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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke c¢ yuéroMm denepaibHON paldodeil MporpaMMbl BOCIHTAHHS H
KOHIIEMINK TpernofaBaHus ydeOHoro mpeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusx Poccniickon denepanum, pean3yIOIUX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHnnu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-ACSATEIbHOCTHOIO
noaxoaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHMs, a TaKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMKU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Yy4YEeHHs] (PM3MKM HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHusl, TUIAHUPYEMBI€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JIUIYHOCTHBHIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MmpeJMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3HKN — cHCTEeMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHEe 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHUM, W3yYaeMbIX XHUMHEH, OMOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAa, TOJIYYEHHUS] HOBBIX MATEpPHAJIOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METO/I MO3HAHUS TIPY BHITIOJIHEHUH UMHU Y4€OHBIX UCCIEI0OBaHUM.

B ocHoBy kypca ¢u3MKM Ui YpPOBHS CpeaHero oOiiero oOpa3oBaHus
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak MPUHLUIBI €ro
ITOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BUTHEM O0OIIecCTBa, a TakkKe C MHUPOBO33PEHUYECCKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHHYECKUX U TEXHOJOTHUYECKUX IMPUIIOKEHUN
M3YUYCHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKke OOCYKIEHUs
npo6JieM palOHAIBHOTO IPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZNYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3alMM IKCIEPUMEHTATBHOU AESTENbHOCTH O0YyYaroIIUXCS.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
pakTUYECKUx padoT. BhifeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYIIECTBISAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpollecca MCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAHUS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obecrmieumBaeTcs  OBIAJICHHUC
OOyYaronMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3anay. [Ipu 3TOM U1 pacy€THBIX 3a7a4 NPHOPUTETOM SIBJISIFOTCS 3aJlayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3UYECKUX SBICHUM M TPOILECCOB B OKPYKAIOILICH
XKU3HH, TpeOyrolue BbhIOOpa (DHU3MYECKON MOAENU Jid CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(GbU3UKK Ha YPOBHE CPEHEro 00111ero 00pa3zoBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKU HOMKHO OBITH
HEeoOXouMoe J1abopaTopHOe OOOpYyIOBaHUE [l BBIMOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OpPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B MporpaMMe 10 (U3MKE KIIOUEBBIX JICMOHCTPAIUHA IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBIIEHHA ¥  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIODKHBI OBITHh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHM LIEJIIMH U3y4€HUs QUMUK B 001IEM 00pa30BaHUU SABIISIOTCS:

e (dopMupoBaHHE HWHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTyIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3y4YCHHUS
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUSA C HCIHOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JJOKA3aTEIIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHHeM CIEIyIOMNUX 3a7ad B

mpolecce u3yueHus Kypca GU3MKN Ha yPOBHE CPEIHEro 001ero oopa3oBaHus:



e TmpuOOpeTEeHWEe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (QU3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO0  (DUM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHSA
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHM 3aa4u;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSIHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M MPOBEACHUS
$u3NYECKUX SKCIIEPUMEHTOB, aHalW3a M HWHTEpHIpeTaruu HH(pOopMaIuH,
OTIpeeNIEHNUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C Y4E€TOM HWHAMBHUIYaJbHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnyecKue 3aKOHbl U T€OpPUHU. | paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  aBwkeHHWe. J[BUKEHHME  MaTepuajbHOM  TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckrue yCTpPONCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTtembl OTCU€Ta, WLIKOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3ayX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ YIiOM K TOPWU30HTY U
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUSI MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIL MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoOro TtaroreHus. Cuma Ttsoxectd. llepas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, ckoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIum.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pasiie, OT uX AehOpPMAIIHH.

HNccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NmMnynbe cuilbl U1 U3MEHEHHE HUMITyJIbCa Teja. 3aKOH COXPAaHEHUs UMIYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

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

[TorennumaneHas SHEprusl. [TorenmmanbHas SHEPTUs YIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckre yCTpOWCTBA U IMPAKTUUYECKOE INMPUMEHEHHUE: BOJIOMET, KONED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoq MOTEHIIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJla Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosekyasipHas pu3uka U TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysua. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbpBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmonuHamuueckass cucrema. BHYTpEeHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3ydYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMUKH K HM3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruioBpie  mammbbl.  [IpUHOUNBI ~ JEWCTBHS — TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT MoiIe3HOro
nevctBus TemwtoBo mammHbl. [{ukn KapHo m ero ko3¢ @uimMeHT mojae3Horo
JNENUCTBUS. DKOJIOTHYECKUE MPOOJIeMbl TETUIOIHEPTETUKH.



TexHuyecknue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela MpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPaHHUsI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u KoHJeHcamus. Mcnapenue u kuneHue. AOcConoTHas U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctamibsl. CoBpemeHHble Marepuainbl. [LiaBieHue u
KpUcCTajuIM3anus. Y AejibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRa.

JlemoHCTpauus KpuCcTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yieKTpuyeckoro mois. IIpuHiun



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  I[lorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvsnexkTpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DaeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHbBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 1714 yyacTKa LEenu.

DNEeKTPUYECKOE COMPOTUBICHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MApPALIEIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIasi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HWCTOYHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX MYYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJIynpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [omympoBoHUKOBBIE TTPUOOPHI.

DNeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN AUO/I,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBLIHN TNO/I, TaTbBAaHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
VIO TONIEPEYHOr0 CEUYECHUs U MaTepuraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3IyXA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3yueHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAay4YHOT'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B AKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJIUTHUYECKAS IUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOMIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JBUraTelb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHYKIUU TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHUTHOI'O TOJIS JJIMHHOTO MPSIMOIO0 NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
MIPOBOJIHHKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HalpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJie. PaboTa cuisl Jlopenia.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMU
MHAYKUAHW. OJIEKTPOABIKYIAS CWia HWHAYKUUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu Papanes.

BuxpeBoe »aiekTpuyeckoe Tmosie. OJIEKTPOJBIKYIIAS CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHAYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: TMOCTOSIHHBIE
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIAOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[Tpasuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue NeWCTBUS MOCTOSSHHOTO MarHUTA Ha PaMKy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKUIWU.

Pasznea 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenbHas  cucrema. (CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUSI.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoyeOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKUil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruy Npu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYEeCKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJIs
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocCiIenOBAaTEIbBHOM COEIMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogens TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IOCJEN0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. I[lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3YyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOspu3aius, nudpakius,
unTepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

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

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnrookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuyeckre yCTpPOMCTBAa M MPAKTUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpaxkxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuui MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0H H
4acTOTON KoJieOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXCHHUE,
nperoMIIeHUE, TONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparomue u pacceuBaromiue JnuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunsi cera. KorepeHTHblEe HWCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM TAJ€HUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEOMJIEHUE CBETa.
OnTuyeckue mpudOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronerne natepdepeHIIny CBETA.

HaOmonenue nudpakiuu cBera.

HabGmnronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[Tomydyenue ciexkTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul



N3mepeHne rnokasaTessi peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBbHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (OTOHA C €TI0 YACTOTOM. JHEPTHUS
Y UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuinmTeitHa st hotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢h(DHeKT Ha yCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
ILtanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriounieHue
(GhOTOHOB TpU MEepexoje aToMa C OJHOTO YpPOBHS JHEPrUU Ha Jpyroi. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynsspHo-BOIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul
HaOmnroienue JIMHE4aToro cuekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocTasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMma-u3ITy4eHHUs.
Bimsinue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuibl. Jlepexkt Macchl sapa.
S nepHuble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTalbHbIE B3auMOJIeHCTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul
HccnenoBanrie TpEKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Bun 3BénHoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJENOBaTEbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3ydeHUE.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPENICTICHUS TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuydoro IlyTu.

Oo6o0maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHUHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWU HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHau3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAs I€4Yb, panap, paguoNpUEMHHK, TEIEBU30pP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yueOHOro mnpeamera «Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOTO mpeaMeTa « Pu3nKay AOHKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYaroOIUXCAd PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIECTBa, PACIIUPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh I'PAKIAHCKON MO3ULKUN 00YYaIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMAJIBbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON IE€ATEIBbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OILIEHHMBATh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIEHUs,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymero pu3nveckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUU BCEH KU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
u3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUe0OHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJM3UupoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEeNH JIeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBaEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSX  PEATbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.
Ba3oBnle uccienoBarejbcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IMO3HAHUS,;

BJIaJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHThI IS JOKa3aTeIbhCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7ayd B 0O0pa30BaTEIHHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUIECKYIO 00JacTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TTPEIaraTh OpUTrHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nunpopmanmueii:

BJIaJIeTh HAaBBIKAMHM TOJYyYCHHUS WHPOpMaMKM (PU3HYECKOTO COACPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIPHO OCYIIECTBIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIMOHHBIX ¥  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHWS B Pa3IM4YHBIX (Qopmarax ¢
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMAILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOH
NEeSATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYATbHOM
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXKJJOTO WieHa KOJJICKTHBA,;

OPUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OpTraHU30BBIBATH U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTUKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacmpenenartb poid ¢ Y4E€TOM MHEHHH Y4YaCcTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YaCTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeqjaraTb HOBBIE TPOEKTHI, OICHUBATh HAEH C TIO3UIMH HOBH3HBHI,
OPUTUHATBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasitTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBbHOCTh B 00JacTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO H3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHUIM;



UCIIONIb30BaTh MPHUEMBI PEQIIEKCHH JIJISl OLIEHKH CHUTYaIliH, BHIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBAaTh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKECHMUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYTHUX I[PU aHaJU3€ pe3yJIbTaToB
JeSITEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl JPYTHUX IIPU aHAJU3€ pe3yJIbTaToB
NEeSTEeITbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydaroUIUXcs
COBEpUIEHCTBYETCS HIMOIIMOHALHBIN UHTEJICKT, MIpeAnoararonmii
Cc(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOUN C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHME, CIIOCOOHOCTHh aJalTUPOBAThCA K
OMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO HENH |
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax poib M MeCTO (Pu3nKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHMIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsij] MPU pelIeHnn (PU3NIECKux 3a7ad;



pacrio3HaBaTh (PU3UYECKUE SIBJICHUS (IPOLECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBW)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMoOJielicTBUE Tel, TUu(dy3us, OPOYHOBCKOE JBIKCHUE, CTPOCHUE KHUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HAarpEeBaHUH (OXJIAXKICHUH ), TETIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHNUE JABJICHUA T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
COCyl€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHUS Ta3za B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJNB3Ysl (DU3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas PHEPTusi, MOTCHIUAIbHAS YHEPIUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TMPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBHIE CBOWCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MYECKUEe BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA HSHEprusi, padoTta rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCSCKHH CMBICT HCMOJb3yEMbIX BEIMYHMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3MYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIUAJIOB;
NPy OMUCAHUM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYCHMS W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYIO0 (M3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJB3Yys (PU3NUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUsI MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIMII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
a0COJIFOTHOIN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHECHHS
AJIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3>TOM pasnuyarh CIOBECHYIO



(GbOopMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIB,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCITOJIb30BAHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMBIC M KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAIBHBIN CIIOCOO M3MEPEHHs U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBATh  3aBUCUMOCTH  MEXIY  (PU3MUYECKHMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOTYYCHHOW 3aBUCHUMOCTH (PU3WYCCKUX BEIUYHH B
BUJIE Ta0nuIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
o0opy1oBaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOUMbIC NIl €€ pEelIeHus, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEATbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MUECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMTPOTHBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha H3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue sBICHUS;

UCTION30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIUIS IOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
Y TIPENICTABJICHUS YYCOHOW W HAYYHO-TOMYJIIPHON HH(POPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHATTM3UPOBATH MOTy4aeMyto HH(pOpMaIuio;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0pAIEHUH C MPUOOPAMH U TEXHUYECKUMU



YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe€ C BBINOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh paldOTy TPYIIIbI, pPaIMOHAIBHO pPaCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh ACATEIHLHOCTh B HECTAHAAPTHBIX CUTYyallUiX, aJ€KBAaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PELICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeameTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y 00YyUaIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (U3MUECKUX MOJIETIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, CpHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sifjpa MpU pelIeHUU (HU3UIECKUX
3a/ay;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (MPOIECCHl) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUUCS 3apsiji, JJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MNOJIpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOpPOJia, €CTECTBEHHAas W HCKYyCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3HMUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSIKEHUE, IJICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIed, MEPUOJ] U YacToTa
KoJieOaHUM B KojJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWJia JIMH3BI, MPU ONUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HWCIIOJIb3YEMBIX BEIIMYWH, WX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
GbopMymbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTus CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3NUECKOIN BETUYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHIYKINH, 3aKOH TPSMOJUHEUHOTO PaclpOCTpPaHEHUsI CBETA, 3aKOHBI OTPaKCHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOr0 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiaTtel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTHUYEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA MHIYKIIMH MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopeHia;

CTPOMTh W OIHCHIBATh H300paXeHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynHpoBaTh TpobiieMy/3amady M THIOTE3y y4YeOHOro HKCIEePUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpPOBaThH BBIBOJIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpATh ONTUMAJBHBINA CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYMH C HCHOJb30BaHHEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yJbTaTaM UCCIICIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW U MPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33J1a4u



BBIOMpaTh (PU3UUCCKYIO MOJIECIb, BBIACIATh (DH3UUCCKHE BEITUYHHBI B (HOPMYIIH,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAYCHHUS (DU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU JUIS MOMCKA, CTPYKTYPUPOBAHHMS, WHTCPIIPETAIIH
U TIPEJICTABJICHUS YY4COHOW W HAYYHO-TIONMYJISIPHOW MHGOpPMAIIMH, TIOJTYYCHHOW U3
Pa3ITUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MMOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIh30BAHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHWS 1O (PU3UKE B IMOBCCAHCBHOW JKU3HH
U oOecrieueHusT 6€301TacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpyNIe C BBHIMOJIHCHHEM PA3JIMYHBIX COILHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPAaNUOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHNE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne o/ P Kontpoabnbsie IIpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3KKa U METO/IbI HAYYHOI'O ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro nio pazgeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE TEPEXOBI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
) UHIYKIAS https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
1 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4YeCKHE U DIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIMAIBHOM TEOPUHU 4 | bubnnorexa [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
IICMEHTEL KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pa3pesa 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pasznen 6. OBGOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngi;;fg;gg};mlcgk
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yyeHusi odOpa3oBaTe/IbHbIE

padoThbI padoThI
pecypchl
®du3nka — Hayka 0 IPUPOJE.
Y PP bu6mmoreka [IOK
1 Hayunble MeTOAbI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Pousb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHOe majieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBr>keHre MaTepraIbHON TOYKH IO 1 bubmmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENBHOCTH [ anues. 1 bubnmoreka [JOK




HMuepunanpHbple CUCTEMBI OTCYETA.
IIepssiit 3akoH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffO0c3be8

. bubnmoreka [JOK
9 cynepno3uuu cui. Bropoii 3akon
. https://m.edsoo.ru/ffO0c3be8
HproToHa 1711 MaTepuaIbHOW TOUKU

10 Tperuii 3akoH HeroToHa 114 bubmumoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckas bubmmorexa [TOK

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

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tea https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna Zgn OTI/IBJ'ICI({bI/I(lS)I apu ,E[BI/I)I:(CHI/II/I bubmmorexa LHOK

p p https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOE U BpaliaTelibHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuotexa [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynbec MaTepuanbHOW TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYEK. bubnnoreka [JOK
Nmnynbe cunbl. 3aK0H COXpaHeHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast 3HEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorennmanesHas 3HEPrUsL. bu6mmoreka [JOK




18

[TorenuuanbHas 3HEPTUS YIPYTO
1e(OpPMHUPOBAHHON MPY>KUHBI.
[TorennmansHas SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b pabOThHI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHH4eCKOu OHCPIUU CUCTCMEBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KI'yTa»

20

21

22

KonTponbHast pabota mo Teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIISIPHO-
KHHETH4YeCcKo! Teopun. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YACTUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTtypa
u e€ u3mepenue. lllkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
pa3pexKEHHOT0 ra3ay
79 M3onponeccel B UACAIBHOM Ira3e U uX bubnnorexa [JOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHEeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObI e€ n3Menenust. KomuectBo bubnuotexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOTI'O UJI€AJIBHOTO
rasa
31 Bunae! rennonepenaun bubmmorera [TOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonugecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpolece
3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoi

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallUHbI https://m.edsoo.ru/ff0c600a

36 Huxin Kapno u ero KIIJ{

37 DKoJOoru4ecKue npooIeMbl
TEIJIO3HEPTreTUKH

18 O6o6mmarmuil ypok «MoteKkyspHas bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme

39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LHOK

yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKID)

40 [TapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEJIbHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [OK

Ayxa. m https://m.edsoo.ru/ffO0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTePHUAIIbI
[InaBnenue u KpucTaUIM3aIUA.

bu6mmoreka [JOK
43 VYV nenpHas TEMI0TA MJIABICHHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
b K

44 YpaBHEHHE TEIUTOBOTO OaslaHca nomorexa 110

https://m.edsoo.ru/ff0c6820

45 DneKTpu3anus Tei. DIEKTPUISCKUN bubnmoreka [JOK

3apsa. J{Ba BUIa SEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc




3apsga10B

IIpoBOIHHKH, TUATIEKTPUKH U

46 MOJIYIIPOBOJHUKHU. 3aKOH COXPaHEHUSI buGnnorexa LIOK
yup ’ P https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN 37I€KTPUISCKUHA Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
' ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIIOB
[TpOoBOTHUKY U AWDJICKTPUKHU B
50 3IEKTPOCTATHYECKOM ITIOJIE bubmmorera [TOK
P ‘ hitps://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konnencato
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MIIOCKOTO
52 KOHIEHcaTopa. DHEPTHUA 3apsKEHHOTO bubmmorera [TOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBATHHOTO

amnmapara, CTpyMHOr0o IpHHTEpa.
DIeKTpOoCTaTUYECKas 3allHTa.




55

56

57

3a3emileHue AIEeKTPOpruOOpPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma ist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«/3yueHue cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3axoH OMa a1 OJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTouHrKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI METAJIJIOB OT
Temmneparypbl. CBEpXIIPOBOANMOCTh

60

61

DNEKTPUUECKUN TOK B BaKyyMe.
CBolICTBA JJIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, NX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA
p—n-niepexoa. IlomynpoBogHUKOBEIE
npuOopbI

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




DJIEKTPUUYECKUI TOK B paCTBOpax U

2 paciuiaBax dJEKTPOJIMTOB. | bubnuoreka [IOK
DIIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U | bubmuorexa [JOK
HECAMOCTOSTENBHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue Mpruodopsl U

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006marmui ypok 1 bubnuorexa [JOK
«DJIEKTPOAMHAMHUKA» https://m.edsoo.ru/ffOc88be
KonTtponpHas pabora o Teme

66 «Inextpoctaruka. [TocTOSHHBIN | bubnuoteka [JOK
ANEKTpUYECKUil TOK. TOokH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEeIax»

67 PesepsHblit ypok. KonTponbHast | bubnuoreka [IOK
pabora o Teme "DneKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

63 PezepBHblit ypok. O0o0maronuii ypok 1 bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
]
‘:;n Tema ypoka Beero Kourposbnbie IIpakTHyeckue f/llj;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielcTBHE. MarHuTHOE 110JI¢. | bubnunoreka LIOK
Bekrop maruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIMU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas pabora «/3ydcHne | | bubnnoreka [JOK
MAarHUTHOTO NOJIS KaTyIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue neMCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBMEe MarHUTHOTO ITOJIS Ha

5 JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKus. [ToTok

6 BeKTOpa MarHuTHOM unaykiuu. I1C 1
WHIYKIIUA. 3aKOH AJIEKTPOMArHUTHOM




nHaykunu dapaaes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM UHTYKIIAH»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NupykTuBHOCTS. SIBIEHUE
camonnaykiuu. 31C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NIeYb

10

11

12

13

14

Oo6o06maromuii ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$I WHAYKOWS»

KonTponbHas pabota mo Teme
«MarauTtHoe 1oJIe.
SHGKTpOMaFHI/ITHaH I/IHI[}IKIII/IH»

CB00O/1HBIE MEXaHUUECKUE
Kosebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamienue 3HEprun
JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU ¥ MAcChl Ipy3a»

Koneb6arenbublit kouTyp. CBOOOAHBIE

bubmuoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

ANEKTPOMAarHuTHbIE KojeOaHus B
UeaIbHOM K0Jie0aTeTbHOM KOHTYpE.
AHasiorust M1y MEXaHU4eCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B UJICATBHOM
KoJieOaTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaroIux
KosieOaHusX. BbIHy X IeHHbBIE
MeXaHUYECKHE Koebanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMarHUTHBIC
Kosae0anus

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya v norpedieHue
JIEKTPUYECKON SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bubnuoreka [IOK
https://m.edsoo.ru/ff0cbd34

19

Y CTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro ToKa,
JIMHUU 3JIEKTpoIepesayd

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPIHH.
KynsTypa ucnonb3oBanus
JIEKTPOIHEPTHH B IIOBCEAHEBHOM
KU3HU




MexaHHYeCKUe BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmmoreka [IOK

21 pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U TPOOJILHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHuTHbIE BOJIHBI, UX
23 cBOMcTBa U ckopocTh. [llkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfeQ
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burtue cpeacts
cBA3u. Paguonokanus
)5 KonTponbnas padota «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHetHOE pacipocTpaHEeHue
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
ToueyHblli HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoeHue bubamorexa LOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IIIOCKOM 3epKalie
[Ipenominenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHnue. [IpenenbHbli bu6muoreka [JOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «M3mepenne bubnmnoreka [JOK
IoKasaTeJis PEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [loctpoenne n3o0paxeHuii B bubnmnorexa [JOK




nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4ueHue JTuH3bI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanne cCBOMCTB
M300paXeHUI B TMH3AX)
Hucnepcus ceera. CIoXHBIA COCTaB
1 6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
cera. JudpaknuonHas pemerka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U
yCIIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKH. [TocTynarsl bubmuorexa [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameJieHre BpeMEHH B COKpaIlleHNe
https://m.edsoo.ru/ffOcfad4?2
JUTHHBI
DHeprus U UMIYJIbC PETSITHBUCTCKOM
38 gacTuIbl. CBA3b MAcCHI C DHEpTHEH U bubmorexa LHOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
Konrponsnas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIELIMATIBHON TEOpUN

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6£0




®otonsl. Dopmyina I[lnanka. Dueprus

bu6nmoreka [IOK

40
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAaHNE BuG 10K
OTEKa
41 dhoTtoaddekra. OnbiTh A. T HOIHOT
https://m.edsoo.ru/ffOcffc4
CroneToBa
3akoHbI poTodddekTa. YpaBHEHUE
42 QﬁHmTegl)Ha H(Is)lq)q)OToaq)(}l@)eKTa bubmmorexa LIOK
. ' https:/m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodaddekxra
JlaBnenne cBera. Onbitel I1. H.
. bubnuoreka [IOK
43 JleOeneBa. XuMuueckoe ACHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
Texunuyeckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
¢dorosnemeHnT, GpoToaaTUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme « 3J€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKM)» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna o paccesHuro o-4actu brbmmorexa [TOK
POOpA p 1 https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoreka IIOK
47 IToctynatel bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB
but6mmorekxa [IOK
48 NP NEPEeXO0e aToMa C OJJHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buapl ciekTpoB
BonHoBbIe cBoiicTBa YacTHIl. BoTHEBI
. bubnuoreka [{OK
49 ne bporina. KopnyckynsipHo-

BOJTHOBOM myanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0Oca8




50

BBIHYKIACHHOC U3TY4YCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpesnenenuto cocrasa
PaZAMOAaKTUBHOTO U3ITyUYEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
n3ny4deHus. BiusHue
PaINOAKTUBHOCTH HA KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnazn. ['aMma-usirydenue

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B S7pe.
SAnepHsle peakuuu. A nepHbiin
peakrtop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTMUYECKUE aCEKThI SEPHOMN
SHEPreTHKU

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

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOTIOICHUS U
perucTpanuu JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «®yH1aMeHTaIbHbIE
B3auMoJecTBUA. EMMHCTBO
(bu3nUecKoil KapTUHBI MUPa

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mHoro HeOa. Co3Be3nus,
SlpKI/Ie 3Bé3}II)I, IIJIAHETHI, UX BUIUMOC
nBmkenne. ConHeyHas cucTeMa

56

Connne. ConHevHasi akTHBHOCTb.
WcTtounuk sneprun ConHua u 3BE311




57

3BE3/11bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEICTABICHUSI O IPOUCXOKIEHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxenue u nBuxenue CosHLa B
lNamaktuke. ['anmaktuku. Y€pHbie
JBIPBI B APAX TATAKTUK

59

60

Bcenennas. Pa3z0beranue ragakTuK.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydenue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padota «1eMEeHTHI
aCTPOHOMHU M aCTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax NesaTeTbHOCTH
YeJoBeKa

63

64

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06utaromuit ypok. Poib
¢uznveckoii Teopun B HopMUpOBAHUH
MIpe/ICTaBICHUI 0 PU3NYEeCcKOn
KapTUHE MHpa




O6o06maromuii ypok. Mecro
¢bu3nvecKkoil KapTHHBI MUpa B 001IEM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABJICHUN O IPUPOJIC
66 PesepBHbIil ypok. MaruuTHoe mnoJie. |
DneKTpoMaruuTHasi UHIYKIUs
Pesepubiit ypok. Ontuka. OCHOBBI
67 CIIeIMAIbHON TEOpUH 1
OTHOCUTEIIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.
P P ¢ bubnunoreka LIOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiectBo «M31aTeancTBo
«IIpocBemienue»

» ®usuka, 11 kmace/ Mskumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIeCcTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «[IPODA»;
AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienne»

CoOopHuk 3a1a4 no ¢usuke 111 9 — 11 knaccos. CocraButens [.H. Ctenanona.
M.: «IIpocBemenne» 1996 r.

3ananus oopazoBarenbHOro noprajia Pemry EI'D

METO/IUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. I'.4. Msxuies, M.A. Tletposa, C.B. Crennano ®u3zuka 10 k1. YueOHUK.
®duzuka 10 ki1.: yueOHUK 111 00111e00pa30BaTeNbHbIX opranu3ainuii. bazoBbii
ypoBenb. M.: Jlpoda, 2020

2. A.Il. PermkeBuu. COopHUK 3a1a4 o ¢usuke. Mocksa, Ipoda, 2005 - 2019 r.
3. Coopnuk 3ama4 o pusuke 11t 9 — 11 kimaccon. Cocrapurens I'.H. Crenanosa.
M.: «IIpocsemenuer, 2010 r.

4. T".B. Mapkuna ®usuka 10 kinacc. [loypounslie manbl o yueOHuky 1.5,
Msxkumesa, b.b.byxoBuesa. B.: Yuurens, 2004.

5. BonkoB B.A. [Toypounsie pa3pabotku no ¢usuke. 10 kmacc. M.: Bako, 2006.



6.COOpHUK TECTOBBIX 3a/IaHUM JJI1 TEMATHUECKOIO ¥ UTOIOBOTO KOHTPOJIS.
®usuka 10 knace. M.« utemnext-Lientp», 2004 r. 7. C.M. AHAPIONICYKHUH,
A.C. CnyxaeBckuil. ®usnka. « KOHCTpyKTOP»CaMOCTOSITENIBHBIX U KOHTPOJIBHBIX

pabort. 10 — 11 xmaccel. [Tocobue mis yauteneit. M.: [Ipocsemenne, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. XKuBas pusuka: oOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku ¢uszuku ¢ ucnoiabzoBanueM Uurepuera. http://www.phizinter.chat.ru/
3.®uzuka.ru. http://www fizika.ru/

4. ®usuka: KoJuleKUus onbIToOB. http://experiment.edu.ru/

5. ®usuka: 3MEeKTPOHHAS KOJUICKLIHS OTBITOB.
ttp://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

10. http://www.myshared.ru/
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