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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopmepxaHue mporpaMmbl 10 (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yjbTaTaM OOYyYEHHMs, a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHEr0 O0IIero o0pa3oBaHus, IIaHUPyEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro mpeamera « Du3nKay 1mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IkoapHBIN Kypc GU3NKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTU B cpepe IHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJYYEHHsS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUpOBaHME yMEHUN NPUMEHSATH HAYYHBI METO.
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kkypca pusuku 11 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI TIOJI0KEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKH
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE H
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS AJIEMEHTOB
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 YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (U3MKU PEealn3yeTcs MPEekKIe
BCEro 3a CYET OpPraHM3allUU SKCIEPUMEHTAIBHON AESITEITbHOCTH O00YyYaroIMXCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPbIE B IpOrpaMme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX paboOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCsl OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHUE yesieTcs pEIIeHNI0 PaCUE€THBIX M KaUeCTBEHHBIX 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 paszfena Kypca, TaKk W HHTETpUPYs 3HAHUA U3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromleu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAENU IS CUTyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€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 oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX 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
CTpOCHHSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
(du3nyecKnX 3HAaHUM U HAyYHBIX J1I0Ka3aTEIbCTB;

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

JlocTkeHrne STUX Ienei 00ecreunBaeTCsl pelieHreM CIIeIyIONNX 3a1ad B

npouecce u3yyeHus Kypca GU3MKH Ha ypOBHE CPEJHEro 001Iero oopa3oBaHus:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U SJIEMEHTHI aCTPOPHU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs] pa3jiMuYHbIX 3a7ad C SIBHO 3aJaHHOM
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 CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
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 ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
pOBeNECHHUsST J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBMKeHUE. [[BUKEHNE MaTEPUAIIBHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIB>)KCHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIC MEPE/Iavuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne 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 Tsoxectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nehopMUpoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXAHMUYECKOW IHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEpPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmuectBo TermioTsl U pabota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 00 ammabatHoM mporecce. [lepBhiii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHHUYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOJUIBHUK, KOHTUIIHOHEDP.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHUYecKue yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS! COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BEIIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

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

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

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

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DIEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpUudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u MpUMeCcHast POBOJIMMOCTh
noJrynnpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monunus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEH CHiIbl. KopoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBbHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KJIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann marHuTHOM WHAyKUMW. KapTWHa NWMHAM MAarHATHOW WHIYKIUU TOJIA
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJIEKTPOABIKYLIAs CUja HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
MIPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTHU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHONW UHYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue MEPEMEHHOT0 TOKA B LIENN U3 NIOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpaxkeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, nudpakuus, uHTepdepeHITHS.

Tema 3. Onmuxa

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

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparomire 1 paccerBaronye TuH3bl. ToHkas muH3a. DokycHoe paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue crieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Toydyenue cexTpa ¢ MOMOIIBI0 TUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

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

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruei U UMITYJIbCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEPrumn HOTOHA C €r0 YACTOTONU. DHEprus
U UMITyJbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHunar»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aToMa BOJOPOa.

BousHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

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
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeraeHnIo cocTaBa paguoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Torsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHEKTUBHI
SAJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

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

CoiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA 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. Pacmmupenne Beenennoit. 3akon Xa06m1a. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HAa 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,
COI[MAJILHOM M ATUUECKOU cpepax AesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUPOJE, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNIECKON PEIETKY, CTIEKTPATLHBIN aHAIN3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®dusnka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTHh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMbITA JICSITEILHOCTH B MPOILIECCE peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIECUYETOBEYSCKHX T'yMAaHHUCTUUECKUX M
JIEMOKPATUYE€CKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aUMOJIEHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBHUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJTIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHCII€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JIacTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYMST B  paccMaTpUBaeMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIFOYEBBIMU MOHATUSIMU M METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITENIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7aud (U3MYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jayd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMaAlUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIIMOHHOU
0e3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIICHNE HAa YPOKax (PU3UKH U BO BHE-YPOUHOU JIEATCITLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX ICHCTBHH C y4€TOoM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacnpenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIaTh pE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO JI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO NPUHUMATH PEIICHUS TO WX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIHUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYarOIIMXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aJanTUPOBATBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, UHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAJUIM3AIUs, KUIEHHE, BIIAKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIOIb3ys (DU3NUYECKUE BEIMYUHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKU CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS M €JIUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCIOB3yd (U3MUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT HCHOJIB3YEMbBIX BEIUYMH, HX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, NPUHIUI PABHONPABUS HWHEPIUATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw 3TOM pasiinyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHHS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJI0AKEHHOT0 000pyA0BaHUs, IPOBOJAMUTH ONBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy (PHU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHIl U TPAaUKOB, AEJIATh BHIBOJBI 10 PE3yJIbTAaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIETOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1aun
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMA U TPEICTABICHHS
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HWHGOPMALMK, TMOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pacCHpenessaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMOMN MTPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN IJEKTPUUECKUH 3apsifl, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
untepdepennusi, audpakiuus U MOOJApU3aAlMS CBETa, JUCIEPCHUS CBETAa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKUCHIBATh W3YUYEHHbIC CBOMCTBA BEHIECTBA (AJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHOJB3YsAd (U3UYECKUE BEITMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYIAA CHiia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJied, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii W Cuia TOoKa B TPOIEecce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3blBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUHAMY,

OMKUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHHUS M TPOLECCHI, HCIOIb3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPrUs U UMMYJIbC (OTOHA, MEPHUO]T TOJypacnaaa, SHEPrus CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YEMbIX BEJMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia Gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHECHHS MMIYJbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsAJia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTPENIEIATh HANIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCIECIOBAHUIO (PU3WYECKUX SABJICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIC M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yIbTaThl
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEILCKOM W IMPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJCIb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY pPACCYXIACHUH C OMOpPOM HAa HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HMH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIsi COXPAHEHUS 3JI0POBbsSI U COOJIIOICHUSI HOPM 3KOJOTUYECKOTrO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OIL[EHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB
DJIEeKTPOo e
N HaumeHoBaHuUe (IIJ:/I q)T(I:B:::;’ ! Peanusanuu
H/-II pa3iesios u TeM B Kontponnubie  Ipakrnueckme o aSPOBaTeJILHLIe BOCIUTATEJILHOTO
nporpamMmmal cero padoThbI padoTbI P noTeHIna a ypoka
pecypceel (Buab1 1 GpopMbI
J1esITeJIbHOCTH)
Pazgen 1. DPUSUKA U METOAbI HAYYHOTI'O IIO3HAHUSA
- Oecega o mpaBuiIax
[IOBEIEHUS U TEXHUKE
0€e30I1aCHOCTHA Ha
ypokax (usmku, npu
MIPOBEJICHUU
11 duznka u METOIBI 5 0 0 bubmmoteka [IOK n1abopaTOpHBIX paboT
Hay4YHOTO IMO3HAaHUS https://m.edsoo.ru/7f41bf72 - Gecena o BAKHOCTH
U3ydeHUus (QU3UKU Ui
KU3HEIEATETBHOCTA
YyeJIOBEKa
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmunorexa [IOK - Oecena 0 mpaBUiIax
2.1 Kunemarnka 6 0 0 https://m.edsoo.ru/7f41bf72 ~ MOBEACHHS U TCXHHUKE
0€30I1aCHOCTH Ha
Bbubnnorexa IHIOK
2.2 JnHamuka 7 0 0 1 ypokax (HU3MKH, IpU

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



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

2.3

3aKOHBI COXpPAHCHUSA B
MCXAaHHUKEC

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

MIPOBEJICHUU
J1a00paTOPHBIX paboT

- Oecega 0 BaXKHOCTH
U3ydeHUS (QU3UKU IS
KHU3HCACATCIBbHOCTU
YyeJIoBeKa

- opranu3sanus padoThl B
nape u rpymnmnax

- OpraHusaunus
MIPOCKTHOM pabOoTHI
VHJIUBUYAJIBHOUN U B
rpymnmax

- IUCKYCCHS O 3HAYCHUHU
FpaBI/ITaIII/II/I B DBOJIFOIITUN
Bcenennon

- UHTEeNNeKTyaNbHanA
urpa «PeaktnsHoe
OBUXKeHune»

- Oecema O 3HAYEHUN
MEXaHHUKH B MPOQeccuu
CTPOUTEIS

—  JIUCKyCCHs
UepHble ObIPBI»

«



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

Hroro no pazneny

Pazgen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUNHAMUKA

20

- Oecema 0 mpaBMIIax

OcHOBBI
3.1 MOJICKYJISIPHO- 9 ]hSH6H/I;IOTe§a HO/I§f4]_bf72 IOBCACHHUA W TCXHHUKE
ttps://m.edsoo.ru
KHHETUYECKOU TEOPUH D besomacHocTH Ha
ypokax (pH3HMKH, TIpU
39 OCHOBBI 10 Bu6nnorexa [IOK NpOBEIECHUH
TEPMOJIVHAMUKH https://m.edsoo.ru/7f41bf72 11a60pPaTOPHBIX PadoT
- opranu3zanus paboThl B
nape ¥ rpyriax
- OpraHu3anus
MCCIIEI0BATEIIbCKOM
Arperathbie paboThI B IpyImax
3.3 COCTOSIHHSI BEIIICCTBA 5 bubmorexa HOK i
' B ' https:/m.edsoo.ru/7f41bf72 ~TPYHHOBOH TIpOCKT
daz30BbIe EPEXOIBI «TenmoBoi IBUTATEI b
- Oecena o 3HAUECHUU
b ¢y3uu B
KHU3HEICATEIILHOCTH
YelloBeKa
Uroro no pazaeny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmuoreka [JOK - Oecena 0 mpaBMIIax
4.1 DNeKTpOCTaTHKA 10
HICKIPOCTATHE https://m.edsoo.ru/7f41bf72 ~ TIOBEACHUA M TEXHHKE
TocToSHHEI Bu6miorexa LIOK 0€301acCHOCTH Ha
4.2 12 ypokax (pu3nku

AIIEKTPUYECKHI TOK.

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

Toxu B pa3nmnyHbIX
cpenax

- opranuzanus paboTsl B
nape u rpymnmax

- opraHu3anus
MPOEKTHOI paboThI B
rpyrmax

—  I'pYIIIOBOH
IPOEKT «C11oco0bI
OOPBOBI C IIEKTPU3AITUCH.
DeKTpocTaTHIeCcKast
3aIUTay

- Oecena o Oe30I1acCHOM
HCIIOJIb30BaHUH
3JIEKTPOIPHOOPOB

- opraHu3anus
IPOEKTHOI paboThI B

rpymnmax

—  TPYIIIOBOE
HUcclienoBanne «Bausnue

INEKMPOHACPEBAMENILHBIX
Ha2pesamenbHbIX
npubopos Ha
KayecmeeHmbvlll  cocmas
8030YXa»

Hroro no paszneny 22
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/n

Pazpea 1. JIEKTPOJUHAMUKA

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acoB

Bcero
padoThI

KonTposabHubie

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

Peanuzanuu
BOCIIMTATEJILHOIO
NMOTEHINAJIA YPOKA
(BuabI 1 popmbl
AesiTeJIbHOCTH)

11

MaruauTHoe nose.
DneKTpoMarHuTHas

WHIYKIHS

11 1

bubmmoteka [IOK

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

- Oecena 0
npaBUIax
TIOBEJICHHS u
TEXHHKE
0e30MacHOCTH  Ha
ypokax  (U3HUKH,
IpU  BBINOJHEHUH
1a00paTOPHBIX
pabort

- OpraHu3anus
paloThI B ape u

rpynmax

- Oprasu3aunus
HCCIIEI0BATENbCKON
paboThI B Tpymmax

becena o BANAHUN
MarHuTHOro nons

3emnu Ha GYyHKLMHK
KU3HeAeATeNbHOCTH
yenoBeka



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

Hroro no pazneny

Pazgen 2. KOJIEBAHUSA U BOJIHBI

11

Mexanuueckue n

bu6nuoreka [IOK
2.1 1
PJICKTPOMATHHTHRIC o 0 https://m.edsoo.ru/7f41c97¢c
Koae0aHus
MexaHu4eckue u bubmuorexa [JOK
2.2 5 1 0
ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka IIOK
2. 11 1
3 Onruia 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 25

- Oecega O BIMSHUHU
paguoBosin u CBY-
JMara3oHa Ha
OpraHu3M 4YejIoBeKa.

- OpraHu3aIus
MyOJIMYHBIX
BBICTYILICHUN

- opraHu3anus

paboThI B mapax

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI CrIEITUATILHOM bubmmoteka [IOK
3.1 4 0 0
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTEI KBAHTOBOU 6 0 0 but6mmoreka [IOK - Oecena o mpaBuiIax
' OINTUKH https://m.edsoo0.ru/7f41c97c | TOBCIACHUS M TCXHHUKE
0€30MacHOCTH MPH
4.2 Ctpoenue aToma 4 0 0 bubmmorexa LOK BBITIOJTHEHUH
https://m.edsoo.ru/7f41c97c
1a00paTOPHBIX paboT
- OpraHu3aIus
bubnuotexa [JOK paboTHI B Hape u
4.3 A 6 1 0
TOMHO® A7pO https://m.edsoo.ru/7f41c97¢ TPYHIax



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

- Opranusanus
MIPOEKTHOI pabOTHI
WHJUBUIYAJIbHO U B

rpymmnax

- Oecenna o BKIazie
POCCUMCKHX yYEHBIX
B Pa3BUTHE

JIa3€pHON TEXHUKHU

- Oecema O BKJale
POCCUICKHX yYEHBIX B
pasBUTHE  sJCPHOU
HEPIeTUKHU.

Kpyanebili cmon

«fAdepHas
b6e3onacHocmob»
Hroro no paszneny 16
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKH
- OpraHu3anus
paboThI B mape u
rpyrmmnax

5.1

DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97c = _ OpraHH3aIHs

MIPOEKTHOMN pabOThI
WHIUBUAYAJIbHO U B
rpynmnax



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

- becena 0 3HAYECHUHU
JBOJIIOLUU
Bcenennoi

Uroro no pazneny 7

Pazgen 6. OBOBINAIOIIEE ITIOBTOPEHUE

6.1 Oo6o6maromee 5 0 0 bubmuorexa [JOK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97c
Utoro no pazneny 5
PesepBHOe Bpems 0
OBUIEE KOJIMYECTBO YACOB 68 5 7
I[10O ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoanusie  Ipakruteckue u3ydyeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsbl
®du3nka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeTZ;[(I)I HO?I;)H:HIfﬂ 1 0 0 bubmroreia LIOK
https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u Mecto pusuku B

5 (dbopMUPOBAHUU COBPEMEHHOM 1 0 0 bubnuorexa [IOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITETbHOCTH JIIOIeH
MexaHnueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 0 0 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 0 0 bubmmnoreka HOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTTUHEIHOE 1 0 0 bubmuorexa [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e

6 PasroyckopertHoe fp HMOVHHHeﬁHoe 1 0 0 https://m.edsoo.ru/ff0c372e
JIBIDKEHUE 0€3 HayaJIbHOW CKOPOCTH

7 CBobomHoe majienne. Y CKopeHue 1 0 0 bubnuotexa [JOK

CcBOOOJHOTO MaIECHUS

https://m.edsoo.ru/ff0c39cc



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/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpusosnHeliHOE NBUKEHUE.

8 JIBrmkeHHe MaTepUalIbHOM TOUYKH I10 bubmorexa HOK
P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
[IpuHLIHAII OTHOCUTENBHOCTH
9 lanmunes. NuepuuanbHble CUCTEMBI bubmmorexa [JOK
' p 3 https://m.edsoo.ru/ffoc3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca Tena. Cuina. [Ipuniun
10 CYyIIepIOo3UINK cuil. BTopoii 3aKkoH bubmmorexa [JOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HeroToHa i1t MaTepuaibHON TOYKH
1 Tperuii 3akoH HproToHa 17151 bubmmoreka [JOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna
12 Tsokectu. [lepBas kocMHuueckas bubmmorexa [IOK
e https://m.edsoo.ru/ff0c3d00
CKOPOCTb
13 Cwuia ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapdpuunent
14 TpeHust. Cuila CONTPOTUBIIEHUS TIPU bubmuoteka [IOK
IBIDKEHUH TEJ1a B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[TocTynaTenbHOE U BpalaTenbHOE
15 JBUKEHHE a0COTIOTHO TBEPIOTO bubnmnorexa [JOK
tesa. MoMeHT cuiibl. [liieuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,
16 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuotexa [JOK

Nmnynbe cuibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE IBUKEHHE

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c43d6

17

PabGoTa 1 MOIIIHOCTB CHJIBL.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

18

[TorennmaneHas 3HEPrUsl.
ITorennumanbHast 3HEPTHUS yIIPYTro
neOpMUPOBAHHON MPYKUHBI.
[loTeHuumanbHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

19

20

21

ITorennmanpHbIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOW dHEPTUU

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

IToBTOpenue pasznena "Mexanuka"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

22

23

KonTponbhas pabota no teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHHUS B MEXaHHUKE)

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE BM>KEHUE.

Aupdysns

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

24

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl

25

Macca monekyn. Konuuectso
BemectBa. [locTtostHaas ABoraapo

26

27

TemoBoe paBHOBecue. TemnepaTtypa
u e€ uzmepenue. Illkana remneparyp
Ienascus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

28

AOcouroTHas TeMIiepaTypa Kak Mepa
cpeHel KHHETUYECKOM SHEPruun
JBUKEHMSI MOJIEKYJl. Y paBHEHUE
Menneneesa-Knaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

29

30

31

3akoH JlambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a»

I/I3OHpOI_ICCCBI B UACAJIbBHOM ra3c€ u
nx Fpa(bI/II-ICCKOC MNpEaACTaBJICHUC

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

32

BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
crocoOn! €€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUst OJHOATOMHOI'O UJEATBHOTO
rasa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bubnunoreka LIOK

33 B
WARL TeIIonEpeatl https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.

34 KonuyecTBo TemnoTs! mpu bubmmoreka [JOK
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc

35 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bbu6moteka [JOK
€ro NpUMEHEHHUE K U30IpoIieccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B

36 npu (I)) e. Bropoii I;aII(lOH bubmmorexa [JOK

Pypoae. BTOp https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

37 [Tpunmun nevicteus u KI1/ bubnnoreka [JOK
TEIUIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a

38 Hukn Kapuo u ero KITJ{

39 DKoJ0oru4ecKue npooIeMbl
TETUIOHEPTETHKU
Ob6o06maromuit ypok

40 «MOJ‘II:K HI: Ha;}IIp ¢uznka. OCHOBBI bubmmorexa LIOK

VP ) https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKIY
KonTpomnpHas pabota mo Teme
41 «MonpeK s HIE)UI ¢uznka. OCHOBBI bubnmorera LHOK
Y ' https://m.edso00.ru/ff0c6a50
TEPMOIMHAMHKI

4 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS

. bubmuoreka [{OK

43 BJIQXKHOCTH BO3yXa. HachImeHHBIH

nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucrammyeckue u
amopdHble Tena. AHU30TPONHUS

44 CBOMCTB KpucTaiuioB. Kuakue buGnuorexa [IOK
p ' a https://m.edsoo.ru/ff0c65f0
Kkpuctamuibl. CoBpeMeHHbIE
MaTepHuabl
[l1aBnenue u KpUCTaIM3aLMSL.
45 VY enpHas TEMI0Ta IUIABICHUSI buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bubnunoreka LIOK
46 Yy 0
PABHCIHE TCITOBOTO banatca https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Tei. IINEKTPUIECKUN
47 3apsi. JBa BUaa 3JEKTPUUECKUX bubmorexa HOK
P a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUINCSKTPUKH U
48 H(I))J'I IlOBo HIfKI/I BagH bubmorexa HOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs dIEKTPUUECKOTO 3apsia
B3aumopeiictBue 3apsiioB. 3aKoH
49 Kyinona. ToueuHbIN dIEKTPUYECKUIT Bubmiorexa OK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
50 nosist. [IpuHnun cynepno3unuu bubnunorexa LIOK
ANEKTPUYECKHUX Toneu. JInnun https://m.edsoo.ru/ffOc6df2
HANPSDKEHHOCTH
PaGota cuit 371eKTpOoCTaTHUECKOTo
51 nois. [Torennuan. PasHocTs bubnmorexa LOK
' fait. https://m.edso0.ru/ff0c6f00
[IOTEHIAAIIOB
ITpOBOIHUKH U OUIIEKTPUKU B
Posox A P but6mmoreka [IOK
52 3JIEKTPOCTATHYECKOM IIOJIE.

I[I/IBJICKTpI/I‘-IGCKaSI IpOHUITACMOCTb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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53

54

OnekTpoéMkocTh. KoHnnencarop

DnEeKTPOEMKOCTH TIOCKOTO
KOHJEHCAaTOpa. JHEprus
3apsHKEHHOT0 KOH/IeHcaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

55

JlaboparopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJeHcaropa"

56

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIUPOBAJIHHOTO
ammapara, CTpyHHOT0 IpUHTepa.
DINeKTpOoCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

57

DIEKTPUIECKUN TOK, YCIOBUS €T0
cymiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

58

[TocnenoBarenpHOE, TapaUIETBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOJIHUKOB. JIaGopaTropHas
pabota «/3yueHue cMenmaHHoro
COEITMHEHUS PE3UCTOPOB)»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc74f0

59

60

PaboTa 1 MOIITHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa AJis TOJTHOM (3aMKHYTOI)
anekTpudeckoii nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenune DJ1C ucTouHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0



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

61

DneKTpOHHask IPOBOAUMOCTD

TBépI[BIX METaJUIOB. 3aBUCUMOCTh

COIIPOTUBJICHUA METAJIJIOB OT

Temneparypbl. CBEpXIIPOBOAUMOCTh

62

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

63

64

65

66

67

HOJ'IyrIpOBO,I[HI/IKI/I, HUX cOOCTBEHHAsS

U IIPUMECHAsi IPOBOAUMOCTb.
CaoiicTBa p—N-mepexoa.
[HonynpoBoaHKUKOBBIE TPUOOPHI

DIIEKTPUUYECKUI TOK B paCTBOpax 1

paciuiaBax 3JICKTPOJIMTOB.

3JICKTpOJII/ITI/I‘IeCKa$I JUCcColanus.

DIIEeKTPOIHN3

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Moanus. I1na3zma

DJIeKTpUvecKue MprudOphl U
YCTPOMCTBA U X MPAKTUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0e30ImacHOCTH

O6o06maromuit ypok
«DNEKTPOTMHAMUKA)

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bubnuoreka [{OK
https://m.edsoo.ru/ff0c82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c84ae

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c88be

68

KonTponbhas pabota no teme
«nekTpocratuka. [locTostHHBIN
3NEKTpUYEeCKUil TOK. TOKH B
PA3JINYHBIX CpCaaAX»

but6mmorexa [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;H Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:yrt?eﬂnﬂ :)Igl?a[;(())l;];feﬂbﬂble
padoThI padoTshI pecypen
[TocTosITHHBIE MATHUTHI U X

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 0 0 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 0 0 bubnnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 0 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopartopHas paboTa 1 0 1 bubnnorexka [JOK
«HccnenoBanue neucTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBHXXYILYIOCS 3apSKEHHYIO 1 0 0 bubnmuorexa [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

6 DJIEKTPOMAarHuTHasE UHIYKIUSI. 1 0 0

IToTok BEKTOpa MarHUTHOMN



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

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapanes

JlaboparopHas paboTa
«HccnenoBanue SBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIICHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMAarHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
3JIEMEHTApHbIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o06maromuii ypok «MaraHutHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLIHASD)

KonTpomnpHas pabota mo Teme
«MaruuTHOE 10JI€.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcad58

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCHMOCTH
neproJia MajbIX KoJeOaHu Trpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCChI
rpy3a»

KonebarenbHblit KOHTYP.
CB0OOTHBIE AIIEKTPOMAarHUTHEIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpaHCHUA SDHEPTHUU B NACAIIbHOM
KoJIe0aTeTbHOM KOHTYpC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyKIeHHBIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CunyconaaibHbIN TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIEKTPUYECKON SHEPIUU

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, reHCpaTopa IEpEeMCHHOT 0O
TOKa, JIMHAHT SJICKTpoOoIICpeaad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 KynbTypa ncnonb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3ZHU
MexaHuueckne BOJIHbI, YCIIOBUS

acrpoctpaneHnus. [lepuon.
21 IC):KOPPOCTII;ppaCHpOCTpaI})ICHHﬂ u bubmmorexa LOK
https://m.edsoo.ru/ff0cca54

JUtMHa BOJIHBL. 1lonepeunsie n
MIPOJIOTILHBIEC BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocts. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 tTeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonoxanus

o5 KonTponbhas pabota «Konebanus u bubnnorexka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpOCTpaHEHHE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTPEHHEE OTPa’KEHUE. bubmumoreka [IOK
[IpenenbHbIi yroma nojaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEeHUS
29 JlabopaTtopHas paborta «M3mepenue bubnnoreka [JOK
MOKa3aTelIs NPEJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyIia TOHKON JIMH3BI bubmmorexa [JOK
FOPMY ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota
31 «HMccnenoBanue CBOMCTB
n300pa’keHH B JIMH3AX»
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
33 UnTepdepenmus ceera. Audpaxuus bubnuorexa [IOK
ceta. [ludpaxnuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCIIOBHSI X 0€3011acHOTro
IPUMEHEHUS
36 KoHTtposbHas paboTa mo Teme:

"Onruka"



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

rpaHI/ILIBI MPUMCHUMOCTHU
KJIaCCUUECKON MEXaHUKH.

bubmuorexa [JOK

37
[ToctynaTel cnenuaibHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
38 OJIHOBPEMEHHOCTH. 3aMe IJICHHE bubmiorexa LIOK
P ] https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIEHUE JITTHHBI
DHeprus u UMIYJbC bubnuoreka [IOK
39 o
PEIATUBUCTCKON YaCTHUILIBI. https://m.edsoo.ru/ff0cfc68
40 CBs13b MaccChl ¢ SHEPTUEH U bubnuorexa [JOK
UMITYJIbCOM. DHEPIHUs TOKOS https://m.edsoo.ru/ffOcf6f0
41 ®otonsl. opmyiia [1nanka. bubnnorexa [HOK
DHeprus u uMNnyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Bu6 110K
noIMoTeKa
42 .0 A.T.
orodpdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHUE
43 3171HLHTeI(711)Ha H(I:I(b(bOTOB(b(geKTa Bubmiorexa LIOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodrddexra
Hasnenue cera. OnwiTh I1. H.
44 Jlebenea. Xumuueckoe JeiicTBHE bubmmorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTsa u
MPaKTUYECKOE TPUMEHEHHUE:
45
dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
46 Pemenwne 3agad mo Teme «JI€MEHTHI bubnuorexa [JOK

KBAaHTOBOU ONTHKW)

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cf862
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Mogens atoma Tomcona. OnbITEI

47 Pesepdopna no paccesauro o- bubmmorexa [JOK
https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas mozens atoma
bubmuoreka [JOK

48 Hoctyrarst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomienrue GOTOHOB

49 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnnorexa [HOK
YPOBHSI SHEPruM Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosHbI

50 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JTy4CHHE
OTKpbITHE PATUOAKTUBHOCTH.

51 Omneitet Pesepdopaa mo bubnuotexa [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauOaKTUBHOTO U3TyUEHUS
CgoiicTBa anb(a-, 6era-, ramMmma-

59 u3iydeHus. BiausHue
pPaaTuoOaKTUBHOCTU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

53 W3otomnsl. Anba-pacna. bubmuoreka [IOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnaz. 'aMmma-uznydyeHue
DHeprusi CBSI31 HyKJIOHOB B ;Eape. BuGmorexa LIOK

o4 SAnepHble peakuuu. SnepHplii

peaxTop.

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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[Ipo6nembl, epCreKTUBEI,
9KOJIOTHYECKUE ACTICKThI SACPHON
JHEPreTHKH

56

57

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoercTBusA. EnnHCTBO
(U3UYECKON KapTUHBI MHPaY

Bupg 3sé3nnoro neda. Co3se3nus,
SIpKHE 3BE3/IbI, TUTAHETBI, UX
BuauMoe asrkenne. CojiHeuHas
cHCcTEMA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHila U 3BE3]1

59

3BE31BI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&3/1. COBpeMEeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKJICHUH H
spomronru CoHIIA U 3BE3

60

Muneunsiii [1yte — Hama
lNanakTtuka. [Tonoxxenre u ABMKEHUE
Connna B IN'anaktuke. ['amakTuku.
UéEpHbie bIpHI B iApax rajlaKTUK

61

Bcenennas. PasOeranue rajakTuk.
Teopust bospiioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznyuenue.
MeTaranakTuka

62

63

Hepemennsie npodiaembl
ACTPOHOMHH

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

64

O6o6maromuit ypok. Ponp pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJjioBeKa

65

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

66

O6o06maromuii ypok. Posnb
¢buznyeckoil Teopuu B
(bopMHpOBaHUY MPEICTABICHUI O
¢du3nyeckoil kapTHHE MUpa

67

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTeCTBEHHO-HAyUHBIX
MPEJICTABICHUI O IPUPOJIC

68

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
€CTECTBCHHO-HAyUHBIX
MPEACTABICHUI O IPUPOIE




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 kimace/ KacesiaoB B.A., O61mecTBO ¢ OrpaHUYeHHOM
0TBEeTCTBEHHOCTHIO « IPODAY; AkimoHepHoe 001mecTBo «M3maTenbcTBo

((HpOCBGHICHHe»






