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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW 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 Poccuiickoi Denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMU MpeIMeTaMU. B Hell onpenenstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buzmyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHHIMA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJI0KEH
pPSA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (U3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKUX MPHIOKEHUH M3YyUYEHHBIX
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 pallMOHATIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI PU3NYECKON TEOpUH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-esITeIbHOCTHBIN TOJAX0A B Kypce (PU3UKU peanusyeTcs Mpexiie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAILHON AESITETbHOCTH O0YYaroUIUXCH.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bbljenenre B yKa3aHHOM MepedHe Ja0opaTopHBIX padOT, MPOBOAMMBIX s
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS y4YaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIWYUH W
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOZENbI0, TO3BOJIAIOIIME TPUMEHSATh W3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpuUpys 3HaAHUS W3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3NYECKUX SIBICHUN W TMPOILECCOB B OKpY’Karolen
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmiero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBUAX IPEIMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GU3MKHU AOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMH U3y4eHUS PU3UKH B 0011eM 00pa30BaAHUU SBIISTFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPY KAIOLUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (dopMmupoBaHHE TPEACTABICHUN O poiu (DU3UKK AT Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yibTaTa,

e CO3JIaHHE YCIIOBHMM JJIS Pa3BUTHSI YMEHMI MPOEKTHO-NUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacoB (2 4aca B HelIel0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporeccoB. HayuHble THMOTE3bI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBble W I1U(POBBIE H3MEPUTEIbHBIE MTPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, MX MPOCKIMU HA OCH CHUCTEMbl KOOpPIHUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMKEHHS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHHUS [IapUKa B BSI3KOM )KUIKOCTH.

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 TOUKU. Tpernil 3aKkoH HproTOHA 1151 MaTepuaabHBIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuia TpeHus nokosi. Koaduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Teja), CUCTEMbl MaTE€pUATbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[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 IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MousiekyasipHas pu3NKa U TEPMOJTUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TeN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lansToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEallbHOIO  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoil mamwmHbl. [{ukn KapHo m ero ko3¢ ¢uIMEeHT MOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue >gupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHjeHcanus. Vcrnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctambsl. CoBpemeHHble Marepuaibl. [liaBieHue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodyeuHbli 3JIeKTpUUYECKUid 3apsi.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro nojs. [lorennuan. PazHocTs moTeHIIMAIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsxenue. 3akon OMa 17151 y9acTKa LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJa W BHYTPEHHEE COIMPOTHBIICHHME HCTOYHHKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOJIN3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMmeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IpOBOJIUMOCTb BO3/1yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsieTCS €
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4YHbIH (pakT, rumoresa, (uamyeckas BeIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEILIONEpPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB 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.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTreilb BHYTPEHHEIrO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC puodOPkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIMI Cyneprno3uIMM MarHUTHBIX TOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa NMHUKA MAarHUTHOM WHIAYKUIHUM T10JIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMAarHUTHOW MHAYKIMU. IIOTOK BekTopa MarHuUTHOU
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUMW. OJIEKTPOABMKYIIAS CHJIA
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS [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 MHAYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumtyaa u (aza xoseOaHUI.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXAy MEXaHWYEeCKUMU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JJIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoOJeOATENIbHONM CUCTEMbI (MPYKUHHBIA HIIA
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHHI.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W MPOJOJNbHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMNBI paguOCBA3U U TENEBUACHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KoJeOaHuH.



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

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHbli HICTOUHUK 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 OTPAKECHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBarOmMX JuH3ax. DopMyia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakuvoHHas pemeérka. YcClIoBUE HaOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOTIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTH MOZYJII CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKOW YACTHLIBL. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u SHEPrUM POTOHA C €rO0 YACTOTON. DHEPrus
U UMITyJbC (pOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dboroaddexra. YpaBHenue OuHmTeHa 11 GoToaddexra. «KpacHas rpanuiia»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
ITImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydenue u mnorjomnieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTul. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramMma-usnydyeHus.  BuusHue
PaJMOAKTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

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

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

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

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOUIUX YACTHUII.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue



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 ABIPBI B sApax
TaJIAKTHK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, manet, Mneunoro [lyru.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMupoBaHUY MPECTABICHUHN 0 (HU3UIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPIKATENBbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUH, MPU3HAKU TOAOOUS TPEyrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE AaTOMOB M MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATBHBIA 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.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YYaIOIIEeTroCcsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakTIaHCKOU UAEHTUYHOCTH, TAaTPUOTU3MA,

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

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 TPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HIEeHHOCTH 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
WHIUBUYAJIBHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eHCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU y4€OHO-HCCIEA0BATEIBCKON U MPOEKTHON ACSITENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peuIeHHs 3ahad (U3MUECKOrO COJEpKaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHHUA TO (QU3UKE B MPAKTUYECKYIO 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nnopmanueii:

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

OLIEHUBATh JOCTOBEPHOCTb HH()OPMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBBIX W STUYECKUX HOPM, HOpM HH(POPMAIMOHHOM
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISATH OOIIIEHNE HAa YPOKaxX (DU3UKH U BO BHE-YPOUHOH NESTEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHOW W WHANBUIYaJTbHON
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 JCHCTBHIA,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTh HOBBIE TPOEKTHI, OILIEHMBATh HWJEU C TO3UIMKA HOBHU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYLIECTBIISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEIIEHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH,

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh QJaNTUPOBATHCA K
HYMOIIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peInaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kiacce nmpeaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpa, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
UJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHMS BEIIECTBA U



AJIEKTPOMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHENHOE TBIKEHNE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIIEHUU), TEIUIOBOE paBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, HCIONb3Ys (DU3UUECKUE BEIMYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3ysl (M3UYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TEMIleparypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIHOJB3YeMBIX BEJIMYWH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
siBJICHHsI (TTPOIIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJCKTPUUCCKUAN 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD TOJIS, IMTOTEHITHAN, PA3HOCTh MMOTEHITNATIOB,
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITUYHMHAMM,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIIMILL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUN CYMEPIIO3UIIMA CHJI, TIPUHIUIT PABHOMPABUS WHEPIUATBHBIX CHUCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AEKTPUUECKOTO 3apsinga, 3akoH KyloHa, Tpu ATOM pa3inyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ianyaTh YCIOBUS WX O€30MacHOr0 MCIOJIB30BaHUS B MOBCEIHEBHON
KU3HU;

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 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI W MPUHIIMITBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTUBOPECUNBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHOH HWHGOPMALMK, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TPYIIEe C BBHINOJHEHUEM PAa3IUYHBIX COIHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTpUBaeMOM TPOOIEMBI.

K kon1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPAa, B Pa3BUTUU COBPEMEHHOM TEXHHKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPEUICHUU (PU3UUYECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JAHMCIEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cpela) |

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJisA, cuwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKHIM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIIOIb3Ys
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CIWHHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaIeIbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OIPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMUA MATHUTHOTO IOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHUMN: MpU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYHIIECTBIISThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BBIOMPATHh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEIHUUHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
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 aHATM3UPOBATH MOIy4aeMylo HHPOPMAIIHUIO;

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

INPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILECCOB OKPYKAIOIIET0 MHpa, B pPAa3BUTHE
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 3KOJOTHYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acoB JJIeKTPOHHbIE BocnurareabHbIil
Ne HaumenoBanme pa3jiesioB (undposbie) MOTEeHHAJ
Kourpoububle IIpakTHyeckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE (BuabI 1 popMbI
padoThI padoThI
pecypcbl AesITeJIbHOCTH)
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®usrka 1 METOBI 9 bubmuorexa [JOK 19
' HAay4YHOTO TO3HAHUS https://m.edso00.ru/7f41bf72 '
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72 S.7
bu6nmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72 S 7
53 3aKOHBI COXpPAHEHUS B 6 1 1 bubnmnoreka [JOK 5,7
MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK 45 7
' KUHETUYECKOW TEOPUH https://m.edsoo.ru/7f41bf72 n
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/7f41bf72 4.5 7
ArperaTHbl€ COCTOSTHUS BuG OK
3.3 BeriecTBa. Pa3zoBbie 5 nomoreka L1 4,57

MepEXO0abl

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



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

Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsooru7fatbfrz o> 67
ITocTosHHBIH Bu6 LOK
. noOIMoTEKA
4.2 AJICKTPUYCCKUN TOK. TOKH B 12 https://m.edsoo.ru/7f41bf72 1,3,56,7
pa3IMYHBIX Cpeaax
Uroro no pazueny 22
PezepBHOE Bpemst 2 7
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



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

11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE BocnurareabHblil
Ne HaumeHoBaHue pa3jieioB u (undgposBbie) MOTEeHHAJ
KonTpoabubie IIpakTuueckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE (BuabI 1 popMbI
padoThI padoTshI
pecypcbl JAeATeJIbHOCTH)
Pazpnen 1. JIEKTPOAUHAMUKA
MarnuTtHoe moe. Bu6 110K
noInoTeKa
11 DIICKTPOMArHHTHAS 1 1 3 https://m.edsoo.ru/7f41c97c 247
WHTYKITHS
Utoro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
Mexanuyeckue u Bu6 110K
noIMoTeKa
21 ICKIPOMATHHTHHE o 1 https://m.edsoo.ru/7f41c97c 46,7
KoseOaHus
MexaHu4eckue u bubmmoteka IIOK
2.2 5 1 4,6,7
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka IIOK
2. 1 4 7
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c 5.6,
Hroro mo pazaeny 24
Pa3zaen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OcCHOBBI CTICITHATBHON but6mmoreka [IOK
3.1 4 1 1,7
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DneMeHTHl KBaHTOBOU 6 bubmuotexa [JOK 1567

OIITUKH

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



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

bubnunoreka LIOK

4.2 Crpoctiie atoma 4 https://m.edsoo.ru/7f41c97c 15,67
43 Arowwoe 1po ° psmsdssonuntacore -5 07
Hroro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKHU
L ot ! ipumetsonurtiicer 1567
Hroro no pazneny 7
Paznen 6. OBOBLIAIOUIEE IIOBTOPEHUE
6.1 O6o061matoniee MOBTOPEHUE 4 E;ISSH/I//I&T:;(;&OU/I; 11c97¢ 1,56
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB 68 4

I10 ITPOIT'PAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero pecypcbl
padoThI padoThI

®dusuka — HayKa 0 pUpoe. bubmuoreka [{OK https://m.edsoo.ru/ffO0c32e2

1 Hayunslie MeTobI TO3HAHUSA 1 POIII
OKpY>Karollero Mupa https://resh.edu.ru/subject/lesson/5894/start/90071/
Ponb 1 mecTo usuku B bubnuoreka L{OK https://m.edsoo.ru/ff0c33e6
hopmMupoBaHUHT

5 COBPEMEHHOUN HayYHOU 1
KapTUHBI MUPA, B
MPAKTUYECKOU JeATEeTbHOCTH
monen
MexaHnnueckoe ABUKECHHUE. bu6mmoreka LIOK https://m.edsoo.ru/ff0c3508
OTHOCUTENBHOCTD

3 MEXAHUYECKOTO IBUKEHMUS. 1
[Tepemenienue, CKOpoCTb,
YCKOpEHHUE

bubnmoreka [{OK https://m.edsoo.ru/ff0c3620

PaBHOMepHOE

4 MPSIMOJIMHEWHOE IBUKEHUE L PO

P A https://resh.edu.ru/subject/lesson/6287/start/46887/
bubnmuoteka [{OK https://m.edsoo.ru/ff0c372e

PaBHOyCKOpeHHOE

> MPSIMOJIMHEUHOE JIB)KEHHE 1 POL

P a https://resh.edu.ru/subject/lesson/3721/start/160133/

CB0OOIHOE ITaJieHHE. bu6mmoreka [IOK https://m.edsoo.ru/ff0c39cc

6 YckopeHnue cBOOOTHOTO 1

najcHus



https://m.edsoo.ru/ff0c32e2
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://m.edsoo.ru/ff0c372e
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://m.edsoo.ru/ff0c39cc

KpuBosmHelHOE ABUXKEHUE.

bubnmoreka [{OK https://m.edsoo.ru/ffOc3ada

7 JIBr>keHrEe MaTepualibHOM POII
TOYKH 10 OKPYKHOCTH https://resh.edu.ru/subject/lesson/3711/start/47122/
IIpuHLIUII OTHOCUTEIBHOCTH bubmmoreka LIOK https://m.edsoo.ru/ffOc3be8
8 lNanunes. MuepunanbHbie PolI
cucreMsl orcyera. [lepBoiid https://resh.edu.ru/subject/lesson/6286/start/47238/
3ak0oH HproToHa
Macca tena. Cuia. [lpunnun bubnuoreka LIOK https://m.edsoo.ru/ff0c3be8
9 cynepno3uiuu cui. Bropon POl
3akoH HproToHa U1 https://resh.edu.ru/subject/lesson/4717/start/270738/
MaTepHaIbHOU TOUKH
. bubmuoreka [{OK https://m.edsoo.ru/ffOc3be8
Tperur 3akoH HproToHa 111
10 MaTCpHAJIbHBIX TOUCK PSUI
https://resh.edu.ru/subject/lesson/4717/start/270738/
3aKOH BCEMUPHOTO bubnuoreka [{OK https://m.edsoo.ru/ffoc3d00
taroteHus. Cuma TSKeCTH. https://resh.edu.ru/subject/lesson/4718/start/47325/
1 IIepBas kocMuueckas
CKOpPOCTh
bubnuoteka [{OK https://m.edsoo.ru/ffOc3el8
12 Cuna ynpyroctu. 3aK0H -
I'yxa. Bec rena https://resh.edu.ru/subject/lesson/4721/start/47472/
Cuna tpenus. Koadpduument bubnuoreka [{OK https://m.edsoo.ru/ffOc3f76
Tpenus. Cuiia POIII
13 COIIPOTHBIICHUS IIPH https://resh.edu.ru/subject/lesson/6289/start/47531/
JBUKCHHUH TeJa B KUAKOCTU
WK Ta3e
[TocTymarensHoe u bubmuoreka [{OK https://m.edsoo.ru/ffOc41a6
14 BpalaTEIbHOE JIBUKECHUE POIII

abCOIIOTHO TBEPOTO Tena.



https://m.edsoo.ru/ff0c3ada
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://m.edsoo.ru/ff0c3d00
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://m.edsoo.ru/ff0c3e18
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://m.edsoo.ru/ff0c3f76
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://m.edsoo.ru/ff0c41a6

MowmenT cunsbl. I1nedo cuiml.
VYcnoBus paBHOBECHS
TBEPJIOTO TENa

https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/4720/start/270767/

15

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepUalbHbIX TOYEK.
Wmnynbce cuitbl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE ABUKEHUE

bubnmoreka [{OK https://m.edsoo.ru/ff0c43d6
POIII
https://resh.edu.ru/subject/lesson/5895/start/138339
https://resh.edu.ru/subject/lesson/4719/start/8645//

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTEpHUaIbHOU TOYKH.
Teopema 06 n3mMeHeHnu
KMHETUYECKOW SHEPTrUuu

bubnuoreka [{OK https://m.edsoo.ru/ff0c4502
POIII
https://resh.edu.ru/subject/lesson/6290/start/197453/

17

18

[TorenimanpHas 3HEPTHS.
[ToTenumanpHas sHEpPTrUst
ynpyro nehopMUpOBaHHOW
npyxxunbl. [loTenmansHas
SHeprus Tena BOIU3U
ITOBEPXHOCTU 3€MJIU

ITorennuanabHBIE U
HEMOTEHIINAJIbHBIE CUIIBI.
CBs3b paboThI
HENOTEHLNAIbHBIX CHJI C
U3MEHEHUEM MEXAHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOH
SHEPIUU

bubnuoreka [{OK https://m.edsoo.ru/ffOc461a

bubnmuoteka [{OK https://m.edsoo.ru/ffOc478c



https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://m.edsoo.ru/ff0c43d6
https://resh.edu.ru/subject/lesson/5895/start/138339
https://resh.edu.ru/subject/lesson/4719/start/8645/
https://m.edsoo.ru/ff0c4502
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

20

21

Jlaboparopuas pabota
«MccnemoBanue CBsI3u
pabOThI CUJIBI C K3MEHEHHEM
MEXaHUYECKOM YHEPTUH Telia
Ha [IPUMEPE PaCTHKCHHS
PE3UHOBOTO JKI'yTa»

KonTponbHas pabota mo
teMe «Kunemaruka.
JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

OcHOBHBbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOM
Teopuu. bpoyHoBckoe
nskenue. uddysus

bubmuoreka [{OK https://m.edsoo.ru/ffOc4b74

bubnuoteka LIOK https://m.edsoo.ru/ffOc4dc2
POII
https://resh.edu.ru/subject/lesson/4722/start/47800/

22

XapakTtep JBUKEHUS U
B3aNMOIECHCTBHS YaCTHI]
BelecTBa. Moaenu CTpoeHus
ra3osB, JKMJKOCTEU U TBEPIBIX
Tel

POIII
https://resh.edu.ru/subject/lesson/3731/start/47858/

23

Macca monexy:.
KomnuectBo BemecTna.
[TocTostHHass ABoraapo

24

TenmoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [1kama
temneparyp Llenbcus

POII
https://resh.edu.ru/subject/lesson/5898/start/15462/

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka LIOK https://m.edsoo.ru/ffOc4fde
POII
https://resh.edu.ru/subject/lesson/6291/start/15491/



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://m.edsoo.ru/ff0c4fde
https://resh.edu.ru/subject/lesson/6291/start/15491/

26

27

AOcommoTHas Temreparypa
Kak Mepa cpeliHei
KHUHETUYECKOU SHEPTUN
JBUKCHUS] MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

bubnmoreka [{OK https://m.edsoo.ru/ff0c511e

POII
https://resh.edu.ru/subject/lesson/6292/start/325554/

28

Jlaboparopras pabora
«HccnenoBanue
3aBUCUMOCTH MCKIY
napaMeTpamMH COCTOSIHHS
Pa3peKCHHOTO ra3a

29

H3onporieccel B ueanbHOM
ra3e 1 ux rpaguieckoe
MIpe/ICTaBICHHE

bubnuoteka [{OK https://m.edsoo.ru/ff0c570e

30

BuyTtpennss sneprus
TEPMOJIUHAMUYECKON
CHCTEMBI B CIIOCOOKI e€’
n3MeHenus. KommaecTBo
TEIUIOTHI U paboTa.
Buyrtpennss sneprus
OJHOATOMHOI'0 HJCaIbHOTO
rasa

bubmuoreka [{OK https://m.edsoo.ru/ff0c5952
POIII
https://resh.edu.ru/subject/lesson/5897/start/150904/

31

Buasl Tenonepenaun

bubmuoteka [{OK https://m.edsoo.ru/ffOc5¢c36
POIII
https://resh.edu.ru/subject/lesson/4740/start/15520/



https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://m.edsoo.ru/ff0c5c36
https://resh.edu.ru/subject/lesson/4740/start/15520/

VY nenpHag TEINIOEMKOCTD
BemecTsa. KommuuectBo

bubnmoreka [{OK https://m.edsoo.ru/ff0c5¢c36
POIII

32 TEILIOTHI TIPH https://resh.edu.ru/subject/lesson/3741/start/78608/

TeruIonepeaye.

AnabaTHBIN MpoIecc

I[1epBbIii 3aKoH bu6mmoreka LIOK https://m.edsoo.ru/ffOc5efc
33 TEPMOJAUHAMUKU U ETO POII

PUMEHEHHE K https://resh.edu.ru/subject/lesson/4723/start/15578/

u3onpoleccam

HeoOpaTumocTs mporieccoB B bubnuoreka LIOK https://m.edsoo.ru/ff0c6230
34 npupojie. Bropoii 3akon

TEPMOJUHAMUKHI

. bubnuoteka [{OK https://m.edsoo.ru/ffOc600a
T P
https://resh.edu.ru/subject/lesson/3763/start/160222/

36 uxn Kapnao u ero KIT/]
37 DKosorunyeckue npoodaemMbl

TETUIODHEPTETHKHI

O6o06maromuit ypok bubnmoreka [{OK https://m.edsoo.ru/ff0c6938
38 «MonexynspHas pU3uKa.

OCHOBBI TEPMOTUHAMUKH

KonTponbnas pabota no bubnuoreka [{OK https://m.edsoo.ru/ff0c6a50

teme «MouekyisipHas
39

¢uzuka. OCHOBBI

TEPMOIUHAMUKIY

[TapooGpa3zoBanue u bubmuoreka [{OK https://m.edsoo.ru/ffOc63b6
40 KoHneHcanusl. Micmapenue u POII

KHUIICHUC

https://resh.edu.ru/subject/lesson/4740/main/15524/



https://m.edsoo.ru/ff0c5c36
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://m.edsoo.ru/ff0c5efc
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://resh.edu.ru/subject/lesson/4740/main/15524/

AOCoIOTHAA U

bubnmoreka [{OK https://m.edsoo.ru/ff0c64d8

41 OTHOCHUTEJIbHAS BIAXKHOCTh POII
Bo3ayxa. HachklleHHslil nap https://resh.edu.ru/subject/lesson/4740/main/15524/
TBEpaoe Teno. bubnmoreka [{OK https://m.edsoo.ru/ffOc65f0
Kpucramnuueckue u PolI
amop(HBbIe Tena. https://resh.edu.ru/subject/lesson/3741/main/78612/
42 AHM30TPONIHUS CBOKCTB
kpuctamioB. Kujakue
kpuctauibl. COBpeMEHHbIE
MaTepUalibl
[InaBnenue u bubnuotexa LIOK https://m.edsoo.ru/ff0c6708
43 KpucTajum3amus. Y gAejabHas POII
TEIUIOTA IJIABJICHUS. https://resh.edu.ru/subject/lesson/3741/main/78612/
Cybnumarus
44 YpaBHEHUE TEIIJIOBOTO bubnuoteka [{OK https://m.edsoo.ru/ff0c6820
Oamanca
DnekTpu3anus Teul. bubnmoreka [{OK https://m.edsoo.ru/ffOc6bcc
45 DnekTpuyeckur 3apsia. [[Ba PO
BHJIA YIEKTPUYECKUX https://resh.edu.ru/subject/lesson/6293/start/160282/
3apsa0B
[IpoBOIHUKHN, TUITEKTPUKHU bubmuoreka [IOK https://m.edsoo.ru/ffOc6bcc
16 Y MTOJIYIIPOBOJTHUKH. 3aKOH
COXpPAHEHUS IICKTPUUECKOTO
3apsaa
B3anmoneucTsue 3apsi0B. bubmuoreka [{OK https://m.edsoo.ru/ffOc6ced
47 3akoH Kynona. ToueuHbId’

BIIEKTPUYECKHUU 3apsiT



https://m.edsoo.ru/ff0c64d8
https://resh.edu.ru/subject/lesson/4740/main/15524/
https://m.edsoo.ru/ff0c65f0
https://resh.edu.ru/subject/lesson/3741/main/78612/
https://m.edsoo.ru/ff0c6708
https://resh.edu.ru/subject/lesson/3741/main/78612/
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

HanpsxénHocTs
ANEKTPUYECKOTO TTOJI.

bubnmoreka [{OK https://m.edsoo.ru/ffOc6df2
POIII

48 [IpunHnmn cynepno3uun https://resh.edu.ru/subject/lesson/5899/start/48723/
ANEKTPUYECKUX TOJIEH.
JIuHuM HANPSHYKEHHOCTH
Pabota cui bubmuorexa [{OK https://m.edsoo.ru/ffOc6f00
49 3JIEKTPOCTATUYECKOTO TIOJIA. POl
ITorenmnuan. Pa3Hocth https://resh.edu.ru/subject/lesson/5899/start/48723/
MIOTEHIIUAJIOB
[IpoBOAHMKY U TUANEKTPUKH bubnuoreka LIOK https://m.edsoo.ru/ff0c7018
50 B JIEKTPOCTATUYECKOM IIO0JIE.
JysnexkTpuaeckast
MIPOHUIIAEMOCTh
. bu6mmorteka IIOK https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTb.
51 Konnencarop PO
https://resh.edu.ru/subject/lesson/3753/start/48777/
DNEeKTPOEMKOCTD TIJIOCKOTO bubnuoteka [{OK https://m.edsoo.ru/ff0c72c0
52 KOHJIEHCATOpa. DHEprus POIII
3apsHKEHHOIO KOHEHCAaTopa https://resh.edu.ru/subject/lesson/3753/start/48777/
JlabopaTopHas pabota PO
"U3mepenue https://resh.edu.ru/subject/lesson/3753/main/48781/
53 3JIEKTPOEMKOCTH
KOHJeHcaTopa"
[Tpuniun nercTBus u
MIpUMEHEHNE KOHIEHCAaTOPOB,
o4 KOIIMPOBAJILHOTO anmapara,

CTPYHHOTI'O IIPUHTEPA.
DnekTpocTaTu4ecKas



https://m.edsoo.ru/ff0c6df2
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://m.edsoo.ru/ff0c6f00
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/main/48781/

3aIUTa. 3a3eMICHUE
ANEKTPONPHOOPOB

DIEeKTPUUYECKHH TOK,
YCIIOBHS €0

POIII
https://resh.edu.ru/subject/lesson/5901/start/48864/

CYIIECTBOBAHUSI.
95 [TocTostHubIM TOK. Cuita

ToKa. Hampsixenue.

Conporusnenue. 3akon OMa

JUIS y4acTKa [enu

[TocnenosarensHoe, bubnuoteka [{OK https://m.edsoo.ru/ffOc74f0

MapajieabHOE, CMEIIAHHOE POl

COCMHEHHE MPOBOIHUKOB. https://resh.edu.ru/subject/lesson/5901/start/48864/
o JlaGoparopHnas pabota

«3yueHne cMenaHHoTo

COEZIMHEHUS Pe3UCTOPOBY

Pab6ora u MmomHOCTH bu6mmorteka IIOK https://m.edsoo.ru/ff0c7838
57 NEKTPUYECKOTO TOKA. 3aKOH POIII

Jlxoynsi-Jlenia https://resh.edu.ru/subject/lesson/4741/start/150960/

3akon Oma 1S TTOJTHOM bu6mmoteka IIOK https://m.edsoo.ru/ff0c7ae0

(3aMKHYTOI) 2JIEKTPUUECKOM PO

nenu. KopoTkoe 3amMbIKaHHeE. https://resh.edu.ru/subject/lesson/5900/start/49362/
58 JlaGopatopHnas pabora

«H3mepenne D/1C

HMCTOYHUKA TOKA U €ro

BHYTPEHHETO

COITPOTUBJICHUA

DneKTpOHHAas IPOBOJAUMOCTD POIII
59 TBEPABIX METAJIOB. https://resh.edu.ru/subject/lesson/3775/start/107857/

3aBUCUMOCTD



https://resh.edu.ru/subject/lesson/5901/start/48864/
https://m.edsoo.ru/ff0c74f0
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://m.edsoo.ru/ff0c7838
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/3775/start/107857/

COMPOTHUBIICHUS METAJUIOB OT
TEMIIEPATypHI.
CBepXnpoBOJIMMOCTb

DNEeKTPUYECKUH TOK B

60 Bakyyme. CBOUCTBa
ANEKTPOHHBIX ITYYKOB
[TonynpoBoaHUKH, UX bu6nmoreka LIOK https://m.edsoo.ru/ff0c84ae
COOCTBEHHAs M PUMECHAs POl
61 poBoAMMOCTh. CBOHCTBA https://resh.edu.ru/subject/lesson/6294/start/49445/
p—n-niepexoaa.
[TonynpoBOAHMKOBBIE
prOOpbI
DNEeKTPUUECKUH TOK B bubnuoteka [{OK https://m.edsoo.ru/ffOc82ba
pacTBOpax M paciuiaBax PO
62 AJIEKTPOJIUTOB. https://resh.edu.ru/subject/lesson/6295/start/15636/
DNEeKTPOIUTHYECKAst
arcconuanus. DIeKTPOoIn3
DNEeKTPpUYECKUH TOK B razax. bu6mmoteka IIOK https://m.edsoo.ru/ff0c84ae
63 CamocTosTeTbHBIN 1 PO
HECAMOCTOSITENIbHBIA pa3psl. https://resh.edu.ru/subject/lesson/3787/start/197482/
Momnnus. [1nazma
DneKkTpudecKue mpuodopsl U bubmuoteka [{OK https://m.edsoo.ru/ffOc86fc
YCTPOMCTBA U UX
64 MIPaKTUYECKOE IPUMEHEHHE.
[TpaBuna TexHUKH
0€30MacHOCTH
65 O6o0maromuii ypok bubnmuoteka [{OK https://m.edsoo.ru/ffOc88be

<<9J'IGKTPOI[I/IH3MI/IK3»



https://m.edsoo.ru/ff0c84ae
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://m.edsoo.ru/ff0c82ba
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://m.edsoo.ru/ff0c84ae
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

66

67

KonrponsHas pabora no
TeMe «DJIeKTPOCTATHKA.
[TocTOAHHBIN NIEKTPUUECKUI
TOK. TOKM B pa3inuHbIX
cpenax»

PesepBHbIii ypOK.
KonTponbHas pabota mo
Teme "DIeKTpoJuHaMHuKA"

bubnmoreka [{OK https://m.edsoo.ru/ffOc8a8a

bubnmoreka [{OK https://m.edsoo.ru/ff0c8c56

68

PesepBHBIii ypOK.
O06o061maromui ypok 1mo
teMam 10 knacca

bubnuoteka [JOK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka
Bcero

IlocTosTHHBIE MAarHUTEI K UX
B3aHUMOJICUCTBHUE.
MarnutHoe nione. Bexktop
MarHuTHON MHAYKIIUH.
JIMHUM MarHUTHOM
WHIYKIIUU

MarsuTHoOe noje
MIPOBOJIHUKA C TOKOM. OIIBIT
Opcrena. Bzaumoseiictue
MIPOBOJIHUKOB C TOKOM

JlaGopatopHnas pabora
«V3yyeHne MarHuTHOro 1
TIOJIST KQTYIIKHA C TOKOM»

JleficTBHE MarHUTHOT'O MOJIS

Ha MIPOBOJIHUK C TOKOM.

Cuna Amnepa.

JlaGopatopHnas pabora 1
«Hccnenosanne nelCTBUS
IIOCTOSIHHOT'O MarHuTa Ha

pPaMKy ¢ TOKOM»

JleiicTBHE MarHUTHOT'O MOJIS

Ha JBUXKYILYIOCS

3apsoKkeHHYIo yactuiy. Cuma 1
Jlopenna. PaGoTa cribt

Jlopenua

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcbl

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9778

bubmuoreka LIOK https://m.edsoo.ru/ffOc98fe

bubnmuoreka [{OK https://m.edsoo.ru/ffOc98fe

bubmuoreka [{OK https://m.edsoo.ru/ff0c9acO
POII
https://resh.edu.ru/subject/lesson/3806/start/46748/

bubnmnoreka [{OK https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://m.edsoo.ru/ff0c9df4

10

DneKTpoMarHuTHas
unaykuus. [Totok BekTopa
MarHuTHON uHAYyKIuu. I/1C
WHAYKIUU. 3aKOH
ANEKTPOMArHUTHOM
nHaykiuu Gapanes
JlaGoparopHnas pabota
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOM
WHIYKIIH)
NunykTUBHOCTB. SIBICHUE
camouHykuuu. J1C
CaMOUHIYKIMH. DHEPIHsl
MarHMTHOTO TIOJIST KaTYyIIKU
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

TexHuueckue ycTpoucTsa u
UX IPUMEHEHHE:
IIOCTOSIHHBIE MarHUTBHI,
AJIEKTPOMAarHuThl,
3JIEKTPOJIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YacTull, UHAYKLIHOHHAS 11eYb
O6o0maromuit ypox
«MarHuTtHoOe 1ose.
DneKTpoMarHuTHas
MUHIYKIHS

POIII
https://resh.edu.ru/subject/lesson/4908/start/96375/

bubmuoreka [{OK https://m.edsoo.ru/ff0cal50

bubnuoteka [{OK https://m.edsoo.ru/ffOca600
POII
https://resh.edu.ru/subject/lesson/5905/start/46858/

POII
https://resh.edu.ru/subject/lesson/5902/start/8703/

bubnmoreka [{OK https://m.edsoo.ru/ffOcab82

11

KonrtponsHas pabora no
TeMe «MarauTHoe 1oJe.

bubmuoreka I{OK https://m.edsoo.ru/ffOcad58



https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

DneKTpoMarHuTHas
WHTYKITHS

12

CBoOo1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHnYeckue
Kosebanus. YpaBHEHHE
TapMOHHYECKHUX KOJICOaHUH.
[peBpalieHue SHEPriu

bubnmoreka [{OK https://m.edsoo.ru/ffOcaf06
POIII
https://resh.edu.ru/subject/lesson/4907/start/78497/

13

Jlaboparopuas pabora
«HccnenoBanue
3aBUCUMOCTH TIEPHOJIa
MaJIbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIUHBI HUTH U
MAaccChl Tpy3a»

14

15

KonebarenbHbIN KOHTYD.
CBoOoHbBIE
AIEKTPOMATrHUTHBIC
Koye0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaNorust Mexuy
MeXaHNYECKUMH U
AIEKTPOMArHATHBIMH
KoJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpAaHEHU JHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

bubnuoteka [{OK https://m.edsoo.ru/ffOcb820
POIII
https://resh.edu.ru/subject/lesson/5903/start/46945/

bubnmnoreka [{OK https://m.edsoo.ru/ffOcb9c4
POIII
https://resh.edu.ru/subject/lesson/5904/start/72014/

16

IIpencrasnenue o
3aTyXamuX KOJICOAHHSIX.
BriHyX1€cHHBIE

bubmuoreka I{OK https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0caf06
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://m.edsoo.ru/ff0cb820
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://m.edsoo.ru/ff0cb9c4
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://m.edsoo.ru/ff0cbb86

MEXaHHUYECKHE KOJIcOaHuUs.
Pe3onanc. BeinyxaeHnbie
AJICKTPOMArHUTHHIC
KoJeOaHus

17

18

19

20

IlepeMeHHBIN TOK.
CunycounaanbHbIA
MIePEeMEHHBIN TOK.
Mo1HOCTh TepeMEHHOT0
TOKa. AMIUTUTYTHOE U
JCUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HANPSHKEHUS
Tpancdopmarop.
[IpousBocTBO, IEepenaya u
notpe0ieHue
JIEKTPUUYECKON YHEPTUU

YcerporicTBo u
MIPAKTUYECKOE IPUMEHEHHUE
AJIEKTPUYECKOIO 3BOHKA,
reHeparopa HepeEMEHHOro
TOKa, JUHUN
3JIEKTpoIepeaay

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE
anekTpo3neprun. Kynerypa
HMCIOJIb30BaAHUSI
BJIEKTPOIHEPIUU B
IIOBCEIHEBHOH KU3HU

bubnmoreka [{OK https://m.edsoo.ru/ff0cbd34
POIII
https://resh.edu.ru/subject/lesson/4909/start/47006/

POII
https://resh.edu.ru/subject/lesson/5904/start/72014/

bubnmuoteka [{OK https://m.edsoo.ru/ffOcc324



https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://m.edsoo.ru/ff0cc324

21

22

MexaHu4ecKre BOJIHBI,
YCIJIOBHS pacIpOCTPAHEHHUS.
[Tepuon. CxopocTh
pacpoCTpaHEHHUs U JUIMHA
BOJHBIL. [lonepeunsie n
MIPOJI0JIbHBIEC BOJTHBI

3Byk. CKOpOCTb 3BYKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TemOp 3ByKa

bubnmoreka [{OK https://m.edsoo.ru/ffOcca54
POII
https://resh.edu.ru/subject/lesson/3795/start/270796/

bubmuoreka [{OK https://m.edsoo.ru/ffOcccOc

23

3JI€KTpOM&FHHTHI:I€ BOJIHBI,
HX CBOKWCTBA U CKOPOCTb.
[IIkana 3neKTpOMarHUTHBIX
BOJIH

bubnuoteka LJOK https://m.edsoo.ru/ffOccfe0
POIII
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/

24

[TpuHIIMIIBI paIKOCBS3U U
TeneBuaeuuns. Pazsurue
CPEACTB CBSI3H.
Pagnomnokanus

25

26

27

KonTponbnas padota
«KoJiebanus 1 BOJIHBI

[IpssMonuneiHoe
pacrpocTpaHEeHHUE CBETA B
OJIHOPOJHOM Cpejie.
TodeuHblil HCTOUHUK CBETA.
JIy4 cBeta

OTtpaxkenue cBeTa. 3aKOHbI
OTpaKE€HUs CBETA.
[TocTpoenue n3o0paxeHUH B
IIJIOCKOM 3epKajie

bubnuoteka [{OK https://m.edsoo.ru/ffOcc6f8

bubnmnoreka [{OK https://m.edsoo.ru/ff0cd350
POIII
https://resh.edu.ru/subject/lesson/4914/start/47590/

bubnmoreka [{OK https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cca54
https://resh.edu.ru/subject/lesson/3795/start/270796/
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://m.edsoo.ru/ff0cd4e0

IIpenomiieHnue ceera.
[TonHnoe BHyTpeHHEE

bubnmoreka [{OK https://m.edsoo.ru/ff0cd7f6

28 orpaxxenue. [IpenenbHbIN
YroJl TIOJTHOTO BHYTPEHHETO
OTPaKEHHUSI
Jlaboparopnas pabota bubnmoreka [{OK https://m.edsoo.ru/ffOcd67a
29 «M3Mepenune mokasaresns
MPEJIOMIICHHUS CTEKIIA
JIunzel. [loctpoenue bubnuoreka LIOK https://m.edsoo.ru/ffOcddle
30 M300pakeHMi B JIMH3E. POIII
®opmyJia TOHKOHN JTMH3BI. https://resh.edu.ru/subject/lesson/3843/start/270825/
YBeJIMYCHUE JINH3BI
JlaboparopHnast pabota
31 «HccnenoBanue CBOWCTB
M300paXeHUH B TMH3aX»
Hucnepcus ceeta. CiioKHbIN POIII
cocraB Oernoro cBera. L[Ber. https://resh.edu.ru/subject/lesson/3818/start/47999/
32 JlaGoparopras pabota
«Habmronenue qucnepcuu
CBETa»
T — bubnmnoreka [{OK https://m.edsoo.ru/ffOced22
33 Judpakius cBeTa. PO )
JHdpaKiMOHHas peméTa httpsE//resh.edu.ru/sub!ect/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/
TToMepeuHOCT CBETOBBIX bubnmoreka [{OK https://m.edsoo.ru/ffOcf02e
34 POII

BoJiH. [lonsipuzanus ceera

https://resh.edu.ru/subject/lesson/3853/start/48173/



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://m.edsoo.ru/ff0ced22
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/lesson/3853/start/48173/

Onrtuyeckue mpuOOPs U

POIII

35 YCTpOICTBA U YCIIOBUS UX https://resh.edu.ru/subject/lesson/3829/start/197511/
0€3011acHOr0 MPUMEHEHUS
I'panu1pl IPUMEHUMOCTH bubmmoreka LIOK https://m.edsoo.ru/ff0cf862
KJIACCUYECKOW MEXaHUKHU. https://resh.edu.ru/subject/lesson/5907/start/48231/

3 ITocTynatel cieuanbHOU
TEOPUHU OTHOCUTEIBHOCTH
OTHOCUTENBHOCTD bubnuoteka L{OK https://m.edsoo.ru/ffOcfad2

37 OJTHOBPEMEHHOCTH. POl
3ameJIeHHe BpEMEHU U https://resh.edu.ru/subject/lesson/4916/start/290362/
COKpAIIEHHE JUIUHbI
OHeprus U UMILYJbC bubnuoreka LIOK https://m.edsoo.ru/ffOcfc68

38 PENATUBUCTCKON YaCTHULIBI. POIII
CBs13b MacChl C DHEPTUEH U https://resh.edu.ru/subject/lesson/4916/start/290362/
HUMITYyJILCOM. DHEPIusl MOKOs
KonTtponbHas pabora bubnmoreka LIOK https://m.edsoo.ru/ffOcf6f0

39 «Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH»

1 ®oromsi. Dopmyra Tnarka, Eg(;ﬁnmexa IHOK https://m.edsoo.ru/ffOcfel6
DHEPIHs 1 HMIYIIEC (OTOHA https://resh.edu.ru/subject/lesson/3878/start/48318/
OTKpBITHE U HCCIIEI0BAaHUE bubnuoreka L{OK https://m.edsoo.ru/ffOcffc4

41 ¢dotorddekra. OnpiTer A. T POl
CroneroBa https://resh.edu.ru/subject/lesson/4917/start/197790/
3akonbl poTodddekra. bubnmoreka [{OK https://m.edsoo.ru/ff0d015e

42 VYpaBHeHue DUHIITEHHA 17151

dbotorddekra. «KpacHas
rpanuta» Gotodddexra



https://resh.edu.ru/subject/lesson/3829/start/197511/
https://m.edsoo.ru/ff0cf862
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://m.edsoo.ru/ff0cfa42
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://m.edsoo.ru/ff0cfc68
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://m.edsoo.ru/ff0cffc4
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://m.edsoo.ru/ff0d015e

JaBnenue cera. OnwiThl 1.

bubnmoreka [{OK https://m.edsoo.ru/ff0d04a6

43 H. JIebeneBa. Xumuueckoe POII
JIEHCTBUE CBETA https://resh.edu.ru/subject/lesson/3878/start/48318/
TexHudeckue ycTpoucTBa u POIII
IIPAKTUYECKOE IPUMEHEHHUE: https://resh.edu.ru/subject/lesson/3878/start/48318/
44 ¢dorosnemenT, GpoToaaTUHK,
conHeuHas Oarapes,
CBETOIUO]T
Pemenue 3amaa mo reme bu6mmoreka LIOK https://m.edsoo.ru/ff0d0302
45 «DeMeHThI KBAaHTOBOM
OIITUKHN»
Monpens atoma TomcoHa. bu6mmoreka LIOK https://m.edsoo.ru/ff0d091a
46 Omnertel Pesepdopaa o PO
pacCesiHUIO O-4aCTHIL. https://resh.edu.ru/subject/lesson/3910/start/48347/
[Inanerapnas mozens aTroma
bubmoreka I{OK https://m.edsoo.ru/ff0dOafa
47 [Toctynmater bopa POIII
https://resh.edu.ru/subject/lesson/5908/start/197851/
W3nyuenue u normnouieHue bubnuoreka [{OK https://m.edsoo.ru/ff0dOafa
(hOTOHOB MpH TIepexoe PO
48 aToma ¢ OJHOTO YPOBHS https://resh.edu.ru/subject/lesson/6329/start/48202/
JHEPIruM Ha Apyrou. Buasl
CHEKTPOB
BonHoBBIE CBOKWCTBA YaCTHII. bu6mmoteka IIOK https://m.edsoo.ru/ff0d0Oca8
Bousnnbl ne bpouTs.
49 KopnyckynspHo-BoTHOBOW

nyanu3Mm. CIIOHTaHHOE U
BBIHYXXJICHHOE M3TyUCHHE



https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://m.edsoo.ru/ff0d0afa
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://m.edsoo.ru/ff0d0afa
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://m.edsoo.ru/ff0d0ca8

OTtkpbiTHE
pannoakTUBHOCTU. OIBITHI

bubnmoreka [{OK https://m.edsoo.ru/ff0d0fd2
POIII

50 Pesepdopaa o https://resh.edu.ru/subject/lesson/3889/start/290391/

OIIPEEIICHUIO COCTaBa

PaaMOaKTUBHOIO U3ITyYCHUS

Caowucta anbda-, bera-, POIII

raMMma-usilydeHus. Bnusaue https://resh.edu.ru/subject/lesson/3889/start/290391/
>1 PaZMOaKTUBHOCTH Ha )KHBBIE

OpPraHU3MBI

OTKpbITHE IPOTOHA U bubnuoreka LIOK https://m.edsoo.ru/ff0d1162

HenTpoHa. M30Toms!. POIII

Aunbga-pacna. https://resh.edu.ru/subject/lesson/5845/main/151639/
52 DNEKTPOHHBIN U

MO3UTPOHHBIW OeTa-pacmal.

IN'amma-usnydenue

DHeprus CBA3U HYKJIOHOB B bubnuoreka [{OK https://m.edsoo.ru/ff0d1356

saape. SlnepHele peakuum. POII

SInepHBIN peakTop. https://resh.edu.ru/subject/lesson/4918/start/48463/
>3 [Tpobnemsbl, MepcreKTUBEL,

9KOJIOTMYECKHUE aCIIEKTBI

SIIEPHOU DHEPTEeTUKHU

DNeMeHTapHbIe YaCTHULIBI. bubmuoreka [{OK https://m.edsoo.ru/ff0d0e38

OTKpBITHE TO3UTPOHA. POIII

MeTtoasl HaOMIOAEHUS U https://resh.edu.ru/subject/lesson/5909/start/48492/
54 PETHCTPAINHN 3TeMEHTapPHEIX https://resh.edu.ru/subject/lesson/3900/start/8732/

yactul. Kpyrisiii cron
«DyHnamMeHTalbHbIC
B3aumojgercTBusl. ETUHCTBO



https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://m.edsoo.ru/ff0d1162
https://resh.edu.ru/subject/lesson/5845/main/151639/
https://m.edsoo.ru/ff0d1356
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3900/start/8732/

(bu3NYEeCKOU KapTUHBI
MHpa»

55

Bup 3B€31H0I0 Heba.
Co3Be3aust, spKue 3BE31pbl,
IJIAHETBI, UX BHIMMOE
nBrkenne. ConHeunas
cucTeMa

POIII
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/main/151730/

56

57

Comaue. CosHeunast
aKTHUBHOCTb. VICTOUYHHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI
TJIaBHOH
IMOCJIEIOBATCILHOCTH.
Bnytpennee ctpoenue
3B€311. COBpeMEHHbIE
MIPEJCTABIICHUSA O
MIPOUCXOXKICHUU U
spomonuu CoIHIIA U 3BE3]

POIII
https://resh.edu.ru/subject/lesson/5910/start/280701/

POII
https://resh.edu.ru/subject/lesson/5910/start/280701/

58

59

Mneunsin [1yTe — Hama
lNamakTuka. [lonoxenne n
neuxenne ComHia B
lNanakrtuke. ['anakTuky.
UYepHble AbIpHI B sapax
rajlakTUK

Bcenennas. Pa3z6eranue
rajiaktuk. Teopust
Bbonpmioro B3peiBa.

POIII
https://resh.edu.ru/subject/lesson/4935/start/290420/

POIII
https://resh.edu.ru/subject/lesson/4937/start/197941/



https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/main/151730/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/

PennkroBoe uznyuenue.
MerTtaranakTtuka

60

61

62

63

64

65

Hepermennsie npo0iaembl
aCTPOHOMHU

KonrpomnbHas pabora
«DNEMEHTHI aCTPOHOMHH U
acTpoHu3uKm»

O606maromuit ypok. Poib
(bU3UKH U ACTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTMYECKOI,
COLIMAIbHOMI U DTUYECKOU
chepax nesaTenTbHOCTH
YyeJIoBeKa

O6o06maromuit ypok. Pons n
MeCTO (PU3UKHU U
aCTPOHOMHHU B COBPEMEHHOU
Hay4YHOU KapTHHE MHpPa

O6o06uaromuit ypok. Pomib
¢buznveckoii Teopuu B
(dbopmupoBaHUU
MPEJICTaBICHUMN O
¢bu3nueckoil kKapTuHe MUpa

O6o06mraromuit ypokx. Mecto
(bu3MUECKOi KapTUHBI MHUPA
B 00I1IEM psZTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHbIX
MPEJICTaBICHUN O IPUPOJIE




66

PesepBHBIii ypOK.
MarsauTHoOE T10JI€.
DJIeKTpOMarHuTHast
UHIYKIUSA

67

PesepBHblii ypok. OnTuka.
OcCHOBBI CrIELIMATILHOM 1
TEOPUH OTHOCUTEIBHOCTU

68

OBIIEE KOJIMYECTBO YACOB

Pesepnsiii ypok. KBanToBas
¢dusnka. DIeMEHTBI 1
aCTPOHOMHH U aCTPOPUUKU

68

I10 ITPOIT'PAMME

bubnuoteka [{OK https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dusuka, 10 kmacc/ I'engenmreiin JI.O., bynatoBa A.A., Kopauise U.H.,
Komkuna A.B., OGmiectBo ¢ orpaHuueHHOW oTBeTcTBeHHOCThIO «BMHOM.
JlaGopaTopuss ~ 3HaHWit»;  AkmmoHepHoe — oOmectBo  «M3marenbcTBO
«IIpocsemenue»

®dusuka, 11 xmacc/ I'enpenmreiin JI.O., bymaroBa A.A., Kopuunse 1.H.,
Komkuna A.B., OGmiectBo ¢ orpaHuueHHOW oTBeTcTBeHHOCThIO «BMHOM.
JlaGopartopus  3HaHu»;  AKuuMoHepHOoe  oOmectBo  «M3maTenbcTBO
«IIpocBemenne»

Ieanenmreiin JI. 3. ®@usuka. 10 kmacc. Tetpanp st mabopaTtopHbIX paboT
(Oa3oBBIi M YIUIYOJICHHBIM YpPOBHM): Yyueb. mocoOue g ydalmxcs
obmeoOpazoBar. opranuzanuii / JI. O. I'ennenmreiin, B. A. OpinoB. — M.:
MuemMo3uHa

Ieanenmreiin JI. 3. ®@usuka. 11 xmacc. Terpanp st mabopaTtopHbIX paboT
(Oa3oBBIi M YIUIYOJEHHBIM YpPOBHM): YyueO. mocoOue s ydarluxcs
oOmieoOpazoBar. opranuzamuit / JI. O. I'enpenmreitn, B. A. OpioB. — M.:
MuemMo3uHa

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

denepanpHas pabodas mporpaMma CpeIHero oomiero oopasoBaHus 1Mo Gpu3nke
(6a3oBbIii ypoBenb) st 10-11 kmaccoB I'OC

I'engenmreiin JI. 3. ®wusuka. 10 kmacc. CamMocTosATelbHBIC pPaOOTHI:
yde0.mocodue uisi ydammxcs o01meoopa3oBar. opraHuzaiuii (0a3oBbId U
yriyosneHHsiit ypoBuu) / JI. O. I'ennenmrelin, B. A. OpnoB. — M.: MHemo3uHa
[TappentheBa H.A. COopHuk 3amauy mo ¢usuke: 0a30BbIi U NPOQUIBHBINA
ypoBHu: 115 10-11xk71. o0meo6pazosar. yupexaennii. — M.: [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/10

https://lesson.academy-content.myschool.edu.ru/03/11

https://www.physics-regelman.com/

http://www.ctege.org/content/cateqory/15/64/48/

http://elkin52.narod.ru/

http://www.resolventa.ru/demo/fiz/demoegefiz.htm

https://ophysics.com/index.html

https://javalab.org

http://pavelurazov.ru

https://coreapp.ai/app/teach



https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/11
https://www.physics-regelman.com/
http://www.ctege.org/content/category/15/64/48/
http://elkin52.narod.ru/
http://www.resolventa.ru/demo/fiz/demoegefiz.htm
https://ophysics.com/index.html
https://javalab.org/
http://pavelurazov.ru/
https://coreapp.ai/app/teach

https://www.plickers.com/
https://resh.edu.ru/



https://www.plickers.com/
https://resh.edu.ru/




