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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

ConmepxaHnue mporpaMmbl 1O (PU3MKE HANpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOYyYEHHS, a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHM: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOSHUS KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAYYHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BceX pa3esioB (PU3UKU, BKIIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, TPaHULAX TIPUMEHUMOCTH
TEOpUH, JIJIS1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN TOJIX0 B Kypce (U3UKU PEaU3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIIOJIb30BAHUE CUCTEMbBI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIAETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpYs 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOAECNU IS CUTYyalluH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HMHTETPUPOBAHHOIO KaOWHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpalinoHHOe o0opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAaHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

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

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

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yabTaTa H3yueHHUs OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOIMNX 3a71ad B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHWKY, MOJICKYJSIPHYIO (DU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

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



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

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPYKAIOILILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHUM NJIsi Pa3BUTHUsI YMEHHUI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpaMMe 1O (QU3MKE MepeyeHb J1abOpaTOpPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COAEPKAHUE OBYUEHMUSA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

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

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

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBmkeHHE. OTHOCHUTENHLHOCTh MEXaHWYECKOrO IBHKCHUS.
Cucrema otcuéra. Tpaekropus.



[lepemenieHue, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIIMU HA OCH CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMereHri U CI0KEHUE CKOPOCTEN.

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

CBoOoHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHOE NBHKEHUE. [[BH>XKEHNE MaTEPUATIBHON TOUKHU MO OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M MPAKTAYECKOE IMPUMEHEHHE: CIIHUIOMETD,
JIBUKEHHUE CHAPSJIOB, LIEITHBIE U PEMEHHBIC MIEPEAAYN.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TIOJ| yrioM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOTHOTO MaieHUsI.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBIO OINPEIEIIEHUST MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUJCHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBuxkeHUs Tejia, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Ipununun  otHocutenbHOCTH  ['anunes.  IlepBeid  3akoH  HproToHA.
NHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uiuu cuil. Bropoi 3akon HetoTona aist
MaTepuaabHOU TOUKU. Tperuit 3akoH HproTOHA 1151 MaTepUaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectu. Ilepas kocmuueckas
CKOPOCTb.

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



Tpenue. Buabl TpeHust (okosi, CkoibxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpOTUBIICHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOTO TENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHUE: MOAIINIHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tesna. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3rHOBOM 00paslie, OT UX JepopMaiu.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl COXpaHEHUA 8 MEXAHUKE

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

PaboTa cuiibl. MOUTHOCTD CHJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[ToreHnmanbHas DHEPrUsl. [ToreHumanbpHas DHEPrus YIIPYTO
nehopMUpOBaHHOMN MPYKUHBL. [loTeHIaIbHASI SHEPT U TeJla BOJIU3HU MMOBEPXHOCTH
3eMJIH.

[loTeHunanbHble W HENMOTEHIHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3BMEHEHUEM MEXaHUYECKOW YIHEPTUH CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuyeckue yCcTpOMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: BOJIOMET, KONED,
IIPY’KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHI 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 MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUS YacTULl BELIECTBA. MOJENM CTPOCHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

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

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpuHU HAeabHOro rasza. AOCOJIOTHas Temieparypa Kak mepa
CpelHEe KMHETUYECKOM SHEpPruM TEIUIOBOrO JBM)XKEHHs vactul raza. [llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
nzo0apa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBUSI.

Monenb, niutocTpupyromias Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.



OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSIHHUS HACAIbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMETPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl u padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOIO  WACAJIBHOIO  rasza. Buuael  Temuonepeaauu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPENAYE.

[Tonsitue 006 ammabatHomM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBaHus SHEpPruM B TEIIOBbIX MaimnHax. KodpuIMEeHT Mose3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero ko3puIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PadOTHI: BHUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPruM (TEMIIepaTypbl) Tela IpH TeIUIonepeiaye.

OnpIT 0 a1MabaTHOMY paCIIMPEHUIO BO3/AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne yaenbHOoN TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONUS CBONCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHU4ecKue yCTpOMCTBA M IPAKTHUYECKOE IPHMEHEHHE: THIPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYYEHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOoHCTpanus KpuCTaioB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomol

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. dnexmpocmamuxa

DNeKTpu3anus Tey. DICKTPUUECKU 3apsia. J[Ba BU1a 3IEKTPUUIECKUX 3aPsII0B.
[IpoBOIHUKM,  HUAJIEKTPUKA W TOJIYNPOBOAHUKU. 3aKOH  COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKU 3apsi.
Onektpuueckoe mosne. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpuHiun
CYyNEPIO3ULIUN BJICKTPUUECKUX MOoJiel. JIMHMM Hanps>KEHHOCTH BJIEKTPUUYECKOTO
TIOJISL.

PaGota cun anexkrpoctatudeckoro mojs. [lorennuan. PazHocTs moTeHIMAanos.
[IpOBOHUKM M AUAIEKTPUKH B JJIEKTPOCTATUUYECKOM IoJie. JludiekTpuueckas
MPOHULIAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: DIJIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE TOJIEC 3aPSKEHHBIX TEl.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAS 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.



3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAAH
IIJJACTHH, PACCTOSHUS MEXAY HUMH U AUICKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

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

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

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

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoniHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE COIMPOTUBJIECHUWE HCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuuyecKoi nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAMUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U IIPUMECHAs IIPOBOJIUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

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

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMeETp,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBINU JAHO/,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIIPOBOAHUKOBBIN INO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIIPOTMBIICHHS LWIMHAPUYECKUX HPOBOJHHUKOB OT JJIMHBI,
IUJIOILIA/IN TIONIEPEYHOI0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABMXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIECHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

N3yueHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHre 3JIeKTPOJIBUKYIIEH CHUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBS3H

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

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocus: mexanmdyeckoe ABMIKEHHUE B XKUBOW mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCa, TEIIOBBIE CBOMCTBA TBEPBIX TEJI, XKUJIKOCTEH 1 Ta30B,
AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTHUYECKAS  JAMCCOLMANA,
rajibBaHHKa.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUS] B TEXHUKE, MOJAIIUIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JAPYTUE), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHUsS] COBPEMEHHBIX MATEpHaJIOB, B TOM YKCJIE HaHOMAaTEpPUAJOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKUUA
ITocTossHHBIe MaruuThl. B3anMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosne. Bekrop marautHOM nHAYyKIMU. [[puHIMN Cyneprno3uu MarHUTHBIX TOJIEH.



Jluann MarHuTHOM WMHAyKIMW. KapTWHa JMHWUKA MAarHATHOW WHIYKLUUHU I10JIS
IMOCTOSTHHBIX MarHUTOB.

MarautHOE TI0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKIUA
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaeicTBue mpoOBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBjieHUE. [[BUKEHHUE 3apsKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl JlopeHna.

SIBneHne 3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIYKIMU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuun @apanes.

BuxpeBoe nsiekTpuyeckoe IMoje. OJEKTPOABWKYIAs Cuia HWHAYKIHUU B
MMPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHu4ecknue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUII, UHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIUW MAarHATHOTO TIOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBUKYIIEH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHIYKLWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmMpOMaAZHUMHbLE KO1€0AHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuox, wactora, ammumryaa u (aza koideOaHU.
[IpyXVHHBIN MasTHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUUECKUX KOJICOaHUSIX.

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

[IpencraBienne o 3aTyxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BoiHy)A€HHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennpii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHuyeckue ycCTpoWCTBA U MPAKTUYECKOE TMPUMEHEHUE: SIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMbI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MasITHUK).

HabGmronenue 3aryxaromux KojieOaHuH.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezonanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOaAHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCHEeNOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTYyIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpOonepe1ayu.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanrie mepeMEeHHOT0 TOKa B LIEMU U3 TTOCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOIHbL



MexaHuueckue BOJIHBI, ycioBus pacnpoctpaHeHus. Ilepumoa. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarautHOoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue otpaskeHus U NpeaoMIICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

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

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. TouedHbIi HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeINb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

Cobuparomnire 1 paccerBarolye TuH3bl. ToHkas 1uH3a. DOKyCcHOE paccTosIHUE
U ONTHYECKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX U
pacceuBaromux JnH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHMKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMoIMHEHOE PpPACTIPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuueckue mpruOOpsI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

[ paHuIBl IPUMEHNMOCTH KJIACCHUECKOM MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmot K6anmoeoi ONMUKU



®otonbl. opmyna [lnanka cBsi3u 3HEPruM POTOHA C €TI0 YACTOTON. DHEPTHUs
U UMITyJbC (POTOHA.

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

dbotoaddexra.

JlaBrienne cBeta. OnbiThl I1. H. JIeOGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroguop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW HEPTrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KoprycKyisipHO-BOJIHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoakTuBHOCTU. OnibITH Pezepdopa o onpeeneHnto coctaBa paiu0aKTUBHOTO
uanydenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziaydeHus.  BrnusHue
PaAMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.



Anbda-pacniaz. DNEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. [amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIIOIEHUS U PErUCTPAIMK 3JIEMEHTAPHBIX YAaCTHULL.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIENOBATEILHOCTA. BHYTpEeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE NBIPHI B sSapax
TaJIaKTHUK.

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

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

Hab6nronenus: HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOIrO MOTYIIAPHS U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOpeHne

Ponp ¢u3nku uW acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, poJib (U3UUECKONU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (PU3NUECKON KapTUHE MHUPA, MECTO (PU3UUYECKON
KapTHHBl MHUpa B O0mIeM pSAy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, FIKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelIEHHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl U MX MPOEKIHH HAa OCU KOOPAHMHAT, CII0OKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU TMOJO0O0US TPEYTrOJIbHUKOB,
OIpeieNICHUE MIIOLAAN IIIOCKUX (GUryp u 00béMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpUPOAE, KoJieOaTeIbHBIC
JBW)KCHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOU MPUPOJE, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsI CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PeETKU, CIEKTPATIbHBIN aHaHN3.

l'eocpagpusa: marHuTHbBIE TONIOCA 3€MJIM, 3aJIe)KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusi: JIMHAWA 3JEKTPONEpeNady, TIEHepaTop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3alldii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKOMN MO3UIIMKU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNy;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IPakTaHCKOU UEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

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

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymei mpodecCuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX POoOIIieM;

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

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSA

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIE J1eiiCTBHUS
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh 1IeNIA JCSITENIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JOCTHOKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTePUAIBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
Bba3oBble ucciienoBaTeIbCKHE 1€l CTBUSI:
BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHAMHU M METOJIAMH
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM AesTeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOrO COJEp:KaHWs, MPUMEHEHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUA TO (QHU3UKE B MPAKTUYECKYIO 00IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX W ATHYECKHX HOPM, HOPM HH(POPMAIIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKax (PM3UKK U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboTHI;

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

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHUKA KOMAHIbI B OOIITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, UX pE3YyJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbu3uke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYaroIIuXcs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPYKHOCTH, MHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJIICHUS Ta3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHHe, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CHia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPH ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIIOTHI, BHYTPEHHSI JHEprusi, pabora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJINYMHY C APYTUMH BEJIUUNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHUCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKHM CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €70 MAaTEMAaTUYECKOE BhIpAKEHUE U yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOILIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pyAOBaHUSs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBIISAThH MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢uKCcHpOBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTrO »HKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKOM W IMPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONM HMHGOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MMOTYYaEMYI0 HH()OPMAIHIO;

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

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCEAHEBHOM KU3HU JIJIS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAlMOHAIBHO paCHpenelsaTh OOsI3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUWS, JEHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3PdexT (poTodrddheKT), CBeTOBOES JAaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI), MCIOJB3YSd (DU3UYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJis, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJIed, MEepHoJ, M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU OIMUCAHWM MPABWIHLHO TPAKTOBATh (PU3MUECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

OMKUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEJIMYMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPrUs U UMMYJIbC (OTOHA, MEPHUO]T TOJypacnaa, SHEPrus CBI3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
UCIIOJb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEJIMYMHY C JPYTMMH BEIWYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHHs] MACCOBOIO 4YHCIIa, MocTysatel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIATh HAMPABIICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUI U rpaduKoB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PEIIeHUs, TPOBOJUTL PAacU€Thl U OIEHUBATH PEATBHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAaIIIOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAIUUH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3JMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 0 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia 6 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL o 1 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IOK

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



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

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngj;ﬁf;igrou/l; £41c07¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41c07¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabnbie I[IpakTnueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa 0 IpUpo/Ie.

1 Hayunslie MeToabI TO3HAHKS 1 bubnuoreka [IOK
OKpY>Karoliero Mmupa. BBoansiii 04.09.2023  https://m.edsoo.ru/ff0c32e2
MHCTPYKTaX 10 OXpaHe Tpyza.

Ponb u Mecto pusuku B

9 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnorexa [JOK
Hay4YHOW KapTHUHBI MUDA, B 05.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
MexaHnueckoe TBUKEHHE.

OTHOCUTEITHHOCTh MEXAHUYECKOTO

3 BIbKeHUs. [lepemenienue 1 brbmmorexa [TOK
8 - | CPENICTIIEHHE, 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE. Y paBHEHHUE
JIBUKCHHUSL.

4 CBoOonHOe majeHne. Y CKopeHue 1 bubmuoreka [IOK
CBOOOHOTO MaJACHUS 12.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXKEHHUE.

5 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa [TOK

P 18.09.2023 = https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU

6 Pemrenne 3ama4 1o 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

-
JIBIDKCHHUS TeJla, OpPOIICHHOTO 25.09.2023  https://m.edsoo.ru/ff0c372e
TOPU30HTAIIBHO"

HHcTpyKkTax mo oxpaHe TpyAa Ha

8 0 Ne2 "M
pabouem mecte 3y‘1€HI/Ie" 96.09.2023
JBUKEHHS TeJla M0 OKPYKHOCTHU
[IprHIHAII OTHOCUTENBHOCTH

9 lanmunes. UaepuuanbHble CUCTEMBI bubmmorexa [JOK

' p . 02.10.2023  https://m.edsoo.ru/ff0c3be8
orcyeta. [lepBblii 3akoH HeroTOoHA
Macca tena. Cuina. [Ipuniun
10 Cyrneprno3uiuu cui. Bropoii 3akon bubmmorexa [IOK
yHep - DTOPOT 03.10.2023  https://m.edsoo.ru/ffoc3bes
HeroToHa y1st MaTepuaibHON TOYKH

1 Tperuii 3akon HproToHa 1151 bubmmoreka [JOK
MaTEepUAIbHBIX TOYEK 09.10.2023 = https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

12 Tsokectu. [lepBas kocMudeckas bubmorexa LOK

P 10.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOpOCTh

13 Cuta ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tena 16.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent

14 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmuoteka [IOK
JIBHKEHHUH TeJIa B )KUIKOCTU UIIH 17.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 23.10.2023  https://m.edsoo.ru/ff0c43d6

HUMITYJIbCA. PeaktuBHOE ABMKEHHE



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 CHUJIBL.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUUYECKOW SHEPTUN

24.10.2023

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

17

[TorennmaneHas 3HEPTHUsL.
ITorennumanbHast 3HEPTUS yIIPYro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

07.11.2023

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

18

19

20

21

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
W3MEHEHHEM MEeXaHHMYSCKOM
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUsI MEXaHUYECKOUN IHEPT U

HHcTpyKTax 1o oXpaHe Tpyaa Ha
pabouem Mecte JlabopaTtopHas
pabota Ne 3 «VMccnenoBanue CBA3U
paboThI CUITBI C U3MEHEHHEM
MEXaHWYECKOM IHEPTUu Tena Ha
MpUMEpPE PACTSHKEHUS PE3UHOBOTO
KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /lnHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OCHOBHBIE MTOJIOKEHUS
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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4b74

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



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

Xapakrep JBUKECHUS U

B3 aHMOHCﬁCTBHﬂ qacTul BCIICCTBA.

Mopaenu cTpoeHHsI Ta30B,
JKUJKOCTEH U TBEPABIX TEll

27.11.2023

23

Macca monekyn. Konuuectso
BemectBa. [locTtostnaas ABoraapo

28.11.2023

24

25

TemoBoe paBHOBECHE.
Temneparypa u €€ 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

AOcosroTHas TeMIiepaTypa Kak Mepa

cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

11.12.2023

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

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

12.12.2023

28

29

30

HHcTpyKTax 1o oXpaHe Tpyja Ha
pabouem mecte JlabopaTopHas
pabotaNe 4 «OnbITHas IpoBEpKa
3akoHa [ 'eii-JTroccaka»

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

BHyTpeHHsIs SHEpTHsI
TEPMOJIMHAMHYECKOW CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonuuectBo TemioTs u pabora.

18.12.2023

19.12.2023

25.12.2023

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [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

BnyTtpenussa sHeprus
OJIHOATOMHOTO MJI€aIbHOIO ra3a

31 Bunasl Tenionepenaun bubmmorexa [IOK
A pest 26.12.2023  https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.

32 KonuuecTBo TemnoThl npu bubnmnoreka HOK
Terionepenaye. AnuadaTHbIN 09.01.2024  https://m.edsoo.ru/ff0c5¢c36
nporecc

33 [lepBbIil 3aKOH TEPMOIUHAMUKHU U bubmmoreka [JOK
€ro NMPUMEHEHHE K U30IpolieccaM 15.01.2024  https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B

34 npupoje. Bropoi 3akoH bubmorexa OK

’ 16.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Mpunnun nevictust u KIT bubmuoreka [IOK
TEIJIOBOM MAalllMHBI 22.01.2024  https://m.edsoo.ru/ff0c600a

36 K
Hukn Kapuo u ero KITJ{ 93.01.2024

37 DKoJoru4ecKkue npooIeMbl
TETJIOOHEPTETUKH 29.01.2024
O6o06maromuit ypok

38 «MOJII:K HT HaS}I’p ¢dusnka. OCHOBBI bubmorexa HOK

Y2Up ’ 30.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
KonTpomnpHas pabota mo Teme
39 «MonekynsipHas ¢puznka. OCHOBBI bubmmorexa [IOK
yIP ' 05.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH)

40 [TapooGpazoBaHue U KOHJEHCAIUS. bu6muoreka [JOK

Ucnapenue u kunenue 06.02.2024  https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
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AOCONOTHASA U OTHOCUTEIbHAS

41 BJIQYKHOCTH BO3/yxa. HachlmeHHbIH bubmorexa [IOK
nap 12.02.2024 = https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnmueckue u
amop(HbIe Tera. AHU30TPOIHUS
42 CBOMCTB KpucTaioB. Kujakue bubmorexa HOK
13.02.2024 = https://m.edsoo.ru/ff0c65f0
Kkpuctayyibl. CoBpeMeHHbIE
MaTepuabl
[TnaBneHne U KpUCTAIUTH3AITHS.
bubnunoreka LIOK
43 Y enbHas TEIUIOTa IUIABICHHSL.
19.02.2024 = https://m.edsoo.ru/ff0c6708
CyO6numarnus
bubmuoreka [IOK
44 Y 0
PABHEHHE TEIIIOROTo barlarica 20.02.2024  https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. JNeKTPUIECKUn
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmorexa [IOK
' 26.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
[TpoBOHUKY, TUIIEKTPUKH U
46 H(I))J'IYHPOBOI[HI/IKI/I 3an(le bubmorexa [OK
' 27.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS FJEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. Toueunslii 31eKTpUYeCKUN bubmorexa [OK
04.03.2024  https://m.edsoo.ru/ffOc6eced
3apsi
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [lpuHnun cynepno3unuu bubmuorexa [IOK
AJIEKTPUIECKUX ToJIeh. JImHnm 05.03.2024  https://m.edsoo.ru/ffOc6df2

HaINPsKEHHOCTH



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 cuit aneKkTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIMAIIOB

11.03.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6f00

50

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

12.03.2024

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

51

52

OnexrpoéMkocTs. Konnencarop

DNEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTOpa. JHEPTus
3apsHKEHHOT0 KOHJEHCAaTopa

18.03.2024

19.03.2024

bu6nmmoreka [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

[IpyuHIHMI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMPOBAJILHOTO
anmnapara, CTpyWHOTO IIPUHTEpA.
OneKTpocTaTHIeCKast 3allnTa.
3a3eMyIeHHE 3JIEKTPONPUOOPOB

02.04.2024

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon OMa jist
ydacTka 1enu

08.04.2024

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOAHUKOB. MHCTPYKTaX 1O
oxpase TpyJa 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
CMEIIIAHHOTO COCIMHEHHS
PE3HUCTOPOBY

57

Pabora u MmomHoOCTh
AJIEKTPUUECKOT0 TOKA. 3aKOH
[xoynsa-Jlenna

15.04.2024

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

58

3axod Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUYECKON ILIETIH.
KopoTtkoe 3ambIkanue.
JlabopaTtopHas paborta «M3mepenue
OJIC ncToyHrKa TOKA U €T0
BHYTPEHHETO COIIPOTUBIICHUS

16.04.2024

bubmuoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOAUMOCTb
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

22.04.2024

60

61

62

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS
Y IIPUMECHAs IPOBOAUMOCTb.
CaolicTBa p—N-niepexoja.
[TonynpoBoaHUKOBBIE TPUOOPHI
KonrtponbHas pabora no reme
«Qnekrpocraruka. [locTosHHBIN
AIIEKTPUYECKUI 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 pACTBOpax U
pacIuIaBax 3JIEKTPOJIUTOB.
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 CaMOCTOSITeIIbHBIN U 1 bubnunorexa LIOK
HECaMOCTOSITCIIbHBINA pa3psi/l. 14.05.2024  https://m.edsoo.ru/ffOc84ae
Mounnus. [lna3zma
DJeKTpudecKre mpudopsl U

65 YCTPOMCTBA U UX NMPAKTUYECKOE 1 Bu6muoteka [JOK
npuMeHenue. [IpaBuia TeXHUKH 20.05.2024  https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

66 O06o0marmuii ypok 1 bubnnorexa [JOK
«INEKTPOIUHAMHUKAY 21.05.2024 | https://m.edsoo.ru/ff0c88be

67 PesepBHblii ypok. MTorosas 1 bubnuoreka [IOK
KOHTpPOJIbHAs paboTa https://m.edsoo.ru/ff0c8c56
PesepBublit ypok. O0oOmaromuit Bu6mmoteka [JOK

68 1
ypok o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE 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

KaJIeHI[apHO TEMATHYICCKOC INIAaHUPOBAHHUCE. 11 xnacc Puszuka

No No KOJI-BO mara
Paznien u 0CHOBHOE cOnEpKAHUE TEMBI
ypoka | n/m 4acoB IPOBEJCHUS
OCHOBBI AEKTPOAMHAMHUKY (TTpoaokeHue) (23)
1. UcTOYHUKY TOCTOSTHHOTO TOKA: BUABI, YCTPONCTBO, (hu3nueckue ocHOBbI | [IpumepHbIe TeMbI
paboThl, MPUMEHEHHUE. pedepaToB U MPOEKTOB
2. Moctuk YHTCTOHA: cXeMa U IPUMEHEHHE.
3. PeocTaThl, NOTEHIMOMETPBI, Mara3uHbl CONMPOTUBIICHUI: YCTPONCTBO,
MPUHLINI IEUCTBUSA, IPUMEHEHUE.
4. SIBnenue cBEpXIPOBOJAMMOCTH: UCTOPUS OTKPBITHS, CBOMCTBA
CBEPXIIPOBOJIHUKOB U X MPUMEHEHNE B PA3IMYHBIX 001aCTIX HAYKU U
TEXHUKHU.
5. KopoTkoe 3aMblkaHue. Y CTpOMCTBA JJIs 3aIIUTHI 3JIEKTPUUECKUX LIENEN.
VY ca0BUS CyIIECTBOBAHUS SJIEKTPUYECKOTO TOKA. DJIEKTPUUECKUN TOK
1 1.1 1 04.cen
B IMPOBOJIHUKAX.
3akoH OMa [ yyacTKa 1enu. 3aBUCUMOCTh COITPOTUBIICHUS OT
2 | 1.2 ALY H P 1 07.cen
TEMIIEPATYPHI.
1.3 | CoequHenue NpoOBOJHUKOB. 1 11.cen
1.4 1 14.cen
PaboTa 1 MOIITHOCTH IEKTPUYECKOTO TOKA. 3akoH J[xoyns—Jlenna.
N3MepeHue cuiibl TOKa, HAMPSKEHUS U CONPOTUBIICHUS B
5 | 15 P N > HAlp P 1 18.cen
AIEKTPUYECKON LIEH
6 1.6 | DnexTpoaBuxkyias cuia. MiIcTouHuk Toka. 1 21.cen
7 1.7 | 3axon Oma 114 ITOJIHOM IIETIHN. 1 25.cen
HNHucTpykTax no oxpaHe Tpyaa Ha pabouem mecrte. JlabopaTopHas
8 1.8 1 28.cen
pabora Nel




Koumponvnuas paboma Nelno meme <llocmoannotii
IIEKMPUUECKUT MOKD.

1 02.0KT

1. b. C. Iko6u — u300peTarens raTbBaHOILIACTHKH.

2. IIpakTruecKkoe NpUMEHEHNE TIa3MBl.

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

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

U (GOTOPE3UCTOPOB.

IIpumepHBIE TEMBI
pedepaToB U MPOESKTOB

10

1.10 | DxcriepuMeHTaIbHbIE 00OCHOBAHMUS DJIEKTPOHHOU
IIPOBOJAUMOCTH METAJUIOB. DJIEKTPUIECKUN TOK
B PACTBOPAaxX M PacCIUIaBax AJIEKTPOJIUTOB.

1 05.0KT

11

DJIEKTPUYECKUN TOK B ra3ax. DJIEKTPUUECKUMN TOK
B BaKyyMe.

1.11

1 09.0KT

12

DJIEKTPUYECKUM TOK B MOJTYIPOBOJHUKAX.

1.12
[ToyripoBOIHUKOBBIEC TPUOOPHI.

1 12.0xT

13

HNHucTpykTax no oxpaHe Tpyaa Ha pabouem mecrte. JlabopaTopHas
1.13 | pabota No2 «M3mepenune 3/IC 1 BHYTpEHHETO CONPOTUBICHUS
UCTOYHHMKA TOKA.)

1 16.0KT

14

WNuctpykTaxk mo oxpane Tpyaa Ha pabodem mecrte. JlabopaTopHas
1.14 | pabota Ne3 «MccnenoBanue 3aBUCIMOCTH COTIPOTUBIICHUS
MOJIYTPOBOJIHUKA OT TEMIIEPATYPhL.»

1 19.0kT




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

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

3. JIBmKeHUE 3apsHKCHHBIX YaCTHII B MATHUTHOM
noJie 3eMJIM: paJraMoOHHbIC TI0sICa, TIOJIIPHBIC
CUSTHUS, MarHuTocdepa 3eMiu.

4. TlpuMeHEHNE MarHUTHBIX MaTePUAJIOB

[IpumepHbIEe TEMBI
pedepaToB U MPOEKTOB

15 | 1.15 | MaruutHbie B3auMOI€UCTBUSI. MarHUTHOE MOJIE TOKOB. 1 23.0KT
Nuaykiys MarHuTHOTO 1oJis. JInauun

16 |1.16 | MY 1 26.0KT
MAarHUTHOW WHTYKITHH.

17 | 1.17 | [deiicTBUEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM. 3aKOH Amriepa. 1 09.Hos

BIDKEHHUE 3apsHKEHHBIX YACTHUI] B MATHUTHOM

18 | 118 A P . 1 13.os
nosne. Cuna Jlopenua.

19 | 1.19 | MarauTHBIC CBOMCTBA BEIICCTRA. 1 16.HOs1
1. OnbiTel Dapajes Mo HAOIIOICHUIO U UCCIIEOBAHUIO SIBIICHUS
3JIEKTPOMArHUTHOW UHIYKIIUU.

P AYEIL . [IpuMepHBIE TEMBI
2. YacTHble cy4yau AJIEKTPOMAarHUTHOM MHIYKIIUU U UX TEXHUYECKOE
pedepatoB 1 MPOEKTOB

PUMEHEHHUE.
3. UHIyK1IMOHHBIE TOKH B MACCUBHBIX MMPOBOTHUKAX

20 | 1.20 | Onbiter ®apanes. MarHUTHBIN TTOTOK. 1 20.Hos
3aKOH 3IEKTPOMAarHUTHOW WHIYKIIUH.

21 |1.21 P San 1 23 103t
BuxpeBoe siekTpudeckoe mouie.

22 | 1.22 | Camounaykiusi. UHAYKTUBHOCTB. DHEPrUs MArHUTHOTO MOJIS TOKA. 1 27.Hos




Koumponwvnas paooma Ne2

23 |1.23 1 30.H04
no memam <Maznummnoe noje. INeKMPOMAZHUMHAA UHOYKUUA .
Kone6anns u BomHbI(264)
1. DKcriepuMeHTaNbHOE UCCIEOBAaHUE PA3IMYHBIX KOJIeOAaTeIbHbBIX
CUCTEM.
2. Crerockom, (oHeHTOCKOM, GOHOTPAd: YCTPOUCTBO U MIPUHITUTT [IpumepHbIEC TEMBI
NENCTBUSL. pedepaToB U MPOEKTOB
3. HabGnmrogeHue 1 uccine0BaHue aKyCTUYECKOTO pe30HaHCa.
4. YbpTpa3ByK 1 HH(PaA3BYK: OCHOBHBIE CBOMCTBA U MPUMEHEHUE
24 21 VYciaoBusi BO3HMKHOBEHHSI MEXaHMUECKUX KoJiebaHui. JBe Mojenu 1 04.1eK
™ | KoJeOaTeNbHBIX CUCTEM. '
KunemaTuka konebaTenbHOTO JBWKEHUA. ['apMOHUYecKue
25 2.2 1 07.nex
KOJIeOaHMsI.
26 2.3 | Jlunamuka Kone6aTeIbHOTO ABUKEHHUS. 1 11.1ex
27 2.4 | [IpeBpalieHrie SHEPTUH NMPU TAPMOHUYECKUX KOJICOAHUSIX. 1 14.nex
28 2.5 | 3aryxaromue konebanus. BeiHyXneHHBIC KoaeOanus. Pezonanc. 1 18.1ex
29 2.6 | Mexanuveckue BOTHBL. BoHBI B cpenie. 3BYK. 1 21.1ex
NucTpykTax mo oxpane Tpyaa Ha pabodem mecte. JlabopaTopHas
30 27 pabota Ne 4. VccnenoBanue kojaebaHuil Mpy>KHHHOTO MasiTHUKA. 1 25 1ex
© | JIabopatopnas pabota Ne 5. MccnenoBanue kosiaeOaHHUl HUTSHOTO '
MasTHUKA.




1.TpanchopmaTopsl: yCTpOUCTBO, TPUHIIUI ACUCTBUS, MPUMEHEHHE.
2. IIpon3BoaCTBO U Mepeaaya 3IEKTPOIHEPTUU: JOCTUKEHUS U
poOJIEMBI.

3. CrexTp 3JIeKTPOMarHUTHBIX BOJIH: TUAINA30HbI YacTOT (IJIMH BOJIH),
MCTOYHUKH U3TyYEHUH, TPUMEPHI IPUMEHEHHUS.

4. CoBpeMEHHBIE CPENICTBA CBSI3U.

5. ®uzuveckre OCHOBBI IEpeaun N300paKEHHUH ¢ TOMOIIBIO
PaarOBOJIH

[IpumepHbIEe TEMBI
pedepaToB U MPOEKTOB

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

31 2.8 9 1 28.1ex
Konebarenbubiii koHTYp. @opmyra TomcoHa.
[Ipomecchl Ipu rapMOHMYECKUX KOJICOAHMIX

32 | 2.9 | PO prrap 1 11.5mB
B K0JIe0ATEJIbHOM KOHTYPE.

33 | 2.10 | BeinyxIeHHBIE 2JIEKTPOMarHuTHbIC Kojiebanus. [lepeMeHHbIN TOK. 1 15.41B

eicTB W€ 3HaYEHUs CUJIBI TOKA U HampshKeHUs. Pe3uctop B 1ienu

34 | 211 | AeHcTByOm p pB I 1 18 5HB
MEPEMEHHOTO TOKA.

35 | 2.12 | Tpaachopmarop. 1 22 sHB
DNEeKTPOMArHUTHBIC BOHBIL. [[pUHITUIIBI paaroCBsI3n

36 |2.13 P PHHLIIEL pas 1 25 3B
Y TCICBUACHUS.
[ToaroroBka Kk KOHTpOJIbHOU paboTe MexaHnyeckue KojeOaHus U

37 | 214 1 29 .gHB
BOJIHBI. DJIEKTPOMArHUTHBIC KOJICOAHMS ¥ BOJTHBI
KonTpoabnas padora Ne3

38 | 2.15 | mo remam KMexaHu4eckue KoJieOaHUs U BOJHBI. 1 01.¢eB
JJIeKTPOMATHUTHBIE KOJIEOAHUSA U BOJHBID.




1. SIBneHue NOIHOrO (BHYTPEHHET0) OTPAXEHUS CBETA: (PU3UUECcKast
CYLIHOCTb, SKCIIEPUMEHTAIbHOE UCCIIEJOBAHNUE, IPUMEPHI
IPUMEHEHUS.

2. SIBneHus OTpakeHUs U MPEJIOMIICHUS cBeTa B Ipupoe. Denopon
10. 02.03

3. 3eseHbli Iyd KaK ONTUYECKOE SIBJICHUE.

4. Ontrueckue npudOpkl: yCTPONCTBO, IPUHLUIT JEHCTBUSA, YTIOBBIE
YBEJIUYEHUS, IPUMEHEHHE.

5. AGeppanuy JUH3 U UX BIMSHUE HA ONTUYECKUE U300paKEHUS

IIpumepHBIE TEMBI
pedepaToB U MPOESKTOB

39 |216 3aKoH MPSIMOJIUHEHHOTO PACTIPOCTPAHEHHSI CBETA. 3aKOH OTPaKeHUS 1 05.¢bes
CBETA.
40 | 2.17 | 3akoH NpeTOMIICHUS CBETA. 1 08.¢eB
41 | 2.18 | JIunzel. Dopmysia TOHKOM JIMH3HI. 1 12.¢eB
42 | 2.19 | [locTpoeHue n300pakeHN B TOHKUX JIMH3aX. 1 15.¢eB
43 | 2.20 | 'ma3 kak onTUYecKasi CHCTEMA. 1 19.¢deB
1. Ilpyunna Bo3HMKHOBEHUS paayru. [lecnernna 02.03
2. Paccesinue cBeta. [Touemy He60 romy6oe? 3opun 02.03
3. UuTepdepeHiys B MbUIbHBIX Iy3EIPSX. Pycckux 21 .92 TTpuMepHBIC TeMbI
4. NUntepdepoMeTprl: BUIIbI, yCTPOMCTBO, MPUHITUT IEHCTBUS, ehepaTOB U IPOCKTOB
npuMeHenue. [lymmna 21.02 peoep P
5. Kaneligockon — geTckasi Urpymika Wik ONTHYECKUN pruoop?
Kabanosa 21.02
4 | 2901 N3mepenue CKOPOCTH CBET. Hucnepcus ceTa. 1 22 dhes
[Tpunnun ['rolirenca.
45 | 2.22 | Unrepdepennus BonH. UHTepdepenus cBera. Judpaxuus ceera. 1 26.¢eB




46

2.23

WHcTpyKTax no oxpaHe TpyAa Ha pabodyeMm mecte. JlaboparopHas
pabota Ne 7. WccnenoBanue siBneHuil uuTepdepeHunu u audpaxunu
CBETa.

JIaboparopHas padota Ne 8. Onpenenenre CKOpOCTH CBETA B
BEIIIECTBE.

1 29.02

47

2.24

KonTpoabnas padora Ne4
1o TeMe <<3aKOHbI reOMeTpUYEeCKON onTukH. BosiHOBast
ONTHKA>D.

1 04.map

1. 3nauenue onbiToB MaiikenscoHa— Mopiau B UCTOpUU (PU3HUKH.
2. Ans6ept DitnmTeiin — co3aarens CTO.

3. PensaTuBUCTCKUI 3aKOH CIIOKEHHUS CKOPOCTEH.

4. K<Tlapagokc 6JIU3HEIOB>> U €r0 OOBSICHEHUE

[IpumepHBIE TEMBI
pedepatoB 1 MPOEKTOB

48

2.25

3aKOHBI JIEKTPOANHAMUKYU U MPUHIUAI OTHOCUTEIBHOCTH. OMBIT
Maiikenscona. [Toctymnartsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

1 07.map

49

2.26

Macca, uMnyJIbC ¥ SHEPIHUs B CIIEUUAIBHON TEOPUU
OTHOCHUTEIIbHOCTH.

1 11.map

KsanroBas ®usnka. Acrpodusuka.(1749)




1. OnbiTel JIebGeneBa no U3MEPEHHIO AaBICHUS

CBETa Ha TBEP/bIC TENA U ra3bl.

2. OnbITel BaBunoBa 1o HaOIIOEHUIO KBAHTOBBIX

¢daykTyanuii cBerta.

3. DKCIepuMEHTaIbHOE OKA3aTeNIbCTBO CYIIECTBOBAHUS
CTaIlMOHAPHBIX COCTOSTHUM aToMa.

4. MeTtop CHEKTpaJIbHOIO aHAJIU3a U €ro MIPUMEHEHNE.

5. JIazepHOE U3Ty4YEHUE U €T0 UCIIOJIb30BAHUE B HAYKE, TEXHUKE U
OBITY

IIpumepHBIE TEMBI
pedepaToB U MPOESKTOB

50 | 3.1 | PaBHOBecHOe TeruioBoe u3nydenue. I unoresa [lnanka. 1 14.map
51 | 3.2 | 3akonsl porodddexra. 1 18.map
52 33 Jasnenne cBera. KopryckynsipHO-BOJIHOBOM Ayanu3M. ['unores3a ne 1 21 map
| bpoiis. '
53 34 [Tnanerapnas moxaens aroma. OnbiTel Pezepdopaa. [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. HaOntoieHre CIJIONIHBIX U JIMHEHYATHIX CIIEKTPOB.




1. CyeTynku U IETEKTOPBI FJIEMEHTAPHBIX YACTHULL: BUIbI, YCTPOKCTBO,
INPUHLAI 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, niepcriektusbl. [Ipoekt ITER.

5. Yckopurenu 3apssKE€HHBIX YaCTHIL: BUJIBI, YCTPOMUCTBO, MPUHIIAI
nevictBus, npuMmenenue. Komnannep LHC.

[IpumepHbIEe TEMBI
pedepaToB U MPOEKTOB

95 3.6 | Meroapl peructpaiuu 3apsKEeHHBIX YacTHII. 1 08.amp
56 3.7 | PanuoakTuBHBIC MIpEBpalIeHHs. 3aKOH PaJMOAKTUBHOTO pacIiaja. 1 11.amp
57 | 38 HCE(}’CCTBGHHOC npeBpalieHne aToMHbIX saep. [Ipotonno- 1 15.amp
HEHUTPOHHAs MOJIEJIb ATOMHOTO SI7pA.
58 | 3.9 | SnepHble cumbl. DHEPTHUs CBA3M ATOMHBIX SIJIEP. 1 18.amp
59 | 3.10 | Liennble spepHbIe peakiuu. SaepHblid peakTop. 1 22.amp
60 | 3.11 | buomoruyeckoe aeiiCTBIE PaAMOAKTUBHBIX U3TyUYEHUH. 1 25.amp
61 | 3.12 | DnemenTapuble YacTHIBl. DYHIAMEHTAILHBIC B3aUMOICHCTBHSI. 1 02.mait
62 |3.13 NucTpykTax mo oxpane Tpyaa Ha pabodem mecte. JlabopaTopHas 1 06.nait
pabota Nel0. Mi3mepenne ecTeCTBEHHOTO PaJHalHiOHHOTO (hOHA.
KonTpoabnas padora Ne§ .
63 |3.14 no teme <KBanroBas puzuka>>. 1 13.maid




1. Y3 uctopum oTkpsITUs I1aHeTsl HenryH.

2. Ilouemy IlmyTOH — KapimKoBas IuIaHera?

3. PanqnonokaMoHHbIN METO OIIPEEIICHUS PACCTOSIHUM 10 TEI
CosHeYHOM CUCTEMBI.

4. Ilynbcapbl: HCTOPHS OTKPBITHS, MEXaHU3M T'€HEpallUU U3JIy4YCHHUS,
MIPUMEDPBL.

5. W3 uctopum OTKPBITHS PEIIMKTOBOIO U3ITYyYEHHUS

[IpumepHbIEe TEMBI
pedepaToB U MPOEKTOB

64 | 3.15 | Conneunas cucrema. CoJHIIE. 1 16.mait
65 | 3.16 | 3Be3xnl. Harmra NanmakTuka. 1 20.mam
I1 AHCTBEHHO-BPEMEHHBIE MACIITA0bI HAOJOHaeMor BeeneHHo. .
66 | 3.17 | [IPOCTPAHCTBEHHO-BPEMEHHBIC Mac 6U omonaemoit Beenenno 1 23 Mait
[Ipeacrasnenus o0 »BosroIUU BeeneHHoil.
67 | 4.1 | UToroBasi KOHTPOJIbHas padoTa 1
68 | 42 AHanu3 KOHTpOJIbHOM pa®oThl U Koppekuus Y'Y 1. O0o01enue u 1
" | cucTeMaTtu3anus 3HaHui 3a kypc ¢usuku 11 knacca




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxumes I'.51., byxosues b.b., Corckuit H.H. ox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 10 kmacc/ Makumes I'.4., [Terpoa M.A., Ctrenanos C.B. u
apyrue, OOILIECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTHIO «[PODAY;
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» dusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obmectBo «M31aTeabcTBO
«IIpocsemienue»

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

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOINYECKHUE MATEPHAJIBI I YYUTEJIA

1. KonrponsHsle padotsl o pusuke B 10-11 kinaccax. Junakruyeckuii matepuan. [locobue
g yaurtenst M.: «IIpocsemenuey, 2005r.

2. IloBTOpEHME M KOHTPOJIb 3HAHUH 0 (PU3KKE HA YPOKaX U BHEKIACCHBIX MEPOTIPUSATHIIX
10-11 xnaccel. AAnymesckas H.A. M.: I'no6yc 2009r.

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



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



