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MNOACHUTEJIBHASA 3AIINCKA

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

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOy4daromuxcs 10 kimaccoB mpu 00y4eHUN X
¢bu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOYy4YEeHUs, a TAKXKE
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
pe3yibTaThl  OCBOEHUS Kypca (PHU3MKHM: JIMYHOCTHBIE, METalpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI MO r0jIaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM oOydeHwusl.

®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
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PHU3NYECKUE 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 TEXHOJIIOTUM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOcCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
MUpa oO0ydJaromuxcs, B (OpMHUpOBaHME YMEHHU TPUMEHSITh HAYYHBIH METO]
MO3HAHUS TP BHITIOJTHEHUN UMW YU4E€OHBIX UCCIICTOBAHHM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
psI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lenoB (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 MPEICTABICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€pHUH, 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 MTPOOTIEMaMHU.

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

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM 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 (hU3MUecKue Teopuu ((pOopMHpPOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN TOJIX0 B Kypce (U3UKU PEaU3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE 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 IUIAaHUPOBAHUS W OCHalleHHs kaOuHera ¢uszuku. [Ipu
TOM oOOecrneyrnBaeTcsl OBJAJCHUE OOYyYalolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yJeseTCs pEHICHUIO pacUE€THBIX U KAU€CTBEHHBIX 33]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 pasnesnos. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOAENU IS CUTYyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu ®I'OC COO k MaTepHanbHO-TEXHUUYECKOMY
obecnieueHn0 yueOHOTro mporecca 0a30BbIil YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HU3MKHU AOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTAaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpynOBaHUE [JIsI YYEHWYECKUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

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

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICEKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

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

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

JlocTrxeHne 3TUX 1enei 00ecreuynBaeTCsl pelieHneM CIeIYIONINX 3a1a4 B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPHU3UKH;

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



OCBOCHHME CIIOCOOOB pELIEHHs pa3IMuYHBIX 3aJad C SBHO 3aJaHHOM
¢u3nueckoil Mojenplo, 3anad, MOAPa3yMEBAIOLINX CaMOCTOSTEIbHOE
co3JlaHue (hpu3n4ecKoi MoJIeNu, aJeKBaTHOM YCIOBUSAM 33/1a4H;
NOHMMaHUE (U3NYECKUX OCHOB M IPHUHILMIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIIMSAHMS HA OKPYKAIOIIYIO
cpeny;,

OBJIAJICHUE METOAAMHU CaMOCTOSITEJIBHOTO IUIAHWPOBAHUSA M NPOBENCHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmauuu,
OIIPEIENICHNS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

CO3JaHHUE YCIOBUM U Pa3BUTUS YMEHUH IIPOECKTHO-MCCIIEN0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIl ypOBEHB) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus otBojautcs B 10 kitacce 68 yacos, B 11 knacce 68 yacos. B
COOTBETCTBHM C KAJIEHJIAPHBIM Y4eOHBIM rpa¢ukoM mKoJbI Ha 2026 — 2027
y4eOHbIil oA M pacnucaHueM ypokoB Ha 2026-2027 yuyeOHbIi roJ Ha
peaju3anuio nporpammsl B 10 ki1acce orBogurcsi 64 yaca, B 11 kiacce 68

qacoB.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 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 (PU3NYECKUX 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 KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeitHoe nBrkeHue. J[BukeHne MaTepuaibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MTepelayuu.

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 yrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS 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 aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX 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 TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
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 MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHCHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

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

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



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MOPAKTUUECKOE NPUMEHEHHE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTayuM3aius. Y AelbHast TerioTa miaBieHus. CyOoaumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOJIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

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.
Onekrpuyeckoe mnose. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHnumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
oJIsl.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTaTHUUECKOM Toiie. Jlusnexkrpudueckas
MIPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TNOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kiacce ocCyIIeCTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nmyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE 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 XOJOJWIBHUK, KOHIUIIMOHEP, 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

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIMI Cynepro3niy MarHUTHBIX MOJIEH.
JIluanu MarHuTHOM wuWHAyKIMU. KapThHa JMHUNA MArHUTHOM HWHIYKIUAHW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarnutHoe TIOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHIYKUIHAH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKh ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBre NpoOBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJBIXKYIIAA CWiIa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu @apanest.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJTHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHAYKIIWH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbBIE
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO MOJIA.

B3aumopencTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHIIbI MHAYKIHUH OT CKOPOCTH MU3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBieHrEe CaMOMHTYKIIMH.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

M3yyeHne MarHuTHOTO IMOJIsl KATYIIKH C TOKOM.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue SIBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUS.
["apMmonnyeckue konedanus. [lepmoa, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKnuii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosnebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE AIIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IIEKTpodHepruu. Kymnbrypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKUI MASITHUK).

HaOlmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.



HccnenoBanue nepeMeHHOT0 TOKa B LIETIH U3 MOCEI0BATENbHO COEAMHEHHBIX
KOH/ICHCATOpa, KaTyIIKU U PEe3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMaZHUMHbLE G0JIHbL

Mexanudeckue BOJIHBI, yclioBUsA pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI U3ITyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unTepdepenius. CKOpoCcTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 37eKTpOMarHUTHLIX BOJH. [IprMeHeHne 37IeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arps3HEHNUE OKPYKAIOIICH CpPe/Ibl.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHKA B TEXHHMKE W MEAMIIMHE, pajap,
paaronpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpazoBanue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Koneobiomeecs Teno Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U NpeIoMICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habmronenue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
YacTOTOM KOJIEeOaHUIA.

HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaKeHHE, PEIOMIICHHE,
noJisipu3anys, 1udpakius, THTEpPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmonnHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKaie.

[Tpenomiienne cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj I0JHOIO
BHYTPEHHET0 OTPaKEHUS.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro ceeta. [[ger.



Cobuparoiue 1 pacceuBaronye JUH3bL. ToHkas nuH3a. DOKyCHOE pacCTOsSHUE
U ONTHYECKasi cuiia TOHKOW JHH3bL. [locTpoenne nzoOpaxkeHuii B coOUparonmx u
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. WuTtepdepeniuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIoOBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHMYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TosnHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKOna.

HaOmronenune natepdepeHinu cBera.

Hab6monenue nudpakxium ceera.

HaOmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBI IPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3mepeHune rnokasaTessi NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKeHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAILHOM TEOPUH OTHOCUTEIBHOCTH

I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAILCHUE
JUTVHBL.

DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUeN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.



Paznea 7. KBantoBast pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Heprun GOTOHA C €T0 YACTOTON. DHEPTHsl
U UMITYJbC (POTOHA.

OtkpsiTue U uccnenoanue Goroaddexra. OnbiTel A. I'. CToneroBa. 3aK0oHbBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHuna»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTHUECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHeUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Inanerapnas moxpens aroma. [locrynmatel bopa. M3nmyueHne u moriiomeHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BousiHOBBIE cBOVicTBa yacTull. BosHbl ne bpoiisa. KoprycKynsipHO-BOJIHOBOM
Ty aiu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIIUE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE

paauoakTuBHOCTH. ONIBITH Pe3epdop/a 1o onpeeseHrio coctaBa paguoakTHBHOTO
manydenus.  CpoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BrnusHue
PaIMOaKTUBHOCTH Ha KWBBIC OPTaHU3MBI.



OTkpbiTHE TIpOTOHA W HeWTpoHa. Hyknonnas monens sanapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

Snepneie peakuuu. /lenenue u cuHTe3 A€Ep.

SAnepusiii peaktop. Tepmosinepusiii cuHTe3. [IpobGiaeMbl W TEPCHEKTUBBI
SAJIEPHOU DHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIOIEHUS M pETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHUYECKOE NMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, saepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre TpeKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPU3MKHU

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCThb. McTtounuk sHeprum ConHuAa U 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKAECHUHU U 3BoItonMUA CoJIHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PemMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus



HabnroneHuss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH ISl OTIpeeNICHUs] TIOJI0KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesTEIIbHOCTH YeIOBEKa, POJIb K MECTO (DU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, poJib GU3MUECKONU TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBS3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(yHKUHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKLIHH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

bBuonocus: snekrpuyeckue SBIEHUS B JKUBOM MNpupoie, KojeOaTenbHbIE
JIBW>KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
pajualui Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKast CTPYKTYpa TBEPIbIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PEETKU, CIEKTPATIbHBIN aHAHN3.

l'eocpagusa: marHuTHBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKAa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
CoJIHEUHas Oarapes.



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 PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, 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 MO3UIIMKU 00YyYaIOIIEeTrocsl KaKk 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 OpraHU3allNY;

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

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTaHCKOU UJEHTUYHOCTH, NAaTPUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

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

CIIOCOOHOCTh 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 Hay4YHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeit 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 HKOJIOTUYECKON KYNbTYpbl, OCO3HAHHUE TJI00ATBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

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

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

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 TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPHUTEPHUH 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 JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM AesTeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
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 U3MEHEHHE 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 KOTHUTHMBHBIX, 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 (PU3MUECKOrO COJAECpXKAHUS B pa3IUYHBIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKax (PM3UKK U BO BHE-YPOUHOU JACATEITHHOCTH;
pacmo3HaBaTh NIPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

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

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

OIICHMBATh KAYECTBO CBOETO 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 TMO3UTHBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3TUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
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 MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEMICHUS MO HX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEpIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU 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 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIHU CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

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



ANEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUKEHHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUJIaBJICHUE, KPUCTAUIM3AIUs, KHUIICHHE, BIAXKHOCTH
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHMYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUUYECKOrO JBIKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
NPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, UX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, 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, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMONB3Yys (PU3MUECKUe
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MNPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylioHa, mpu 3TOM pasinyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PY0BaHUSI, IPOBOAUTD OMBIT U (OPMYIIMPOBATH
BBIBOJIBL;

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

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

coOiroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUIN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCITOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JJOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONM HWH(GOPMALMK, MOJYYEHHOW W3 pa3InYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYI0 HH(OPMAIHIO;

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

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

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 HAy4YyHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sifipa MPHU pEUIeHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakiuss W MOOJApU3aAlMS  CBETa, JAUCHEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) |

AIIGKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuW, (POKYCHOE pacCTOSIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

ONMCHIBAaTh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOLECCHI, HCIOJb3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHWs] W EAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHHS DHEPruu, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM 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 HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTAThI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

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

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJCIb, BBIACHITh (PU3UUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO 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 COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

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 PEIICHUE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/ P Konrpoasubie | Ipakruueckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auramika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnorexa [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEpMOZHHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHHSI BEILIECTBA. 5 bub6nuorexa [IOK
' MDa30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazueny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DueKTpoCTatitia 10 https://m.eds00.ru/7f41bf72
[TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B bubnnoreka HOK
4.2 10
pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 20
OBIIEE KOJIMYECTBO YACOB I10 64

[TPO'PAMME



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

11 KITACC

KoanuecTBo 4acoB

JJIeKTPOHHbIE
Bcero KourpoJusbnbie | IIpakTHyeckue
No /i HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
) NMPOrpaMmblI o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YeCcKHe U AIEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4yecKkue U dJIEKTPOMArHUTHBIC bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIEIIUATBLHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/7f41c97c
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4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 buGnnorexa LIOK
' https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 571pO S https://m.edso00.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ng;;ﬁf;igﬁﬁ £41007¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 3 EESS;I;T:;;SSII; £41c07C
Hroro no pazgeny 4
Pe3epBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Jlara nu¢ppoBbIe
Nem/m | Tema ypoka Kounrpoubusie | Ilpakruyeckue p
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®du3nka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeT(})IK bl HOII:HapHI/ISI 1 04.09 bubmorera [JOK
v . ' https://m.edsoo.ru/ff0c32e2
OKPYXKAroIIero Mupa
Pounb 1 mecTo dusuku B
5 (GhopMHUPOBaHUH COBPEMEHHOM 1 07.09 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAEeITeTbHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.
3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 11.09 bu6mmorexa [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, ' https://m.edsoo0.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 14.09 bubnnoreka [JOK
JBUYKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpeHHOE PSIMOTMHEHOE 1 18.09 bubnuoreka [IOK
JIBUKEHUE ' https://m.edsoo.ru/ff0c372e
5 CBoOonHOe mageHne. Y CKopeHue 1 21.09 bubnmoreka [JOK
CBOOOJIHOTO TIAJICHUS ' https://m.edsoo.ru/ffoc39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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KpusosnHeliHOE NBUKEHUE.

bubmuorexa [JOK
7 BIDKEHHE MaTepHaIbHON TOYKU IO 25.09
A p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[IpuHLIHAII OTHOCUTENBHOCTH
8 T'amunesa. MHepnuanbHbIE CUCTEMBL 28.09 Enbmiorexa IOK
' p - ’ https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 cylepno3unuy cuii. Bropoii 3akoH 02.10 Enbmiorexa IOK
yrep ' p . ' https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHON TOUKH
Tpernii 3akoH HproToHa 111 bubnuoreka [IOK
10 05.10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsroTreHus. Cuna
11 TspKecTh. [lepBast kocMuueckast 09.10 bubmioreka IJOK
- eP ' https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyrocru. 3akoH I'yka. Bec 12.10 bubnnorexa [HOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddbunment tpenus.
13 Cuna CEH OTI/IBJ‘ICI—(IbI/I(i; pu BI/IieHI/II/I 16.10 Brbmmozexa [IOK
p pu A ) https://m.edsoo.ru/ff0c3f76
Tena B )KAAKOCTH WIIH rase
[TocTymarenbHOe U BpalaTeibHOE
14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO 1910 bubnuotexa [JOK
Tej1a. MoMeHT cunbl. I1nedo cuiibl. ) https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
NMitynbsc MmaTepralbHON TOYKH,
CUCTEMBI MaTEPUAJIBHBIX TOYEK.
15 P 23.10 bubnuorexa [JOK

NMitynbC critbl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE IBUKEHHE

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

PaboTta 1 MOITHOCTE CHIIBI.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUN

06.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHmanpHas 3HEPrusl.
[ToTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[loTeHumanbHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

09.11

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

[ToreHunanbHbIE U
HEeNoTeHUUalbHble CUIIbL. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOHN HEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU

13.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnasi padora Ne 1
«McceaenoBanue cBsi3u padoThl
CHJIBI ¢ H3MEHEeHUeM
MeXaHN4YeCKOH Hepruu Tejia Ha
npuMepe pacTsizKeHUsl pe3MHOBOI0
KTYTa»

16.11

20

KonTtpoabnas padora Ne 1 mo reme
«Kunemartuka. /IlunamMuka. 3akoHbI
COXpaHEeHMs B MEeXaHUKe»

20.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
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21

OCHOBHBIE TOJIOKEHMUS

MOJ'IGKy.]'I?IpHO-KHHCTPI‘ICCKOﬁ TECOpHHU.

bpoynoBckoe npmwxkenue. Juddys3us

23.11

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHS YaCTHII BEIICCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH
Y TBEPJIBIX TEI

27.11

23

Macca MOJICKYII. KomnuectBo
BemecTna. [locTtosnHas ABOI‘&I[pO

30.11

24

Tennosoe paBHOBecue. Temmeparypa
u e€ n3Mmepenue. Illkana remneparyp
Lenbcus

04.12

25

Uneanpueiii ra3 B MKT. OcHoBHOE
ypaBHeHue MKT

07.12

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

11.12

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akon JlanbToHa. ['a30BbIe 3aKOHBI

14.12



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlabopaTopnasi paGora Ne 2
«HccnenoBanue 3aBUCUMOCTH

28 18.12
MesKI1y MapaMeTpaMH COCTOSTHHSA
pa3pe:KeHHOro ra3a

29 W3onporneccsl B UACAIBHOM ra3e u Ux 5112 bubmumoreka [IOK
rpaguyeckoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3menenusi. Konmnuecto 55 12 bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpenHsis https://m.edso0.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICATBHOTO
raza

bu6mmoreka [IOK

31 Brst Temionepega-u 2812 https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.

39 KonnuecTBo TemiaoTel npu 11.01 bubnuoreka [IOK
Terutonepenave. AanadaTHbIHM https://m.edsoo.ru/ff0c5c36
nporecc

33
[TepBblii 3aKOH TEPMOAMHAMUKH U 1501 bubnuoreka [IOK

€T0 MPUMCHCHHUEC K U30Iponecccam

https://m.edsoo.ru/ffOc5efc
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HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK
34 .B i 18.01
HPHPOAS. BTOPOH SAKOH https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Tpuniun nevicteust u KII/ TenmoBoit 2201 bubnuorexa [JOK
MalIuHbI ' https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI 25.01
DKOJIOTHYECKHUE TTPOOIEMBI
37 29.01
TEIIOHEPTETHKHU
O6o06matomuii ypok «MonexynspHas bubnunorexa [JOK
38 01.02
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontpoabnas padora Ne 2 mo teme
39 «Mo.JIpeK Il H:ﬂ ¢puzuxa. OcHOBBI 05.02 bubmorexa HOK
youp ) ' https://m.edsoo.ru/ff0c6a50
TEePMOAMHAMUKI
40 [TapooGpazoBaHue U KOHEHCAIUS. 08.02 bubnnorexka [JOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCHUTEITbHAS Bt OK
41 BIIQXKHOCTh BO3Ayxa. HacklmieHHbIH 12.02 ubmaoTeKa 11

nap

https://m.edsoo.ru/ff0c64d8



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

Tépnoe Teno. Kpucrammyeckue u
amopdHble Tena. AHU30TPONHUS

bubmuoreka [JOK
42 CBOMCTB KpucTaiuioB. Kuakue 15.02
p a https://m.edsoo.ru/ffOc65f0
kpuctamuibl. CoBpeMeHHbIE
MaTepHuabl
[TnaBneHue M KpUCTATA3AITHS.
43 V nenpHas TEIUIOTA [JIABJICHUS 19.02 Eubmorexa ITOK
A ' ) https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6mmoreka [IOK
44 VYpaBHEHUE TEIUIOBOro OajgaHca 20.02
p https://m.edsoo.ru/ff0c6820
DJeKkTpHU3anus Tell. DIeKTPUIECKUN
45 3aps pZ[Ba BHJIA DJICKT I/IIIIZCKI/IX 26.02 bubmorexa HOK
AL a p ' https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBOgHMKH, TUIIEKTPUKH U
46 H(I))JI OBOHUKU 33.1ng COXpaHEHUs 01.03 Brommozexa [IOK
yip ' P ' https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B3aumopeiicTBue 3aps10B. 3aKOH
47 Kymnona. ToueyHbIN di1eKTpUdeCKUi 05.03 bubmiorexa [JOK
y ’ p ' https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosunyu 12.03 bubnuoreka [IOK
SIEKTPUIECKHX MoJIel. JInHuu ' https://m.edsoo.ru/ffoc6df2
HaIpPsKEHHOCTU
PaGota cuit 371eKTpOoCTaTHUECKOTro BuG OK
49 nond. ITorennuan. Pa3zHocts 15.03 nbmaorexa L

INOTCHIIMAJIOB

https://m.edsoo.ru/ff0c6f00



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

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/I3J'ICKTpI/ILICCKaH ITPOHUIIAEMOCTD

19.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

o1

OnekTpoéMkocTh. KoHnnencarop

22.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTH TJIOCKOTO
KOHJEHCAaTOpa. JHEPrus
3apsHKEHHOT0 KOH/IeHcaTopa

26.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JladopaTopnas padora Ne 3
"U3mepenne 3JIeKTPOEMKOCTH
KOH/eHcaTopa'

09.04

54

[TpuHIIMIT NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBATHLHOTO
arnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3azeMyIeHHE 3JEKTPONpUOOPOB

12.04

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma s
ydacTKa 1enu

16.04

56

[TocnenoBarenbHOE, TapalIENIbHOE,
CMEIIaHHOE COEANHEHNE
npoBoAHMKOB. JlabopaTopHasi
padora Ne 4 «U3yuenue
CMEIIAHHOT0 COeJUHEeHUSA
pPe3uCTOpPOB»

19.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0



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

57

PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoymnsa-Jlenua

23.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1J1s TOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JIabopaTopHas padora
NeS«U3mepenue IIC ucrounuka
TOKA M er0 BHYTPEHHero
CONPOTHBJICHUS»

26.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTpOHHAas IPOBOJAUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

30.04

60

DNEeKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

07.05

61

[TomynpoBOIHUKY, UX COOCTBEHHAS U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona.
[TorynpoBOTHUKOBBIE TPUOOPHI

14.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUYECKUM TOK B PaCTBOPAx U
pacIuiaBax 3JIeKTPOJIUTOB.

bubmuorexa [JOK

62 DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. 1 17.05 https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
KonTpoubnas padoraNe 3 mo teme
«duekrpocraTuka. [locTossHHBIH bubmmoreka [JOK
63 . 1 21.05
3JjieKTpu4yeckunii Tok. Toku B https://m.edsoo.ru/ff0c84ae
PA3JIHYHBIX CpeAax»
bu6mmoreka [IOK
o4 Hrorosas koHTpONHAL paboTa. 1 2405 https://m.edsoo.ru/ffOc86fc
OBHLIEE KOJIMYECTBO YACOB I10 64

I[TPOTPAMME



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

11 KITACC

KounyecTBO 4acoB Hara JJIeKTPOHHbIE
Nen/m | Tema ypoka Koutpoasnbie | Ipakruueckue | 105 1Cn tupposkie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypesI
[TocTOsIHHBIE MArHUTHI U UX

1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 02.09 bubmuorexa [JOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUIWU
MarauTHoe 1nosie nNpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 04.09 bubnuoreka [IOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padora «U3yuyeHue

3 MarHII;Tﬂolso I[OJI'I)H KaTleIKIZ C 1 1 09.09 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlabopaTopnasi paGora 1 1 11.09 bubnnoreka [JOK
«HMcciienoBaHue aeiicTBUSA https://m.edsoo.ru/ff0c9ac0
NMOCTOSTHHOI0 MATHUTA HA PAMKY C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIST Ha

5 JIBHOKYIIYIOCS 3apSKEHHYIO 1 16.09 bubnuotexa [JOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DJNIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKkoH
3JICKTPOMArHUTHOW WHYKITUN
®dapanes

18.09

JlaGoparopHasi pabdora
«HUccenenoBanne siBjaeHUsA
3J1eKTPOMATHUTHONH MHIYKIIUID)

23.09

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

NuaykTuBHOCTB. SIBIEHUE
camounaykuuu. J/1C
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTO TIOJISI KATYIIKU C
TOKOM. DJIEKTPOMArHuTHOE T10JIe

25.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSHHBIE
MAarHUTHI, JIEKTPOMATrHUTHI,
3JIEKTPOJBUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHIIL,
WHIYKIIMOHHAs ME€Yb

30.09

10

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAs
WHTYKIIUS)

02.10

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

11

KonTpoJsbHnasi pabora nmo teme
«MarnurtHoe mnoJie.
DJIEKTPOMAarHUTHAsI MHAYKIHSD)

07.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBOOOTHBIE MEXAHUYECKUE
konebanus. ['apMoHndeckue
KoneOaHusl. YpaBHEHUE

09.10

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



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

rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3HEprun

13

JlabopaTopnasi paGora
«HccnenoBanue 3aBUCUMOCTH
NepHoia MaJIbIX KoJiedaHuil rpy3a
HA HUTH OT /UTHHBI HUTH H MACChI
rpy3a»

14.10

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJIeOaHHs B HCaTbHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

16.10

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

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0JIeOaTeIbHOM KOHTYpE

21.10

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

16

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

23.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbbh86

17

[IepeMeHHBIH TOK.
CuHycouanbHbIN epeMeHHbIN
TOK. MOIIIHOCTB IIEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IeHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

06.11

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



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

18

Tpancdopmarop. [Iponssozactso,
nepezaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

11.11

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO
3BOHKQ, F€HEpaTOpa NepeEMEHHOTO
TOKA, JINHUH 3JIEKTpoleperad

13.11

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

20

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOCTBE IEKTPOIHEPIUN.
Kynbrypa ncnonb3oBanus
9JIEKTPOIHEPTUH B MTOBCEIHEBHOMN
KHU3HU

18.11

21

MexaHnn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuo.
CkopocThb pacnpocTpaHeHHS U
JHa BosHbL. [lonepeunsie u
MPOJI0JIbHBIE BOJHBI

20.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

25.11

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

23

3HeKTpOMaFHI/ITHBI€ BOJIHBI, UX
cBoiicTBa 1 ckopoctk. [kama
SJICKTPOMArHuTHBIX BOJIH

27.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUMIIBI paIUOCBA3U U
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus

04.12

25

KonTtponbhas padora «Konebanus u
BOJIHBI»

09.12

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsimonrHENHOE pacpoOCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuoreka [JOK

26 11.12
Todeunslil KICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpakeHnus ceera. [loctpoeHnue 16.12 bubmorexa [IOK
P L P ' https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. 18.12 bubnnorexa [JOK
[IpenenbHbIN yroa NOJHOTO ' https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
JlabopaTopnasi paGora
29 «I/IsMI:: eHIp)le noiasaTeJm 23.12 bubmorexa [JOK
P ' https://m.edsoo.ru/ffocd67a
NpeJIOMJIeHHS] CTEeKJIA»
JIunzel. [loctpoenue nzodpaxenuit
30 B irH3e. DOpMYyIia TOHKOW JTHH3BI 25.12 bubmorexa [JOK
- TOPMY ' ' https://m.edsoo.ru/ffocddle
YBenuyeHue JTuH3bI
JlabopaTopnasi paGora
31 «Hceaenosanne cBOMCTB 30.12

H300pakeHuil B TMH3aX»



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus cBeta. CII0XKHBIN COCTaB
Oenoro cBera. LIBer.

32 13.01
JlaGoparopHasi pabdora
«HaOsoneHune 1ucnepcun cBeTa
33 WnTepdepennus ceera. Judpakuus 1501 bubmumorexa [IOK
cBeta. JludpakunoHHas pemeTka ' https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTH CBETOBBIX BOJIH. 20.01 bubnuoreka [IOK
IMonspusanus cBeTa ' https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U
35 YCTPOMCTBA U YCIIOBUS MX 22.01
0€30MacHOr0 NPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaCCHYECKON MEXaHHUKHU. 27 01 bubmuoreka [JOK
[TocTynarel CrieUaibHOM TEOPUH ' https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTETBHOCTD Eub 10K
nOIMoTeKa
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHUE 29.01
AHOBD A https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAIICHUE JITHHBI
DHeprus U UMMYJbC
38 pENATUBUCTCKON YacTulpl. CBs3b 03.02 bub6nuoreka [IOK
MAacCChl C DQHEPrUEN U UMITYJIbCOM. ' https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTpoubsnas padora «Onruka.
39 OcCHOBBI CIENHATILHON TEOPUH 05.02 bubmorexa LIOK
P ' https://m.edsoo.ru/ffocf6f0
OTHOCHTEJIbHOCTH
®otonbl. Dopmymna ITnanka.
40 pMYy. 10.02 bubnuotexa [JOK

OHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpBITHE U HCCEN0BaHNE

bubmuoreka [JOK
41 .0 A T. 12.02
orospdexra. Onprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorpdexra. YpaBHEeHHE
42 3ﬁHMTe§Ha nq;)lq)(boma(b;ema 17.02 bubmoreia OK
s ' ' https://m.edso0.ru/ff0d015e
«Kpacnas rpanuma» ¢portodddexra
Hasnenue ceera. OnwiTh [1. H. Bu6 LOK
nOInoTeKa
43 JleGenera. X €cKoe JIciicTBHE 19.02
HEB M ACHCTER https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
42 MPaKTUYECKOE TPUMEHEHHE: 2402
¢dorosnemeHT, GoToaaTUHK,
COJTHEYHas OaTapesi, CBETO IO/
45 Pemenne 3amag mo Teme 26.02 bu6mmoreka [IOK
«DJIEMEHThI KBAHTOBOM OITHKH) ' https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHna. OIbITHI
46 Pesepdopna no paccesnuro o- 03.03 bub6nuoreka [IOK
yactul. [InanerapHas Moaeb ' https://m.edsoo.ru/ffod091a
aToma
bu6mmoreka [JOK
47 IToctynater Bopa 05.03
TYJAThl HOp https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GoTOHOB
48 IIPU [IEPEXO0/I€ aTOMa C OJTHOTO 10.03 bubnuoreka [IOK
YPOBHS SHEPTUH Ha Apyroil. Bubl ' https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBrie cBolicTBa yacTul,. BomrHEI
49 11 12.03 bubmuorexa [JOK

ne bpoiura. Kopryckynsipao-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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

BOJIHOBOM Jtyanu3m. CriOHTaHHOE U
BBIHYX/ICHHOE U3JTy4CHHE

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa nmo
OIIPE/ICJICHUIO COCTaBA
PaAMOaKTHBHOTO M3TYUCHHUS

17.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CsaoticTBa anbda-, 6era-, ramma-
u3ilydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

19.03

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ['amma-uziaydyenue

24.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHbli
peaktop. [Ipo6iemsl, IEpCIEKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOM
SHEPIreTHKU

26.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPHITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PErUCTpPaLUK SJIEMEHTAPHBIX
yactull. Kpyrnslii cron
«DyHaaMeHTaIbHbIE
B3auMoAeHcTBHUA. ENMHCTBO
bu3UYECKOI KapTUHBI MUPA»

07.04

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

55

Bup 38é3aH0r0 HEOa. Co3Be3us,
SIpKUE 3BE3/IbI, IJIAHETHI, KX

09.04



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

BUANMOE OBMOKeHne. Conaeunas
cucrema

56

Connne. ConHedHas aKTUBHOCTb.
Wcrounuk sneprun CosHua 1 3BE311

14.04

S7

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTITABHOM
1ocJIeI0BaTeNbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBotounu CoJiHIA U 3BE3]T

16.04

58

Mnineunsiii [1yte — Hama
l'anaktuka. ITonoxenue u
nemxenne Cosnna B ['anakTuke.
lNanaktrku. YEpHbIE IBIPHI B sApax
rajgaKkTUK

21.04

59

Bcenennas. PazOeranue rajakThk.
Teopus bonbmoro B3peIBa.
PenukToBOE M3ITyUeHHE.
MeraramakTuka

23.04

60

Hepemennsie nmpoGiembl
aCTPOHOMUHU

28.04

61

KoutpoabHas padora «jieMeHTbI
ACTPOHOMHUM U ACTPOPUUKI

30.04

62

Ob6o6maromuit ypok. Ponb pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLTMATLHON U
ATUYECKOH chepax NesTeIbHOCTH
YyeJioBeKa

05.05




O6o6marmuii ypok. Pons u Mmecto
(GHU3MKKM U ACTPOHOMUH B

63 . o 1 07.05
COBPEMEHHOM Hay4yHOI KapTHHE
Mupa
Ob6o6maromuii ypok. Poib
64 buznyeckoif Teopuu B ) 1 12.05
(dbopMUPOBaHUU TIPEJICTABICHUI O
buznyecKkoil kKapTuHe MUpa
65 HToroBasi KOHTpPoJIbHasI padoTa. 1 14.05
19.05
66-68 IMoBTOpEHHE H3YYEHHOTO. 3 21.05
26.05
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




Y4ueOHO — MeTOANYECKOE o0ecnmeueHmne

1.

['.4. Msxumes, b. b. byxosues, H.H. Corckuit ®uzuka 10 ki1. @usnka 10 kinacc. ba3oBbiii U yriayOiaeHHBIHM
ypoBeHb. YueOHuK. Mocksa. [Ipocsemenne, 2020

['.4. Msakumes, b.b. byxosues, B.M. HUapyrun ®@u3uka 11 knacc. ba3zoBblii 1 yriiyOieHHbIN YPOBEHb. Y U€OHHUK.
Mockaa. [Tpocsemenue. 2020

A.II. PeimkeBuy. COopHUK 3aaa4 1o ¢pusuke. Mockga, JIpoda, 2005 - 2019 1.
Coopnuk 3an1au no gusuke 1151 9 — 11 xknaccos. CocraBurens [.H. CremanoBa. M.: «IIpocsenienue», 1996 r.

FO.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 knacc. [Tocobue nis o61ieoOpa3oBaTeIbHbIX OpraHU3aIUi.
Mockaa. [Tpocsemenue. 2015

FO.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 knacc. [Tocobue qist 061eo0pa3zoBaTeIbHbIX OpraHU3aIHil.
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