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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojilaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHnue mporpaMmbl 1O (U3MKE HANpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3rkKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOYyYEHHS, a TAKXKe
YUUTBIBAET HEOOXOJUMOCTh pealh3alMi MEXIPEIMETHbIX CBsA3€d (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKH: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJlaM O0yUYEHUS;

e cojepkaHue yaeOHoro npenameta « Du3nkay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX MIPHUPOABI, BBICTyINas B
KauecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype PU3HKH — cHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep W pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOSHHS KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]l
MO3HAHUS TIPU BHITIOJTHEHUN UMHU YUYE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI IOJI0KEH
pAA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3iesioB (PU3UKU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3snyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKONH HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX DSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKON TeOpuH, posin PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, TPaHULAX TIPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTEMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (DU3UKU PEean3yeTcs MPEexIe
BCEro 3a CYET OPraHU3allUM SKCIEPUMEHTAIBHOM AESITEIbHOCTH O00YyYaroIuXCs.
Jl;1st 6a30BOT0 YpOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIAETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCsl OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHMMaHKE yesieTcs pEIICHNI0 PaCUE€THBIX M KaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKoil MOAENbI0, TO3BOJIAIONIME TPUMEHSATh MW3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, Tak U HUHTErpUpYys 3HAHUS W3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLECCOB B OKpYXKaromleu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe (pU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢bu3rKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYAOBaHHUE.

JleMoHCTpalinoHHOe o0opyJoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHH.

JlaGoparopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBAaHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYarOImMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yabTaTa H3yueHHUs OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBICHUS C MCIOJIb30BAHUEM
($u3nyeCKUX 3HAaHUM U HAyYHBIX J1I0Ka3aTEIbCTB;

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

JlocTrxeHne 3TUX Ienei oOecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a7ad B

npoluecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHWKY, MOJICKYJSPHYIO (DU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS  JUIs
OOBsICHEHHsI (PU3MUECKUX SBICHUA B TPUPOAE U [N TNPUHATHUS
MMPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB pEUICHHS pa3IUYHbIX 3a7a4 C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJIEIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHUE YCIOBHUM NJIsi Pa3BUTHUsSI YMEHHUI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIIO).

[Ipensaraemplii B mporpamMMe 1O (U3MKE MepeyeHb J1abopaTOpPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNECHUsST J1a0OpPaTOPHBIX PAObOT M OMBITOB C YYETOM HHIWMBHUYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

COAEPKAHUE OBYUYEHMUSA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o mpupone. Hayynbie MeTOABI NO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (husuke.

MonenupoBanue (pU3MYECKUX SIBJICHUW M TpoueccoB. HaydHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W 1UGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. MexaHnuka
Tema 1. Kunemamuka
Mexannueckoe aBmkeHHE. OTHOCHUTENHLHOCTh MEXAaHWYECKOrO IBHKCHUS.
Cucrema otcuéra. Tpaekropus.



[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMereHni U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U I[EpEMEIICHUs
MAaTEPUAJIbHON TOYKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHOE NBMKEHUE. [[BH)KEHNE MaTEPUATIBHON TOUKHU MO OKPYKHOCTH
C HOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIUHEWHAsI CKOPOCTb.
[lepuon u yactora oOparnieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M MPAKTAYECKOE IPUMEHEHHE: CIIHUIOMETD,
JIBUKEHHUE CHAPSJIOB, LIEITHBIE U PEMEHHBIC MIEPEAAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOTO TMOJ| yrjoM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hanpagienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHMXKEHHUS C LIEJIBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUJICHHBIMU TEJIOM 34
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBuxKeHUs Tejia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipununun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
NHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3uiuu cuil. Bropoit 3akon Hetotona aist
MaTepuaabHOU TOUKU. Tperuit 3akoH HproTOHA 1151 MaTepUanbHbIX TOUECK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectn. IlepBas kocmuueckas
CKOPOCTb.

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



Tpenue. Bunpl TpeHus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOJIBKEHUS U cria TpeHus mokos. KoaddumuenT tpenus.
Cuita conpOTUBIICHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COJIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO OcCH BpameHus. llnedo cumnbl. YcnoBus
paBHOBECUSA TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHUE: MOAIINITHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoi 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEeHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesna. Buapsl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3yuyenue aBmxeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
pe3rHOBOM 00paslie, OT UX JepopMaiiu.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAIlCHUS.

Tema 3. 3aKoHnbl COXpAHEHUA 8 MEXAHUKE

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITyJIbCa Tella. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU YHEPTUMU.

[ToreHnmanbHas DHEPrHUsl. [ToreHumanbpHas DHEPrus YIIPYTO
nehopMUpOBaHHOMN MPYKUHBL. [loTeHIMaIbHASI SHEPTHS TeJla BOJIU3HU MMOBEPXHOCTH
3eMJIH.

[loTeHuManbHble W HENMOTEHIHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXAaHUYECKOW SIHEPTUH CUCTEMBI TEJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
IIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXAHUYECKOW 3HEPIUU
T€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUS YacTULl BELIECTBA. MOJENM CTPOECHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HAeabHOro rasza. AOCOJIOTHas Temieparypa Kak mepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul raza. [llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
uzo0apa.

TexHruuecKkue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnbiThl 10 U PY3UN )KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Monenb, wiutocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.



OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HWJEAIbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]Ty TapaMETPaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOIO  WACAJIBHOIO  rasza. Buabl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KosnnuecTBO TEIIOTH pH TEILIONEPEaAYE.

[Tonsitue 06 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MaimnHax. KodpuiueHT mosie3Horo
nerctBus TemioBod mamuHbel. [{ukn KapHo u ero kospuIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PaOOTHI: BHUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/yxa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPAIINS).

M3MeHeHne BHYTPEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TEIUIonepeiaye.

OnbIT 0 a1MabaTHOMY paCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoii TypOWHBI, JBUTATENS BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u kKoHjeHcanus. Vcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCUTEIIbHAs BJIAXXHOCTh BO31yxa. HaceimeHHsli map. YpaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpUCTajuIM3anus. Y AejibHas TeIioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBHIIIECHHBIX NTAPOB.

Kunenue npy NnOHWKEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomol

N3mepeHrie 0THOCUTENbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaAMHUKA
Tema 1. dnexmpocmamuxa

DNeKTpu3anus Tey. DICKTPUUECKU 3apsia. J[Ba BU1a 3IEKTPUUECKUX 3aPsII0B.
[IpoBOIHMKHM,  JHUAJICKTPUKA W TOJAYNPOBOAHUKH. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKUI 3apsia.
Onektpuueckoe mozne. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpuHiun
CYyNEPIO3ULUN BJICKTPUUECKUX MOoJiel. JINHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PaGota cun snekrpoctatudeckoro mojs. [lorennuan. PazHocTs moTeHIIMAIOB.
[IpOBOIHUKM W AUAJIEKTPUKH B JJIEKTPOCTATUUYECKOM IOJie. JludiekTpuueckas
MPOHULIAEMOCTb.

DnekTpoéMkocTh. KonaeHncatop. DIeKTPOEMKOCTh TJIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHudeckue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: DIJIEKTPOCKOII,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOWCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopaericTBre HaAIEKTPU30BaHHBIX TE.

DIEKTPUUECKOE T0JIE€ 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.



3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSHUS MEXAY HUMH U JUICKTPUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenune. 3akon OMa 151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBICHUE BEUIECTBA.
[locnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoniHoCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHUWE HWCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpu4yecKkoi nenu. KopoTtkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

I1onynpoBOIHUKHY. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
NOJIyIpOBOJHUKOB. CBoicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIllaBax  AJIEKTPOJIMUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLUALUA. DIEKTPOIIU3.

DJNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMeTp,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI 1 POTOPE3IUCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HAIIPSKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOLAM TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHe
raJIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIIECHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTB AHOJIA.



Yuenuueckuii sakcnepumenm, nabopamopvie pabomul

N3yyeHue cMeniaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOJIBUKYIIEH CUJIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 10 Kiacce OCyHIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, TeoTrpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonwsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAyYHBIA (akT, TuUmoTe3a, (hu3mdeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SIKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOoia, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEILIONEPE/IayH, TEIIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCa, TEINIOBBIE CBOMCTBA TBEPBIX TEJI, XKUJIKOCTEH 1 Ta30B,
AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTUYECKAS  JAHCCOLMAIMA,
rajbBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, TMOJIIUIHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JAPYTUE), JBUraTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHUs] COBPEMEHHBIX MAaTEpHaJIOB, B TOM YKCJIE HaHOMATEpPUAJOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTeIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHAMMKA
Tema 3. Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKUUA
ITocTossHHBIEe MaruuThl. B3anMmoaeicTBHE TOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosne. Bekrop marautHOM MHAYKIMU. [[puHIMN Cynepno3uMu MarHUTHBIX TTOJIEH.



JIluHnn MarHuTHOM WMHAYKOMM. KapTuHa JMHUM MAarHUTHOM HWHIAYKUHUM I10JIA
MMOCTOSIHHBIX MAarHUTOB.

MarautHOE TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, e€ MOIyJIb U HalpaBJICHUE.

Cuia Jlopenua, €€ MOyJb U HanpasiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBneHne DIEKTPOMATHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
UHIYKIUU. DJEKTPOJBIKYIAS CUjla HWHIYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuun @apanes.

BuxpeBoe »IEKTpUYECKOE TOJie. ODJIEKTPOJBIXKYIIAA CUJIa WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHnueckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIuHUM UHAYKITUY MarHUTHOTO TOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasnea 5. KoJsie0anus m BOJIHBI



Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnueckue xonebanus. Ilepuoxa, wactora, ammumryaa u (aza koireOaHUM.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMAarHUTHBIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
kosieOanusi. Pezonanc. BeiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE BIEKTPUUECKOM
HHEPrur. DKOJIOTHUECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHuyeckue ycCTpoWCTBA W MPAKTUYECKOE TMPUMEHEHUE: SIICKTPUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HabGmronenue 3aryxaromux KojieOaHuH.

HccnenoBanrie CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopnenb TMHUY 3JIEKTponepe1ayu.

Yuenuueckuii sakcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MaJbIX KOJIeOaHUI Tpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Tpy3a.

HccnenoBanre mepeMEeHHOT0 TOKa B LIEMU U3 TTOCIIEI0BATENBHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PEe3UCTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHbL



MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss M JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHHUE, MPEIIOMIICHUE, MONApu3anus, Tudpaxius,
unTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTPOMCTBA U IIPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHUKE W MEIHUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHuE U pacpOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepeHunu u quppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccenenoBanye CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaYKEHUE, ITPETIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOIO
BHYTPEHHETO OTPAKEHMUS.

Hucnepcus cBera. CnoxHblil coctaB Oenoro cseta. Ler.

Cobuparomiye 1 paccerBarolye TuH3bl. ToHkas 1nH3a. DOKyCHOE paccTosIHUE
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONINX |
pacceuBaromux JinH3ax. PopMyra TOHKOU JIMH3BL. Y BEJTMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBas ontuka. WuTepdepennuss cBera. KorepeHTHble HMCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxmus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMYyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHUE, OTPAXKEHUE U MPEIOMIICHUE CBETA.
OnTuueckue mpuOOpHI.

[TosiHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

Hab6monenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmydyenue ciexkTpa ¢ MOMONIbIO AU(PPAKIUOHHON PEIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

N3mepenune rnokasaTessi NpeJoMIICHHs CTEKIIA.

HccnenoBanre CBONCTB M300payKEHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel criennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ DHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPIHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoi ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPrUM GOTOHA C €TO YACTOTON. DHEPTUs
U UMITYJbC (POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dboTtoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoJIHeUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodPdeKTa.

Ceeroauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynmater bopa. U3nydenue u mormomnieHue
(GbOTOHOB MpU TMepexojie aToMa C OJHOTO YPOBHSI DHEPIHH Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW HEPTUU aTOMa BOJIOPO/IA.

BousHoBbIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

HabGnrogenue TMHEeHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoakTuBHOCTU. OnibITH Pezepdopia o onpeeneHuto coctaBa paiuOaKTUBHOTO
u3nydenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziaydeHus.  BrnusHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens simpa [eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.



Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacmaa. [amma-
U3JTydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

DOHeprus CBA3HM HYKJIOHOB B siipe. SAaepusie cuibl. JledekT Macco sapa.

SAnepHble peaknuu. JleneHue u CUHTES saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTopl HaOJIFOIEHUS M PErMCTPAIK 3JIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHbIE B3aUMOAEHCTBYS. EAMHCTBO (M3NYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETD, KaMepa
Bunbcona, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTYrK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxkcnepumenm, nabopamopvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pazgen 8. JieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuyHass akTUBHOCTh. McTounuk sHeprum ConHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabGmronenus: HeBOOPYKEHHBIM TJIa30M C WCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEeBEpHOIro MOIYIIAPUS U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee MOBTOPEHUE

Ponp ¢u3uku uW acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNIbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, pOJib (U3UUECKONW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (GU3UUECKON KapTUHE MHUPA, MECTO (PU3UYECKON
KapTHHBl MHpPa B O0IIeM pSAy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kiacce ocymiecTBIsieTCs C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumores3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOAEHHE, FIKCIIEPUMEHT, MOJIETTMPOBAHUE, MO/IEIIb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHH HAa OCU KOOPAHMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU TMOJO00US TPEYTrOJIbHUKOB,
oIpeesIeHUe MIIOAAN IIIOCKUX (GUryp u oobéMa Tel.

buonoeusa: »nektpuueckue SBICHUS B JKMBOW MpUPOAE, KoJieOaTelIbHBIE
JIBW>KCHUS B )KMBOM IIPUPOJIE, ONITHYECKUE SBJICHUS B )KUBOU MPUPOJE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsA CTPYKTypa TBEPABIX
TEJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PEETKU, CIEKTPATIbHBIN aHAN3.

l'eocpagpua: marHuTHBIE TIONIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusi: JIMHAWA BJEKTPONEpeNady, TIEeHepaTop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHASA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30P,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OINTHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHHH, COOTBETCTBYIOIIHUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIMKU 00YUAIOIIETOCad KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUYECKUX M
JIEMOKPAaTUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aMMOIEHCTBOBATH C COIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUICKOM Ipa’IaHCKON HIEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

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

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 5cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoit HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lnyHbIM cdepaMm NpodheccCHoHANbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyme mpodecCuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIO0OAIBHOTO
XapaKTepa SIKOJOTUYECKUX TPOoOIIeM;

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

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IpOIECCE
U3Y4YeHUS! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAJIBHO U B TPYyMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBHUS
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIENIATh 1€MW JCSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JOCTYOKCHUSI,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMaTPUBACMBIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3yJbTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBATH ¥ BBITIOHITH pabOTy B YCIOBHUSAX PEaJTbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH KH3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBarejabckue 1eMCTBUSA:
BJIAJCTh HAyYHOW TEPMHUHOJOTHEH, KIFOUCBBIMH TOHATHSIMH M METOJAMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETaliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PelleHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UpPOBAaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUA TO (QHU3UKE B MPAKTUYECKYIO 0O0IacTh
KHU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NIPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMaAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALIHH;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOJI0IeHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX W ATHYECKHX HOPM, HOPM HH(POPMAIIMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3iMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1elCTBUS:
OCYIICCTBIATH OOIICHNE HA YPOKax (PH3UKH U BO BHE-YPOUHOU JACATEITHLHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHAMBUIYaTLHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATHh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh pPE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHUKA KOMAH/IbI B OOIITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOPAKEHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX PpE3YyJbTaTOB U
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHMX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MMPOTPAMMBI TI0
dbu3uKke IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOydYaroIIuXxcs
COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN WHTEJUICKT, TIPEAIOIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHXKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOWMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

IHNPEJIMETHBIE PE3YJIBTATBI

K konIty o0yuenus B 10 kjacce mpeMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOWM HAay4YHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESITECIBHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEIO,
WJICaJbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3NUecKux 3a1ay;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPYKHOCTH, MHEPIIUS, B3aHUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOSHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJECHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJIICHUS Ta3a NPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXY IMMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBHUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3MUYECKUE BEITUYMHBI:
KOOpAMHATA, NyTh, NEPEMELIECHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, Cuia,
MMIIYJIbC TE€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, NPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaxXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIMYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIrUsl XaOTUYECKOTO JABUKEHUSI MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIIOTHI, BHYTPEHHSI JHEprusi, pabora rasa,
KOd(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIUUNHAM;

ONMCBHIBaTh U3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSKEHHOCTD MOJIs, MOTEHIHUAN, PA3HOCTh MOTEHIINAJIOB;
Py ONMHCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKHM CMBICT HCIOJIb3yEMbIX
BEITMYMH, MX OOO3HAUCHMS] M EIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHaTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BCeMUpHOTO TArotenus, I, II u III 3akons HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIpAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh MpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYAOBaHUs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢uKCcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUUMH B BUJIE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCICAOBAHUN B
paMKax ydeOHOTrO »HKCIIEPUMEHTa, Y4eOHO-MCCIEOBATEIbCKOM W IMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTH PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHUs (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYX IACHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue ABIICHUS,

MCIIOJIb30BAaTh MTPH pEIIEHNH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETAUNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHONM HWHGOPMALIMK, MOJYYEHHOW W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIIM3UPOBATH MOTYYaEMYI0 HH()OPMAIHIO;

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

UCITIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCEAHEBHOM KU3HU JIJIS
oOecrieueHus OE30MAaCHOCTH TpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJIHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO pPaCHpeneisiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K kon1y o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOH KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh U €IMHCTBO
bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS W3YUYCHHBIX (U3UYECKUX MOJEINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsfl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKUUS, JEHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpAaHEHUE CBETa, OTPAXEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3ddheKT), CBeTOBOES JAaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPA3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI), MCTIOJB3YSd (DU3UUYECKUE BEIHMYUHBIL:
ANEKTPUYECKUI 3apsijl, CHJIa TOKa, JIEKTPUUECKOE HAIPSKEHUE, IIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U CWia TOoKa B MPOIEecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMUCAHWM MPABUIBLHO TPAKTOBATh (PU3MUECKUU
CMBICI HCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUYUHAMY,

OMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, MCIOIb3Ys
bu3nYecKue BEJIMYMHBI. CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (POTOHA, MEPHUO]T TOJIypacaja, SHEPrus CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS] W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENILHOTO U MapasjieibHOTO
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 COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHCHMUS
AIIEKTPUYECKOr0 3apsAjia, 3aKOH COXPaHEHHs] MAcCOBOIO 4YHCIIa, MocTysatel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOEe BBIPAXKEHHWE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HANIPABIICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIHCHIBATh H300pa)KEHHE, CO374aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3aiady U TUIOTE3y Y4€OHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPU3MUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUI U rpauKoB,
JIeJIaTh BBIBO/IBI TIO pe3yJibTaTaM UCCIIEIOBAHNS;

coOJiro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (GM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOoaUMbIe I €€ PEeIIeHUs, TPOBOJUTL PAcU€Thl U OIEHUBATH PEATLHOCTH
MOJTY4YE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM M NIPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHOM HWH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAIUUH, HOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpynme C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
' A i https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarnia 6 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Aunammia 6 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/7f4 172
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnunoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBbI TEPMOTHHAMHIH ? https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 6 bubnuorexa [IOK

da3oBbIe Nepexoabl

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

Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYecKnid TOK. Toku B 12 bubmmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/l P Konrpoubusie IIpakruueckue (wiepp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 | 3 bubnuorexa [JOK
' AHIYKLAS https://m.edsoo.ru/7f41c97c
Wroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
71 MexaHu4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KoJIcOaHus https://m.edsoo.ru/7f41c97¢c
’9 MexaHu4ecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
OTHOCUTEIIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 bubmorexa [TOK

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



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

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngﬁ;;f;;ggﬁfmcgk
Hroro no pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 I]?;ISSJ:I/P/IrT:;:LES/Ing&k
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®du3rka — HayKa 0 IpUpo/e.

| Hayunslie MeToab! MO3HAHMS | bubnuoreka [IOK
OKpy>karoiiero Mupa. BBogubri 04.09.2023 |  https://m.edsoo.ru/ff0c32e2
WHCTPYKTaX 10 OXpaHe Tpya.

Ponb u Mecto pusuku B

) ($hOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
HAay4YHOU! KapTUHBI MUDPa, B 05.09.2023 |  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEILHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

OTHOCUTENBHOCTh MEXAHUYECKOTO

3 BrkeHus. [lepemenienue 1 bubmmorexa [TOK
8 - epeMeEt ’ 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE. Y paBHEHHUE
JIBIDKCHHSL.

4 CBoOoniHOe mageHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOTO IMaEHUS 12.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHneiitHoe 1BUXKEHHUE.

5 JIBU>KeHue MaTeprualibHON TOYKH IO 1 brbmorexa [OK

P 18.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

6 Pemrenne 3aa4 1mo teme 1 bubnunorexa LIOK

KHHEMaTHKa. 19.09.2023  https://m.edsoo.ru/ff0c3620



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

HHcTpyKkTax mo oxpaHe TpyAa Ha
pabouem mecte Ne 1 "MzyueHue

bubnunorexa LIOK

7
JBUKEHHS TeJla, OPOLICHHOTO 25.09.2023 |  https://m.edsoo.ru/ff0c372e
TOPU30HTAIIBHO"
HuctpykTax no oxpane Tpy/a Ha
8 abouem mecte Ne 2 "M3yuenue
PaboHeM MeeT YACHHE 26.09.2023
JBUKEHUS TeJla M0 OKPYKHOCTH
[IprHIHAIT OTHOCUTENBHOCTH
9 lamunes. NneprmanbHble CUCTEMBI bubmmorexa [TOK
' pH\, 02.10.2023  https://m.edsoo.ru/ff0c3bed
orcyera. [lepBblii 3akoH HeroTOoHA
Macca Tena. Cuina. [Ipuniun
10 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [IOK
yHep B ' P . 03.10.2023 | https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuaibHON TOUKH
1 Tperuii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTEepUAIbHBIX TOYEK 09.10.2023 | https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cumna
12 TspkecTH. [lepBas kocMuueckast bubmorexa HOK
P 10.10.2023  https://m.edsoo.ru/f0c3d00
CKOPOCTh
13 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tea 16.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdpuunent
14 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmuoreka [IOK
JBIKEHUH Tela B )KUIKOCTH UJIU 17.10.2023 = https://m.edsoo.ru/ff0c3f76
rase
HNMnynsc MaTepuanbHOU TOYKH,
15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cuibl. 3aKOH COXpaHEHUs 23.10.2023 | https://m.edsoo.ru/ff0c43d6

HUMITYJIbCA. PeaktuBHOE ABHKEHUE



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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16

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUN

24.10.2023

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

17

[TorennmaneHas 3HEPrHUsL.
ITorennumanbHast 3HEPTHUS yIIPYTro
neOpMUPOBAHHON MPYKUHBI.
[ToTeHumanbHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3EMIIU

07.11.2023

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

18

19

20

21

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIMAIBHBIX CHII C
W3MEHEHHEM MEeXaHHMYSCKOM
SHEPTUU CUCTEMBI TE. 3aKOH
COXpaHEHHUsI MEXaHUYECKOUN IHEPT U

HHcTpyKTax 1o 0XpaHe Tpyaa Ha
pabouem Mecte JIabopaTtopHas
pabota Ne 3 «ccnenoBanue cBA3U
paboThI CUITBI C U3MEHEHHEM
MEXaHWYECKOM IHEPrUu Tena Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO
KTyTa»

KonTponbHas paboTa mo Teme
«Kunemaruka. J[nHamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE

OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopur. BpoyHOBCKOE ABUXKEHUE.

Muddysus

13.11.2023

14.11.2023

20.11.2023

21.11.2023

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

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4b74

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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22

Xapaxkrep JBUKECHUS U

B3 aHMOHCﬁCTBHﬂ qacTull BCIICCTBA.

Mopenu cTpoeHHsI Ta30B,
JKUJKOCTEH U TBEPABIX TEll

27.11.2023

23

Macca monekyn. Konuuectso
BemectBa. [locTtostnHas ABoraapo

28.11.2023

24

25

TemoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
IIIxana remneparyp Llenbcus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

04.12.2023

05.12.2023

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

26

AOcostoTHas TeMIiepaTypa Kak Mepa

cpe/Hel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

11.12.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

12.12.2023

28

29

30

HHcTpyKTax 1o oXpaHe Tpy/a Ha
pabouem mecte JlabopaTopHas
pabotaNe 4 «OnbITHas IpoBEpKa
3akoHa ['eii-JIroccaka»

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MNpeaACTaBJICHUC

BHyTpeHHsIst SHEpTHsI
TEPMOJIMHAMHUYECKOW CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonuuectBo TernoTsl u pabora.

18.12.2023

19.12.2023

25.12.2023

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c570e
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BnyTrpenussa sHeprus
OJIHOATOMHOT'O MJI€aIbHOTO ra3a

31 Buapl Teronepenauu bubmorexa OK
A pea 26.12.2023 | https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.

1 KonuuecTBo TemnoThl npu bubnmnoreka HOK
Tertonepenaye. AnuadaTHbIN 09.01.2024  https://m.edsoo.ru/ff0c5¢36
nporecc

1 [lepBblil 3aKOH TEPMOIMHAMUKHU U bubmmoreka [JOK
€ro NpUMEHEHHUE K U30IpoIieccaM 15.01.2024  https://m.edsoo.ru/ffOcSefc
HeobpaTtumocTs nporeccos B

34 npupone. Bropoii 3akoH bubmorexa OK

PrpoRe. 16.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Mpunnun nevictust u KIT bubmuoreka [IOK
TEIUIOBOW MaIllMHbI 22.01.2024 | https://m.edsoo.ru/ff0c600a

36 K KIT
Huxen Kaprio 1 ero K11 23.01.2024

37 DKoJ0ru4ecKue npooIeMbl
TEIIOPHEPTEeTUKHU 29.01.2024
O6o6maromuit ypok

38 «MOJII:K HI;I HaS}I’p ¢duzuka. OCHOBBI bubmorexa HOK

Y2Up ) 30.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
KonTpomnpHas pabota mo Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa [IOK
P ' 05.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI

40 [Tapoo6pazoBaHue U KOHJEHCAIUS. bu6muoreka [JOK

Hcnapenue u kunenue 06.02.2024 = https://m.edsoo.ru/ff0c63b6
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AOCONOTHASA U OTHOCUTEIbHAS

41 BJIQKHOCTH BOo3ayxa. HachIeHHbIi Bubmuorexa HOK
ap yxd. 12.02.2024 | https://m.edsoo.ru/ff0c64d8
Teépnoe Tteno. Kpucramnmueckue u
amop(HbIe Tera. AHU30TPOIHUS
42 CBOWCTB KpHUCTAJUIOB. JKuakue Bubmorexa LIOK
' 13.02.2024  https://m.edsoo.ru/ff0c65f0
kpuctamuibl. CoBpeMeHHBIE
MaTepHuabl
[InaBnenue u KpucTaUIM3aIKUA.
bubnunoreka LIOK
43 VY nenpHas TEIUIOTA IIJIABJICHUS.
19.02.2024 | hittps://m.edsoo.ru/ff0c6708
CyO6numarus
bubnuoreka [{OK
44 YpaBHEHUE TEILIOBOroO Oajlanca
P 20.02.2024  https://m.edsoo.ru/ff0c6820
OneKkTpu3zanus Tei. JNeKTPUIECKUN
45 3apsi. JIBa BUIa 3JIEKTPUYECKUX bubmorexa HOK
' 26.02.2024 = https://m.edsoo.ru/ff0c6bcc
3aps/10B
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))J'I OBOJHHUKH 3an(le Bubmaorexa IIOK
yrp ' 27.02.2024 @ https://m.edsoo.ru/ffO0c6bcc
COXpaHEHHUs JEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. Toueunslii 31eKTpUYECKUN bubmmorera [OK
04.03.2024  https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
43 nosist. [lpuHnun cynepno3unuu bubmuorexa [IOK
ANIEKTPUYECKUX NoJe. JInnun 05.03.2024 | https://m.edsoo.ru/ff0c6df2

HANPSHKEHHOCTH



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

Pabota cui anekTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIIMAIIOB

11.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6£00

50

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaSI MMPOHUIACMOCTDb

12.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

51

52

OnexrpoéMkocTs. Konnencarop

DneKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTOpa. JHEPTus
3apsHKEHHOT0 KOHJEHCAaTopa

18.03.2024

19.03.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

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

53

HHcTpyKTax 1o oxpaHe Tpyaa Ha
pabouem mecte JlabopaTopHas
pabota Ne 5 "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

01.04.2024

54

[IpyuHIHM 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
anmnapara, CTpyWHOTO IIPUHTEpA.
DneKTpocTaTHUECKast 3allnTa.
3a3eMyIeHHE 3IEKTPONpUOOPOB

02.04.2024

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon OMa jist
y4dacTka [enu

08.04.2024

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOAHUKOB. UHCTpYKTaX 1O
oxpase Tpyzaa Ha pabouem mecte No

09.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

6 JlaboparopHas pabota «3yueHue
CMEIIAHHOTO COCIMHEHHSI
PE3HUCTOPOBY

57

Pabora u MmomHoOCTh
AIEKTPUUECKOT0 TOKA. 3aKOH
[xoyinsa-Jlenna

15.04.2024

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

58

3akoH Oma 11 OJIHOU
(3aMKHYTOM) 3JIEKTPUUYECKON IIETIH.
KopoTtkoe 3aMbIkanue.
JlabopaTtopHas pabota «3mepenue
OJIC ncToyHrKa TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

16.04.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHask IPOBOJAUMOCTD
TBEPIBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

22.04.2024

60

61

62

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS
U IIpUMECHAas IIPOBOIUMOCT.
CaolicTBa p—n-nepexoja.
[TonynpoBoaHKUKOBBIE TPUOOPEI
KonrponbHas pabora no reme
«Qnekrpocraruka. [locTosHHBIN
JNEKTPUYECKUN TOK.»

23.04.2024

06.05.2024

07.05.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c8a8a

63

DIIEKTPUYECKUI TOK B pPACTBOpax U
pacIuIaBax dJI€KTPOIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DneKTpoan3

13.05.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c82ba

DIIEKTPUUYECKHI TOK B Ta3ax.

64 CaMOCTOSITeNIbHBIN U 1 bubnunorexa LIOK
HECAMOCTOSITEJILHBIN pa3psl. 14.05.2024 = https://m.edsoo.ru/ff0c84ae
Mounnus. [lna3zma
DJeKTpudecKre mpudopsl U
65 YCTPOMCTBA U UX NMPAKTUYECKOE 1 Bu6mmotexa [JOK
npuMmeHenue. [IpaBuia TeXHUKH 20.05.2024  https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O06o0marmuii ypok bubnnoreka [JOK
66 1
«INEKTPOIMHAMHUKAY 21.05.2024  https://m.edsoo.ru/ff0c88be
67 PesepBHblii ypok. MTorosas 1 bubnuorexa [IOK
KOHTpPOJIbHAs paboTa https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O0oOmaromuit 1 Bbu6mmoteka [JOK
ypok o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

Kaﬂeﬂnapno TEMATHYECKOC NIJIAHUPOBaHUE. 11 xnacc Pusuka

No No KOJI-BO mara
Pa3nen u ocHOBHOE coliepKaHUE TEMBI
ypoka | n/m 4acoB IPOBEJCHUS
OCHOBBI AEKTPOAMHAMHUKY (TIpoaokeHue) (23)
1. UcTOYHUKY TOCTOSTHHOTO TOKA: BUABI, YCTPONCTBO, (hru3nueckrue ocHOBbI | [IpumepHbIe TeMbI
paboThI, MPUMEHEHHUE. pedepaToB U MPOEKTOB
2. MocTtuk YUTCTOHA: cXeMa U IMTPUMEHECHHUE.
3. PeocTaThl, NOTEHIMOMETPHI, Mara3uHbl COMPOTUBIICHUI: YCTPONCTBO,
MPUHLINI IEVCTBUSA, IPUMEHEHUE.
4. SIBnenue CBEpXIPOBOJAMMOCTH: UCTOPUS OTKPBITHS, CBOMCTBA
CBEPXIIPOBOJIHUKOB U X MPUMEHEHUE B PA3IMYHBIX 001aCTIX HAYKU U
TEXHUKHU.
5. KopoTkoe 3aMbIkaHue. Y CTpOMCTBA JJIs 3aIIUTHI 3JIEKTPUUECKUX [IENEH.
1 11 VYcnoBust CylecTBOBaHUS SIEKTPUUECKOTO TOKA. DIEKTPUUECKHUI TOK 1 04 cen
" | B IPOBOJIHUKAX. '
3akoH OMa [ y4acTKa 1enu. 3aBUCUMOCTh COITPOTUBIICHUS OT
2 |12 Y P 1 07.cen
TEMIIEPATYPHI.
1.3 | CoequHeHue NMPOBOIHUKOB. 1 11.cen
4 1.4 1 14.cen
PaboTa 1 MOIITHOCTH DJIEKTPUUYECKOr0 TOKa. 3akoH JDkoyna—Jlenna.
y
5 15 N3MepeHune cuiibl TOKa, HAMPSKEHUS U CONPOTUBIICHUS B 1 18 cen
| anexTpuyecKko nenu '
6 1.6 | DnexrponBmwxkyias cuja. IcTOYHUK TOKa. 1 21.cen
7 1.7 | 3akoH Oma U1 IOJIHOM IIEIN. 1 25.cen
HNHucTpykTax no oxpaHe Tpyaa Ha pabouem mecrte. JlabopaTopHas
8 1.8 1 28.ceH
pabora Nel




Koumpononas paboma Nelno meme <llocmoannoiii

1.9 g
IJIeKMPUYECKUTL MOK .

1 02.0KT

1. b. C. lko6u — u300peTarens raTbBaHOILIACTUKH.

2. IIpakTyecKkoe NPUMEHEHNE TIIa3MBl.

3. OT TMraHTCKUX KMHECKOIOB JI0 IUIa3MEHHBIX 3KpaHoB. COBpEMEHHBIN
TEJIEBU30P.

4. YcTpoiCTBO, IPUHIMIT ACHUCTBUS U IPAKTUYECKOE IPUMEHEHUE
TEPMHUCTOPOB, OOJIOMETPOB

U (OTOPE3UCTOPOB.

IIpumepHBIE TEMBI
pedepaToB U MPOESKTOB

10

1.10 | OxcnepuMeHTalbHbIe 000CHOBaHUS JIEKTPOHHOM
IIPOBOJAUMOCTH METAJUIOB. DJIEKTPUIECKUN TOK
B PACTBOPAaxX M PacCIUIaBax AJIEKTPOJIUTOB.

1 05.0KT

11

DJIEKTPUYECKUM TOK B ra3ax. DJIEKTPUUECKUMN TOK
B BaKyyMe.

1.11

1 09.0KT

12

DJIEKTPUYECKUM TOK B MOJTYIIPOBOJHUKAX.

1.12
[ToyripoBOIHUKOBBIE TPUOOPHI.

1 12.0xT

13

HNHucTpykTax no oxpaHe Tpyaa Ha pabodem mecrte. JlabopaTopHas
1.13 | paborta Ne2 «3mepenne IJIC 1 BHyTpPEHHETO COMTPOTUBIICHUS
UCTOYHHMKA TOKA.)

1 16.0KT

14

NHucTpykTaxk mo oxpane Tpyaa Ha pabodem mecrte. JlabopaTopHas
1.14 | pabora Ne3 «lccnenoBanue 3aBUCUMOCTH COTPOTUBIICHUS
MOJTYTPOBOJIHUKA OT TEMIIEPATYPHL.»

1 19.0kT




1. DIEeKTpOMarHUTHI: YCTPONCTBO, (PU3HUECKHE
OCHOBBI pa0OThI, IPUMCHEHUE.

2. Macc-cniektporpad ¥ HUKIOTPOH: YCTPOKCTBO,
HPUHITAIT JCHCTBUS, IPUMCHEHUE.

3. JIBmKeHUe 3apsHKCHHBIX YaCTHIl B MATHUTHOM
noJie 3eMJIM: paJraMoOHHbIC TI0sICa, TIOJIPHBIC
CUSIHUS, MarHuTOoCcdepa 3eMiu.

4. TlpuMeHEHNE MarHUTHBIX MaTePUAJIOB

[IpumepHbIEe TEMBI
pedepaToB U MPOEKTOB

15 | 1.15 | MarautHsie B3auMOI€HCTBUSA. MarHUTHOE I10JI€ TOKOB. 1 23.0KT
Nuaykuus MariuTHOro moJs. JImauu

16 | 1.16 | PAYEIUE 1 26.0KT
MarHUTHOW WHTYKIIUH.

17 | 1.17 | JleficTBuEe MarHUTHOIO MOJIsI HA MIPOBOJIHUK C TOKOM. 3aKOH AMriepa. 1 09.HO05

BIDKEHHE 3apsDKEHHBIX YaCTHIl B MATHUTHOM

18 |1.18] 2 P B 1 13.H0s1
nosne. Cuna Jlopenua.

19 | 1.19 | MarauTHbI€ CBOMCTBA BEIIECTBA. 1 16.HO04
1. OnbiTel Dapajes 1Mo HaOIIOICHUIO U UCCIICOBAHUIO SIBIICHUS
AJICKTPOMArHUTHOM UHIYKIIUH.

P AYEIL . [IpuMepHbIE TEMBI
2. YacTHbIe ciiydau 3J€KTPOMarHiTHOW MHIAYKIIMU U UX TEXHUYECKOE
pedepatoB 1 MPOEKTOB

MIPUMEHEHHE.
3. UHayKIIMOHHBIE TOKHM B MACCUBHBIX MPOBOIHUKAX

20 | 1.20 | Onbrtel ®apanes. MarHUTHBIN MOTOK. 1 20.Hos
3aKOH JICKTPOMArHUTHOW UHAYKIIUH.

21 | 121 P AVEL 1 23 Hos
BuxpeBoe siekTpudeckoe mouie.

22 | 1.22 | Camonnaykuusa. MHIyKTUBHOCTb. DHEPTHSl MArHUTHOTO MOJIS TOKA. 1 277.Hos




Koumponwvnuas paooma Ne2

23 | 1.23 1 30.HO4
no memam <Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKUUA .
Konebanns u BomHbI(264)
1. DKcriepuMeHTaNbHOE UCCIEOBAaHUE PA3IMYHBIX KOJIeOATEeIbHbBIX
CUCTEM.
2. Crerockom, (oHeHTOCKOM, GOHOTPAd: YCTPOUCTBO U MIPUHITUTT [IpumepHbIEe TEMBI
NEUCTBUSL. pedepaToB U MPOEKTOB
3. HabGnmrogeHue 1 uccie0BaHue aKyCTUYECKOTO pe30HaHCa.
4. YbpTpa3ByK 1 HH(PaA3BYK: OCHOBHBIE CBOMCTBA U MPUMEHEHUE
24 71 VYcaoBusi BO3HMKHOBEHHSI MEXaHMUECKUX KosiebaHui. JBe Mojenu 1 04.1eK
" | KoJeOaTeNbHbBIX CUCTEM. '
KunemaTuka konebaTenbHOTO JBUKEHUA. ['apMoOHUYecKue
25 2.2 1 07.nex
KOJIeOaHMsI.
26 2.3 | JlmaamMuka Kojae0aTeIbHOTO JBHKCHHUS. 1 11.nex
27 2.4 | [IpeBparienue 2HEpruu MpyU rapMOHUYECKUX KOJICOAHUSX. 1 14.nex
28 2.5 | 3aryxatomue konebanus. BeiHyxkaeHHbIe Koiebanus. PezonaHc. 1 18.1ex
29 2.6 | Mexanuyeckue BoJiHBL. BoJiHBI B cpejie. 3ByK. 1 21.nex
NucTpykTax mo oxpane Tpyaa Ha pabodem mecte. JlabopaTopHas
30 27 pabota Ne 4. VccnenoBanue kojebaHuil MPy>KHHHOTO MasiTHUKA. 1 25 1ex
| JIabopatopnas pabota Ne 5. MccnenoBanue kosjaeOaHWl HUTSHOTO '
MasITHUKA.




1.TpanchopmaTopsl: yCTpOUCTBO, TPUHIIUI ACUCTBUS, MPUMEHEHHE.
2. IIpon3BoaCTBO U Mepeaaya IEKTPOIHEPTUU: JOCTUKEHUS U
poOJIEMBI.

3. CrexTp 3JIeKTPOMarHUTHBIX BOJIH: TUAINA30HbI YacTOT (IJIMH BOJIH),
MCTOYHUKH U3TyYEeHUN, TPUMEPHI IPUMEHEHHUSI.

4. CoBpeMEHHBIE CPENICTBA CBSI3U.

5. ®uzuveckre OCHOBBI NIEpejaun N300paXKEHHUH ¢ TOMOIIBIO
PaaOBOJIH

[IpumepHbIEe TEMBI
pedepaToB U MPOEKTOB

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

31 2.8 . 1 28.1ex
Konebarenbubiii koHTYp. @opmyra TomcoHa.
[Iporeccel mpu rapMOHUYECKUX KOIEOAHUSIX

32 |29 P b rap 1 11,518
B K0JIe0OATEJIbHOM KOHTYpE.

33 | 2.10 | BeiHyXneHHBIE 2JeKTpOMarHuTHbIE KosieOanus. [lepeMeHHbIi TOK. 1 15.4a1B

EHCTBYIONTME 3HAYEHHUS CUJIBI TOKA U HANpsHKEHUs. Pesnctop B 1ienu

34| 2.11 | AeHeTBYIO P pEH 1 18 5B
MEPEMEHHOTO TOKa.

35 | 2.12 | TpancdopmaTtop. 1 22.5HB
DNEeKTPOMArHUTHBIC BOHBIL. [[pUHITUIIBI paaroCBsI3n

36 | 2.13 P PHHLIIE! pas 1 25 5B
Y TeIICBUJICHUSI.

37 1214 [ToaroToBka Kk KOHTpOJIbHOU paboTe MexaHnyeckue KojieOaHus U 1 29 B

) BOJIHBI. DJIEKTPOMArHUTHBIC KOJICOAHHS ¥ BOJTHBI '

KonTpoabnas padora Ne3

38 | 2.15 | mo temam KMexaHnuyeckue KoJae0aHUS U BOJIHBI. 1 01.¢eB
JJIEKTPOMATHUTHBIE KOJICOAHUS M BOJTHBI>.




1. SIBneHue NOIHOrO (BHYTPEHHET0) OTPAXEHUS CBETA: (PU3NUecKast
CYLIHOCTb, SKCIIEPUMEHTAIbHOE UCCIIEJOBAHNE, IPUMEPHI
IPUMEHEHUS.

2. SIBneHust OTpakeHUs U IPEJIOMJICHUS CBeTa B npupoze. Penopos
10. 02.03

3. 3eseHbli Iyd KaK ONTUYECKOE SIBJICHUE.

4. Ontrueckue nNpudOpbl: yCTPOMCTBO, MPUHLHUIT JEHCTBUSA, YTIOBBIE
YBEJIUYEHUS, IPUMECHEHHUE.

5. AGeppanuy JTUH3 U UX BIMSHUE HA ONTUYECKUE U300paKEHUS

IIpumepHBIE TEMBI
pedepaToB U MPOSKTOB

39 1216 3aKOH NPSIMOJIMHENHOTO PACIPOCTPAHEHHSI CBETA. 3aKOH OTPaKEHUS 1 05.¢bes
CBETA.
40 | 2.17 | 3akoH IpeIOMIICHUS CBETA. 1 08.¢eB
41 | 2.18 | JIunzsl. @opmyJsia TOHKOW JIMH3BI. 1 12.¢eB
42 | 2.19 | lloctpoenue n300pakeHnui B TOHKUX JIMH3aX. 1 15.¢eB
43 | 2.20 | 'ma3 kak ONTHYECKAs] CUCTEMA. 1 19.¢deB
1. Ilpyunna Bo3HMKHOBEHUS paayru. [lecnernna 02.03
2. Paccesnue cBeta. [Touemy He6o romy6oe? 3opun 02.03
3. UuTepdepeHiys B MbUIbHBIX IySEIPSX. Pycckux 21 .92 TTpHMEpHBIC TeMbI
4. NarepdepomeTpbl: BUJIbI, yCTPOUCTBO, TPUHIIUI I€UCTBUS, e(hbepaToB 1 MPOEKTOB
npuMenenue. [lymmna 21.02 peoep P
5. Kanerimockon — AeTckasi UTpyIiKa Wik ONTUYECKUN Tpruoop?
Kabanosa 21.02
a4 |291 N3mepenue CKOPOCTH CBET. Hucnepcus cBeTa. 1 22.dhes
[Tpunnun ['rolirexca.
45 | 2.22 | Uurepdepentus BonH. UnTepdepenus cBera. Judpaxuus ceera. 1 26.¢eB




46

2.23

HHcTpyKTax no oxpaHe Tpyda Ha pabodyeM mecte. JlaboparopHas
pabota Ne 7. WccnenoBanue siBneHuil uHTepdepeHunu u audpaxuuu
CBETa.

JIaboparopHas padota Ne 8. Onpenenenre CKOpOCTH CBETA B
BEIIIECTBE.

1 29.02

47

2.24

KonTpoabnas padora Ne4
1o TeMe <<3aKOHbI reOMeTPpUYEeCKON onTuKH. BosiHOBast
ONTHKAD.

1 04.map

1. 3nauenue onbiToB MaiikenbscoHa— Mopiau B UCTOpUU (DU3HUKH.
2. Ans6ept DitnTeitH — co3aarens CTO.

3. PensATUBHUCTCKUI 3aKOH CJIOKEHUS CKOPOCTEH.

4. KLTlapamokc 6JIU3HEIOB>> U €r0 OOBICHEHUE

[IpumepHBIE TEMBI
pedepatoB 1 MPOEKTOB

48

2.25

3aKOHBI JIEKTPOANHAMUKYU U MPUHIUAI OTHOCUTEIBbHOCTH. OMBIT
Maiikenscona. [Toctynartsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

1 07.map

49

2.26

Macca, uMnyJIbC ¥ SHEPIHUsl B CIIEUUAIBHON TEOPUU
OTHOCHUTEIIbHOCTH.

1 11.map

KsanroBas ®usnka. Acrpodusuka.(1749)




1. OnbiTel JIebeneBa no U3MEPEHUIO AaBICHUS

CBETa Ha TBEp/bIC TENA U ra3bl.

2. OnbITel BaBunoBa no HaOIIOEHUIO KBAHTOBBIX

¢daykTyanuii cBera.

3. DKCEpUMEHTAIILHOE JOKA3aTEIBCTBO CYIIECTBOBAHUS
CTaIlMOHAPHBIX COCTOSTHUM aToMa.

4. MeTtop CEKTpaJIbHOIO aHaJIU3a U €ro MIPUMEHEHNE.

5. JIazepHOE U3Ty4YEHUE U €r0 UCIIOJIb30BAHUE B HAYKE, TEXHUKE U
OBITY

IIpumepHBIE TEMBI
pedepaToB U MPOSKTOB

50 3.1 | PaBHOBecHOE TemnoBoe u3iydeHue. I unoresa [1nanka. 1 14.map
51 3.2 | 3akonbl poToaddekra. 1 18.map
59 33 JHaBnenue cBera. KopryckysipHO-BOJIHOBOM Ayanu3M. ['unoresa ne 1 21 map
| bpoiis. '
53 34 [Tnanerapnas moxaens aroma. OnbiTel Pesepdopaa. [loctynater bopa. 1 01.amp
Mogaens atoma Bogopoaa 1o bopy.
HNHcTpykTaxk mo oxpaHe TpyJa Ha padbouem mecte. JlabopaTopHas
54 3.5 - 1 04.amp
pabota Ne9. HaOnroieHre CIJIONIHBIX U JIMHEHYAThIX CIIEKTPOB.




1. CyeTynku U IETEKTOPHI FJIEMEHTAPHBIX YACTHULL: BUIbI, YCTPOUCTBO,
NPUHLHAI IEUCTBUS, OTKPBITUS, COBEPUIEHHBIE C UX MOMOILBIO.

2. Metop paauoyriiepoHOro aHanu3a: PU3nYecKue OCHOBBI,
NaTUPOBKA, IPUMEHEHHUE.

3. Kak uzbexatpb aBapuit Ha ADC?

4. YrpaBisieMbIii TEPMOSICPHBIA CUHTE3: (PU3UYECKasi CYIIHOCTb,
npo6iiemsl, iepcriektuBbl. [Ipoekt ITER.

5. Yckopurenu 3apssKE€HHBIX YaCTHIL: BUJIBI, YCTPOMUCTBO, MPUHIIAI
nerictBus, npuMmenenue. Komnanaep LHC.

[IpumepHbIEe TEMBI
pedepaToB U MPOEKTOB

55 3.6 | MeToibl perucTpanm 3apssKeHHbIX YaCTHIL. 1 08.amp
56 3.7 | PagnoakTUBHBIE IPEBpALICHUSA. 3AKOH PAJMOAKTUBHOIO PaCIajia. 1 11.amp
57 3.8 HCE(}’CCTBGHHOC npeBpalieHue aTOMHbIX sifep. [IpoToHHo- 1 15.amp
HEWTPOHHAS MOJIETIb AaTOMHOTO SI/Ipa.
58 3.9 | SinepHbie cuibl. DHEPTHsl CBA3U ATOMHBIX SIJIED. 1 18.amp
59 | 3.10 | Lleniuble siiepHbIE peakiuu. SaepHbIil peakTop. 1 22.anp
60 | 3.11 | buonoruueckoe nelWCTBHE PAJUOAKTUBHBIX U3ITyYEHUH. 1 25.anp
61 3.12 | DnemenTtapHbie yacTulibl. OyHIAMEHTAIBHBIE B3aUMO/ICHCTBUS. 1 02.mam
NucTpykTax mo oxpane Tpyaa Ha pabodem mecte. JlabopaTopHas .
62 |3.13 1 06.mait
pabota Nel0. Mi3mepeHne ecTeCTBEHHOTO PaJHaIliOHHOTO (hOHA.
KonTpoabnas padora Ne§ .
63 | 3.14 no teme <<KBanroBasi pusuxa>>. ! 13.maii




1. Y3 uctopum oTkpsITUsA I1aHeTsl HenryH.

2. Ilouemy IlimyTOH — KapimKoBas IuIaHera?

3. PanqnonokanMoHHbINA METOI OIIPEIEIICHUS PACCTOSIHUM 10 TEI
CosHeYHOM CUCTEMBI.

4. Ilynbcapbl: HCTOPHS OTKPBITHS, MEXaHU3M T'€HEpallUU U3IIy4YCHHUS,
MIPUMEDPBL.

5. W3 uctopum OTKPBITHS PEIIMKTOBOIO U3ITYyYEHHUS

[IpumepHbIEe TEMBI
pedepaToB U MPOEKTOB

64 | 3.15 | Conneunas cucrema. ConHIE. 1 16.mait
65 | 3.16 | 3Be3npl. Hama ["amakTuka. 1 20.maii
[IpocTpancTBEeHHO-BpEeMEHHbIE MacIITa0bl HabM01aeMoi BeeneHHoi. .
66 |3.17 [ PooP P ’ A 1 23 .maii
[Ipeacrasnenus o6 »BosroIUU BeeneHHoil.
67 4.1 | UToroBasi KOHTpPOJIbHasi padoTa 1
63 49 AHalM3 KOHTPOJIBLHOU paboThl U Koppekius Y'Y J[. O6ob6mieHue u 1
" | cucTeMaTtu3anus 3HaHui 3a kypc ¢usuku 11 knacca




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.51., byxosues b.b., Corckuit H.H. ox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBoO
«ITpocsenieHue»

» ®usuka, 10 kimacc/ Maxumes ['.41., [Terpoa M.A., Crenanos C.B. u
napyrue, OOIIECTBO C OrPAHUYEHHOM OTBETCTBEHHOCTHIO «[PODAY;
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBeiienne»

» dusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueii [TapdentreBoit H.A., AkiinonepHoe odmectBo «M3aaTeabcTBoO
«IIpocsemienue»

» Gusuka, 11 kinace/ Msikumies I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIEeCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «/JPODAY;

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenenue»

METOIUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. KonrponsHsle padotsl o gusuke B 10-11 kiaccax. Junakruyeckuii matepuain. [locobue
g yaurtenst M.: «IIpocsemenuey, 2005r.

2. IloBTOpEHME M KOHTPOJIb 3HAHUI M0 (PU3KMKE HA YPOKAX U BHEKIACCHBIX MEPOTPUSATHIIX
10-11 knaccel. SAnymesckas H.A. M.: I'mo6yc 2009r.

3. KonrtponbHble paboTsl 1o ¢pusuke B 7-11 knaccax. Aunaktuueckuit matepuai. Ilocobue
s yuutens. M.: «IIpocsemenue» 2005r.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



