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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 Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kiraccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allii MEXIPEIMETHbIX CBs3€d (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKMU: JIMYHOCTHBIE, METaNpeAMETHBIE,
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 npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 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 TEXHOJIOTUM B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOEHHS 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 HAY4YHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UM y4E€OHBIX UCCIIEOBAHUM.

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
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3AesoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 3KOJOTMYECKHMM IMpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3HMUECKue TeopuH ((POpMHUpPOBAaHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOILIECCOB).

CucTeMHO-esITEeNIbHOCTHBIN TMOJAX0A B Kypce (PH3UKU peanmu3yeTcs Mpexiie
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX padbOT, KOTOPBIE B IPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUSI W OCHalleHusi kabunera Qusuku. [lpu
3TOM OO0ECTeunBaeTCcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yJesIeTCs PEHICHNIO paCUE€THRIX M KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe QU3MKHU JOIKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTU M OOECIEeYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YYEHHYECKUX MPAKTUYECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX M IHUQPPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue ymeHUW OOBACHATH SBJICHHUS C HCIOJb30BaAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

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

JlocTrxkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOIMNX 3a71ad B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (opmupoBaHuMe yMEHMI TPUMEHSATH TEOPETUUYECKUE 3HAHWUS IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peHIeHHs pa3iuYHbIX 3a7ad C SBHO 3aJaHHON
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYecKuX SKCIEPUMEHTOB, aHalIW3a U HHTepIpeTanuu UHGOpMaIH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

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

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIEro
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 mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpoBeNeHHUsT J1a0OpaTOpHbIX pPabOT M OMNBITOB C YYETOM HWHIWMBHIYaIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka O mnpupone. Hayunbie MeTOnBl NMO3HAHMUS OKPYKAOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (pU3MYECKUX SBJICHUU W TpoueccoB. HaydHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexannyeckoe aBmkeHHe. OTHOCHUTEIBHOCTh MEXAaHWYECKOIr'Oo JBMIKEHUS.
Cuctema otrcu€ra. 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 NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH MO0 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M MPAKTAYECKOE IMPUMEHEHHE: CIHIOMETD,
JIBUKEHHE CHAPAJIOB, LICITHBIE U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGmronenue aBwkeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOTHOTO MaieHUsI.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO OIPEAEICHUsT 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.

N3yuenne nBuxKeHUS Telia, OPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3uiuu cuil. Bropoi 3akon HetoTona aist
MaTepuaIbHOU TOUKH. Tpernit 3akoH HeroTOHA UIs1 MaTEpUAIBHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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



Tpenue. Buabl TpeHust (okosi, CkoibxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHUsT CKOJIBKEHUS U cuiia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: MOIIUITHUKH,
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 TAJICHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tesna. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH 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 U1 U3MEHEHHE HMITYJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJIBI.

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

[ToreHnmanbHas DHEPrUsl. [ToreHumanbpHas DHEPrus YIIPYTO
nehopMUpOBaHHOHN MPYKUHBL. [loTeHITMaNbHAS SHEPT U TeJla BOJIM3HU MOBEPXHOCTU
3eMJIH.

[loTeHunanbHble W HENMOTEHIHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuyeckue yCTpoMCTBAa M NPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOMED,
IIPY’KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO 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. Ocro6bl 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 CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnel. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

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

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACabHOrO rasza. AOCOJIOTHas Temreparypa 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 mpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
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, WIUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UJEATBLHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEKy TapaMETPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl u padbora. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  HMJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y AelIbHAs TEMIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPENAYE.

[Tonsitue 006 ammabatHomM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. I'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuki. HeoOpatumMocTh IPO1IECCOB B MIPUPOJIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBaHus SHEpPruM B TEIIOBbIX MaimnHax. KodpuIMEeHT Mose3Horo
nerictBusl TemoBod mamuHbl. [{ukn KapHo u ero kod3phuuMeHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIIOIHEPTETUKH.

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

Jlemoncmpayuu

3meHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue 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, JBUTATENSI BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne yaenbHOoN TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHslli map. YnaenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONUS CBONCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTaJuIM3auus. Y AelibHas TerioTa rmasieHusd. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

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

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOoHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne 0THOCUTEIBRHOM BIIAXKHOCTH BO3AYXa.

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. ToueuyHslil 31eKTpUUecKuil 3apsi.
Onektpuueckoe mosne. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpuHiun
CYyNEPIO3ULIUN BJICKTPUUECKUX MOoJiel. JIMHMM Hanps>KEHHOCTH BJIEKTPUUYECKOTO
TIOJISL.

PaGota cun anexkrpoctatudeckoro mojs. [lorennuan. Pa3HocTs moTeHIIUAamoB.
[IpOBOIHUKM W AUABNEKTPUKU B 3JIEKTPOCTATUUYECKOM IoJie. J{udmekTpuueckas
MPOHULIAEMOCTb.

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

TexHndeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAS 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.



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

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsbxkenue. 3akon OMa 17151 y4acTKa LeTH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBICHUE BEUIECTBA.
[locnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CUJIa U BHYTPEHHEE CONPOTUBICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuuyecKoi nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAss  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

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

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

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMTPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIIPOBOAHUKOBBIN INO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne 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 CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBou pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

N3ydeHne CMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUAKYINEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBS3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce ocyIIiecTBIsIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3Myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

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

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

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE AaTOMOB M 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€ TPOBOJHHMKA 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 HamIpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl JlopeHna.

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

BuxpeBoe nsiekTpuyeckoe IMoje. OJEKTPOABIKYILIAS Cuila HUHAYKIUU 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.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUII, UHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.

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, 1abopamoptvle 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 31eKmMpOMAZHUMHbIE KON€0AHU

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

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM 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
HaIpsHKEHUS.

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

TexHuyeckue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUECKUI
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 pezoHanca.

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 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopmusie 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 31eKMpPOMAZHUNHbBLE GOJIHbL



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

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus: U NpeaoMIICHHUs] 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, tHTepPepeHIns.

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 MPEJIOMJICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

Cobuparomnire 1 paccerBarolye TuH3bl. ToHkas nuH3a. DokycHoe 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.



BonnoBass ontuka. WuTepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[IpsAMOTMHENHOE pPACIPOCTPAHEHUE, OTPAKECHHE M IPEIOMIICHUE 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.

[Tomy4yenue 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.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

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

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoit ONMUKU



®otonsl. opmyna [Inanka cBs3u s3Hepruu GOTOHA C €r0 YACTOTOU. DHEPrus
U UMITyJbC (POTOHA.

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

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

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

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens 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
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KopiycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

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 onpeeneHuto coctaBa paiu0OaKTUBHOTO
manydenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziaydeHus.  BrausHue
PaAMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Tormsl.



Anbda-pacniaz. ONEKTPOHHBIM 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. Tepmosinepusiii cuHTe3. [IpoGieMbl U TEePCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHble B3auMoAeicTBUs. EQMHCTBO (pr3HUECKOl KapTUHBI MHpAa.

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

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI 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 sHepruum ConHila U 3BE3.
3BE3ABI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3 .

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66.a. Pazberanve rajmakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH JJIsI OTIPENICIICHHS TTOJIOKEHHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOIrO MOTYIIAPHS U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOpeHne

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cPepax NeaTeIbHOCTH YETI0BEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, poJib (U3UUECKONU TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBL MHUpa B O0mIeM psSAy COBPEMEHHBIX  €CTECTBEHHO-HAayYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kiacce ocyliecTBIsieTCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4HOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIEHHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl U MX MPOEKIHH HAa OCU KOOPAHMHAT, CII0OKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OIpeieNICHUE MIIOLAAN IIIOCKUX (GUryp u 00béMa Tell.

buonoeus: »nektpuueckue SBICHUS B SKUBOW MpUpoJe, KoseOaTeabHbIe
JBW)KCHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOU MPUPOJE, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsE CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl 00pa30BaHUs KPUCTALNTUIECKON PEIIETKH, CIIEKTPATbHBIN aHAIN3.

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

Texnonocusi: JIMHAWA 3JEKTPOIIEpeady, TEHEpaTop NEPEMEHHOro0 TOKa,
ANEKTPOABUraTENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOrO mpenmera «Du3nka» Ha YpPOBHE CPEIHEro O0OIIero
oOpa3oBanus (6a30BbI YPOBEHB) JOJKHO OOECTICUUTH JOCTHIKEHUE CIIEMYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JIn4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO mpenMera « DrU3mKay TOKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYyYaloIIUXCs PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peAU3allMd OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIIECYETOBEYECKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aMOJICMCTBOBATH C COLIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPaKTaHCKON UIEHTUYHOCTH, TATPUOTU3MA,

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U IIECHHOCTH, B TOM YHCJIC B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYLIEro (PU3NYECKON HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K Pa3IUYHBIM cdepaMm npodhecCHOHANBHONU AESTEIBHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M caMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOAIHHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOIeMm;



IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUM B OKPYKAIOIIEH CpeJIe HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TIOTOBHOCTH B IIpOIECCE
U3y4eHUs (PU3UKHN OCYIIECTBIISATh IPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
VHIUBUAYAJIBHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble 1oruyeckue 1efMcTBUA:
CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOliemy,
paccmaTpuBath €€ BCECTOPOHHE;
ONPENETATh ILENU JEeATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHUBOpPEYMsI B  paccMaTpUBaEMBbIX
(U3NYECKUX SIBICHUSAX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
ba3oBble uccienoBaregabcKue 1eMCTBUA:
BJa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBBIMU IMOHATHSMU W METOJaMHU
bu3nYecKoil HayKH;
BJIa/IETh HABBIKAMHU Y4eOHO-MCCIEA0BATEIBCKONW U MPOSKTHOW ACSITENbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3UYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;
BJIQIETh BUAAMH JCATECIHHOCTH 10 TMIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETalliY, MPEeoOpa3OBaHUI0 W TPHUMEHEHUIO B PAa3IMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBJISITH TNPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Y €€ pelIeHus, HaXOAUTh apTyMEHTBHI JJIs1 I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JESITEIBHOCTH, B TOM YUCJIE IIPU U3YUEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NIEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acThb
KU3HECSITEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UIECKOTO COJEpKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYHIECTBIATH IOWCK, AaHAIU3,
CUCTEMATH3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMH B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNHM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3THYECKMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
y4€TOM Ha3zHaYeHUsI THPOPMALIUH U LEIEBON ayAUTOPHUHU, BHIOMPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYILIECTBIISAThH O0ILIEHUE Ha YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIBHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyallUi M  cMsryarhb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCHOJIb30BAaTh IPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BBHIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;



IIPUHAMATh LEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEAECHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh WU (QOPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MIPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIupsATh paMKH y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUN;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH pELIEHHA MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TPU aHAIW3Ee pe3yiIbTaToOB
NEeSATEeTbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKH.

B mporiecce mocTiKeHUs THYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpelHero oOmiero oOpa3oBaHUA Yy 00Yy4aroIIMXCs
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIMOHAILHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
MaTepHaibHas TOYKa, MHEpIMaIbHas CHCTeMa OTCu€Ta, abCOMIOTHO TBEPOE TEIO,
UJICANIBHBIN Ta3, MOJEIN CTPOCHHUS Ia30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NIecKux 3ajay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHEHHOE JIBUKECHHUE,
CBOOO/IHOE TaJIeHUE TeJ, JBHKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
U3MEeHeHHe Oo0BhEMa Tel MpU HarpeBaHUU (OXJIKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJEHCAIMs, IUJIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXXHOCTb



BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTPpU3alus Ted,
B3aMMOJICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (U3UUECKUE BEIUYWHBI:
KOOpJIMHATa, MyTh, MEpPEeMEIIeHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4eCcKas
paboTa, MeXaHWYECKass MOIINHOCTh;, NPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
bu3MYEeCKUl CMBICI MCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHUS UM €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOUIUE JAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrysl XaOTUYECKOrO JBMXKEHUSI MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSs JHEprusi, padora rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, WX
0003Ha4YeHUsT U E€IUHMIIBI, HAXOAUTh (OPMyJbI, CBS3BIBAIOIIME JIAHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEJIUUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUMN 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIIMAJ, PA3HOCTh MOTEHIUAJIOB,;
IpU ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYCHUS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JTAHHYI0 (U3UYECKYI0 BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCHOIL3Ys (PU3NUECKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MNPUHLNIN CYNEPHO3ULIUNA CHJI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOro 3apsiia, 3akoH KylioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JSHCTBUS MAIlIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOTO MCIOIL30BAHMS B MIOBCEIHEBHON
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM



dbopmyupoBaTh MpodIIeMy/3a1auy U TUIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000PY0BaHUsI, IPOBOAUTH OIBIT U (OPMYINPOBATH
BBIBO/IBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaThb HW3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, NMPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(uKCcHpOBaTh Pe3yabTaThl NOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUUMH B BUJIE
TaOJIUI ¥ TpapUKOB, 1€1aTh BEIBOJIBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

coOJro1aTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUH C OMOpPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIIOJIb30BAaTh MTPU PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALNN U TPEJCTaBICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HWH(GOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHI;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUZHUKE B MOBCETHEBHOM MKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMON IPOOIIEMBI.

K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEYHBIN IJEKTPUUECKUM 3apsfl, JIyd CBETA, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJieJIb aTOMa, HYKJIIOHHash MOJETh aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a/1ay;

pacrno3HaBaTh (puU3MUECKUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aMMOJCHCTBHE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MAarHUTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPACIpPOCTPAHEHUE CBETA, OTPa)XEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaaOaKTUBHOCTb;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelIeCTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3IMYHBIX  Cpela) |
AJIIEKTPOMArHUTHBIE SIBJIIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIIKYIAs cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO Mojs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
TFAPMOHMUYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHUM, (POKYCHOE pacCTOSHHE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHS M €JAMHMIIbI, YKa3bIBATh
(G opMyJIbl, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUHUHY C IPYTUMH BEIUUUHAMY;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBICHUA W MPOLECCHI, HCIOIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IEPHUOJ NOTypaciaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHWUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTUMH BeJIMYHMHAMH,
BBIUUCIIATH 3HAUeHNE (PU3UUYECKOM BEINYNHBI;

aHAJIM3UPOBaTh (PU3NUECKHE MPOLECCHl U SIBICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEIOBATENBHOTO U MapAJLIEIBHOIO



COCAMHEHHs] IMPOBOJHUKOB, 3aKOH JIxoynmsa—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEIHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMclia, MocTynatel bopa,
3aKOH PAaIMOAKTUBHOIO pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMAaTHU4YeCKOE BBIPAXXEHHE M YCIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH,

OTIPEIENIATh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MATHUTHOTO TOJIsI TPOBOIHUKA
C TOKOM, CUJibl AMriepa u cuibl Jlopenna;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHThl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCIOJb30BAaHUEM MPSMBIX U KOCBEHHBIX W3MEPEHUH: NPU 3ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OIBIT U (OPMYITUPOBATH
BBIBO/IBI,

OCYILIECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUYECKUX BEJIIMYUH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBAaTh pPE3YJIbTaThl
MOJIYYCHHONW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TaOMUI[ U TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JESTEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOIrO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIbL,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJy4YE€HHOT0 3HaueHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 3aJaUH: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHC ABIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMALIMOHHbIE
TEXHOJOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEICTaBICHUS



yu4eOHOM W Hay4YHO-TIOMYJISIPHOM HWH(OpPMALUK, TOJNYYEHHONM W3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIydaeMyto HHPOPMAIIHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAallUMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
obOecnieueHus: OE30MACHOCTH MNpH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpyHme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.



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
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > 1 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! 0 0 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
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bu6muoreka [IOK

®da30Bble IEPEXOBI

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
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 5 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edso0.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 2 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOpUH 4 0 0 bubnuorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOM ONTHKHU 6 1 0 bubmmorexa LIOK

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



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

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 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E;IESHZI;T:(;?)&OU% £41007¢
Hroro no paszneny 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 INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

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

padoThI padoThI
pecypchl

®dusnka — HayKa O MPUPOJIC.

1 Hayunbie MeT(?)IK bl HO?I;)H:HIfﬂ 1 0 0 bubmorexa HOK

e A 06.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (dbopMUPOBaHUU COBPEMEHHOM 1 0 0 bubnuoreka [IOK
Hay4YHOU KapTUHBI MUDA, B 09.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 0 0 bu6mmoteka IIOK
newxeHus. [lepemenenue, 13.09.2023 | https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpPHOE ITPSAMONIMHETHOE 1 0 0 bubmmnoreka HOK
JIBIJKEHHE 16.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMONTUHEIHOE 1 0 0 bubmuorexa [IOK
JIBHYKEHUE 20.09.2023  https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majieHne. Y CKopeHue 1 0 0 bubnmnorexa [JOK
CBOOOIHOTO MAJACHUS 23.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 1 0 bubmorexa [TOK

P 27.09.2023  https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH



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

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
Hepi 30.09.2023  https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 CYIIEePIO3UINH CUil. BTOpoii 3aKoH bubmmorexa [JOK
Hep - DTOP . 04.10.2023 = https://m.edsoo.ru/ffOc3be8
HeroToHa ai1st MaTepuanbHON TOYKU

10 Tpetuii 3akoH HeroToHa niis bubnnoreka [JOK
MaTepUaIbHbIX TOYEK 07.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmmorexa [JOK

P 18.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena 21.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHUH TeJla B )KUAKOCTH WU 25.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MomeHT cuibl. [1nedo cuiebl. 28.10.2023  https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO Tela
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepPUATIbHBIX TOYEK. bubmmnorexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs 01.11.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBL. but6mmorexa [IOK
Kunernueckas sHeprus 04.11.2023  https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MaTepuaibHOW Touku. Teopema 00
M3MEHEHHH KUHETHYECKON SHEpruu

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON MIPY>KUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MMOBEPXHOCTH 3eMIIU

08.11.2023

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

18

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHNIeCKOM
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUsI MEXaHUYECKOM IHEPT U

11.11.2023

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

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOM
SHEPIUH Tejla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

15.11.2023

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

18.11.2023

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE MTOT0KEHHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus ra3os,
JKUJIKOCTEN 1 TBEPIIBIX TEJ

29.11.2023

02.12.2023

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



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

23

Macca monekyn. Konnuectso
BemiecTBa. [locrosnHas ABoraapo

06.12.2023

24

25

26

TerioBoe paBHOBECHE.
Temneparypa u €€ u3smMepeHue.
[ITxana remneparyp Llenscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa

cpeqHel KHHETUYECKOM SHEePruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

09.12.2023

13.12.2023

16.12.2023

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

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

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

20.12.2023

28

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a

23.12.2023

29

30

31

M3onponeccs! B UACAIBHOM rase u
uX rpaduueckoe npeacTaBieHue

Bnytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
CrocoObI €€ H3MECHCHHS.
KonudectBo Tennote! u paboTa.
BryTtpeHnHss sHeprus
OJHOQTOMHOT'O HJICATBHOTO Ta3a

Bunael renionepenaun

27.12.2023

30.12.2023

10.01.2024

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

VY nenbpHas TEIUI0OEMKOCTE BEIIECTBA.

KomndecTBO TEIIIOTHI pu

bubnunorexa LIOK

32
Terionepenaye. AnuadaTHbIN 13.01.2024 @ https://m.edsoo.ru/ff0c5c36
nporiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6mumoteka [JOK
€ro MpUMEHEHHE K U30IpoLieccaM 17.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpaTiMocTh MpoIieccoB B
34 npupoje. Bropoi 3akoH bubmmorexa [IOK
PHPOJLE. BTOP 20.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MAalllMHbI 24.01.2024  https://m.edsoo.ru/ff0c600a
36 K KII
ukn Kapnao u ero KII/J 97 01.2024
37 DKoJ0oru4ecKue npooIeMbl
TETJIOOHEPTETUKH 31.01.2024
Ob6o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}IIp ¢uznka. OCHOBBI brbmmorexa [TOK
yIp ' 03.02.2024  https://m.edso0.ru/ff0c6938
TEPMOIMHAMUKIY
KonTponbHas padora no teme
39 «MonekynsipHas ¢puznka. OCHOBBI brbmmorexa [TOK
yIP ' 07.02.2024  https://m.edsoo.ru/ff0c6as50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u xurenue 10.02.2024  https://m.edsoo.ru/ffOc63b6
AOCONIOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachIeHHbIi bubmorexa HOK
ap AYRa. - 21.02.2024  https://m.edsoo.ru/ff0c64d8
N}
42 TBépnoe teno. Kpucramimueckue u bu6nuorexa [IOK
amop(HbIe Tena. AHU30TPOIHUS 24.02.2024  https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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CBOWCTB KpHUCTaJLIOB. JKuakue
kpucrauibl. COBpeMEHHbIE

MaTepHuabl
[laBnenue u KpUCTaUIU3ALIMSL.
43 YV nenpHas TEIIOTA IIJIaBICHUS. Bubmorexa OK
28.02.2024 | https://m.edsoo.ru/ff0c6708
Cy6numarnus
bubnuoreka [{OK
44 % 3]
PABHCHHE TEIIOBOTO hananca 02.03.2024 | https://m.edsoo.ru/ff0c6820
OneKkTpu3zanus Tei. JNeKTPUIECKUn
45 3apsia. JIBa BUIa DIEKTPUIECKUX bubmorexa [IOK
' 06.03.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHMKH, TUIIEKTPUKHI U
46 H(I))J'I OBOJHUKU 3a1j§H Bubmorexa LIOK
yip ' 09.03.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS PJEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3akoH
47 Kynona. Toueunslii 21eKTpUYECKUN bubmorexa HOK
’ 13.03.2024 | https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubmuoteka [IOK
AJIEKTPUIECKUX ToJIeh. JImHmm 16.03.2024  https://m.edsoo.ru/ffOc6df2
HaINPsKEHHOCTH
PaGota cuit 371eKTpOoCTaTHUECKOTro
49 ond. ITorennuan. PazHocts Bubmorexa IIOK
) ' 20.03.2024  https://m.edsoo.ru/ffOc6f00
[MOTEHIMAIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 Z-)J'IpeKT OCTaTUIECKOM noljle BrbmroTexa [IOK
P ' 23.03.2024 https://m.edsoo.ru/ff0c7018

I[I/IBJICKTpI/I‘-IGCKaSI IpOHUITACMOCTb



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
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencarop

03.04.2024

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

52

53

54

55

56

57

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOTO KOHIEHCaTopa

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMI NECTBYS U TPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO IpUHTEpa.
DneKTpocTaTHIecKas 3alluTa.
3azemileHne AIeKTPOnpruOOpPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1s
ydacTka 1enu

ITocnenoBarenbHOE, MapauIEIbHOE,
CMEIIAaHHOE COEANHEHNE
npoBoJHUKOB. JlabopaTropHas
pabota «/3ydueHue cMeanHoro
COEIMHEHUS PE3UCTOPOBY

PabGora u MOIITHOCTH

ANEKTPUUECKOr0 TOKA. 3aKOH
[xoynsa-Jlenna

06.04.2024

10.04.2024

13.04.2024

17.04.2024

20.04.2024

24.04.2024

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmmoreka IIOK
https://m.edsoo.ru/ffOc74f0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11 IOJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON IICTIH.
Kopotkoe 3aMbIkaHue.
JlaGopatopHas pabora «3mepenue

27.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



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

OJIC ucToyHUKa TOKA B €TO
BHYTPEHHETO COIPOTHUBIICHUS

DNEeKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh

59 CONPOTHUBIICHUS METAJJIOB OT 01.05.2024
temmneparypbl. CBepXIIpOBOIUMOCTh

60 DJIEKTPUUYECKUI TOK B BaKyyMe.

CBoiiCTBa 2JIEKTPOHHBIX ITYYKOB 04.05.2024
[TomynpoBoiHUKH, X COOCTBEHHAs

61 Y IPUMECHAs TPOBOIUMOCT. bubmmoreka [JOK
CaoiicTBa p—N-nepexoja. 08.05.2024  https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B pacCTBOpax 1

62 paciuiaBax dJIE€KTPOJIMTOB. bubmmnoreka HOK
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. 11.05.2024  https://m.edsoo.ru/ff0c82ba
DnexTponauns3
DIIeKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 bubmuoreka [JOK
HECaMOCTOSITENIbHBIN pa3ps. 15.05.2024 = https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckrue npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bu6muoreka [JOK
npuMmeHenue. [IpaBuia TeXHUKH 18.05.2024 = https://m.edsoo.ru/ffOc86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubnunorexa LIOK
«DNEKTPOTMHAMHUKAY 22.05.2024 | https://m.edsoo.ru/ff0c88be

66 KonTtponbHas pabora o Teme bu6muotexa [JOK
«9nekrpocraruka. [loctosHHbBIN 25.05.2024  https://m.edsoo.ru/ffOc8a8a



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

aneKkTpudeckuid Tok. Toku B
Pa3IMYHBIX CPENAX»

67

68

PesepBHbiil ypok. KonTposibHas
pabora o Teme
"OnexrpoauHamuka"

PesepBHbIil ypok. O0o0mIarommii
ypok o temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

29.05.2024

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchbl
ITocTosTHHBIE MAarHUTHI M KX
1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 0 0 bu6mmoreka [IOK
BexTop MarHuTHOM MHIYKIIUH. 04.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarsuTHoOe 1oJie TPOBOTHUKA C
5 ToKOM. OnbIT DpcTeaa. 1 0 0 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C 06.09.2023 = https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas padora «M3yueHue
3 MarHIETHolso noiﬂ KaT Kny: 1 0 0 bubmorexa HOK
v 11.09.2023  https://m.edsoo.ru/ffOc98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIST HA
4 JBHKYILYIOCS 3apSKEHHYIO 1 0 0 bubnnorexka [JOK
yactuny. Cuna Jlopenna. Pabora 18.09.2023  https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNIeKTpOMarHuTHasT WHTYKITHUSI.
IToTOK BEKTOpAa MarHUTHOM
5 .OJ1C .3 1 0 0
uHAYKIAA. D] I/I\IJJ}IyKHI/II/I aKOH £0.09.2023
ANEKTPOMATHUTHON UHAYKIIUU
®dapanes
JlaGopaTtopHnas pabota
6 «HccnenoBanue sBICHUS 1 0 1 bubmorexa HOK
8 25.09.2023  https://m.edsoo.ru/ff0cal50

ANEKTPOMATHUTHON UHIYKLIH



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

10

11

NuaykTuBHOCTH. SBIEHUE
camounaykuuu. IJC
CaMOUHAYKIIUU. DHEPIrusi
MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMArHMTHOE T10JIE

JlelicTBME MAarHUTHOTO TOJIS Ha

MIPOBOJIHUK C TOKOM. Cuita Amriepa.

JlaGopaTopHnas pabota
«HccnenoBanue neicTBus
MIOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

TexHuueckue ycTpocTBa U UX
IPUMEHEHHE: TIOCTOSHHBIE
MarHuThl, 3J€KTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIH
DIIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS 11eYb
Ob6o6maromuit ypok «MarautHoe
noJje. DJIeKTPOMarHUTHas
UHTYKIHS

KonTponbhas pabota no teme
«MarHurtHoe 1oJe.
DJEeKTPOMarHUTHAS UHIYKLIUS»

27.09.2023

13.09.2023

02.10.2023

04.10.2023

16.10.2023

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
koseOanus. 'apmMoHnyeckue
Kosie0aHusl. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpaiienue suepruu

18.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajblX KoJIeOaHu rpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

KonebarenbHbIi KOHTYP.
CB0OOTHBIE IIEKTPOMAarHUTHEIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAariuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpAaHCHUA SHEPTHUU B NACAIIbHOM
KoJIe0aTeIbHOM KOHTYpC

18.10.2023

23.10.2023

25.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BolHyXI€HHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs

30.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CuHyconaaibHbIN TEPEMEHHBIIN
TOK. MOIIIHOCTB IIEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANIPSKEHUSI

01.11.2023

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

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIEKTPUYECKON SJHEPIUU

06.11.2023

19

Y CTpolcTBO ¥ TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

08.11.2023

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



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

3BOHKA, rCHEpaTopa NIEpEeMCHHOI 0O
TOKa, JIMHUAIT SJICKTpoOoIICpeaad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 K
yJIbTYpa UCTOJb30BaHUS ) 13.11.2023
AJIEKTPOIHEPTUH B TTOBCETHEBHOM
KU3HU
MexaHn4yeckue BOJHBI, YCIOBHS
acrpoctpaneHnus. [lepuon.
21 IC)lKo pochI;p acmpocT aI})IeHI/Iﬂ u bubmorexa LHOK
POCTh pactipoctp 15.11.2023  https://m.edsoo.ru/ff0cca54
JUIMHa BOJIHBL. 1lonepeunsie n
MIPOJIOTILHBIE BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Beicota Tona. TemOp 3Byka 27.11.2023  https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJTHBI, UX
23 cBoMcTBa U ckopocTh. [Ikana bubmmorexa [JOK
P i 29.11.2023  https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 .P
tTeneBuaeHus. Pazsurue cpencts 04.12.2023
cBs3u. Paguonokanus
o5 KonTponbhas pabota «Konebanus u bubnnorexka [JOK
BOJIHBI» 06.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpPaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK
Toueunsblil ucToUHUK cBeTa. Jlyu 11.12.2023 = https://m.edsoo.ru/ff0cd350

CBETa



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

OTtpakeHue cBeTa. 3aKOHbI

bubmuorexa [JOK

27 .
OTPBREHIA Cf era. Tloctpocnne 13.12.2023  https://m.edsoo.ru/ffOcd4e0
N300paKeHHIA B TUIOCKOM 3epKaie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmuorexa [IOK
[IpenenbHbIiA yroa moaIHOTO 18.12.2023  https://m.edsoo.ru/ffOcd7f6
BHYTPECHHETO OTPaKCHUS
29 JlabopaTtopHas paborta «3mepenue bubnnoreka [JOK
MOKa3aTelIsl MPEJIOMIICHUS CTEKJIa 20.12.2023  https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B uH3e. DopMyria TOHKOM JIMH3BI bubmorexa HOK
' Y ’ 25.12.2023  https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota
31 1 i
« ccneZ[OBaIiHe CBOWCTB 97 12.2023
U300paKeHH B TUH3aX)
Hucniepcus cBera. CII0XKHBII cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «Habmroienue aucrepcuu 08.01.2024
CBETa»
33 UnTepdepenmus crera. Audpaxmus bubnuoreka [IOK
cBeta. JludpakunoHHas pemeéTka 10.01.2024  https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspu3zanus ceera 15.01.2024 @ https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOpsl U
35 i
YCTPOMCTBA U YCIOBUS MX 17.01.2024
0€3011acCHOTr0 MPUMEHEHUS
36 ['panunbl TPUMEHUMOCTH bubnnoreka [HOK
KJIACCUYECKON MEXaHUKH. 22.01.2024  https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynaTel cnenuanbHON TEOpUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJIEHUE bubmorexa LHOK
P ' 24.01.2024  https://m.edsoo.ru/ffOcfad?2
BPEMCHH U COKPAIICHUE JITTHHBI
DHeprus U UMIYJbC
38 peNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MacCChI C SHEPTUEH U UMITYJIbCOM. 29.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KonTponbhas pabota «OnTuka.
39 OCHOBBI crIelIUAIBHON TEOPUHU bubmorexa [JOK
31.01.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. Popmyiia I1nanka. bubnnorexa [HOK
OHeprust 1 UMITYJIbC GOTOHA 05.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eub 1OK
noIMoTeKa
41 .0 A.T.
dorosphexta. OmbITE! 07.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddexra. YpaBHEHHE
42 3I>'IHHITe§Ha nn(g(bq)oroaq)(gema bubmmorexa [JOK
] 19.02.2024  https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
Hasnenue cera. OnwiTh I1. H.
43 Jlebenena. Xumuueckoe JeiicTBHE bubmorexa HOK
' 21.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPAKTUYECKOEe MPUMEHEHHE:
dboToreMeHT, POTONATUHK, 26.02.2024

CoJTHEYHas OaTapesi, CBETOUO/T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3axay mo reme

bubmuorexa [JOK

45 «OneMeHThl KBAHTOBOW ONTHKH) 28.02.2024 = https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pesepdopna no paccestuuio o- bubnuoreka [IOK
yactull. [lnanerapuas moens 04.03.2024  https://m.edsoo.ru/ff0d091a
aToma

bubmuorexa [JOK

41 Hocryrarst bopa 06.03.2024  https://m.edsoo.ru/ffodOafa
Wznyuenue u nornouieHue GOTOHOB

48 IIpU [IEPEX0Ji€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEPruu Ha Apyrou. Buabl 11.03.2024  https://m.edsoo.ru/ff0d0afa
CIEKTPOB
BoxHoBbIE CBOIiCTBA YaCTHII.

Bomnsl ne bpoinns.
49 KopnyckynsspHO-BOIHOBOM bubnuorexa LIOK
13.03.2024  https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE M3Ty4CHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiThl Pesepdopaa no bubnnorexka [JOK
ONPEJIETICHUIO COCTaBa 18.03.2024  https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3ITYYCHHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydeHus. Biusuaue
PaANOAKTUBHOCTHU Ha KUBBIE 20.03.2024
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacmna. bubnnoreka [HOK
ONEKTPOHHBIN U TO3UTPOHHBIN 01.04.2024  https://m.edsoo.ru/ff0d1162

Oera-pacnan. ['amma-uznydenue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

54

55

56

OHeprus CBs3U HYKJIOHOB B sJIpE.
Snepubie peakuuu. A nepHblid
peaxTop. [IpoOnembl, IepCreKTUBHI,
9KOJIOTHYECKHUE aCIEKTHI AIEPHON
SHEPreTUKU

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpeiTHE TO3UTPOHA. METO B
HAOJIO/ICHUS ¥ PETUCTPAINH
31eMeHTapHbIX yacTtull. Kpyrublii
cton «DyHIaMeHTalIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nYECKOil KapTUHBI MUPa»

Bun 3Bé3nnoro Heba. Co3Be3aus,
SAPKUE 3BE3/bI, IUNIAHETHI, UX
BuguMoe aBmkeHne. ConHeuHas
cucTreMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

03.04.2024

08.04.2024

10.04.2024

15.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

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

57

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MoCJIeI0OBAaTEILHOCTH. BHYTpeHHee
ctpoenue 38&311. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU
n 3BoJiroru CoJtHIIa U 3BE3 ]

17.04.2024

58

Muneunsiii [1yte — Hama
I"amakTuka. [lonoxenne n
neuxeHne ConHna B [anakTuke.
lNanmaktuku. Y€pHbIe ABIPEI B sApax
raJlakTUK

22.04.2024



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITyUYCHHE.
MeraranakTuka

24.04.2024

60

Hepemennsie npodiaembl
ACTPOHOMHH

29.04.2024

61

62

63

64

65

66

KonTponbhas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6mmaromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Ob6o6maromuit ypok. Poib
¢du3nveckoil Teopun B
(bopMHpOBAaHUY MPEICTABICHUH O
¢du3nveckoil kapTHHE MHUpa

O6o06matomuii ypok. Mecto
(bU3nuUeCKOil KapTHHBI MUPA B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
NPEJICTaBICHUN O IPUPOJIC

Pe3epBHbIil ypok. MarHutHoe mnoJe.

DNEeKTpOMarHuTHask UHIYKIUS

01.05.2024

06.05.2024

08.05.2024

13.05.2024

15.05.2024

20.05.2024




PesepBubliit ypok. Ontuka. OCHOBBI

67 i
crielManbHOI Teopuu 1 99 05.2024

OTHOCHUTEJIBHOCTH
Pesepnbii ypok. KBanToBas

68 ¢du3uka. DeMeHThl ACTPOHOMHH U 1 bubmmorexa LIOK

27.05.2024  https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

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

» Gusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AknimonepHoe o6mecTBo «M31aTenscTBo
«ITpocsenienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO
«ITpocBenieHue»

cOoopHuk 3aaa4 o ¢usuke.10-11knacc. YueOnas nuteparypa.Bako. Ousnka.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA
CsBemnnana Tuxomuposa: ®@usnka.10-11kmacc Meroanueckue MaTepuansl 1

yunresis. ba3zoBelil u yrimyOnénnbiii ypoenu.@I'OC.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://abiturcenter.ru/testi/index_n.php
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