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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 ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopmepxaHnue mporpaMmbl 10 (PU3MKE HampaBieHO 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 METANpPEIMETHBIM 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: JIMYHOCTHBIC, METAlpEeIMETHBIE,
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 yueOHOTo mpeameTa « 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-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (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 TEXHOJIOTUH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOCHHS 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 HAY4YHBIM METOJ
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 SBISETCS JIOTUYECKH
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPEICTABICHUA 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, HPAaBCTBEHHBIMU
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 pe3yiIbTaTa 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 TEXHOJOTHH.

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 MEXaHHWKY, MOJICKYJSPHYIO (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 OCBOCHHME CIOCOOOB pEUICHUS pa3IUYHBbIX 3a]ad C SBHO 3a/laHHOU
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 OKPYKAIOILYIO
cpeny;

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

e CO3JIaHUE YCIIOBHUM NJIsi Pa3BUTHUsI YMEHHUI MPOEKTHO-UCCIIEI0BATEIHCKOM,
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).

[Ipensaraempiii B mporpaMMe 1O (PU3MKE MepeyeHb JabOpaTOPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [epeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTtepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Tea), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUs YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3HKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUSA 4YacTULl BemlecTBa. Mojaenu CTpOEHHUs ra3oB, >XHAKOCTEHM U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Ta3a. Buasl  Teronepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod MamuHbl. [{ukn KapHo M ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HSHEpruy Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneIT N0 a1abaTHOMY PAaCHIIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MaTE€pUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
HOJISL.

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

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOpa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTOM) 3JIeKTpUdecKoi enu. KopoTkoe 3aMbIKaHUE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u NpUMECHasT  MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEeH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKUMH. KapTuHa JHWHWUKA MarHUTHOW HHAYKIHHU TIOJIS
IIOCTOSIHHBIX MarHUTOB.

MaruutHoe T10JI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKOUU. OJEKTPOABIDKYIIAs Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpoOWcCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYIIEH CHIIbI MHAYKLIHH OT CKOPOCTH MU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXVMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH CcOXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCEIHEBHOM KU3HMU.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxaromnmx Kojie0aHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCHENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanye EpEMEHHOT0 TOKA B LIENIN U3 NTOCIIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEJIOMIICHUE, MOJsIpU3alus, udpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus csera. CinoxHblil coctaB Oenoro cBeta. LBer.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuoHHas pemeéTka. YcaoBUe HaOIIOIEHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPaAKIIMOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpakeHre. Mozellb CBETOBOIA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

HabGmronenne natepdepeHnm cBera.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETA B BAKYYME,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.
OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

doToapdexra. YpaBuenue OiiHmTeiiHa s poToapdekra. «KpacHass rpaHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTod(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOTO YPOBHSI 3HEPrHMM Ha Jpyroil. Bumiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHME: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue nMHERYaTOro CreKkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrnusHue
PaJMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIFOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

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

Buna 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3/1bI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, manet, Mueunoro [lyru.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKOIN KapTUHE MUPaA, MECTO (PU3UUECKOI
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3C€H C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIENb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TMPU3HAKK TMOAO00US TPEyrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUNIECKON PEETKH, CIEKTPATIbHBIN aHAJHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

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

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, 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 TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl 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 CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3alNY;

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

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUUCKON IpakTIaHCKOU UEHTUYHOCTH, NAaTPUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
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 TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

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) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaThb MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM AesTeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

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

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJIECpXKaHUS B pa3IMYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NIPEANOCHUIKM  KOH(JIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOWpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIUX
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 BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYCCKOE IIOBEICHUE B Pa3IUIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMbI, CTaBUTh U (POpMYyIHUpPOBaATH
COOCTBEHHBIC 3aJ1aUH;

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  IIO3HABATEIbHON  pedJeKkcuu KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



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

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IPOTPAMMBI IO
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAIIEHBIM U3MEHEHUSIM U TMIPOSIBIISATH 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
TEXHOJIOTUH, B TPAKTUYECKOM JICSITEIIbHOCTH JTIOCH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil IPU pelieHNH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
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 JABJICHUS Ta3a MPU €ro HArpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHHe, CKOpPOCTh, YCKOpPEHHE, Mmacca Tela, 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 (OPMYJIbl, CBA3BIBAIOIINE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrUsl XaOTUYECKOrO JIBHMXKCHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (GOPMYJbl, CBS3BIBAIOIIME JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €70 MAaTEMAaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



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

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pyAOBaHUSs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBIISAThH MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
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 (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXICHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM HWHGOpPMALMK, MOJTYYEHHONM W3 pPa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(POPMAIIHIO;

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

UCITOJIb30BaTh TEOPETUUECKHE 3HAHMS 110 (PU3HKE B TTOBCEAHEBHOM KU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TpyNIle C BBIMOJHEHUEM PA3JIUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH 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 6230BOM 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 JEATEIbHOCTH JOJIEH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHIeHUH (PU3MYeCcKuX
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, JJICKTPOMAarHuTHAas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phext (hoTodrddexT), cBeToBOS AaBiIeHNE, BOSHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
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 CUJIa JIMH3bI, MPH OINMUCAHUM NPABUIBHO TPAKTOBATH (PU3MUECKUN
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 DSJEKTPOMATHUTHBIX BOJIH, JJWHA 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,
CBS3BIBAIONTNE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Joyns—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
AIIEKTPUYECKOr0 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIECNATh HAMIPABIICHUE BEKTOPA MHIAYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
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 HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TpPHU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUAE TaOJIUL U TpaduKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JESATEITLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
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,
HEOOXOaUMbIE Jisi €€ PEIIeHHs, TPOBOJUTh PACUYEThl M 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 PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMAaIIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

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
MIOBEJICHUS B OKPYXKAIOLIEH CpeJIe;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

dyeKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bu6nmoteka IIOK https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
2.2 JuHamuka 7 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHUS B MEXaHUKE bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBEI MOTEKYIAPHO-KHETHHECKOH 9 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72
TEOpUHn
3.2 OCHOBBI TEpMOJAMHAMUKHI 10 bubnuoteka [IOK https://m.edsoo.ru/7f41bf72
A .
3.3 FPOTATHBIC COCTONHI Betmectaa 5 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOBI
Hroro no paszneny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 DneKTpocTaThKa 10 bu6mumoreka LIOK https://m.edsoo.ru/7f41bf72
I1 7 i .
4.2 OCTOTHIEIH SICKIPHACCIHH TOK 12 Bu6nmorexa LIOK https://m.edsoo.ru/7f41bf72

Toku B pa3nuyHBIX Cpenax
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Hroro no pazneny

22

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

Ne ni/n

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pazgea 1. 9JIEKTPOJAUHAMUKA

MaruutHoe noJsie. JIeKTpOMarHuTHasI

11 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
UHIYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHHHICCIHE 1 SCKTPOMATHIHTHBIC 9 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
KOJIcOaHus
M
2.2 CRAMIHCCRUC 1 SNCKIPOMATHHTHBIC 5 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Ornrtrka 10 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBEBI CIICLIMAJIbHOM TCOpUHU

3.1 4 bu6mmorexa IIOK https://m.edsoo.ru/7f41c97c
OTHOCUTEIIBHOCTH
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15



https://m.edsoo.ru/7f41c97c
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE

6.1 Ob6o06mraroee MOBTOPEHNE 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounvecTBO yacoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Hata ungpposrIe
Bcero U3y4YeHUS o0pa3oBaTte/ibHbIE
pecypcsl
1 ®dusuka — Hayka o npupozae. Hayunsie 1 04.09.2024 bubnmnoreka HOK
METO/1bI ITIO3HAHUS OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHun
2 COBPEMEHHOM Hay4YHOU KapTUHBI MHUPA, B 1 04.09.2024 brbmmorexa LTOK
p . yi P up ’ R https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHn4eckoe JTBUKEHUE.
3 OTHOCHUTEILHOCTh MEXaHUUECKOTO 1 11.09.2024 bubnnoreka IIOK
nBwxeHusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUue
. bubmuotexa [JOK
4 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE 1 11.09.2024 https://m.edsoo.ru/f0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 18.09.2024 bubnmnorexka HOK
JBUJKECHHE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 18.09.2024 bubnmnoreka [JOK
¢BOOOIHOTO MaEHNUSA https://m.edsoo.ru/ff0c39cc
7 KpHBonHHeﬁHuoe JBUKEHHUE. JIBUXKEHUE 1 95 092024 bu6muoreka [JOK
MaTe€pHUAIBHON TOUYKH I10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
Macca tena. Cuina. [Ipuniun EuG OK
8 CYIIepIO3UINH cril. BTOpoii 3aKkoH 1 25.09.2024 nommoreka L

HerotoHa niga maTepuanbHON TOUKH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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9 Tperuii 3akoH HproToHa 1151 MaTepraIbHbIX 02.10.2024 bubmmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
10 3aKoH BCeMUpPHOTO TsiroteHus. Cua 02.10.2024 bubnmnoreka HOK
TsbKecTu. [lepBasg kocMHuYecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
Cwia tpenust. Koaddunuent rpenus. Cuiia
11 COIPOTUBIICHUS IPU JBUKCHUU Tela B 09.10.2024 bubmmorexa LTOK
P P o https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
bubmuorexa [JOK
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 09.10.2024 https://m.edsoo.ru/ff0c3e18
[Tpunuun otHocuTenbHOCTH ["anumes. BuG 10K
. noIMoTeKa
13 WNHueprmanbHbie cucTeMbl oTcueTa. [lepBbrit 16.10.2024 https://m.edsoo.ru/ff0c3bes
3akOH HproToHa
[MoctymarensHo€ U BpamaTeIbHOE
14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. 16.10.2024 bubnnoreka IIOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO Tea
HNMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMITYJIBC CUITBI. 93102024 bubmuotexa [JOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TBUKCHHE
Pabota u MmomrHOCTE cvibl. KnneTnaeckast Eufs oK
16 SHEPrusi MaTepuanbHON T(l‘{KI/I. Teopema 06 23.10.2024 h;lpgfllrz?:gsi)gru IF0CA502
W3MEHECHUY KHHETUYECKOW YHEPTUU
[MotenumanwsHas sueprus. [lorennuanbHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON 06.11.2024 bubnmoreka [JOK

npyxuHbl. [loTeHmanbHas sHeprus tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

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

19

IloTenumanbHBIC M HEIIOTCHIIMAIBHEIC
cuibl. CBSI3b pa6OTI)I HCMMOTCHIIMAJIBHBIX
CHJI C I3MEHEHHEM MEXaHHYSCKOM OHEpPIrun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYeCKOM OHCPIrun

JlabopaTtopHast pabora «Hccienoanue
CBSI3U Pa0OTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOW YHEPTHU Tejla Ha TIpuMepe
PacTSKCHUST PE3HHOBOTO KI'yTa)

06.11.2024

13.11.2024

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c478c

20

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKO Teopru. bpoyHOBCKOE
neuxenue. Auddysus

13.11.2024

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4dc2

21

22

23

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
4acTHUIl BemecTsa. Monenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TEIl

Macca monekyn. KonnuecTBo BemiecTna.
[TocTostHHast ABoraapo

KonTponbhas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

20.11.2024

20.11.2024

27.11.2024

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

24

TenmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [lkana remneparyp Llenscus

27.11.2024

25

26

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBuenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kunaneiipona

04.12.2024

04.12.2024

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
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27 3akoH JlambToHa. I'a30BbIC 3aKOHBI 11.12.2024
JlaboparopHas pabota «MccrnenoBanue
28 3aBUCHUMOCTH MEX]y IapameTpaMu 11.12.2024
COCTOSTHUS Pa3peKEHHOTO Ta3ay
29 N3onporiecchl B uaeaaibHOM ra3e u ux 18.12.2024 bu6nuoreka [IOK
rpaguyecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHeprus TepMOAMHAMAYECKON
CUCTEMBI U CTIOCOOBI €€ N3MEHEHU. BuG 10K
HOJINOTEKA
30 KonudecTBo TermioTs! 1 padoTa. 18.12.2024 https://m.edsoo.ru/F0C5952
BuyTpeHHsst SHeprus 0IHOATOMHOTO
U7eaNbHOr0 rasa
bubnnoreka IIOK
31 Bung1 renionepeaun 25.12.2024 https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonudecTBo TEIIOTHI IPH TETUIONEpeaaue 25.12.2024 bubmorexa LHOK
. p peAac. o https://m.edso0o.ru/ff0c5¢c36
AnunabaTtHbIi poliiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 15.01.2025 bubnmnorexka HOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6pi1T1/IMOCTL MIPOLIECCOB B MPUPOJIE. 15.01.2025 bubnmnoreka [JOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun neiictuda u KIIJ[ remnoBoit 99 01.2025 bu6mmoreka [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 [{uxn Kapro u ero KIT/T 22.01.2025
37 DKosoruyeckue npoodaemMbl 99.01.2025
TEIUIOAHEPTETHKHU
38 O6o06maromuii ypok «MonexyspHas 99.01.2025 bubnuoteka [JOK

(I)I/I3I/IKEL OcHOBEI TCPMOANHAMUKU»

https://m.edsoo.ru/ff0c6938
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KontponbHast pabora no Teme

bu6nuoreka [IOK
39 «MonekynspHas ¢puzuka. OCHOBBI 05.02.2025 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
[TapooOpa3zoBaHue 1 KOHEHCAIHS. bubnumoreka [JOK
4 05.02.2025
0 Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHas 1 OTHOCI/IuTeJILHa;{ BJIIQXKHOCTh 12.02.2025 bubmuorexa [JOK
BO3Ayxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucraminueckue u
42 amop¢HbIe Tera. AHU30TPONUS CBOMCTB 12.02.2025 bubnuorexa [HOK
KpucTauioB. JKuJakue KpucTabl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [lnaBnenue n kpuctamM3anus. Y 1eabHast 19.02.2025 bubnuorexa [HOK
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubnnoreka IIOK
44 VYpaBHeHM€ TEII0BOro OagaHca 19.02.2025 https://m.edsoo.ru/f0c6820
45 DneKkTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. 96.02.2025 bubnmnoreka [JOK
JIBa BuJa DIEKTPUUECKUX 3apsiI0OB https://m.edsoo.ru/ffOc6bcc
I )
46 Moy mpoBomAIEe Saxor coxpaneS 26.02.2025 ~  Dubmoreka LIOK
YHpOBOA ’ P A https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiia
47 B3aI/IMO,£[evI/ICTBI/Ie 3ap;Iz[0Bv. 3akoH KynoHna. 05.03.2025 bubmuotexa [JOK
ToueuHbIi dIIEKTPUYECKUM 3apsiy https://m.edsoo.ru/ffOc6ced
Hanpsixk€HHOCTH 2JIEKTPUYECKOTO TOJIS.
48 [MpuHOKT CYIIEPIIO3ULINN DIIEKTPUUECKHUX 05.03.2025 bubmmorexa HOK
P N YIep . P R https://m.edsoo.ru/ff0c6df2
nonei. JInauu HanpsHKEHHOCTH
49 PaGora cui snexTpocTaTuueckoro moJs. 12 03.2025 bubmmoreka [JOK

ITorennuain. Pa3sHocTh OTEHIINAIOB

https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTpI/I‘ICCKaH ITPOHUIIAEMOCTD

12.03.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencarop

19.03.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIJIOCKOTO KOHAECHCATOPA.
DHeprus 3apsKEHHOr0 KOHJEHCaTopa

19.03.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIMTUPOBAILHOT'O
amrmapara, CTpyHHOIr0 IpUHTepa.
DJIeKTpOoCTaTUYECKas 3alIuTa. 3a3eMJICHHE
AIIEKTPONPUOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cymectBoBanusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpotuBienue. 3akoH
OmMa jy1st yyacTka 1enu

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COeIMHEHNE TPOBOJHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOT'O COeIMHEHHSI PE3UCTOPOB

PaboTa 1 MOLTHOCTB EKTPUUECKOrO TOKA.
3akoH /xoynsa-JleHna

02.04.2025

02.04.2025

09.04.2025

09.04.2025

16.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 TOJTHOM (3aMKHYTOM)
anekTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenune DJIC ucTouyHNKA TOKA U €T0
BHYTPEHHETO COIPOTUBICHUS

16.04.2025

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



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

DJIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTb CONIPOTUBIICHHUS

59 23.04.2025
METAJIJIOB OT TEMIIEPATYPHI.
CBepXxnpoBOAUMOCTb
60 DJeKTpUuuecKuil Tok B Bakyyme. CBoMcTBa 93.04.2025
AJIEKTPOHHBIX ITYYKOB
DJIEKTPUUYECKUI TOK B pacCTBOpax v
61 paciaBax 3JIeKTPOJIUTOB. 30.04.2025 bubnmnoreka [JOK
DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
. bubmuorexa [JOK
62 O06006marmul ypok «IEKTPOTHHAMUKAY 30.04.2025 https://m.edsoo.ru/ff0c88be
ITo 0BO , IX COOCTBEHHA
63 prmconas upapoyMoCTs, Caoficrsn pT- 07.05.2025 Duomoreka LOK
P POBOA ' P R https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
KonTponbHas pabota mo Teme
64 «3JIeI<TpOCTaT1:1Ka. ITocTosiHHBIM 07.05.2025 bubnuoreka [JOK
ANEKTPUYECKUI TOK. TOKHM B pa3iIu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
DNEeKTPUYECKHU TOK B ra3ax. B OK
65 CamocTOsATENbHBIN 1 HECAMOCTOSATEIbHBIN 14.05.2025 nommoreka L1
https://m.edsoo.ru/ff0c84ae
paspsia. Mouaus. [1nazma
66 Pesepaubriit ypok. KonTponsHas pabora 1o 14.05.2025 bubmuotexa [JOK
Teme "DIeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56
DnekTpuueckue mpudopsl U yCTpoicTBa U Bu6 OK
67 uX MpakTuieckoe npuMmenenue. [lpasuna 21.05.2025 mommorexa L1

TEXHUKHA OE€30MMaCHOCTH

https://m.edsoo.ru/ff0c86fc



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

PesepBHeIil ypok. O000MIarOMUN ypoK 1Mo
temam 10 knacca

21.05.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 A KIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne i/ Tema ypoka flata wipposrIe
Bcero U3y4eHus o0pa3oBaTe/bHbIE
pecypcsbl
MaruuTtHoe 1ose MpoBOJHHUKA C TOKOM. Eu 1OK
nonMoTeKa
1 o C) .B i 1 06.09.2024
TIBIT FPCTEia. BIAUMONICHCTBAC https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
5 JlaboparopHas pabota «3yuenue 1 06.09.2024 bubnuorexa [JOK
MarHUTHOTO TOJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
[TocTostHHBIE MATHUTHI U KX
3 BSaHMOIICfIUCTBHe. MaruauTHoe noJie. BGKTf)p 1 13.09.2024 bubnuorexa [JOK
MarHUTHOW UHAYKUWUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
UHIYKIUH
JlelicTBME€ MArHUTHOTO TOJIS1 HA MPOBOJHUK
4 ¢ Tokom. Cumna Ammnepa. Hav6opaT0pHas[ 1 13.09.2024 bubnunoreka [JOK
pabora «VccnenoBanue necTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
JlelicTBME€ MArHUTHOTO TOJIS HA BuG 10K
noIMoTEeKA
. 1 20.09.2024
> ABIDKYILYIOCA 38pMKCHHYIO dactuty. Chia 0.09.20 https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cuisl Jlopenia
OnekTpoMarHuTHas HHAyKIus. [lotok
5 BEKTOpPa MarHUTHOW MHAYKIUH. 3I[CV 1 20.09.2024
WHIYKITAA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes
JI "
7 abopatopHas pabora «VccnenoBanue 1 27.09.2024 bubnuorexa [JOK

SABJICHUSA BHCKTpOMaFHI/ITHOI\/'I HUHAYKOUN

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9ac0
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NHayKTUBHOCTB. SIBIEHME CAMOUHAYKIUH.
OJIC caMOMHAYKIIUHA. DHEPTUSI MAarHUTHOTO
MOJIS1 KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJie

27.09.2024

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3IEKTPOMAarHUTBI, JJIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
VMHAYKIIMOHHAs 11eYb

04.10.2024

10

O6o6marmuii ypok «MarauTHoe 1ose.
3HeKTpOMaFHI/ITHa$[ HHIAYKIOHA»

04.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KonTponbhas pabota no reme «MarHuTHoe
noJie. DJIEKTPOMarHuTHasE MHIYKIUS)

CBoOOIHBIE MEXaHHYECKHE KOJIeOaHusl.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMoHu4eckux konebanuii. [IpeBpaiienue
SHEPrumn

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MAIBIX KoJeOaHui
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
U/IeaTbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaJorus Mexxy MEXaHM4eCKUMHU U
AIIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS

SHEPruM B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpE

11.10.2024

11.10.2024

18.10.2024

18.10.2024

25.10.2024

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

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

bu6mmorexa [ITOK
https://m.edsoo.ru/ff0cb820

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0ch9c4



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

[Ipencrasienue o 3aTyxaromux
KosieOaHusAX. BbIHyX1eHHbIE

16 MexaHuuyeckue konebanus. Pesonanc. 25.10.2024 Bubmorexa LIOK
https://m.edsoo.ru/ffOcbb86
BbIHYX/1€HHbIE 37IEKTPOMarHUTHBIE
Kose0aHus
[lepemennslii Tok. CHHYCOU1NbHBIN
17 MIEPEMEHHBIHN TOK. MOI.HH(:CTL IIEPEMEHHOTO 08.11.2024 bubnmoreka [JOK
TOKa. AMIUTUTYJHOE U JEHUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HaYeHUE CUJIbl TOKA U HAIIPSDKEHUS
18 Tpancdopmarop. HpOI/I3BOIlCT?O, nepegava 08.11.2024
U TIOTPeOJICHHUE AIIEKTPHYECKON YHEPTUU
VYCTpoiicTBO U IPAaKTHYECKOE TPUMEHEHHUE
19 AJIEKTPUYECKOT0 3BOHKA, FEHEpaTopa 15.11.2024 Bubmmorexa LIOK
P . patop o https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay
DKOJIOrHYecKHe PUCKH IIPU IPOU3BOJICTBE
20 aeKTpodHeprun. KynbTypa nucnosnap3oBaHus 15.11.2024
3JIEKTPOIHEPTUU B TIOBCETHEBHOM KHU3HU
MexaHuueckre BOJIHbI, YCIOBHS
21 pacnpoctpanenus. [lepuon. CkopocTtsb 29 11.2024 bubnuorexa [JOK
pacpoCcTpaHeHus U JUIMHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Torepeynble ¥ MPOI0JIbHBIE BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. 29 11.2024 bubnuoteka [JOK
Beicota Tona. Tem0p 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNIeKTpOMarHUTHBIE BOJIHBI, X CBONCTBA U 29.11.2024 bubnmoreka [JOK
ckopocTb. [IIkana 371eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMTBI PAAMOCBA3U U TEJIEBUICHUS. 99.11.2024

PazButne CpCACTB CBA3U. Pannonokanus



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

KonTponpHas padora «Konebanus u

bubmuoreka [JOK

25 BOJIHBI» 06.12.2024 https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE paclIpOCTPaHEHKE CBETA B
26 OJTHOPOAHOM cpefie. ToueUHbI UCTOTHUK 06.12.2024 bubmmorexa [JOK
ATOPOATION CPEAE. e https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS Bu6 1OK
. nonroTeKa
27 cBera. [locTpoenne n3o0paxxeHuii B 13.12.2024 https://m.edsoo.ru/ffocd4ed
TUTOCKOM 3€pKalie
[Tpenomnenue ceta. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenbHbIN yroi NOIHOTO 13.12.2024 bubamorexa LOK
P - HPeA y o https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEeHUS
29 JlabopaTtopHas paborta «M3mepenue 20.12.2024 bubnuorexa [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenue nzodpaxeHuii B BuG 10K
. nonMoTeKa
30 mua3e. PopMyiia TOHKOH JTHH3HI. 20.12.2024 httos://m.edsoo.ru/ffocddLe
YBenuyeHue JTuH3bI
31 Ha6vopaTopHas[ pa60T21 «HccnenoBanue 97 12.2024
CBOWCTB M300paXEHUI B JIMH3AX)
39 WNuTepdepennus CBeT.’fl.. Hudpaxus csera. 27 12.2024 bubnnorexa [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
Mucnepcus ceeta. ClioKHBIN cocTaB 0€10ro
33 ceera. [[Ber. JlabopaTopHas paboTa 17.01.2025
«Habmonenne tucnepcun cBeTay
34 [TonepeyHOCTh CBETOBBIX BOJIH. 17.01.2025 bubmuorexa [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue mpuOOPsI U YCTPOUCTBA U 94.01.2025

YCJI0BUSA UX 0e30I1acHOro MPUMCHCHUA



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

I'paHuIIBI IPUMEHNMOCTH KIIACCUYECKON

. bubnmoreka [JOK
36 MexanukH. [TocTynarel cnenuaibHON 24.01.2025 https://m.edsoo.ru/FfOcFe62
TEOPUU OTHOCUTEILHOCTHU
OTHOCHUTEIBHOCTH OIHOBPEMEHHOCTH.
37 3aMme]yIeHHe BpEMEHH U COKpalllEeHUE 31.01.2025 bubmorexa LIOK
P P . https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrus U UMITYJIbC PEISATUBUCTCKON Bu6 1OK
. nonroTeKa
38 gacTuibl. CBS3b MAaCChI C SHEPTUCH U 31.01.2025 httos://m.edsoo.ru/fOcic68
UMITYJTECOM. DHEPTHS ITOKOS
39 KOHTpOJ‘IBHafI pabota «OnTtuka. OCHOBBI 07.02.2025 bubnmoreka [JOK
CIielIMaIbHON TEOPUU OTHOCUTEIBLHOCTH) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. Dueprus u 07.02.2025 bubmmorexa [IOK
UMIynasc GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccaenoBanue Gorodddexra. 14.02.2025 bubnunoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTodddexra. YpaBHeHHE
42 OnHmreitHa 11 poroaddexra. «KpacHas 14.02.2025 Bubmorexa LIOK
8 FBP R https://m.edsoo.ru/ff0d015e
rpanuna» Gorosddexra
43 HaBnenue CBeTa.v Omertet 1. H. JIeGenena. 21.02.2025 bubnuotexa [JOK
XuMHUueckoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe
44 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK, 21.02.2025
COJIHEUHas baTapest, CBETOIUO
Pemenue 3agau no reme «JI€MEHTHI bubnmoreka [JOK
45 28.02.2025
KBAaHTOBOW ONTHKH https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. ONBITHI Eub OK
46 Pesepdopna no paccessHUIO 0-4aCTHUIL. 28.02.2025 nomorexa L]

HJIaHCTapHaSI MOACIb aTOMa

https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0cfe16
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bubmuorexa [JOK

47 I1 b .03.
OCTyTaTRl Bopa 07.03.2025 https://m.edsoo.ru/ff0d0afa
Wznyuenue u normuouieHue GOTOHOB MPU
48 [IEPEXO0IE ATOMA C OTHOTO YPOBHS DHEPTUU 07.03.2025 bubnnorexa [IOK
P . P P R https://m.edsoo.ru/ff0d0afa
Ha apyroil. Buasl criektpos
BousiHoBBIE CBOMCTBa yacTul. BoiyiHbl e
49 bpoiins. KopnyckynsipHo-BOJIHOBOM 14.03.2025 bubnmoreka [JOK
nyanu3M. CIIOHTaHHOE M BBIHYKJICHHOE https://m.edsoo.ru/ff0d0Oca8
U3Iy4yeHue
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI BuG 1OK
nOIMOTEeKA
50 P 14.03.202
e3zepdopa 1Mo onpeIeICHII0 COCTaBa 03.2025 httos://m.edsoo.ru/fOd0fd2
PaAMOAKTUBHOTO U3ITyYCHUS
CsaoticTa anbda-, 6era-, raMMa-u3TyICHHS.
o1 BnusiHue paiuoakTUBHOCTH Ha JKUBbIE 21.03.2025
OpTaHU3MBI
OTkpsITHE IPOTOHA U HEWTpoHA. V30TOMEI.
59 Anb(ba-pacnauz[. ONEKTPOHHBIN U 21.03.2025 bu6nuorexa [IOK
MO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edso0.ru/ff0d1162
U3JTy4YeHUE
DHeprus CBS3U HYKIOHOB B siape. S nepHbie
53 peakiuu. Snepuslii peaktop. [Ipodnemsl, 04.04.2025 bubnunoreka [JOK
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI https://m.edsoo.ru/ff0d1356
AJIEPHON YHEPrEeTUKH
DnemeHTapHbIe YacTUllbl. OTKpPHITHE
Mo3uTpoHa. MeTo bl HAOMIOICHUS U
54 PETUCTPAIIMH IEMEHTAPHBIX YACTHII. 04.04.2025 bubnmoreka [JOK

Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMOIeHCTBUA. EAMHCTBO usnueckoit
KApTUHBI MUPA»

https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue
3BE31bl, MJIAHETHI, UX BUJUMOE JBUKCHHE.
ConneuHnas cucrema

11.04.2025

56

57

Connue. ConHedHas aKTUBHOCTb.
Wcrounuk sneprun CosHua 1 3BE311

3BE3/1BI, UX OCHOBHBIE XaPAKTEPHUCTHKH.
3BE3/1BI TITABHOM TOCIIEIOBATEIILHOCTH.
BnyTtpenHee cTpoenue 3BE31.
CoBpeMeHHbIe NPECTABICHUS O
POMCXOXKACHUH 1 dBoJroru CoiHIa 1
3BE3 ]

11.04.2025

18.04.2025

58

59

60

Mineunsiii [1yTe — Hama ['anaktuxa.
[Tonoxenue u aBmxenue CosHua B
lNanmakTuke. ['anaktuku. YEpHbIE ABIPHI B
Apax rajJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnyyeHue.
MeraranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUH

18.04.2025

25.04.2025

25.04.2025

61

62

63

KontponbHas padoTa «251€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOH chepax NeaTeTbHOCTH YeIOBEeKa

O6o6maromuit ypok. Pois u Mmecto pusuku
U aCTPOHOMHUH B COBPEMEHHOMN Hay4yHOU
KapTUHE MHpa

02.05.2025

02.05.2025

14.05.2025




Ob6o6maromuii ypok. Pois puznueckoit

64 TeopuH B GOPMHUPOBAHHUH MPEICTABICHUHN O 1 14.05.2025
buznyecKoil kapTuHe MUpa
Ob6o6maromuii ypok. Mecto ¢puzndeckoit
65 KapTUHBI MUpPA B 00ILEM Py 1 91.05.2025
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOIE
66 PesepBHBI ypok. MarHuTHOE 110JIE. 1 21.05.2025
DJEeKTpPOMarHUTHAS HHYKIUS
67 PesepBHbIit }:pOK. Ontuka. OCHOBBI 1 98.05.2025
CHEIMAIbHON T€OpUU OTHOCUTENBHOCTH
68 Pesepnblit ypok. KBanroBas ¢pusuka. 1 28.05.2025 bubmmorexa [IOK
DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

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

» ®usuka, 10 kmace/ Msikumes .., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdpentreBoit H.A. AkuimonepHoe o61ecTBo «3narenbcTBo
«ITpocsenienue»

» dusuka, 11 kimacc/ Maxumes I'.J1., Byxosues b.b., Yapyrua B.M.; on
penakiueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTeancTBO

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

YMK «®uzuka. 10 kiacc. bazoBblil ypoBEHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

sknacc https://www.yaklass.ru/p/fizika
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