicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOMIaaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaieIbHOE, CMEIIAHHOE COSTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoa. [lomynmpoBoIHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMeTp,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTE€MaTUKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, rumores3a, (Qunueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALNA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMAaTEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUSA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nMy MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAYyKHMU. KapTuHa NMHUNA MAarHUTHOM WHIAYKUHUM T1OJIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nanekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MarHUTHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbIE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u $aza KoyeOaHUN.
[IpyVMHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHEpruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUYECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanue cBONCTB BIHYX ICHHBIX KOJIeOaHUH.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyILIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHuss W JuiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakimus,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckre yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIoOMIICHUs] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HccenenoBanne CBOVCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE, ITPEJIOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U OoNTHYECKas cuiia TOHKOW JuH3bl. [locTpoeHne n3o0paxkeHnuit B COOMPAIONINX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMIOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(EpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozellb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIy CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEHIETKY.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne nokasaress NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeHUAIbHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpALCHUE
JUIVHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKOM YaCTHLIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Heprun HOTOHA C €T0 YACTOTOM. DHEPrus
U UMITyJbC (POTOHA.

OTtkpoiTue 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboroaddexra. YpaBHenue DiinHmreitHa 1y gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPaKTHUECKOE MPUMEHEHHUe: (POTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BosHoBbIe cBOlicTBa yactull. Bosnsl ne bpoiis. KoprycKynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paaunoaktuBHOCTH. OnbITh Pezepdop/ia o onpeieeHuIo coctaBa pau0akTUBHOTO
uznyyenusi.  CpoiictBa  anmbda-, Oera-, ramMma-usiaydyeHus.  BunusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE NIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio saapa. M30Torsbl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Snepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa U IIPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHLL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTHI aCTPOHOMMHU M ACTPOPU3NKHU

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConneuyHass akTUBHOCTh. Mctounumk sHepruu ConHua U 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJIENOBATENBHOCTH. BHYTpEeHHee CTpoeHHuE



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKAEHUU U 3Borounu ConHia u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPENICTICHUS TTOJIOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOU HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHpoBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TEJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNIECKON PEIIETKH, CTIEKTPATbHBIN aHAN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHU M.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, MHAYKIMOHHAs I€4Yb, pajaap, paJuoONpUEMHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebOHOro mnpenmera «®Pu3nuka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBanus (06a30BbIi YPOBEHb) JOJKHO 00ECTIEUUTh JOCTHXKEHHUE CIIEIYIOUIUX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmkay» T0KHbI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolMXCsl PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pPacCIIMPEHUE >KU3HEHHOIO
ONBITA U OIBITA JEITEIBHOCTH B MPOLIECCE Peajr3alli OCHOBHBIX HAIPaBICHUU
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPTraHU3aIiy;

YMEHHUE B3aMMOJEHUCTBOBATH C COUMAIBHBIMA UHCTUTYTAMU B COOTBETCTBHHU C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM I'PaKTaHCKON UACHTUYHOCTH, ITATPHOTH3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAs ACTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiiero pu3n4Ieckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodecCHoHANbHONU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOMN M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyayuieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TJIAHBI;

TOTOBHOCTh U CITOCOOHOCTHh K 00pa30BaHMIO U CAMOOOPA30BAHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rnYecKOro BOCIIMTAHUS

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJNbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHHUE U OCYIIECTBJICHUE JIEMCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHUe OIbITa JEATEIbHOCTH HKOJOTHYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTeIIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YCHUS (PUBHKHU OCYIIECTBIIATH MPOCKTHYIO M HUCCIEA0BATEIIBCKYIO IEITETbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeilCTBUSA
ba3oBble Jiornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBbHOCTH, 3aJaBaTh IapaMETPpbl U KPUTEPHUU HX
JTOCTHOKEHHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W MNPOTUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ Y4E€TOM aHaIu3a UMEIOITUXCS
MAaTEPUAIBbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHUBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBUSIX PEaIbHOTO, BUPTYaJIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHUSIMU W METOJAMH
bu3nYecKoil HayKH;

BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
WHTEPHIpETalU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3WpOBaTh 3a/]auy,
BBIIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOIUTh apTYMEHTHI IS TOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTb OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TOJIy4eHHUs MHPOpPMAIUN (PU3UIECKOTO COMEp)KaHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh TIOWCK, aHAJH3,
CUCTEMATHU3AIMIO U HWHTEPIPETAui0O MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NIPEICTABIICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/1a4 ¢ COOMI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKH 0€301MaCHOCTH, TUTHEHBI,



pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOU
0e30ITacCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJCpXKAHUS B pa3NUYHbIX (opmarax c
y4€TOM HazHa4yeHUs UHGOPMAIMH U IEJICBON ayIUTOPHH, BEIOUPAst ONITUMAIIBHYIO
¢dbopMy npeacTaBIeHHUS U BU3yaTH3alIlHH.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

OCYILECTBIIAThH OOIIEHNUE HA YpOKaX (PU3HKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW U HMHIUBUILYAIBHOU
padoThI;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JCUCTBUI C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

IIPUHUMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH WU
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pPEe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KaYECTBO CBOETO BKJIAJa U KaX/I0r0 Y4aCTHUKA KOMaH bl B OOIINI
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIEU C IO3ULHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISTh MO3HABATEIBHYIO NIEATELHOCTh B 001acTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOSITENTFHO COCTAaBJISITh TUIAH PEIICHUs PAcUYETHBIX M KaueCTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MTPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEILICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



crioco0CcTBOBaTh (DOPMHUPOBAHUIO U TMPOSIBICHUIO 3PYIUIMU B 001acTd

(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIIUOHATbHBIA HHTEJLJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJa/JIeTh HABBIKAMH  TO3HABAaTEJIbHOM  pediiekcuu  Kak  OCO3HAaHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTEIBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBaHUI;

UCTIOJIb30BaTh MPUEMBI peduIeKCUu AJIsi OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TPU aHaju3e pe3yIbTaToB
JeSITEIIbHOCTH;

MPUHUMATH ceOsl, MTOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TMpPH aHalu3e pPe3yiIbTaToOB
JIeSITEIbHOCTH;

npU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHUs TIMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTrPaMMBbI 10
bu3uke g ypOBHS cpeaHero oOmero o0pa3oBaHHMs Yy  OOyYaroIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIICKT, Ipenoararomn
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HApaBJIECHUS Pa3BUTHUSA COOCTBEHHOW 3MOLMOHANILHOU cepsl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
IMOITUOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIIexy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTb €ro IMpH OCYIIECTBICHUH OOUICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI



K xoniy o0yuenus B 10 kiacce nmpeMeTHbIE PE3yJIbTaThl HAa 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUM, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYECHHBIX (DU3UYECKUX MOJCINCH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
UJCaJbHBIN ra3, MOJEIN CTPOEHUS T'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TPOIECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AIEKTPOJINHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHENHOE JBUKEHNUE,
CBOOOJTHOE TAJICHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJICHCTBHE
ten, nuddysusi, OPOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH W TBEPABIX Tel,
U3MEHEHHE O0BbEMA TeNl MpPU HarpeBaHUU (OXJIAXKIEHUU), TEIJIOBOE PABHOBECHE,
WCMapeHne, KOHJCHCAlMs, IUIABJICHHWE, KPUCTAJUIM3aldsl, KUIICHUE, BJIAXHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUA ra3a MNPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXY ITapaMeTpaMH COCTOSHHUS T'a3a B U30MPOLECCAX, DJIEKTPU3ALMS TEl,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBXKEHUE, HCIMOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
VMMIIYJIbC T€Jla, KNHETUYECKas JHEPIus, MOTCHUUAJIbHAS YHEPTUS, MEXaHUUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH ONUCAHWU TPABUIHHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIHOJB3YEeMbIX BEJIMYMH, WX OOO3HAYCHHS W €IUHMIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBAaTh WM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCTIONIB3Ysl (DM3UYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi YHEPrusl XaOTUUYECKOIO JBUKEHUS MOJIEKYJ, CPEOHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaUeHWs W EAWHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIONIME JaHHYIO
(hU3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUIN 3apsi,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IOJIs1, HOTEHIHAN, PA3HOCTh ITOTCHIMAJIOB;
IpU ONMHWCAHWHM TPABWIBHO TPaKTOBAaTh (PU3WYECKHUIA CMBICT HCIOJIB3yEeMbIX



BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJITUYHHY C APYTHUMH BEIHYNHAMH,

aHANMM3UPOBATh (PU3UUYECKHUE TMPOIECChI U SBICHUS, UCIOJB3YysS (PU3NUECKHe
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHUAIBHBIX CHCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIEeCTBa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEW KMHETHUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOT0 3apsia, 3akoH KylloHa, TpU ATOM pa3inyaTh CIOBECHYIO
(GOpMYIHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMITBI IEUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIB30BAHMS B MIOBCEIHEBHOM
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI 10 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIMpoBaTh MpoOIEMy/3a1ady U THIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOAUTH OMBIT U POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YNIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUYMH B BUJIC
Tabnuil 1 rpauKoB, ACJIaTh BHIBOJBI 110 Pe3yJbTaTaM UCCIEIOBAHMS;

coOII0/1aTh MpaBmiia 0€30MacHOT0 TpyJa MPHU MPOBEIACHUU UCCIEAOBaHUN B
paMKax y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-UCCIICNOBATCILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIOJIB3YsI (GM3UYECKUE 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHaIM3a YCJIOBUS 3a/1au
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUyE€Thl M OIIEHUBATH PEaJTbHOCTh
MIOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1aU: BBICTPAUBAThH JIOTHUYECKH HEMTPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
busnueckue sBJICHUS;



WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAUUNA U MPEACTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HWH(MOPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH()OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
MIOBEICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B Trpynmne C BBHIOJHEHUEM pPa3JIMYHBIX COIUAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeNeNsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KapTHUHBI MHUpPa, B PA3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa TMpHU pelieHUH (PU3NYECKUX
3a1ay;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aMMOJCUCTBHUE
MAarHuTOB, JJICKTPOMArHUTHAs WHAYKLMS, JI€MCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUKUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuus W TOJNSpU3AIMs CBETa, JUCIEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodaddheKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOJIa, €CTECTBEHHas U MCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTh  pa3jIMYHBIX  Cped) W

SJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3Ys (1)I/ISI/II-IGCKI/I€ BCINYHUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chjla TOKa, JJICKTPHUYCCKOC HAIIPSAXKCHHEC, JSJICKTPUUYCCKOC



COIIPOTHBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYINAsA Cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOrO IMOJEH, MEpPHOJ M 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii M Cujla TOKa B MpOIEecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pACCTOSHUE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIIOJIB3YEMBIX BEJIIMYMH, HMX OO0OO3HAUYECHHs M EJAMHMIIBI, YKa3bIBATh
(bopMyIIbl, CBSA3BIBAIONINE JAHHYIO (U3HUECKYIO BEJIUUYHUHY C IPYTUMH BETUUUHAMY;

ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBJICHUS M TPOLECCHI, HCIOIb3Ys
¢u3znyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, IEPUOJ TOJypaciajia, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EAUHMIBI, YKa3bIBaThb (POpPMYIIb,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIUYMHY C JpPYITMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SBIEHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MMApaUIeIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
VWHIYKIUH, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUsSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHHsS] DHEPruu, 3aKOH COXPAHEHHS MMIYJIbCa, 3aKOH COXpaHEHUs
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaTel bopa,
3aKOH paJIMOAaKTHBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUSA (TpaHUIbl, 00JIacTH)
PUMEHUMOCTH;

ONpEENATh HANIPaBJICHUE BEKTOPA MHIYKIIMA MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cuiibl AMnepa u cuisl Jlopenua;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUU: TPHU 3TOM
dbopmynupoBath npodaeMy/3aaady U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, IPOBOAUTH OTBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYUIECTBJISITh MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BETUYHH C UCTIOIb30BAHUEM MPSMBIX
U3MEPEHU: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCUPOBATH PE3YIbTaThl



MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyIOBaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJB3Ys (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3UUECKHE BEJIMUYMHBI U (POPMYIIH,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
buznueckue SBICHUS;

UCITI0JIB30BATh ITPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHBIE HHPOPMALIMOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETALIMM M HPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyto HHPOPMAIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUZHUKE B MOBCETHEBHOM MKU3HU ISl
oOecrieyeHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAaHEHUs 310pPOBbS U COOJIIOICHUS HOPM 3KOJOTHYECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpee;

pabotatb B TpYyIIE C BBIIOJHEHUEM Pa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenensiTb OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Nepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubmnorexa [IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngﬁ?&fé&?ﬁ%ﬂlc%c
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka Kontposbubie IIpakruueckue op
Beero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl

1 ®dusuka — Hayka o npupoze. Hayunsie 1 bubnnoreka [JOK
METO/Ibl TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo husuku B popMuUpoBaHUU

2 COBPEMEHHOW HayYHOU KapTHHBI MUpPa, B 1 bubmorexa LHOK

P i P P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEIbHOCTH JIOIeU
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHTEIHPHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
nekeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa [OK

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

5 PaBHOyCKOpEHHOE NPSIMOJIMHENHOE 1 bubnnoreka [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOopaHoe majeHue. Y CKopeHue 1 bu6nmoreka [JOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe nuxenue. [[BuxeHne 1 bubnnoreka [JOK
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun oTHOCHTENBHOCTH [anmuest.

. bu6mmorexa [IOK

8 NuepunaneHbie cuctemsl oTcuera. [IepBbii 1

3akoH HeroroHa

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. IlpuHnun cynepno3unuu

9 cun. Bropoii 3akoH HeroToHa s bubmorexa [IOK
’ p . a https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKH
10 Tpernii 3akoH HpIOTOHA [U1s1 MAaTEpHAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCeMHUpHOro TsaroreHus. Cuna bubnunoreka [HOK
TsbkecT. [lepBas kocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuia octH. 3akoH I 'yka. Bec tena
yipyr YK https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpenust. Cuia
13 coIl OTEIBJ'IGHI/ISI I (11)/1(:Jp BI/I)KGHI/II/IID Tena B bubmorexa HOK
P pr A https://m.edsoo.ru/ff0c3f76
JKHIKOCTH UJIU rase
[TocTynarenbHOe U BpamareabHOe
14 JBIKEHHE a0COJIIOTHO TBEPJOTO TEa. bu6mmoreka [IOK
MowmenT cunbl. Ilnedo cunsl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
NMnynsc MmaTepralbHONM TOYKHU, CUCTEMBI
15 MaTepualbHBIX TOUYEK. IMIynbe cusbl. bubnnoreka [JOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHHE
Pabora u mo1HoCTh cuiibl. Knnetnueckas
16 SHEPTUs MaTepUalIbHOK Touku. Teopema 00 bubmorexa HOK
P P o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPTUU
[NoTenuunanesHas sHeprus. [loTeHunanpHas
17 SHEPTHs YyIpyro neGopMupoBaHHON bubnmoreka [JOK

npyxuHbl. [loTeHnmanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a
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18

19

HOTGHI_II/IEU'IBHLIC 1 HCIIOTCHIMAJIbHBIC CUJIBI.

CBs3p pa6OTI)I HCIMMOTCHIIMAJIBbHBIX CUJI C
H3MEHEHHEM MEeXaHN4YeCKOM OHEPIruu
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUYeCKOH OHEpPIrun

Jlaboparopuas padota «/ccrnenoBanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPTUH Tella Ha IPUMEpPe
PacTSDKEHHST PE3UHOBOTO HKI'YTay»

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

20

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTep ABMKEHUSI U B3aUMOJEHCTBUSA
qyacTull BeniecTsa. Mozienu CTpOEHHUs ra3os,
KHUAKOCTEN U TBEPABIX TET

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

24

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

25

26

WUneansusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTtypa Kak Mepa
CpPEeIHEH KUHETUYECKON SJHEPTUU JABUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHas padorta «/ccnenoBanue

28 3aBHCUMOCTH MEX/y MapaMeTpaMu
COCTOSIHMS pa3peKEHHOI0 Ta3a
29 M3onporiecchl B MeaqbHOM ra3e u ux bubmuorexa [JOK
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHs dHEprus TepMOJUHAMUYECKON
30 CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI. bubnuorexa [JOK
KomnnuectBo temnotel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO HUJICAILHOTO Ta3a
bu6mmoreka [IOK
31 Bt remionepeatia https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTb BEILLIECTBA.
32 KomnnuecTBo TemioThl pH Termionepeaaye. bubmmorexa LOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHblif poriecc
33 [lepBslii 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heo6paTtumocTs npolLeccoB B MpUpoOIeE. bubnuoreka [IOK
BTopoii 3aKk0H TepMOINMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevictus u KIIJ[ rernnoBoit bu6mmoreka [IOK
MaIIMHbI https://m.edsoo.ru/ff0c600a
36 uxa Kapnro u ero KIT/]
37 DKosorunyeckue mpoodaemMbl
TETUIOHEPTETUKHI
38 O6o0maromuii ypok «MosexkyspHast bubnuorexa [JOK

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonrponsHas pabora o Teme

bubmumoreka [IOK
39 «Monexymnsapras ¢puzuka. OCHOBBI httos://m.e dsogru IF0C6350
TEPMOTUHAMUKI
40 [TapooOpazoBanue 1 KOHACHCAIHS. bubnuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS BIIAYKHOCTh bubnuorexa [JOK
Bo3ayxa. HacelleHHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramimyeckue u
42 amopdHbIe Tena. AHU30TPONHS CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuJKue KpucTaylibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u xpucraumsanus. Y qenbHas bubnnorexa [HOK
teruioTta miasneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHCHHE TeILIOBOTO Oanarca https://m.edsoo.ru/ff0c6820
45 DnekTpu3aiys Tel. DISKTPUIECKUi 3apsi. bubnunoreka [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, AUDIEKTPUKH U
46 H(I))JIYHpOBO,I[HI/IKI/I. 3aK(l:))H COXpaHEHHUs bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaaa
47 B3aumopericteue 3apsinoB. 3akoH Kynona. bubnnorexka [JOK
ToueyHslii dIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJS.
48 [TpuHIMI Cyneprno3uuM dJIEKTPUUECKUX bubmmorexa [OK
. .. https://m.edsoo.ru/ffOc6df2
nosen. JInnuu HanpsKEHHOCTH
49 PaGota cui 3nekTpocTaTuyecKoro moJisl. bubnuoreka [IOK

Tlorenuuain. Pa3HoCTh MOTEHIHMATIOB

https://m.edsoo.ru/ff0c6f00
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HpOBOI[HI/IKI/I " IUSJICKTPUKHU B

50 ANEKTPOCTATUYECKOM II0JIE. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlsnexTpuueckasi MPOHUIIAEMOCTh
N bubnmoreka [JOK

>1 Duextpotuiocts. Komaencatop https://m.edsoo.ru/ff0c7126

52 DNEeKTPOEMKOCTD IIJIOCKOT0 KOHEHCATOpa. bubnmoreka [JOK
DHeprus 3apsH>KEHHOT0 KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopnas padora "N3mepenue 1
AIEKTPOEMKOCTH KOHAEeHcaTopa'

[TpuHIMnI neiCTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMHPOBAJILHOTO anmapara,
CTpYHHOIO MpUHTEpA. DIIEKTpOoCcTaTHIYeCcKast
3amuTa. 3a3eMIIeHHE IEKTPOoprudopoB
DNEeKTPUYECKUI TOK, YCIOBHS €r0

55 cyuiectBoBanusl. [loctosuubIil Tok. Cuna
toka. Hanpsbxenue. ConpoTtuBneHue. 3akoH
Owma n71s1 yyacTka 1enu
[TocnenoBarenbHOE, TapaIIEIBHOE,

56 CMELIaHHOE COEJUHEHNE ITPOBOIHUKOB. 05 bubnnorexka [JOK
Jlaboparopnas pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIIaHHOTO COEANHEHUSI PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuotexa [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 15 MOJIHOM (3aMKHYTOM )
3JEeKTpUYeCcKoM nenu. KopoTkoe 3amMmbIKaHue. BuGmorexa LOK

58 JlaboparopHas pabora «M3mepenne D/[C 0.5

HWCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DNEeKTPOHHAs TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTHUBIICHHS

59
METaJUUIOB OT TEMIIEPaTypHI.
CBepXIpOBOIMMOCTH
60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
3JEKTPOHHBIX MTyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
61 puMecHas npoBoauMocTb. CBoiicTBa p—N- bubmmnorexa [IOK
p p ' https://m.edsoo.ru/ff0c84ae
nepexoa. [1omynpoBoJHUKOBBIC TPHOOPHI
DIEeKTpUYECKH TOK B pacTBOpax U
62 pacruiaBax 3JIeKTPOJIUTOB. bubmuorexa [JOK
DJIEKTPOJIUTHYECKAS TUCCOIUAITHS. https://m.edsoo.ru/ff0c82ba
DneKkTponn3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bubnuorexa [JOK
63 CaMocCTOsATEIbHBIN 1 HECAMOCTOSATEIbHBII
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
DIIEKTpUYECKUE TTPUOOPHI U YCTPOMCTBA U KX
64 m aKTTIEqGCKoe 1} I/II)MCHIC)HI/IG }{'[ EBI/IJ'Ia bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
bu6mmoreka [IOK
65 O06o06marmuil ypok «JIEeKTPOTHHAMUKA
HHATOIN yp poA https://m.edsoo.ru/ff0c88be
KonTponbhas padbota no teme
66 «Qnekrpocraruka. [locTosHHBIN bubnuorexa [JOK
JIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepsHrlit ypok. KonTponbHas paboTa no bubnuoreka [IOK

TeMe "DNeKTpoiuHaMuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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68

PesepBHeIil ypok. Q000NN YPOK IO
temaM 10 kacca

bubmuorexa [JOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

SIBJICHUS 3JICKTpOMaAr HUTHOM HHAYKIUW>

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka Konrtpoabubie IIpakTuuyeckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[TocTostHHBIE MATHUTHI U X
1 B3aumoieiictBue. MaruutHoe nosie. Bektop 1 bubnuoreka [{OK
MAarHUTHOM MHAYKUHUH. JINHUKM MarHUTHOMN https://m.edso00.ru/ff0c9778
WHIYKIIUU
MarnuTHO€e noJje IPOBOJHUKA C TOKOM.
2 OmnsIT OpcTena. Bzaumoneiicteue 1 Bubmiorexa IOK
p ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabora «/3yuenue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJIL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cuiia Ammiepa. JlaboparopHas 1 1 bubnnorexa [JOK
pabora «lccnenoBanue neMcTBUS https://m.edsoo.ru/ffOc9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOMY
JlelicTBME MarHUTHOTO TTOJIS Ha
5 JIBIDK cs 3apsDKeHHVIO yactury. Crna 1 bubnnorexa [JOK
yHyro P Yo Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl JlopeHua
OnexkTpomarauTHas HHAyKIUs. [loTok
5 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHON
nHaykiuu dapanes
7 JlaGopatopnas pabora «/ccnenoBanue 1 1 bu6muoreka [JOK

https://m.edsoo.ru/ff0cal50



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

NHayKTUBHOCTB. SIBII€HUE CAMOUHIYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
TIOJIS1 KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
rnoJsie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
JIEKTPOMArHUThl, JIEKTPOJABUIaTEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacCTUll,
UHIYKIIMOHHAs II€Yb

10

O6o6mmaromuii ypok «MarauTHoe modie.
3HeKTpOMaFHI/ITHa$I WHAYKIOUA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KonTponbnas pabota no Teme «MaruutHoe
rosie. DJIEKTPOMarHuTHasE MHTYKITHS

CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.
I"apmonnueckue konedanus. YpaBHEeHUE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPIUU

Jlaboparopnas pabota «Vccrnenoanue
3aBHCHMOCTH TepHO0/ia MAJIbIX KoJeOaHu
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

Konebartenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHUs B UJ€aTbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMH
KOJIeOaHUAMU

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpe

bubnuoreka [{OK
https://m.edsoo.ru/ff0cad58

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb820

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBneHne 0 3aTyxXaroIUX KoJeOaHUsX.
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHNUSI.

bubnunoreka LIOK

16 Pe3onanc. BeinyxaeHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
17 IIEpEMEHHBIN TOK. MOILITHOCTh IEPEMEHHOTO Bu6muotexa [JOK
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIbl TOKA U HAIPSIKEHUS
18 Tpanchopmarop. [IponsBoacTBo, epenada
U IOTpeOIIeHUE IEKTPUUECKON dHEpPrun
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3J1eKTponepeaay
DKOJIOTHYEeCKHE PUCKU IIPU IIPOU3BOJICTBE
20 asiekTposHeprun. Kynbrypa ucnosib30BaHus
AJIEKTPOIHEPIHH B TIOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocts bubmmnoreka [HOK
pacpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ilonepednsle ¥ MPOIOJILHBIE BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubmuoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DJeKTpOMarHuTHbIE BOJHBI, UX CBOICTBA U bubmuorexa [JOK
ckopocTsb. [lIkana 3meKTpoOMarHuTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUIBI PaAMOCBA3U U TEIEBUICHHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus
25 Konrtponsnas padora «Konebanus 1 BOJTHBD) bubnmorera LHOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE pacIIpOCTPAHEHUE CBETA B

bubnunorexa LIOK

26 OJIHOPOAHOM cpeze. ToueuHbIN HCTOYHHUK
AHOPOXL pedl https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoeHne n3o0paxxeHuit B bubmmorexa [JOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
28 orpaxxenue. [IpenensHbIN yroJ mojaHoro bubmmorexa LIOK
P Sudie . https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopnas pabota «M3mepenue bubmmoreka [JOK
MOKa3aTesisi IPEJIOMIICHUS CTEKJIay https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.
30 dopMyia TOHKOU JTUH3bL. Y BETUYECHUE bubmmorexa LIOK
Py ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopuas padota «VccienoBanue
CBOMCTB M300pakKeHUH B JIMH3AX
Hucnepcus cBeta. CoKHBIN cocTaB 6e10ro
32 csera. LIBer. JJaboparopHas pabota
«Habmroienne qucrepcuu cBeTa»
33 Wntepdepennus cera. Audpakius cera. bubmmnoreka [HOK
JudpakiuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmnoreka [HOK
[Tonsapwuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpuOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHuUIBl MPUMEHUMOCTH KIaCCUYECKOM
P P . bubnuotexa [JOK
36 MexaHuku. [TocTynarsl cienuanbHOM

TCOpHUU OTHOCUTCIIbHOCTU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OOTHOBPECMCHHOCTH.

bubnunoreka LIOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 yacTHIlbl. CBS3b MAcChl C SHEPTHEH U bubmorexa HOK
Hbl- P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHsI OKOS
39 KontponbHas padota «Ontuka. OCHOBBI bubnmnoreka HOK
CIICIMAIbHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK
UMITYIBC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue Gorodddekra. bubnnorexa [JOK
Omprtet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl portorddekra. YpaBHeHUE
42 BﬁHmTegl)Ha nq;)l(bQ)OTOSQ)qI))eKTa «Kpacnas bubmorexa HOK
a - EP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 JaBnenue ceera. Onwitel I1. H. JIeGenena. bubnuorexa [IOK
XuMH4eckoe JeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4eckue ycTpoucTBa U IPAKTUYECKOE
44 IpUMeHeHHe: (HOTOINEMEHT, POTOAATUHUK,
coJIHEeUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agau mo TeMe «JIEMEHTHI bu6nunorexa LIOK
KBaHTOBOW OMNTHKHW https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. ObITHI
46 Pesepdopna no paccesHuro o-yactu bubamorexa LOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
b K
47 [Toctynater bopa nommorexa [O

https://m.edsoo.ru/ff0dOafa
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48

Nznyuenue u nornomeHue GOTOHOB MPU
mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTHH
Ha Jipyroi. Buasl ciekTpos

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBEIe cBoiicTBa yacTull. BoiaHEI fe
bpoia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
U3JIy4YCHHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraa
PaIMOAKTUBHOTO U3TyUCHUS

CgoiicTBa anb(da-, 6era-, raMmma-u3Iy4eHUS.

BinusiHue paqroakTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIbI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ["lamma-
W3JIy4YEeHHUE

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN YHEPIETUKH

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpoHAa. MeTo1bl HAOMIOACHUS U
pEruCTpalK JIEMEHTAPHBIX YACTULL.
Kpyrisbiii cton «®yHaameHTanbHbie
B3anMo/ieiicTBus. EquHcTBO (hrsmaeckoit
KapTUHBI MUPa»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
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55

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3BE3/Ibl, TUIAHETHI, UX BUJIMMOE IBUKECHHE.
Conneynas cucrema

56

57

58

59

60

Comnnaue. ConHeuHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIa U 3BE3NT

3BE3/1bI, UX OCHOBHBIC XapPaKTCPUCTHKH.
3BE3/1b1 IIIaBHOM OCIIEN0BATEILHOCTH.
Buytpennee crpoenue 38€31. COBpeMeHHBIC
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
spoatonuu CoJiHIA U 3BE3]T

Muneunsiii [1yTe — Hamma ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNamakTuke. ['anmakTuku. YEpHbIE ABIPHI B
sIpax raJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopus
bousbiioro B3psiBa. PenukroBoe usiydueHue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

62

63

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U aCTPOPUIUKU»

Oo6o06maromuit ypok. Ponb puzuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTMANBLHOM M dTUUCSCKOM
chepax neaTeTbHOCTH YeJIOBEKa

O6o06maromuit ypok. Poib u mecro ¢pusuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOM
KapTUHE MUpa




O6o06maromuit ypok. Ponb pusnueckoit

64 TeopuH B GOPMHUPOBAHHUHU MPECTABICHUH O 1
¢bu3nyeckoil kapTUHE MUpa
O6o06maromuit ypok. Mecto ¢puzndeckoit
65 KapTHHBI MUpPa B OOIIEM Py COBPEMEHHBIX 1
€CTECTBEHHO-HAY4YHbIX IPEACTABICHUHN O
pupoje
66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHas HHIYKIUS
67 PesepBHblit ypok. OnTuka. OCHOBBI 1
CIEeLUAIbHOM TEOPHH OTHOCUTEIILHOCTH
68 Pesepnsrii ypok. KBanroBas ¢usuka. 1 Bbu6motreka [JOK
DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6miecTBo «3marenscTBo
«IIpocBenieHue»
» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakmueit [TapdentreBoii H.A., AkiinonepHoe obmectBo «M31aTeancTBO
«IIpocBenienue»
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

Poccuiickas anextponHas mkoja https://resh.edu.ru/

Sxmacc https://www.yaklass.ru/

VYuu.py — uHTEpakTUBHAsI 00pa3oBaTeIbHas OHJIAHH-TIIaTdhopMa
https://uchi.ru/

Skysmart — omaitH-11KOJIa U1 AeTel 1 moapoctkoB https://skysmart.ru/

Google Classroom https://edu.google.com/products/classroom/



