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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeTr TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUpYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (pr3HKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE U aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YY€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢u3WKu Ijis ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN UACH, KOTOpPblE MOXXHO paccMaTpHBaTh KakK MPUHLMIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO IPUPOOTIOIb30BAHMS U SKOJIOIMUECKO 0€30MacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TpPaHHUIAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3aldyd SKCIEPUMEHTAIbHOU AESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKM — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHMCOK YUYCHHYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS Yy4aCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYECTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJISIFOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIIbIO, MO3BOJISIIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU HJIS CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YpOBHE CpeHEro 00111ero 00pa3oBaHus TOJKEH U3Y4YaThCs B YCIOBUSIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKE YUCHHUECKHX MPAKTHUYECKUX padOT M JTEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIGHUA ¥  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME MJII YYEHHYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemMaTHuecKhe KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBaHUE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue npencTaBICHUNA O poNM (PU3MKHU AJs Pa3BUTHUS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHneM CIEIyIoMMUX 3a71ad B

mporiecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PEILICHUH B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKOl MOJCINIH, aJIeKBATHON yYCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTHMUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU UHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH AJIsI Pa3BUTHSI YMEHHM MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIa0OpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nvecKue 3aKOHbl U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W I1U(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOCKIMM Ha OCH CHUCTEMbl KOOPAMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

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



W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.
Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul
N3ydeHne HEpaBHOMEPHOTO JIBH>KEHUS C LETIBIO ONPEIETICHNUS] MTHOBEHHOM
CKOPOCTH.
HccnenoBanre COOTHOMIEHUSI MEXKy ITyTAMU, TPOMJCHHBIMU TEJIOM 32
MOCIIEIOBATEIBLHBIC PABHBIE TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.
N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.
N3yuyenue aBuxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Ipuanmn otHocuTenbHOCTH ['amunes. [lepBoiii 3akoH HeroTona. MlHepunanbHbie
CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunnun cynepno3unnu cui. Bropoii 3akon HeroToHa 11t
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA AJ1s1 MatepranbHbIX TOYEK.
3akoH BcemupHOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuyueckast CKOpOCTb.
Cwuita ynpyrocrtu. 3akoH ['yka. Bec rena.
Tpenue. Buapl TpeHus (mokos, ckoabxeHus1, kaueHnus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJbXKEHUS U cuiia TpeHus mokosi. Koadduiuent TpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.
[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPIOrO Tea.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHus. [lnedo cuinbl. Y ciioBus paBHOBECUS
TBEPJOIO TeIa.
TexHndeckue yCTpoMCTBa U IMIPAKTUYECKOE IPUMEHEHHE: TTOAIIUITHUKY, IBUKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBneHue nHEpLHm.
CpaBHeHHE MacC B3aMMOICHUCTBYIOIINUX TEI.
Bropoii 3akoH HproToHa.
N3mepenue cui.
CroxeHune CHIL.
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.
CpaBHeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.
VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
N3ydenue aBmxeHUs OpycKa Mo HaKJIOHHON TIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIKX B NPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMarHi.



HccenenoBanne yciioBAM paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAICHUS.
Tema 3. 3aKkoHbl COXPAHEHUA 68 MEXAHUKE

HMitynbCc MaTepruanbHON TOYKH (TeNa), CUCTEMbBI MaTEPUANIBHBIX TOUYeK. Mimyiibe
CWJIBI 1 U3MEHEHHE NMITYJIbCa TeJla. 3AKOH COXPAHEHUS UMITyJIbca. PeakTuBHOE
JBHYKCHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernyeckas sHeprus MarepuaibHON TOUkH. Teopema 00 H3MEHEHUH
KMHETHUYECKOW SHEPTHH.

[TorenunansHas sueprus. I[loreHumanbHast sHeprus ynpyro 1eopMUpOBaHHON
npyxuHbl. [loTeHnanpHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3EMJIH.
[ToTeHmanbHble 1 HENOTEHIMAIbHBIE CUIIbL. CBSI3b pa0OTHI HEMOTEHIUABHBIX
CUJI C U3BMEHEHNEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: BOAOMET, KOIIED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

[lepexoq NOTEHIHATLHON SHEPTrUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne abCOMOTHO HEYTIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIbI C U3BMEHEHUEM MEXaHUYECKOW SHEPrUM Teja
Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MosexkyasipHas pu3uka 1 TEpMOJUHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBI€ MOJOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe asmxenue. Juddysus. Xapakrep IBHKSHUS U
B3aWMOJEUCTBUS YaCTULl BelecTBa. MoJieny CTpOSHUs ra30B, KUIKOCTEN U
TBEPJIBIX TENI U OOBSICHCHHE CBOMCTB BEIICCTBA HA OCHOBE 3THX MOJeiei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.
TermnoBoe paBHoBecue. Temmieparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.
Mopens naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KMHETUYECKOU
TEOPHH UJICATHLHOTO Ta3a. AOCOTIOTHAS TeMITepaTypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTUU TEIJIOBOTO JBMKEHUS yacTul rasa. [llkama remneparyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHne MeHneneeBa—Knaneiipona. 3akoH
Janerona. M3onponecchl B uA€aaIbHOM ra3e ¢ MOCTOSIHHBIM KOJINYECTBOM



BeniecTBa. [ paduueckoe npeacrapaeHre U30MPOILIECCOB: U30TEPMaA, H30X0Pa,
n3obapa.

TexHUYeCcKue yCTpOoCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeETp.
Jlemoncmpayuu

OnbIThI, 1OKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEUIECTBA, (OTOrpapuu MOJIEKYJ
OPraHUYECKUX COCAUHECHUMU.

OmnpITel 110 MU Py3un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita llITepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.
Monenb, HuTIoCTpUpyoIias IPUPOAY AABJICHUS Ia3a HA CTEHKU COCYa.

OnpITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJI€aJIbHOTO Iasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OmnpeneneHue Macchbl BO3AyXa B KJIaCCHOM KOMHATE HAa OCHOBE U3MEPEHUN 00bEMa
KOMHATBI, ITABJICHUS U TEMIIEPATyphl BO3yXa B HEl.

HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMETPaMH COCTOSTHUSL Pa3peKeHHOTo rasa.
Tema 2. OcHoebl mepmooOuHaAMUKU

TepmonnHamuueckas cucreMa. BHyTpeHHsIs1 SHEPrUsl TEPMOAMHAMUYECKON
CUCTEMBI U cr1ocoObl €€ n3MeHeHusa. KonuuecTBo TemnoTsl U pabota. BHyTpeHHss
HHEPrus OAHOATOMHOIO UACAIBHOIO raza. Bunipl Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUEHHUE. Y IeTIbHAs TEMIIOEMKOCTh BEIIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYeE.

[Tonsitue 06 agmabarunoMm mporecce. [1epBblil 3aKOH TEPMOTUHAMUKH.
[IpumMeHeHune nepBoro 3ak0Ha TEPMOJIMHAMUKY K H3omponeccaM. I'paduyeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUpPO/IE.
TennoBsie MamuHbL. [IpuHIUTIBL TeHCTBHS TETUTOBLIX MaiuH. [IpeoOpa3oBanus
SHEPIruM B TEIIOBLIX MamuHax. KoadduimeHTt nojae3Horo AeMcTBUs TEMIOBOM
mamuHbl. Hukn KapHo u ero ko puiirieHT nojae3Horo AeMcTBus. DKOJIOTHUECKHE
pOOIEMBbI TETIJIOIHEPTETUKHU.

TexHuyeckne ycTporucTBa U MPaKTUUECKOE MPUMEHEHHUE: IBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTPEHHEH SHEPTUU Teja PU COBEPIICHUH padOThl: BBUIET MPOOKU
u3 OyTHUIKY MO/ IEUCTBUEM CKAaTOTO BO3TyXa, HarpeBaHue 3(pupa B TaTyHHOU
TpyOKe myTEéM TpeHus (BUIACOAEMOHCTPALIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.
OneIT 0 aAabaTHOMY PACUIUPEHUIO BO3yXa (OMBIT C BO3IYIIIHBIM OTHUBOM).



Mopenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoont
[TapooOpa3oBanue u koHAeHCaIus. Mcnapenne u kunenue. AOGCOTIOTHAS U
OTHOCHUTEIIbHAS BIAXXKHOCTh BO3/lyxa. HackllieHHbIM map. Y nenbHas TenioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.
TBépnoe Teno. Kpucrammueckue u amopgHbIe Tesia. AHU30TPOIHS CBOWCTB
kpuctaiuioB. XKunkue kpuctaiibl. CoBpeMeHHbIe MaTepuaisl. [1naBnenne u
KpUCTaJTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpoMCTBa U IMIPAKTUUECKOE IIPUMEHECHUE: TUTPOMETP U
MICUXPOMETP, KaJJOPUMETP, TEXHOJIOTHUHU MOJTYUYECHHUSI COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npv moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHuns BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka
Tema 1. Inekmpocmamuka
DnekTpu3anus Tel. DIeKTPUYECKUil 3apsa. JIBa BUaa 3JEKTPUUECKUX 3apPs/IOB.
[TpoBOIHUKM, TUAAEKTPUKU U IOJTYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsnoB. 3akoH Kynona. TodedHbIi 3JIEKTpUYECKUAN 3apsi.
Onextpudeckoe noje. Hanpspk€HHOCTD 3neKkTpudeckoro nodst. ITpunmun
CYNEePHO3ULIUN IIEKTPUUECKUX T0JIeH. JINHUY HAPSKEHHOCTH AIEKTPUUECKOTO
TOJISL.
Pabota cun sanexktpocratudeckoro noJis. [lorennuan. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOAHUKH U TUDJICKTPUKHU B DJIEKTPOCTATHUECKOM ToJie. JuanekTpuueckas
IIPOHULIAEMOCTb.
OnextpoémkocTs. KonaeHcaTop. D1eKTPOEMKOCTh MIIOCKOIO KOHIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.



TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHUE: DIIEKTPOCKOTI,
AIEKTPOMETP, JIEKTPOCTATHUECKAS 3AILUTA, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopencTBre HAEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTHIeCKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH MIIIOCKOTO KOHAEHCATOPa OT IUIOLAAH MIACTHH,
PACCTOSIHUSI MEXIYy HUMU U JUAICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax
DIIEKTPUYECKHN TOK. Y CIIOBUS CYIIECTBOBAHUSA JIEKTPUUECKOTr0 TOKa. IcTOUHMKM
Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DIIEKTPUYECKOE COMPOTUBIIEHUE. Y IETTbHOE CONMPOTUBIICHHUE BEILIECTBA.
[TocnenoBarensHOE, MapamieIbHOE, CMEIIAHHOE COEIMHEHNUE MTPOBOIHUKOB.
PaGota snextpudeckoro Toka. 3akon [[xoymns—JIena. MomHoOCTh
IIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIIASA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AekTpuueckoit rienu. KopoTkoe 3ambikaHue.
DNeKTpOHHAs! TPOBOJUMOCTH TBEPABIX METAJIIIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METAJIJIOB OT TemiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAS! M MPUMECHAs MPOBOAUMOCTD MOIYITPOBOJHUKOB.
CaoiictBa p—n-niepexoza. [loaynpoBoAHUKOBBIE TPUOOPHI.

DIEeKTPUYECKU TOK B paCTBOPaxX U pacruiaBax 31€KTPOJIUTOB.
DNEeKTpOIUTHYECKas: AUCCOIMALNS. DIEKTPOIIH3.

DneKTpuiecKuil TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSITEILHBIN pa3ps/Il.
Monnus. [1na3zma.

TexHuyeckue ycTporcTBa U NPaKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTar, MICTOYHHUKY TOKA, 3JIEKTPOHATPEBATEIbHbBIE TIPUOOPHI,
AJIEKTPOOCBETUTEIHHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN IO/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OTYTIPOBOTHUKOBBIN U0/, TATHbBAHUKA.
Jlemoncmpayuu



W3mepenre cuitbl TOKAa U HAMIPSHKEHUS.

3aBUCHMOCTH COMPOTHBIICHUS IIMIHHAPUICCKAX TIPOBOTHUKOB OT JTUHEI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CwMeliaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe u3MepeHue EeKTpOoABMKYIIEH cribl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.
3aBUCUMOCTh CONMPOTUBJIEHUS METANIOB OT TEMIIEPATYPBI.

[TpoBOIMMOCTH 3JIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3TyXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeJMHEHUS PE3UCTOPOB.

N3mepenune 2eKTpoIBIKYIIEH CHIIBI ICTOYHUKA TOKA U €r0 BHYTPEHHETO
COTPOTHUBJICHUSI.

HaGmronenue amextposusa.

Me:xnpeaMeTHble CBSI3H

N3yuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kiiacce oCylmeCTBISETCS C y4ETOM
COJIEP KATEIIbHBIX MEKIIPEMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpauu ¥ TEXHOJIOTHH.

Meorcnpeomemuvie nousmusi, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOT'O
TIO3HAHUS: SIBJICHHUE, HAYIHBINA (DAKT, TUTIOTE3a, (hU3NIecKas BeTUINHA, 3aKO0H,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEpPEHUE.
Mamemamuxa: pellieHre CUCTEMbl YPaBHEHU, JTUHEHas (QyHKIIMS, Tapadora,
runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPHUECKUE (QYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX TIPOSKIIMH HA OCH KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

Buonocus: Mexannueckoe IBMKEHUE B )KUBOM Ipupoje, nuddysus, ocmoc,
TEIJI000MEH KUBBIX OPTaHU3MOB (BHIbI TETUIONIEPEIauH, TETUIOBOE PABHOBECHE),
AIICKTPUYCCKHUE SBJICHUS B KUBOU TPUPOJIC.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEIl, KUIAKOCTEN U
ra3oB, JICKTPUUECKHUE CBOMCTBA METAILJIOB, SJICKTPOJIUTUYECKAS TUCCOIUAITNS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus. npeodOpa3oBaHKe IBHXKEHUM C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, TIOIITUITHUKH, UCIIOIH30BAHNE 3aKOHA COXPAHCHUS UMITYJIbCa B
TeXHUKE (pakeTra, BOAOMET U APYTHE), ABUTATEIIb BHYTPEHHETO CTOPaHUs, TapoBast
TypOrHa, OBITOBOM XOJIOAMIHHUK, KOHAUIIMOHED, TEXHOJIOTHH TIOTyUCHHUS
COBPEMEHHBIX MaTEpUATIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH,



3NIEKTPOCTaTUYECKasl 3alUTa, 3a3eMJICHHUE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBII
IPUHTEP, AIEKTPOHArpPEeBATENbHBIE TPUOOPHI, AIMEKTPOOCBETUTEIbHBIE PUOOPHI,
rajbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUS
[TocTtostHHBIE MarHuThl. B3anmoaencTBrE MOCTOSTHHBIX MATHUTOB. MaruuTHoe
nosie. BekTop MarHuTHOW MHAYKIMU. [[puHINN CyNIepIIO3UIIMM MarHUTHBIX TOJIEH.
JIuHuM MarHUTHOM MHAYKIMKU. KapTrHA TMHUN MarHUTHON MHYKITMU TTOJIS
ITOCTOSIHHBIX MarHUTOB.
MarauTHo€ 1oJe MpOBOIHUKA ¢ TOKOM. KapTrhHa TMHUNA HHAYKIMU MarHUTHOTO
IIOJIS JUIMHHOTO IIPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOT'O IIPOBOTHUKA,
KAaTyIIKU ¢ TOKOM. OnbIT Dpcrena. B3anmonencTBrue NpoOBOAHUKOB C TOKOM.
Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.
Cuna Jlopenna, e€ MOAyJ b U HanpaBiieHUE. J[BUKEHNE 3apSAKEHHON YaCTULIBI B
OJIHOPOJTHOM MarHuTHOM nosie. Pabora cunsl Jlopenua.
SIBreHne >5IeKTPOMarHuTHOM UHAYKIMHA. [[0TOK BEKTOpAa MarHUTHOM MHIYKIIUH.
DNEKTPOBIXKYIIASA CHJIAa UHAYKIIUU. 3aKOH 3JIEKTPOMAarHuTHOM MHIIYKIIUU
Qdapajest.
BuxpeBoe 35eKkTprudecKkoe mosie. INEKTPOABUKYIIAs CUla UHIYKIINH B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.
[IpaBuiio Jlenna.
NHIyKTUBHOCTD. SIBIE€HNE CAMOMHAYKIMU. DIIEKTPOABUKYIIAS CUIIa
CaMOMHAYKIIHH.
DHeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.
TexHn4eckre yCTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: MMOCTOSIHHBIC MAarHUTHI,
AJIEKTPOMArHUTHI, AJIEKTPOIBUTATEIb, YCKOPUTEIHN AJIEMEHTAPHBIX YaCTHII,
VHIYKUHWOHHAS [1€Yb.
Jlemoncmpayuu
OnbIT Ipcrena.
OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.
JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.
B3anmonencTBue 1ByX NPOBOJHHUKOB C TOKOM.
Cuna Amnepa.
JlenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.
SIBieHME SIIEKTPOMAarHUTHON UHYKIWH.
IIpaBuiio Jlenna.



3aBUCUMOCTB JIEKTPOABUKYILEN CUIIbI MHIYKIUU OT CKOPOCTH U3MEHEHHUS
MAarHATHOTO TMOTOKA.

SIBneHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3ydeHre MarHuTHOTI'O I10JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccenenoBanue sBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA
KonebarenbHas cuctemMa. CBOOOIHBIE MEXaHUYECKUE KOJIeOaHus. ['apMoHnuecKue
kosebanus. [lepuon, yactora, amrmutya u ¢asza koynedanuit. [Ipy uHHBIHM
MasTHUK. MaTeMaTHuecKuil MasiTHUK. Y paBHEHHUE TaApMOHUYECKUX KOJICOAHUIA.
[IpeBpailieHre YHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSIX.
Konebarenbubiit KOHTYp. CBOOOHBIE JIEKTPOMArHUTHBIE KOJIeOaHus B
UJIeaJIbHOM KOJIe0aTeTbHOM KOHTYpE. AHAJIOTUSI MEKTy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KosieOanusamu. @opmysa ToMcoHa. 3aK0H COXpaHEHHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.
[IpencraBienue o 3aTyXarMX KojieOaHusX. BoIHYKI€HHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.
[Tepemennsiil TOk. CHHYCOUIaIbHBINA TEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HATIPSAKEHUS.
Tpancdopmarop. [Ipon3BoacTBO, epeaava u nMoTpedIeHNe AEKTPUIECKON
SHEPrUU. JKOJOTUUECKUE PUCKH MIPU TPOU3BOACTBE EKTposHeprun. KynpTypa
MCIOJIb30BaHU 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.
TexHn4eckue yCTpoOMCTBa U IMPAKTUYECKOE ITPUMEHEHUE: 3JIEKTPUUECKUN 3BOHOK,
reHepaTop MePEMEHHOT0 TOKa, TUHUHU 3JIEKTpoIiepeay.
Jlemoncmpayuu
HccnenoBanue mapaMeTpoB KosieOaTeabHOM cucTeMbl (MPYKUHHBIN U
MaTeMaTHYECKUI MasSTHUK).
Habmonenue 3aTyxarommx KoieoaHmii.
HccnenoBaHre CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.
HaOmronenue pezonanca.
CB0OOOAHBIE AIEKTPOMAarHUTHBIE KOJIEOaAHUSI.
OcumninorpaMmsl (3aBUCUMOCTH CUJIbI TOKA M HAIPSIKEHUS OT BPEMEHU) J1JIs
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.
Pe3oHaHc nipu nociie10BaTENbHOM COEAMHEHUN PE3UCTOPA, KATYIIKA
WHIYKTUBHOCTHU U KOHJIEHCATOpA.
Mopenb TMHUY AIEKTPONEPEAAUH.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



HccnenoBanue 3aBUCIMOCTH MEpHO/ia MAJIbIX KOJeOaHui Tpy3a Ha HUTH OT JJTUHBI
HUTH U MAcChl Ipy3a.

HccenenoBanne neEpeEMEHHOr0 TOKa B LMK U3 ITOCIEA0BATEIBHO COETMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoMAZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopocts
pPacIpOCTPAHEHUS U JJIMHA BOJHBI. [lonepednbie u MpoOIbHBIE BOJIHEI.
HnTepdepentms u qudpaknus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI U3Ty4EHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus Bektopos E, B, V B anexkrpomaruutHol BosHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIIEHUE, OJISIpU3aLnsl, TU(paKIys,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 3nE€KTPOMarHUTHHIX BOJIH. [ [puMeHEHNE 2IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CPEBI.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHNE: MY3bIKAJIbHbIC
WHCTPYMEHTBHI, YIbTPa3BYKOBAsl IUATHOCTUKA B TEXHUKE U MEJULIMHE, paiap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.
KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpakeHus: U NpeoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmoienue cBsi3u TpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON
KoJie0aHMil.

HccenenoBanue CBOWCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, IPEJIOMIICHHUE,
noJisipu3aiys, IMPpaxkuus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpamMonrHEerHOE pacCIpOCTPaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBIM HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [loctpoenne nzoOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomnienue cBeTa. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOMIOTHBIN TTOKAa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbiii yroi moiaHoro
BHYTPEHHETO OTPAKEHHS.

Hucnepcust cBera. CoXHBIN cocTaB 0enoro ceerta. LIger.



Cobuparomiye u paccenBaromue JuH3bL. ToHkast muH3a. DOKYCHOE PacCTOSHUE U
ONTHYECKAs CHJIa TOHKOM JIMH3BL. [locTpoeHne n3o0paxkeHnii B COOMparonnx u
pacceuBaromux JvH3ax. DopMysa TOHKOM JIMH3BI. Y BEJIMUCHUE, JaBAEMOE
JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONITHUKHU.

BomnoBas onrruka. aTtepdepennus ceeta. KorepeHTHBIC HCTOYHUKU. Y CIIOBHS
HaOJFOICHUS MAaKCUMYMOB ¥ MUHUMYMOB B UHTEP(EPEHITMOHHONW KapTUHE OT
JIBYX CUH(a3HbIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. Judpakimonnas pemerka. Y cioBre HaOII0eHUS TJIaBHBIX
MaKCUMYMOB TP MaJ€HUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO
PELIETKY.

[lonspuzamus ceera.

TexHuyeckue ycTporucTBa U MPaKTHUYECKOE IPUMEHEHHE: OUKH, JIYIa,
doToamnmapat, NpOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOTMHENHOE paCIPOCTPAHEHUE, OTPAKEHUE U IIPETIOMIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockona, TeJIeCKona.

Habmronenune natepdepeHInm cBera.

Hab6mronenune nudpakximm crera.

HaGmronenne nucnepcuu cBera.

[TomydyeHnue cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydyenue cekTpa ¢ mOMONIbIO AUGPAKIUOHHON PEIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaress NpesioMJIEHNs CTEKIA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CIeHUAIBHON TEOPHUH OTHOCHUTEILHOCTH
I'panuLbl MPUMEHUMOCTH KJIACCUYECKOU MeXaHUKU. [TocTyaTsl cienuanbHON
TEOPUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BAKYYME,
MPUHIIUAN OTHOCUTEILHOCTU DUHINTENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKPAILICHHE
JIUTAHBI.
DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13b MacChl C SJHEPTUEN U UMITYJIbCOM PEIITUBUCTCKON YaCTULIBI. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmymna [Tnanka cBs3u SHEPTUN POTOHA C €r0 YACTOTON. DHEPTHUS U
UMITYJIBC (DOTOHA.
OtkpeiTre u uccneaoanue pororpdexra. Onbitel A. I'. CroseroBa. 3aK0HbBI
dboTorpdexra. YpaBHenue Diinmrerna aia poroaddexra. «KpacHas rpanuiia»
dboTorddexra.
JaBnenue ceera. OnwiTel I1. H. JleGenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHuuecKkue yCTpoucTBa U MPAKTUIECKOE MPUMEHEHUE: (POTOAIEMEHT,
dboTomaTUMK, COIHEUHAs OaTapesi, CBETOAUOI.
Jlemoncmpayuu
®oTo3PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.
Ceeroauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OnbiTel Pezepdopaa 1o paccessHuro o -4acTHIl.
IImanerapHas moznens aroma. [loctynarel bopa. U3nydyenue u normouienue
(OTOHOB TpU MEPEX0JI€ aTOMa C OJJTHOTO YPOBHS SHEPTUHU Ha Apyron. Bumbl
criekTpoB. CIeKTp YpOBHEU SHEPrUr aToMa BOJIOPO/IA.
BousHoBEkIE cBoiicTBa yacTul. Bonuel ne bpounsa. KopnyckyispHO-BOIHOBOM
JTyaJn3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.
TexHuueckue yCTpOUCTBA U MPAKTUYECKOE IPUMEHECHUE: CIIEKTPAIbHBIA aHAJIN3
(cexTpocKoI), 1a3ep, KBAHTOBbII KOMIBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopna.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HaOmronenne mMHENYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HaOnronenue TMHENYaTOr0 CeKkTpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOEHUS sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITHI Pezepdopaa o onpesenenno cocraBa



panroakTUBHOTO u3nydeHus. CBoicTBa anbda-, 6era-, raMMa-u3TydeHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE POTOHA M HEUTpOoHA. HykinoHHas monens sapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino siapa. M30Torms!.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['aMMa-u3iaydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco sapa.
SAnepHble peaknuu. JleneHue u CUHTES saep.

SAnepnsiii peaktop. TepMosiepHbiii cuaTe3. [IpobieMbl U TepCIeKTUBHI s1epHOMN
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIACPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
®dynaameHTanbHble B3auMoeicTBusl. EAMHCTBO (GU3HUYECKOM KapTHHBI MUpA.
TexHn4ecKue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHE: TO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii skcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znea 8. JjieMeHTHI aCTPOHOMMHU M aCTPOPU3NKHU
Orarbl pa3BUTUA acTpoHOMUU. [TpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMMH.
Bun 3Bé3nHoro Heba. Co3Be3ausi, ipKUe 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.
ConHeuHas cucrema.
Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu ComHIla v 3BE3/1. 3BE3/IbI, UX
OCHOBHBIE XaPAKTEPUCTUKH. JlnarpaMma «CeKTpaIbHbIA KJIACC — CBETUMOCTD.
3BE3/BI MIaBHOM MOCJIEN0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) JIsl
3BE3]1 II1aBHOM MOCJIEN0BATENBbHOCTU. BHyTpeHHEE cTpoeHue 3B€31. COBpeMEHHBIE
MIPEACTABIICHUS O MMPOUCXO0KIECHUH U 3BOMoUNH CONHIA U 3BE31. DTarnbl )KU3HU
3BE3L.
Mneunsiii [Tyts — Hamia ["anaktuka. [Tonoxenue u aeuxxenne ConHia B
INanaxktuke. Tunel ranaktuk. PaguoranakTuku u KkBasapbl. YHEpHbIE IBIPHI B A1pax
TaJIAKTHK.
Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ia. Pas0eranue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.
MacmrabHas crpyktypa Beenennoii. MeraranakTuka.
Hepeménnpie mpobieMbl aCTPOHOMUH.
Vuenuuecxue nabnrooenus



HaOmnronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH JJIsI ONIPEICTICHHUS MOJI0KEHU I HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miteunoro Ilytu.

O60o01maomee MOBTOPEHUE

Ponb pu3uku u acCTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTUUECKOM, COLIMATbHON 1
THYECKOH cdepax NesaTeIbHOCTH YeJI0BEeKa, POJib U MECTO (PU3UKH U aCTPOHOMUU
B COBPEMEHHOM HAYyYHOU KapTUHE MUpPA, POJIb (U3HMUECKONU TEOPUH B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPaA, MECTO (HU3UUECKOU
KapTUHBI MUPA B 00IIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHHUI O IPUPOIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiasieTcsi ¢ yuéTomM
COJIep KaTeNIbHBIX MEKIIPEMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpauu U TEXHOJIOTHUHU.

Meorcnpeomemnvie nousimusi, CBI3aHHBIE C U3YYEHUEM METOA0B HAYYHOT'O
MO3HAHUS: SABJICHUE, HAYYHBIA (PaKT, runoTe3a, Pusnueckas BeJIMYNHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.
Mamemamuxa: pelieHre CUCTEMbl YPABHEHHM, TPUTOHOMETPHUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB, POU3BOIHBIC
AJIEMEHTApPHBIX (PYHKIUHN, MPU3HAKU MTOA00US TPEYTOJIbHUKOB, OMIPEIeIICHNE
TUIOMIAM TUIOCKUX (UTyp U 00BEMA Te.

buonoeus: snextpudeckue IBICHUS B KUBOM NMPUPOJIE, KOJeOaTeIbHbIE IBUKCHUS
B KHBOW MPUPOJE, ONTUUECKUE SIBIEHUS B )KUBOM NIPUPOJE, JEUCTBUE PATHALIUN
Ha KUBBIC OPTAHU3MBI.

Xumus: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAUIMYECKAS CTPYKTYpaA TBEPABIX TE,
MEXaHU3Mbl 00pPa30BaHUS KPUCTAITMYECKON PEIIETKN, CIEKTPATbHBIN aHAJIN3.
l'eocpaghus: MmarHUTHBIE TTONIOCA 3€MJIU, 3aJI€)KH MAarHUTHBIX Py, (POTOChEMKA
36MHOM TOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHUM.

Texnonoeus: TMHUM IIEKTPOIIEpEIad, TEHEPATOP MTEPEMEHHOTO TOKA,
AIEKTPOABUTATEIb, HHAYKIIMOHHASA I€Yb, Pafap, paAuONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus, IpOCKIIMOHHBIN aIlliapat, BOJOKOHHAS OITHKA,
coJIHEUHas barapes.



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

OcBoenue yueOHoTo npeamera «Du3nkay Ha ypOBHE CPETHETO OOIIETO
oOpazoBaHus (0a30BbIM YPOBEHB) JIOJKHO 00ECIICUUTh IOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npeameTa « Du3uKay T0IKHbI
OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIONIUXCsl pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH MO3UIIMEN TUYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOITUX
TPAAUIIMOHHBIM [IEHHOCTSIM POCCUIICKOTO OOIIECTBA, PACHIUPEHUE KU3HEHHOTO
OMbITA U OMBITA AEATEILHOCTHU B MPOLECCE PEATU3ALMNA OCHOBHBIX HAITPaBIICHUM
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKAAHCKOU MO3UIIMK 00YUYaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

MPUHATHE TPATUITMOHHBIX 00IEYEIOBEUECKIX TYMAHUCTHUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JICITEILHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;
YMEHHE B3aUMOJICNICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C UX
GYyHKIUSIMHY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKOW UACHTUYHOCTH, MAaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, TOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;
CIIOCOOHOCTH OLICHUBATh CUTYAIIMIO U PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3InyHbIM chepam npodecCHOHaATBHON ASSITENFHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEPIIIaTh OCO3HAHHBII BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(U3KUKHN Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpPbl, OCO3HAHHE IJI00ATEHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHUCTBUI B OKPYIKAIOIIEH Cpeie HA OCHOBE
3HAHMS LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpEeHUe ONbITA JEATEIbHOCTH SKOJOTMYECKON HAIIPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHE LICHHOCTU HAyYHOU JAESTENIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUEHUS
(U3UKK OCYHIECTBISATh MPOECKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTD
WHIUBUYAJIBHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jlornueckue aelcTBUA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTyaJIU3UPOBATh MPoOJIeMy, pacCMaTprBaTh
€€ BCECTOPOHHE;
OTIPEICIIATh LEN IEATEIbHOCTH, 3aaBaTh apaMeTPbl U KPUTEPUU UX
JIOCTHIKCHMS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX
SIBJICHUAX;
pa3pabaThiBaTh MJIaH PEIICHUS MPOOIEMBI C YIETOM aHAN3a UMEIOIINXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITETHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBATH U BBITMIOJIHATH PA0OTY B YCIOBUSX pPEaJbHOTO, BUPTYAIHLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX TTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJIETh HAYYHOW TEPMUHOJIOTUEN, KIIFOUEBBIMU MOHITUAMHU U METO1aMU
buznuecKoil HayKu;



BJIa/IETh HABBIKAMU Y4EOHO-HCCIEA0BATEIbCKON U IPOEKTHOM JIEATEIHHOCTH B

o0nactu (PU3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY ITOUCKY

METOJIOB pEUICHUS 3a/1a4 (PU3UYECKOTO COAEPIKAHUS, TPUMEHEHHUIO Pa3IMUHbIX

METO/I0B [TO3HAHMS;

BJIAJICTh BUIAMU JICSITEIIbHOCTH 1O MOJTYYEHUIO HOBOT'O 3HAHMS, €TO

MHTEPIIpEeTALNU, TPeoOPa30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX Y4EOHBIX

CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAT IPUYMHHO-CJIEJCTBEHHBIE CBSI3U U aKTyalIU3UPOBATh 3a]1a4y, BbIIBUTATh

rUnoTe3y e€ pelieHus, HaXOAUTh ApIrYMEHTHI IS JOKa3aTelIbCTBA CBOUX

YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUS 3a7]aui PEe3yabTaThl, KpUTHUECKU

OLIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 331Ul B 00pa30BaTENIbHOM

JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETb MEePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00JIacTh

KHU3HECSITSIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.
Pa6ora ¢ undpopmaumeii:

BJIa/IE€Th HaBbIKaMU MOJY4YeHUs] HHPOpMAIMKU (PU3NYECKOTO COAEPIKAHUS U3

UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBISAThH OUCK, aHAJIN3,

CUCTEMAaTH3ALMI0 U UHTEPIIPETALMIO MH(POPMALIMK Pa3IMYHBIX BUAOB U (HOpM

MIPEICTaBICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTUHN B

pellIeHnH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 C

coOJiroicHueM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MaCHOCTU, TUTHUEHBI,

pecypcocOepexeHust, MPAaBOBBIX M 3THYECKUX HOPM, HOPM HHPOPMAITHOHHOM

0e30IacHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOTO COAECPKAHUS B Pa3IMUHbIX (hopMaTax ¢ yu€Tom

Ha3HauYeHUsS UH(POPMAIIUU U TIEICBOU ayJUTOPUH, BEIOUpAs ONTUMATBHYIO (OpMy

NPEJICTABICHUS U BU3YyaTH3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYILECTBISAThH OOIIEHNE HA YpOKaxX (PU3MKH U BO BHE-YPOUHOU AESITENbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYyallMil U CMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



MOHMMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON
paboThI;

BBIOHMpATh TEMAaTUKY U METO/bI COBMECTHBIX JCHCTBHI ¢ y4ETOM 00IIUX
MHTEPECOB M BOZMOKHOCTEH Ka)kJJOTO WieHa KOJJICKTHBA,;

IPUHUMATD LEJIM COBMECTHOM JIeATEIbHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATD
JefcTBUSA 1O €€ TOCTUXKEHUIO: COCTABIIATH IUIAH IEHCTBUM, pacpeesiTh POJIH C
y4€TOM MHEHUN yYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOM pabOTHI;
OLIEHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJI0TO YYaCTHUKA KOMaHIbI B OOLIHiA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAECH C TIO3UIIMY HOBU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISATH MO3UTUBHOE CTPATETMUYECKOE TMMOBEJICHUE B PA3TMYHBIX CUTYaIUsX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBHSA
Camoopranusauus:
CaMOCTOSITEJIEHO OCYILIECTBIISITh TI03HABATENIbHYIO JAESITEIbHOCTh B 00JIACTH
(GU3UKY U aCTPOHOMUHU, BBISBIISITH IPOOJIEMBI, CTABUTH U (DOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;
CaMOCTOSATENbHO COCTABIIATH IJIaH PEIICHUS PACUETHBIX U KAYECTBEHHBIX 3a/1ad,
IUTaH BBITIOJTHEHUS PAKTUYECKOM paboThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;
JaBaTh OLEHKY HOBBIM CUTYaLlUsM;
pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
nienaTh OCO3HAaHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha cedst
OTBETCTBEHHOCTb 32 PEILICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO SPYAUIIMHI B 0071aCTH (PU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CUTYallsIM, BHOCUTb KOPPEKTUBBI B ACSTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;
BJIAJI€Th HABBIKAMU MTO3HABATENILHON PeIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;
UCIOJIb30BaTh MPUEMBI peIeKCUH [Tl OLEHKU CUTYallld, BEIOOpa BEPHOTO
peLIeHHS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATDH PELIEHUS 10 UX CHIXKEHUIO;
IIPUHUMATh MOTUBBI ¥ apPIYMEHTBI IPYTUX IIPHU aHAIIM3€E PE3yIbTaTOB
NEATEIbHOCTH;
NPUHUMATH Ce0sl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,



MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPH aHAIIN3€E PE3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mporiecce TOCTIKEHUS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MTPOTPAMMEI 110
(buU3MKe 11 YPOBHS CpeIHEro 00IIero 00pa3oBaHus y 00yqaronuxcs
COBEPIIICHCTBYETCS YMOITMOHABHBIN MHTEIIEKT, TTPEATIOIararoIIHii
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUJICTh HANIPABJICHUS Pa3BUTHsI COOCTBEHHOUW SMOIIMOHATBHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

caMOpeTyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBE/IEHUE, CIIOCOOHOCTD aJanTUPOBATHCS K
HYMOIMOHAJILHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHE MOTHUBAIINH, BKIIOYAIOIIEH CTPEMIICHHUE K JIOCTHKEHUIO 1S U
yCTeXy, ONTUMH3M, HHUITMATUBHOCTh, YMEHHE ICHCTBOBATH HCXO/ISI M3 CBOUX
BO3MOKHOCTEH;

AMIIATHH, BKIIOYAIONICH CITOCOOHOCTh TOHMMATh AMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YAUTHIBATH €T0 MPHU OCYIIECTBICHUH OOIIECHUS, CTOCOOHOCTD K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BHICTPAaNBATh OTHOIIIECHUS C
JIPYTUMU JTFOABMH, 3200 TUTHCSI, POSIBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K koniry oO0yuenus B 10 ki1acce npeamMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
JIEMOHCTPUPOBATH HA MMPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATH TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (DU3NYECKUX MOJICTIEH:
MaTepHuaibHas TOYKa, MHEPIHAIbHAS CUCTeMa 0TCUETa, a0COMIOTHO TBEPIOE TEIIO,
WJICaJbHBIN Ta3, MOJEIIA CTPOCHUS ra30B, JKUIAKOCTEN U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacno3HaBath Pu3nUYecKue ABJICHUS (ITPOIECCHI) M OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOCHUS BELIECTBA U
AIEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE
JBUKEHUE, CBOOOTHOE MMA/IEHHUE TEJl, IBUXKEHHE 110 OKPYKHOCTH, UHEPLUS,
B3auMojencTrue Tei, Audpdy3us, 6pOyHOBCKOE ABUKEHUE, CTPOCHUE KUJIKOCTEN
U TBEPMABIX TEJ, U3BMEHEHHE 00hEMA TEJT TPU HarpeBaHUU (OXJIAKICHHUH ), TETIIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHJEHC AL, IUIABJIIEHUE, KPUCTAIUIN3ALNS, KUIIEHUE,



BJIQYKHOCTh BO3/yXa, [IOBBIIEHUE IABJIICHUS Ia3a IPU €ro HarpEBAHUH B 3aKPBITOM
COCYZE, CBSI3b MEXK]y MapaMeTpaMy COCTOSIHMS ra3a B U30IpoLeccax,
AIEKTPU3ALUs TEJ, B3AUMOECICTBUE 3aPSI0B;

OIKCHIBAaTh MEXaHUYECKOE ABMXKEHUE, UCIIONb3Ysl (PU3NUECKUE BETUYUHBIL:
KOOpAMHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUia,
UMITYJIbC T€J1a, KHHETUYECKAs SHEPIHsl, IOTEHUUAIbHAs SHEPI U, MEXaHUYeCKas
paboTa, MexaHU4eCKasi MOIIHOCTD; ITPU OMKUCAHUH MPABUIIBHO TPAKTOBATh
($u3NYECKUN CMBICI UCTIONb3YEMbIX BEJIMUHMH, UX 0003HAYEHUS U €TUHUILIB,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEINYMHY C IPYTUMU
BEJIMYMHAMU;

ONKCHIBATH U3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIE SABJICHHUS, UCTIONb3YS
(du3nYecKue BEIUYMHBI: JaBJICHUE ra3a, TeMIepaTypa, CPEIHssI KHHETUYECKAs
DHEPrUs XaOTHYECKOTO JIBHKEHHSI MOJIEKYII, CPEAHEKBAIPATUYHAS CKOPOCTh
MOJIEKYJI, KOJIMUECTBO TEIJIOThI, BHYTPEHHSS SHEPrHs, padboTa raza, KoapuuueHT
MOJIE3HOTO JIEUCTBUS TEIJIOBOTO ABUTATEIIS; IPYU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NUYECKUI CMBICII UCTIONb3YEMBIX BEIMYMH, X 0003HAUEHUS U
€AMHUIIBI, HAXOUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUYHHY C
JPYTUMU BEJIUYHHAM;

OINMCHIBATH U3YyUYEHHBIE JIEKTPUUECKHE CBOWCTBA BEIIECTBA U SJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIOJB3YS (PU3NUECKUE BETMUMHBL: SJIEKTPUUECKUN 3apA/l,
AIEKTPUYECKOE T0JI€, HAMPSKEHHOCTH MOJIs, MOTEHIMAII, PA3HOCTh MOTEHLIUAJIOB,;
IpU OMUCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIB3YEMBIX
BEJIMYMH, X 0003HAYECHUS U €IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLIHE
JaHHYIO (PU3MYECKYIO BETMUMHY C IPYTUMH BEJIMYMHAMY;

aHANIM3UPOBaTh PU3NUECKHE MPOLECCH U ABJICHHUS, UCTIONb3YS (U3NUECKUE
3aKOHBI U IPUHIIUIIBL: 3aKOH BceMupHoro Tsarorenus, |, 11 u 11 3akonst HetoToHa,
3aKOH COXPAHEHMSI MEXaHUUYECKOW SHEPTUHU, 3aKOH COXPAHEHHSI UMITYJIbCa,
MPUHIUI CYNIEPIIO3ULIAN CUJI, MPUHLKII PABHOIIPABUS MHEPLUAIBHBIX CUCTEM
0TCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEJIHEH KUHETHUYECKOM SHEPTUH TEIIJIOBOTO JIBHXKEHHS MOJIEKYI C
aOCOJIFOTHOM TeMIIepaTypoOi, MEePBHIN 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHCHUS
AIIEKTPUYECKOrO 3apsiaa, 3akoH KysoHa, IpHu 3TOM pas3innyaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BHIPAYKEHUE U YCIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE IPUHLIMIIBI JEHCTBUS MAlllUH, IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh yCIOBHUS UX O€30MACHOTO HCIOIb30BaHUS B IIOBCETHEBHOM
KU3HH;

BBITIOJIHSATH 3KCIIEPUMEHTHI IO UCCIIETOBAHUIO (PU3NYECKUX SBICHUHN U MPOILIECCOB
C UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM, IPU 3TOM (POPMYIHPOBATH



npoOsemMy/3aaqy ¥ THIIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEIIOKEHHOTO 000PYI0BaHMUS, POBOIUTH OMBIT U (DOPMYJIUPOBATH BEIBOIBL;
OCYIIECTBIIATH PSIMBbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEJTUYHH, IIPU ITOM
BBIOMPATH ONTUMAJIBHBIN CIOCO0 U3MEPEHUSI M UCTIOIb30BATh U3BECTHBIE METO/IbI
OLICHKH TTOTPEUIHOCTEN U3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXTy (PU3NUECKUMHU BEIIMYMHAMH C UCIIOJIB30BAHUEM
MPSMBIX U3MEPECHUM, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMUMH B BUJI€ TAOJIHIL U
rpaduKoB, JAeNaTh BEIBOJABI IO pe3yjIbTaTaM UCCIEeI0BaHNUS;

coOJTI01aTh TIpaBUiIa 0€30MAaCHOTO TPY/a IIPU MPOBEACHUHN UCCIIEIOBAHUM B
paMKax y4eOHOT0 3KCIEPUMEHTA, YUEOHO-UCCIEA0BATEIbCKOM U MTPOEKTHOM
JESATEIbHOCTH C UCIIOIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U Ja00OPATOPHOTO
000Opy10BaHUS;

peraTh pacu€THBIC 3a/1a4H C SIBHO 33JIaHHOMN (PM3UUECKOM MOJIENbIO, HCTIONb3YS
(u3nYecKue 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a1a4i BBIOUPATH
(U3UYECKYIO MOJICIb, BBIICIATH (PU3UUECKUE BETUYUHBI U (POPMYIJIBI,
HEO0OXOAUMBIE ISl €€ peleHus], IPOBOAUTh PACUETHI U OLIEHUBATh PEATIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

pelaTh KaUeCTBEHHbIE 3a]a4M: BEICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYKJICHUI C OMOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

WCITIOJI30BATh MIPU PEIICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(OPMAITMOHHbBIE
TEXHOJIOTUH JJIs1 TOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALIMU U TIPEACTABICHUS
y4eOHOHM ¥ HAYYHO-TIOMYJISIPHON WH(GOPMAITNH, TIOTYYEHHON U3 Pa3IuIHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;
MIPUBOJIUTH MPUMEPHI BKJIaa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM KU3HU TS
oOecrieueHus: 6€30MaCHOCTH MPU OOPAIIEHUH C TPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsl COXPAHEHUS 3J0POBbS U COOJIIOICHHSI HOPM DKOJIOTMYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpee;

paboTaTh B rPyIIIIe C BBITOJHEHUEM Pa3IUYHBIX COIMAIIBHBIX POJICH, TUTAHUPOBAThH
paboTy Tpynibl, palMOHAIBHO PACTIPEAENATh 00S3aHHOCTU U TUIAHUPOBATH
NeSATEIbHOCTh B HECTAHIAPTHBIX CUTYAIIUIX, aJIEKBAaTHO OIIEHUBAThH BKJIA]l
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIIHI B PEUICHHE pacCMaTpUBaeMOil MpoOIeMBl.

K koniy o0yuenus B 11 ki1acce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (GU3UKH B POPMUPOBAHUHU
COBPEMEHHOW HAYYHOM KapTHUHBI MHAPA, B Pa3BUTUNA COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOUN JACATEIBbHOCTH JIOIEH, HETOCTHOCTh U €AUHCTBO
(bu3nYecKoi KapTUHBI MUPA,

YUUTHIBATH TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJIEICH: TOUCUHBIN
AIEKTPUYECKUH 3apsij, Tyd CBETA, TOUCUHBII HCTOYHUK CBETA, A/I€pHAs MOJIEIb
aToMa, HyKJIOHHast MOZIeNTb aTOMHOTO si/ipa MU PelIeHUN PU3NIECKUX 33]1aY;
pacrno3HaBaTh PU3NYECKUE SABJICHUS (IIPOIIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOIMHAMUKHU U KBAaHTOBOW (DU3UKU: PJIEKTPUUECKAsl TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMUUECKOE, MATHUTHOE JICMCTBUS TOKA, B3aUMOJECH CTBUE
MarHUTOB, SJIEKTPOMAarHUTHAsI UHAYKIIUS, I€MCTBUE MATHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM M JIBHKYIIUICS 3apsi]l, SJIEKTPOMarHuTHBIE KOJICOaHUsI U
BOJIHBI, IPSIMOJIMHEITHOE pACHPOCTPAHEHHUE CBETA, OTPAXKEHUE, TPETIOMIICHHE,
uHTephepeHIus, TuPpaKIus U NOJIIpU3aINsI CBETA, TUCIIEPCUs CBETA,
dbotoanexTpudeckuii 3gdexT (hoToaddeKT), CBETOBOE aBICeHUE, BOSBHUKHOBEHUE
JIMHEWYATOro CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAs U HCKYCCTBEHHAs
PaIuOaKTUBHOCTB;

OIMKCHIBATHh U3yUEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHIE, MATHUTHBIE,
ONITUYECKHE, DJICKTPUUECKYIO TPOBOIMMOCTD PA3IUYHBIX CPEN) U
AJIEKTPOMArHUTHBIE SIBJICHUS (TPOLIECCHI), UCTIONB3YS (PU3NUECKUE BEIIMUUHBL:
AIEKTPUYECKUH 3apsJl, CHUJIAa TOKA, SJIEKTPUUECKOE HANIPSIKEHUE, DIIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, AIEKTPOABIKYINAS CHiia, padoTa TOKa,
WHIYKIHUS MAarHUTHOTO MOJIsA, cujla Ammnepa, cuiia JlopeHna, MHIyKTUBHOCTh
KaTYILIKH, SHEPTUSI JIEKTPUUECKOI0 U MAarHUTHOT'O TIOJIEH, IEPUOJ] U 4acTOTa
KoJIeOaHMI B KOJIeOaTEIbHOM KOHTYPE, 3apsi/i U CUJjla TOKa B MPOLECCe
rapMOHUYECKUX AIEKTPOMArHUTHBIX KOsieOaHui, (POKYCHOE pacCTOSTHUE U
ONTUYECKAas CHJIa TUH3bI, IPU OMUCAHUU TIPABMWIIHHO TPAKTOBATH (DU3UUIECKUI
CMBICII UCTTOJIB3YEMbBIX BEJTUYHMH, UX 0003HAYCHUS U CAMHUIIBI, YKA3bIBATh
(bopMyIIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUUUHY C APYTUMHU
BEJIMYMHAMU;

OMUCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, IJIMHA BOJIHBI M 4aCTOTA CBETA,
DHEPTHUS U UMITYJIbC (POTOHA, TIEPHO/T TIOTypacIiajia, JHEPTUs CBSI3U aTOMHBIX S7ep,
MIPU OMTMCAHUU MPABUIIHLHO TPAKTOBATh (PU3HUUECKUM CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUIIbI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLINE
JTAHHYI0 (PM3UYECKYIO BETUYNHY C APYTUMH BETMYMHAMHY, BBIYUCIISATH 3HAYCHUE
(U3UYECKON BEIIMUNHBI,

aHATM3UPOBATh (PU3MUECKHE MPOIIECCHI U SBIICHUS, UCTIONB3Ys (PU3HUECKHE
3aKOHBI U IPUHIUIIBL: 3aK0H OMa, 3aKOHBI IOCJIEIOBATENBHOTO U NAPAJIEIbBHOTO



COEIMHEHUS IPOBOJHUKOB, 3aKOH J[>)koyis—JIeHIa, 3aK0H 3JIEKTPOMarHUTHOM
WHIYKIUH, 3aKOH MIPSMOJIMHEMHOTO PacCpOCTPaHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETAa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHUE DiHIITeHHA 75 (oTodhdeKTa,
3aKOH COXPAHEHMsI SJHEPIMH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUS
IIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI MaCCOBOT'0 YHCIIa, IOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachajia, Ipy 3TOM pa3inyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €r0 MaTEMaTUYECKOE BbIPAKEHUE U YCIOBUS (TPaHULbI, 00JIaCTH)
IIPUMEHUMOCTH;

OIIPEJENIATh HAIPABJICHUE BEKTOPA MHAYKIIMA MarHUTHOTO IOJISl IPOBOJHUKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U ONMKCHIBATH U300paKEHUE, CO3/1aBAEMOE INTIOCKUM 3€pKaOM, TOHKOM
JINH30M;

BBITNOJIHATH KCIIEPUMEHTBI IO UCCIIEIOBAaHUIO (PU3NYECKUX SBJICHUHN U MPOLIECCOB
C UCTIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUIL: PU 3TOM (POPMYIUPOBATH
npo0JieMy/3ajauy U TUIOTE3y YYEOHOTO AKCIIEPUMEHTA, COOMPATH YCTAHOBKY U3
MPETI0KEHHOTO 000PYI0BaHHUSI, POBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;
OCYUIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYHH, IPU ITOM
BbIOHMpaTh ONTUMAJIbHBIN CIIOCO0 U3MEPEHUS U UCTIOIB30BaTh U3BECTHBIE METO/IbI
OLICHKH MOTPEIHOCTEN U3MEPEHNN;

UCCJIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH C UCIIOJIb30BAHUEM MPSIMBIX
W3MEPEHUI: IPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YJIHTATHI
MOJIYYCHHOU 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH B BUJIE TAOJIHUII U TPpaUKOB,
JieaTh BBIBOJIBI 0 PE3YJIBTATAM MCCIIEIOBAHUS;

co0Ir01aTh MpaBuiia 6€30MaCHOTO TPyia IPU MIPOBEIECHUH HCCIEI0BaHUN B
paMKax yueOHOTO KCIIEPUMEHTA, YUEOHO-UCCIEA0BATEIbCKON U MTPOEKTHOM
JEeSATEIbHOCTH C UCTIONb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U JaO0OPATOPHOTO
000pyI0BaHUS;

peliaTth pacy€THbIE 3aJa4Uu C SIBHO 3aJJaHHON (PU3NUECKON MOJIENbIO, UCIIONb3YS
(bu3nYecKue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIN3a yCIIOBUS 3a1a4i BHIOUPATH
(bu3MYECKyI0 MOJIENb, BBIIENATh (PU3NUYECKre BEIMYUHBI U (POPMYJIBI,
HEe0OXoAUMBbIE ISl €€ peleHus], IPOBOAUTb PACUEThI U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOTO 3HaueHUs (PU3NUECKOIN BEINUNHBI;

pelaTh Ka4YeCTBEHHBIE 3aJa4l: BbICTPAUBATh JOTUYECKHA HETPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI ¢ OMIOPOM HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
(duznueckue sBICHUS,

UCIOJIb30BaTh NPHU PEIIEHUH YUeOHBIX 3a/]a4 COBPEMEHHbIE MH(POPMAIIHOHHBIE
TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U IPEICTABICHHUS
yueOHOW U HAYYHO-TIOMYJISIPHON MH(OPMAIINH, TOTyUYEHHON U3 pa3TUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh [1OJIy4aeMy0 HH(POPMALHUIO;



OOBSCHATH MPUHIUIBI ACUCTBUS MAIINH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh yCIOBHS UX 0€30MaCHOIO UCIIOJIb30BAHUS B MIOBCEHEBHOM KU3HU;
PUBOIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE IPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS TI0 (DU3HUKE B TTOBCETHEBHOM KU3HU AJIS
oOecrniedeHuns: 6€30MaCHOCTH MPH OOpaIICHUH ¢ TPUOOPaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, Il COXPAHEHHUSI 310POBbs U COOIIOAEHHSI HOPM SKOJIOTMYECKOTI0
IIOBEJICHUS B OKpYXalolleH cpene;

paboTaTh B IpyIIIE C BHITOJIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IIaHUPOBATh
paboTy rpymnbl, pAlMOHAIBLHO PACIPEAENIATh O0S3aHHOCTU U TUIAHUPOBATH
NEeSATEIbHOCTh B HECTAHIAPTHBIX CUTYALMX, aJIEKBAaTHO OIIEHUBAThH BKJIa]
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIHI B pEIEHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Nepexoabl

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

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHIYKIMS https://m.edso00.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSJ:I/I//I;?:;(;)ES/I?MRWC
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 nggﬁ;t;;grou%mlcgk
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoxka Koutpoabnubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®dusrka — HayKa O MPUPOJIC.

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

yi a https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHune. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 Cyrneprno3uiuu cui. Bropoii 3akox bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEpPTUs YIPYTo
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHMAJIbHEIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas padora no teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buytpennss sueprus
TEPMOJIMHAMHYECKOI CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCThH BEUIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo0.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosekynsipHas bubnuorexa [IOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
Y2Ip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIA3AIIHS.
43 VnenbHas TermI())Ta l'IJ'IaBJ'IeII;I/ISI bubmmorexa [OK
. ' https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 0% 0
PABHCHUE TEILIOBOTO baitca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH DJIEKTPUIECKHAI bubmmorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moist. [Toreniman. PasHoctn bubmorexa [TOK
) Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTaTHYECKOM noie bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €70
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3axon OMa 71 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—~n-niepexona. IToynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B PaCTBOPAX U

pacruiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«OIEeKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJISI HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TIOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMarHuTHas HHAYKIus. [loTok

6 BEeKTOpa MarHUTHON uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJIST KaTYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHLI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marauroe
noJie. DNEeKTPOMarHuTHasE MHAYKIUSD)

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTHU OT JJIMHBI HUTHU WU MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAHCHUS SHCPIUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIE 2JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KA3HU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbiil bubmuorexa [JOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
[OKa3aTeJis IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue CBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenne aucnepcun
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€30MacHOTO IPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorexa L
R https://m.edsoo.ru/ffOcfa42
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN Bu6 OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U nomorexa L
HMITYTHCOM, DHEprus HOKOS https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIEIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa LTOK
A ' https://m.eds00.ru/ff0d015e
«Kpacnas rpanuna» hotodrpdexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE buomorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOW ONTHKHW https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoieHue GoTOHOB
48 m I/Iyl';{e exojie aTOMEIlH co H(;I;o OBHS bubmmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BonnoBbie cBolicTBa yacTuil. BoJHBI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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https://m.edsoo.ru/ff0d04a6
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BBIHYXKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [Ipo6iiembl, IEPCIICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHON
SHEPreTUKHU

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/ipl HaOMo1eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHILI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nYecKoil KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3pesaus,
SIpKUE 3BE3/bl, IIJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoiiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHila B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIaKTUK

Bcenennas. Pa3z0oeranue rajaakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBOe U3nyyenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLUATBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJI0BeKa

O6o06maromuit ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pons
¢buznueckoil Teopun B GopMHUPOBaAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06maromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHast MHIYKIUS
PezepBHblii ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YUEBHO-METOJNUYECKOE OBECITEHEHUE OBPA30OBATEJIbBHOI'O
[TPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIbI JIJTS YUHEHUKA

» ®usuka, 10 kimace/ KacesaoB B.A., O6mecTBO ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kimace/ KacesinoB B.A., O0111€CTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemienue»

METOJMYECKHUE MATEPUAJIbBI JIUUIA YUUTEJLA

[Tporpamma kypca pusuku ais 10—11 kmaccos.

bazogsiit yposens (aBTop B. A. KacbsiHOB)

YMK «®Puzuka. 10 knacc. ba3oBblil ypoBEHb

1. ®usuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM HPUII0KEHUEM
(aBTop B. A. KacbsiHOB).

2. ®uzuka. 10 kinacc. bazosiil ypoBenb. MeTonuueckoe nocodue (aBtop B. A.
KacpstHoB).

3. ®usuka. 10—11 xmaccel. ba3oBsiii ypoBens. TeTpaab mis 1a00paTOpHBIX
pab6ot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®usuka. 10—11 xnaccel. ba3zoBelil ypoBeHb. KommuiekT TeTpaneit 1uis
KOHTPOJIBHBIX padoT (aBTop B. A. KacbsHOB)

5. ®usuka. 10 knace. JlugakTuaeckue KapTouKu-3a1anus (aBTopsl M. A.

VYmakos, K. M. Yakon).



YMK «®uszuka. 11 kinacc. bazoBblil ypoBEHb)»

1. ®uzuka. 11 knacc. ba3oBblil ypoBEeHb. YUEOHUK C 3JIEKTPOHHBIM HPUIIOKEHUEM
(aBTop B. A. KacbsiHOB).

2. ®usuka. 11 kmace. ba3oBwiii ypoBeHb. MeTtoaundeckoe mocodue (aBTop B. A.
KacpsHOB).

3. ®usuka. 10—11 xnaccsl. ba3oBslii ypoBeHb. TeTpaab ajist 1a00paTOpHBIX
pabort (aBTopsl B. A. KacbsHos, B. A. KopoBun).

4. ®usuka. 10—11 xmaccel. ba3zoBbiii ypoBeHb. KOMIIIEKT TETpaaen s
KOHTpPOJIbHBIX padoT (aBTophl B. A. Kacesnos, U. B. UrpsiioB).

5. ®uzuka. 11 knace. [lugakTudyeckue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Ymakos).

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

1 http://nsportal.ru - conmanbHas ceTh pAOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢usuka B 1mKoJe.

3 http://festival.1september.ru/articles/ - ¢hecTuBaip negarornyeckux uiaei
«OTKPBITBIN YPOK».

4 http://www.fizika.ru/ - caiit as yunreneid GU3NKKA U UX YICHUKOB.

5 http://www.physics.ru/ - marepuasbl o Gpu3uKe.

6 www . ege .edu.ru - madopmMarmoHHbIi moptan EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius LIOPoB









