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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOTO ypOBHA HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHHM K pe3yiabTaTam
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, npeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yuy€toMm (enepaibHOl pabouel MporpamMmbl BOCIUTAHUS U
KOHILICTIIIUM TpenojaBaHusl yuyeOHoro mnpenMera «@Dusrka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanun, peann3yoImux OCHOBHBIE
o0Opa3oBaTeIbHbIEC TPOrPAMMBI.

Copnepxkanue mporpamMmbl 1o (U3UKE HaAmpaBiIeHO Ha (QOopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa obyyvaromuxcs 10—11 kmaccoB npu 00ydeHun
ux (u3uKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOAXO0/A.
[Iporpamma no pusuke coorBercTBYeT TpeboBaHusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METAIlPEIMETHBIM pe3yJibTaTaM O0y4YeHUs], a TaKKe
YUUTBHIBAET HEOOXOAMMOCTh pEATU3alUU MEXIPEIMETHBIX CBsI3ed (PU3MKU C
€CTECTBEHHO-HAYYHBIMH y4YE€OHBIMU IIpeIMETaMU. B Hell onpenensoTcss OCHOBHBIE
LEeIN U3Y4YeHUs! (PU3MKH HA YPOBHE CPEIHEro 00IIero 0opa3oBaHus, IUIAHUPYEMBIE
pe3yJIbTaThl OCBOEHUS Kypca PU3UKU: INYHOCTHBIE, METAIIPEIMETHBIE, IPEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

 IJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHMS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM O0yUYEHUS;

 cojepkaHue yaeOHoro npeamera « Ou3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O Haubojee OOMMX 3aKOHaX MNPHUPOAbL, BHICTYMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMi 00 okpysxaroreM mupe. LlIkonbHbIN Kype Gu3ukn — cucteMooOpa3yronui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB, MOCKOIBbKY (PU3NUECKHE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SIBJICHUW, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢dbuzmyeckoir reorpadueit u actpoHomueill. lcmonp3oBaHME W aKTUBHOE
OpUMeHeHue (U3MYECKUX 3HAHUM  OmlpenessieT XapakTep W pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTH B cpepe FIHEPTeTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
MOJIYYeHHUs] HOBBIX MAaTEpPHAJIOB C 3aJIaHHBIMU CBOWCTBAMH W Jpyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHOHAYYHOUN KapTHUHBI
Mupa oO0yyaroumxcs, B (OPMUPOBAHHWE YMEHHM NPUMEHSATh HAyUYHBI METOJ
MO3HAHUS NP BBINOJIHEHUN UMH Y4€OHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca Gu3HKH 17151 YPOBHS CPEAHET0 00111ero 00pa30BaHMs MOJIOKEH
pAI UAeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLIHUIIBI €I0 TOCTPOEHHUS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/iesioB (U3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn ecenepanuzayuu. B cOOTBETCTBHMM ¢ HEH MaTepuan Kypca (GU3UKH
o0ObeauHEH BOKPYr (QU3HUECKHX Teopuid. Bemymmm B Kypce SBISETCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanmszanus TpeArnosiaraeT HCIOJIb30BaHHUE
TYMaHUTAPHOTO TOTEHIMaNa (U3NYECKOW HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS
(bU3UKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUCCKIMHU, HDABCTBEHHBIMH
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonou nanpasnrennocmu. Kypc pusuku npeamnoaracT 3HakOMCTBO
C IIMPOKUM KPYIrOM TE€XHUYECKHUX M TEXHOJIOTHMYECKUX MNPHUIOKECHUNA H3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes oskonocuzayuu peanusyeTcsi TMOCPEICTBOM BBEACHHUS 3JIEMEHTOB
CoJIep KaHusl, TOCBAMIEHHBIX 3KOJOTUYECKUM ITPOOIEMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PA3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke OOCyXIeHUus Mpoliem
PalMOHAIBHOIO MIPUPOIONOIB30BaHUS U SKOJOTUUECKONW OE30MMaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro OOILero
oOpa3oBaHus SBISAIOTCS (Ppu3nueckue Teopuu ((popMuUpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsl (PU3UUECKON TEOPUH, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIUIIOB B COBPEMEHHBIX ITPEACTABICHUIX O IPUPOJIE, TPAHNULIAX IPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (DU3MKU peau3yercs Mpexne
BCEro 3a CYET OpraHM3alMi SKCIEPUMEHTAIbHON NEATEIbHOCTH OO0YYaroIIMXCs.
Jl5is 6a30BOTO ypOBHS Kypca GU3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPbIE B IpOTpamMme
no (usnuke OObENUHEHBI B OOIIMI CMHCOK YYCHHYECKUX MPAKTHUECKUX pPaboT.
Boigenenre B yKa3aHHOM TNI€pedyHE JabOpaTOPHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCS] YIaCTHUKaMH 00pa30BaTEIbHOTO IMpoliecca
UCXOJII U3 OCOOEHHOCTEW TUTAHMPOBAHWS M OCHaIeHus kabwHera ¢usuku. [Ipu
3TOM OO0ecCHeurnBaeTcs OBJaJeHHEe OOy4YaloIMMUCS YMEHUSIMU TMPOBOJIUTH
KOCBEHHBIC HM3MEPEHHMsI, MCCIICIOBAHMUS 3aBHCHUMOCTEH (DM3MUECKUX BEIWYHH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yAETISETCS PEIICHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM AJIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIIOTCS 3aJ1a4M C SIBHO 33JaHHOMN
Gu3MYECKO MOJENbl0, TO3BOJISIIONIME TPUMEHSITh H3yYEHHBIE 3aKOHBI M
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjienia Kypca, TaK U WHTErpUpys 3HAHUS U3



pa3HbIX pa3nenoB. JJig KaueCTBEHHBIX 33Ja4 MPUOPUTETOM SBIISIOTCS 3a/laHus Ha
OOBSICHEHHE MpPOTEKaHUs (U3MUYECKUX SIBJICHUH M IPOLIECCOB B OKPY’KAIOLIEH
KU3HU, TpeOyroue  BblOOpa  Qu3MUecKOW  MoJenu  Uid  CUTYyaluu
IPAKTUKOOPHUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBUU ¢ TpeboBanusiMu OI'OC COO k mMaTepuaibHOTEXHUYECKOMY
o0ecrnieueHn0 y4eOHOro mpouecca 0a3oBblli ypOBEHb Kypca (PU3MKH Ha YpOBHE
CpeqHero oomero o0pa3oBaHMsA AOKEH HM3y4yaThCsl B YCIOBUSX IPEAMETHOTO
KaOuHeTa (U3MKM WM B YCIOBUSAX HHTETPHUPOBAHHOIO KaOWHETa MpPeIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kabunere Qu3uku HOKHO OBITH HEOOXOIUMOE
nabopatopHoe OOOpYyIOBaHUE MJI BBIIOJHEHUS YKa3aHHBIX B IPOrpamMMe [0
¢du3MKe YIeHUYECKUX MPAKTUYECKUX PabOT U EMOHCTPAIIIOHHOE 000pYJ0BaHHE.

JeMoHcTpanimoHHoe obOopynoBaHue GOpMUPYETCST B COOTBETCTBUU C
MPUHIIUIIOM MWHUMAJIBHON  JTOCTATOYHOCTH M 00ECTeUYMBACT IOCTAHOBKY
MEPEUUCICHHBIX B TporpaMme 10 (U3MKEe KIIOYEBBIX JIEMOHCTpAIil s
UCCJIEIOBAHMUSI  M3Yy4YaeMbIX  SIBIIGHUA W  TMPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHHH.

JlaGopatopHoe oOOpynoOBaHUE ISl YYEHHUYECKUX MPAKTUUECKUX padoT
dbopmupyeTcsi B BUJIE TEMATHUYECKMX KOMIUIEKTOB M OOECIeYMBAETCA B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JByX oOydaromuxcs. TeMmaTnuyeckue KOMIUICKTHI
7a00paTopHOTO O00O0pYAOBaHUS JOJDKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUSI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

- (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYYaroNIUXCsl K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

 pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

+ (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yuyeHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

- (opmupoBanue yMeHHI OOBSCHITH SBJICHUS C HCIIOJB30BAHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

« (opmupoBaHue TpenCTaBICHUNA O PONM (PUIMKU IS PA3BUTHS APYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHne 3THUX IIee oOecreuynBaeTcs pelieHUEM CICAYIOMNX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHusI:



+  TpHOOpETEeHHE CUCTEMBI 3HAHUI 00 001X PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAxX, TEOpUsAX, BKIKOYAas MEXAaHUKY, MOJEKYJIApHYI0 (QU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

« (opMHupOBaHME YMEHMH NPUMEHATH TEOPETUYECKUE 3HAHUSA UL
OOBsiCHEeHHsI (PU3MUECKHX SBICHUM B TMPUPOJAE U A NPUHATHA
IPAKTUYECKUX PELICHUH B IOBCEAHEBHOM )KU3HMU;

* OCBOEHHE CIOCOOOB pEIIEHUS pa3IUYHbIX 3aJad C SBHO 3a/JaHHOM
¢uznyecKkoil MoOJENbIO, 3aJay, IMOAPa3yMEBAIOIIMX CAMOCTOSITEIBHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

+ TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

+  OBJIaJICHUE METOJaMU CaMOCTOSITEIFHOTO TJIAHHUPOBAHUS U TPOBEICHHUS
$u3nYECKUX SKCIEPUMEHTOB, aHalW3a W HHTEPHpETalud HH()OpMAIIIH,
OTIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

+ CO3JaHME YCIIOBUHM JI Pa3BUTUS YMEHHM MPOEKTHO-HUCCIIEI0BATEIbCKOH,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wusydenune ¢u3uku (0a30BbI YpOBEHb) Ha YPOBHE CpPEAHEro OOLIETro
oOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJENI0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemerii B mporpamMme MO (QHU3UKE TMEpPEeYeHb JIaOOPATOPHBIX H
OPAKTUUECKUX padoT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BBIOOP
IpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HMHIUBUIYaJIbHBIX
0COOEHHOCTE 00yUaroIUXCsl.

COJAEPKAHUE OBYYEHUS

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®dusuka — Hayka o npupoje. Hayunbsie MeTObI MIO3HAHUS OKPYKAIOIIETO
Mupa. Poip skciepuMeHTa 1 TEOpUH B IIPOLIECCE NTO3HAHUS ITPUPOJIBI.
DKCnepuMeHT B (U3HKE.

MopnenupoBanue (puanyeckux siBaeHU U mpoueccoB. HayuHbie TUMOTE3BI.
dusnueckre 3aKOHbI U T€OpUHU. ['paHULBI PUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u Mecto pusuku B GOpMUpPOBAHUU COBPEMEHHOM HAy4YHOM KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJCH.



Jlemoncmpayuu
AHanoroBele W ITM(GPOBBIE HM3MEPHUTEIBbHBIE MPUOOPHI, KOMITHIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHUE. OTHOCUTENBHOCTH MEXAHUYECKOIO JBHIKCHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHE MATEpUAIbHOW TOYKH, MX IPOECKIUH HAa OCH CHCTEMBbI KOOPIWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHOE ABMKEHUE. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IMyTH U
MEPEMEILICHHS] MATEPUAJIbHOM TOUKU OT BPEMEHH.

CBobogHOE nazieHue. Y CKOpeHUue CBOOOIHOTO MaIeHUSI.

KpuBonnHeitHOE BM>XEHUE. J[BUkKEHNE MaTepUalIbHOM TOUKHU IO OKPYKHOCTH
C TOCTOSIHHOM O MOJIYJIK0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAS! CKOPOCTb.
[lepuon u yactota obparnieHust. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHHUYecKue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETP,
JBH>KCHUE CHAPSOB, LIEITHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WIITIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JIBYOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue aBukeHus Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHUS.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yueHne HEPaBHOMEPHOIO JBHXKEHUSI C LEIbI0 OMpPEIeNICHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBanrie COOTHOLIEHUS MEXKIY MyTSIMU, TPOUIEHHBIMH TEJIOM 32
NOCJIeIOBATEIbHbIE PaBHbIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune aBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmumes.  IlepBblii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [punnun cynepno3unuu cui. Bropoii 3akon HetoTona st
MaTepuaibHON TOUKU. Tperunii 3akoH HproTOHA 1711 MaTepuagbHbIX TOYEK.

3akoH BcemMupHoro TtaroteHus. Cuna Tsokectu. llepBas Kocmuyeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoJibkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbXEHUS U cuiia TpeHus nokosi. Koagduuuent TpeHus.
Cuita conpoOTUBIIEHU MPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHTENBHO OCH BpamieHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE NPUMEHEHHE: IOJUIUITHUKH,
JIBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuyenue aBmkeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux aehopMaIium.

HccenenoBanue yclOoBUM paBHOBECHs TBEPAOrO Tela, HMEIOLIET0 OCh
BpAILICHUA.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMnynbe MaTtepuanibHOM TOYKM (Telia), CHUCTEMbl MATEPHAIBHBIX TOYEK.
Nmnynbe CUIbl 1 UBMEHEHHUE UMITYJIbCA Tela. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBU)KCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunetnueckass sHeprus MaTepHalbHOM TOYkH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

[MoreHnuanbHas DHEPTHS. [MorennunanbHas DHEPTUs yIIpYyTO
nehopMUpOBaHHON NPYKUHBI. [ToTeHITMaTBHAS YHEPTHUS TeIa BOJIU3H MOBEPXHOCTH
3emin.

[ToTeHMaIbHEIE U HEIIOTEHINAIBHBIE CHJIBI. CBs13b paboTHI

HEIOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUUYECKOW SHEPTUH CUCTEMBI TElL.
3aKOH COXPAHEHUSI MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpoMCTBa M INPAKTUYECKOE IMPUMEHEHWE: BOJIOMET, KOIED,
IIPYKUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOJIIOTHO HEYNPYroro yjuapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBs3U pabOThl CUIIBI C U3BMEHEHUEM MEXaHWYECKOW HHEPruH
TeJIa Ha IPUMEPE PACTSKEHHS PE3NHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKON TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Hubddysus. Xapakrep ABUKEHUS WU
B3aUMOJECUCTBUS YaCTULl BewecrBa. MoJenu CTpOCHUS Ta30B, XKUIKOCTEU H
TBEPIBIX TET U O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelieil. Macca u
pa3Mmepsl Mosiekyll. KonnuectBo BemectBa. [ToctositHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHOKMHETHUECKOM
TEOpUU HJICAUTBHOTO Ta3za. AOCONIOTHas TeMIleparypa Kak Mepa cpeaHen
KMHETUYECKOW PHEPruM TEIUIOBOro ABMKEHMS yactull rasza. lllkana temmepatyp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHHME MeHneneeBa—Knamneiipona. 3akoH
HansTona. M3ompoliiecchl B M1eabHOM ra3e ¢ MOCTOSHHBIM KOJTUYECTBOM BEIIECTBA.
['paduyeckoe npeacraBieHUEe U30MPOIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.



Jlemoncmpayuu

OnwITHI, JOKA3bIBAIOIIME AUCKPETHOE CTPOEHUE BeIecTBa, ¢oTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvle pabomuwl

Onpenenenue Macchl BO3[yXa B KJIACCHOM KOMHAT€ HA OCHOBE H3MEpPEHHI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxku

TepMoauHamMuueckass cUCTeEMa. BHYTpEHHsSI SHEpPruss TEPMOAUHAMHYECKON
CUCTEMBI U CIIOCOOBI €€ u3MeHeHus. KoaudyecTBo TemioThl U paboTta. BHyTpeHHss
BHEPrusi  OJHOATOMHOTO  HJEAJIBHOrO  ra3za.  Buuel  Temionepeavu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JIyYeHUE. Y AeIbHAsA TEIIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[lonatue 00 anuabatHOM Tiporiecce. IlepBbIil 3aKOH TEpPMOAMHAMUKHU.
[IpumeHneHnue mepBOro 3akOoHAa TEPMOJMHAMHKHM K u3ompolieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtmMocCTh TPO1IeCCOB B MPUPOIE.

TeruoBpie  MammHbl.  [[puHOMOBI  ACHCTBUS — TEMJIOBBIX  MAIIIMH.
[IpeoOpa3zoBanust SHepruM B TEIUIOBBIX MamuHax. KoadduiumeHnt mnonesHoro
nerictBus TeruioBoi MamuHbl. [ukn KapHo m ero kosdduiveHT mosie3Horo
JEeUCTBUS. DKOJOTHYECKUE TIPOOIEMBI TEIII0IHEPTETUKH.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: JBUTATENh
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHue BHYTpPEHHEH SHEPIMH Tejla TPU COBEPIIECHWU pPabOTHI: BBUIET
npoOKKW M3 OYTBUIKM TIOJA JEHCTBHEM CXKaTOro BO3/1yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUAECOIEMOHCTPALINS).

M3meHeHre BHyTpEHHEN SHEPIruu (TeMIIepaTypbl) Tela IpH TeIionepeiaye.

OmnwIT 0 a1abaTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3AYIITHBIM OTHUBOM).



Monenu mapoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CrOPaHUsl, PEaKTHBHOTO
JBATATEJISL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanua eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u xKoHAeHcanus. Mcnapenne n kumneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIIAXHOCTh BO31yxa. HaceleHHbI nDap. YxuenpHas TemwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT 1aBJICHUS.

Tsépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS CBOICTB
kpuctamuioB. JKunkue kpuctauibl. CoBpeMeHHble MaTepuaibl. llmaBinenuwe u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHHE TEII0BOTO OanaHca.

TexHruecKkue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOJYUYECHHS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenve npyu NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U IJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JIeMOHCTpanusi KpUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHrie OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa.

Pasznea 4. JaekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
DIIeKTpU3aLMs TeJl. DNEKTPUUECKUH 3apsa. [[Ba BU1a SJIIEKTPUUYECKHX 3apsI0B.

[IpoBONHMKHM,  NUDJIEKTPUKA W MOJYNPOBOJHUKH. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblid 3IEKTPUUECKUN 3apsil.
OnekTpuyeckoe mnoisie. HanpsoxkéHHOCTh  anekTpuyeckoro mnois. [IpuHiun
CYIIEPIO3ULIAMN JJIEKTPUUECKUX Moyieh. JIMHMM HanpsKEHHOCTU AIIEKTPUYECKOTO
TOJISL.

Pabota cun sanexrpocratuyeckoro nois. [lorenuan. PasHoCTh MOTEHITNATIOB.
[IpOBOIHUKN W JUAJIEKTPUKU B JIIEKTPOCTATHYECKOM Toje. JludnmekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcatop. D1eKTpOEMKOCTh MIIOCKOTO KOHIEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.



TexHnu4eckue yCTpOMCTBA W NPAKTUUYECKOE MPHUMEHEHHUE: SIIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUUECKAS 3aLIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPA OT IJIONIAAM TIIaCTHH,
pPACCTOSIHUS MEK1Y HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsioxenue. 3akon OMa i1 y4acTKa LEMu.

DJIEKTPUYECKOE COMPOTHUBIICHHUE. Y AEIBHOE COINPOTHUBIIEHWE BENICCTBA.
[TocnenoBaTenpbHOE, MapaLIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABUKYIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKAa.
3akon Oma 71 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MNPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTUBJIEHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA IJIEKTPOHHBIX TyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u IpUMECHas MPOBOJIUMOCTh
noJIynnpoBoHUKOB. CBocTBa p—n-niepexoia. [lomynmpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax M  pacijiaBax  AJICKTPOJIMTOB.
DNEKTPOIUTUYECKAsE JUCCOLUALINS. DIEKTPOIU3.

DNeKTpuuecKu TOK B razax. CamMOCTOSATENbHBIH M HECaMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMeETp,
BOJIBTMETpP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTPOHArpeBaTENbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COTPOTHBIICHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.



Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBJIECHUS IMJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYCHUsI U MaTepuraa.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssmMoe wu3MepeHHE DIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMbIkaHue
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTE DJIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomu: 13yuenue

CMEIIaHHOTO COEUHEHUS PE3UCTOPOB.

M3mepeHne IeKTPOABIKYIIEH CHIIBI MCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue amexTposusa.

Me:xnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
y4E€TOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nonamusi, CBSI3aHHBIE C MU3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4yHbId (hakT, TUnore3a, (u3nyUecKas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHre CUCTEMbl YpaBHEHUM, JIMHEHHast QyHKIIHS, Tapadoa,
runepOosia, ux rpa@ukd W CBONCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC,
KOCHHYC, TaHTE€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX TIPOSKIIMHN Ha OCH KOOPJIMHAT, CIIOKEHHE BEKTOPOB.

buonocusn: mexannueckoe IBWKEHHE B KHBOW mpupoje, auddysus, ocMmoc,
TEITIOOOMEH JKMBBIX OPTraHM3MOB (BHIIBI TEILIONIEpEayH, TEIIOBOC PABHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: DTUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEN U Ta30B,
DJIEKTPUYECKUE  CBOMCTBA  METAJUUIOB,  JJIEKTPOJUTHYECKAs  JTUCCOLMALMSA,
raJibBaHHKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IBUKCHHH C HMCIIOJIb30BaHUEM MEXaHH3MOB,
Y4ET TPEHUS B TEXHUKE, TOJAIIWIHUKU, HCIOJB30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET U APYrue), JBUTATEllb BHYTPEHHETO



CrOpaHusi, MapoBasi TypOMHa, OBITOBOM XOJOAMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE€ HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3allluTa, 3a3€MJICHHE D3JIEKTPONpPHOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. In1eKmpoMacHUMHAA UHOYKUUS

[TocTtostHHBIE MarHUTHI. B3auMO1€eMCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarauTHON MHAYKUMH. [IpuHIKI Cyneprno3uiuu MarHUTHBIX MOJIEH.
JluHuu MarHuTHOM HWHAYKUMM. KapThHa JIWMHUM MarHUTHOM HWHIYKIMU TOJIA
MMOCTOSIHHBIX MAarHUTOB.

MarautHOE TMOJIe NPOBOJAHWMKA C TOKOM. KapTuHa nuHUNA WHIYKIUU
MAarHUTHOI'O IIOJS JUIMHHOTO MPSMOrO IPOBOJHUKA U 3aMKHYTOI'O KOJBLIEBOIO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTeie mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuia Jlopenua, e€ MOAyJb U HalpaBlieHHE. J[BUKEHHE 3apsKEHHON YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl JlopeHiia.

SIBeHMEe ANEKTPOMAarHWUTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHUTHOM
MHOYKIAHW. OJEKTPOJABHXKYIIAsA CUJIad WHAYKIWU. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykunu Papanes.

BuxpeBoe »3iekTpuueckoe IMoje. ONEKTPOABMKYIIAsS Cuila HHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIEeHME CAMOMHAYKUIWU. OJEKTPOJABIXKYLIAs CHUJa
CaMOMHAYKLIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: TOCTOSHHBIE
MarHuThl, 3JIEKTPOMATHHUTBI, DJIEKTPOJIBUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIuHUM UHAYKIIMA MarHUTHOTO MOJIA.



B3anmonenictBre 1ByX IPOBOAHUKOB C TOKOM.
Cunia Ammnepa.
JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYILEH CUJIbl MHIYKUHUA OT CKOPOCTH WU3MEHEHHMS
MarHuTHOTO MOTOKa.

SIBneHne caMOMHTyKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomwr 13yuenue

MarHUTHOTO MOJISl KaTYLIKH C TOKOM.

HccnenoBanve JEHUCTBUSA NOCTOSHHOIO MAarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cuctema.  CBOOOJHBIE  MEXaHMYECKUE  KOJICOAHMS.
["apmonnyeckue konedanus. Ilepuoxa, yactora, aMruTyaa u ¢asza KojgeOaHUi.
[Ipy>XkMHHBIA MasATHUK. MaTeMaTHYEeCKUN MasTHUK. YPABHEHHE TapMOHUYECKHX
konebanuil. [IpeBpaiiienue sHeprun Npu rapMOHNYECKUX KOJIEOaHUSX.

Konebartenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJIEOATEIbHOM KOHTYpe. AHAIOrUs MEXAY MEXaHUYECKHUMH W
ANEKTPOMArHUTHBIMU KoyieOaHussMH. Popmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPrUM B UJICATBHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBienue o 3aTyxawmux KoneOaHUsX. BrIHYKIeHHbIE MEXaHUUECKHE
KojeOanus. Pezonanc. BeIiHyKIeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennpli TOK. CHHYCOHWITANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOIO TOKA. AMIUIMTYJIHOE M JCHCTBYIOLIEE 3HAYEHUE CHJIBI TOKAa M
HaIPSHKEHUS.

Tpancpopmarop. IIpon3BoacTBO, Nepenada U NOTPEOICHUE DIEKTPUUYECKON
DHEPIUU. DKOJIOTUYECKUE PUCKH NPHU MPOU3BOACTBE JJIEKTpodHEprun. KynbTypa
WCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHECHUE: JIIEKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeIbHON CHUCTEMBbI (TIPY>KUHHBIM WU
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBaHre CBONCTB BBIHYKIEHHBIX KOJI€OaHUIA.



Habnronenue pe3oHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HANPSDKEHUS] OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHnc mnpH MOCAEAOBATENIbBHOM COEJUHEHUM PE3UCTOpA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY AJIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TMEPUOJIa MANbIX KOJEOAHHWM Ipy3a HA HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanre NEpeMEHHOIO TOKA B LIEMU U3 MOCIEI0BATEIBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanudeckue BOJIHBI, YcCioBUs pacnpoctpadHenus. llepuon. Ckopocts
pacnpocTpaHeHUs U IJMHa BOJIHBL. [lonepeunbie U Mpo10abHbIE BOJIHBI.
HNuTtepdepeHus u 1uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBI. Y CJIOBHUS M3JIYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanust BektopoB E, B, V B anekTtpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPEIOMJICHUE, MOJsipu3anus, TuQpakus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31MEKTPOMATrHUTHBIX BOJH. [IpuMEHEHnEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpeibl.

TexHuYecKue yCTpOHCTBA M IPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBas JMATHOCTHMKAa B TEXHUKE W MEIWLHMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepennnu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsi3u T'POMKOCTH 3BYyKa M BBICOTHI TOHA C AMIUIMTYAOW M
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, PEJIOMIIEHHUE,
noJisipu3aiys, 1uQpakius, THTepPepeHIus.



Tema 3. Onmuxka

['eomeTpuueckas onTtuka. [IpsAMOIMHENHOE pPAacIpOCTPAHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. IlocTpoenue n3oOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MTOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moaHoro
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. CrioxxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoriue U pacceuBarOIMEe  JIMH3BIL. Tonkas JIMH3A.
DOKYCHOE pACCTOSIHUE U ONTHYECKAS CHJIa TOHKOM JuH3bI. [locTpoeHune
M300paKeHU B COOUPAIOIINX U pacCerBaIOIMX JuH3ax. @opmyiia TOHKOM JIMH3HI.
YBenuueHue, 1aBacMoe JIUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. atepdepenius ceta. KorepeHTHbIE HCTOYHUKHY.
VYcnoBust HaOIIOICHHUSI MAKCUMYMOB U MUHUMYMOB B MHTEPPEPEHIIMOHHOMN
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus ceera. dudpakimonHas pemeTka. Y ciioBue HabI0ACHUs
[JIaBHBIX ~ MaKCUMYMOB Ipyd MaJCHUM  MOHOXPOMATUYECKOIO CBETa
Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue ycTporucTBa U MPakKTUUECKOE MPUMEHEHHE: OUKH, JIyIa,
doToamnmapat, MpOEKIMOHHBIHN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE PAaCIIPOCTPAHEHUE, OTPAKEHUE U TPEIIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

Hab6mronenune mudpaxiuu ceera. Habmonenue

JUCIIEPCUH CBETA.

[TosyueHue CrieKTpa ¢ MOMOILBIO TTPU3MBI.

[Tony4yenue criekTpa ¢ mOMOIIbI0 JUPPAKIUOHHON PEIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue nokazaress npesioMJIeHUs CTEKJIa.



HccnenoBanue CBOMCTB M300paKEHUI B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

[ paHUIBI TPUMEHMMOCTH KJIAaCCUYECKOU MeXaHUKU. [locTynaTel cienuanbsHON
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTH CBETA B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Macchbl C 3HEPTUEN U UMITYJIbCOM PENSTUBUCTCKONW YaCTHUIbl. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. dnemenmovt K6anHmogoil onmMuKu
®dotonsl. opmyina I[1nanka cBs3u 3HEPTUM (HOTOHA C €r0 YACTOTON. DHEPTHUS
U UMIyJbC (POTOHA.

OtkpeiTre U ucciaenaopanue poroddpdexra. OnbiTel A. I'. CrosneroBa. 3aKOHBI
doToarpdexra. Ypapuenune OiiHmireriHa mansa ¢gortosddexra. «KpacHas rpaHunar
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHruecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: (HOTOIIIEMEHT,
(dboToIaTYMK, COJIHEUHAst OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHelTHET0 (GoTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Omwitel Pesepdopaa mo paccessHuio o -4acTwil.
ITImanerapHas mogxenbs aroma. Ilocrymarsl bopa. M3nydenue u morsjomieHue
(GOTOHOB TpHM TEpexoje aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyroi. Bumiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BomHoBbIE cBolicTBa yactull. Bonnsl ne bpoinsa. KopmyckyispHO-BOJHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaIbHBIN
aHaJIn3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

HabGnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa o onpeneneHnio cocraBa paaioakTUBHOTO
u3nyyeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydyeHusl.
BnusHue pagnoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE NPOTOHA W HeuTpoHa. Hyknonnas monens sapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

Anbpa-pacnan. DIIEKTPOHHBIN 151 ITO3UTPOHHBIN Oera-pacma.
['amMan3nydeHne. 3aKOH paJlMOaKTUBHOIO pacnajia.

OHeprus cBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl sipa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. TepmosimepHbii cuHTe3. [Ipobiiembl W TEPCHIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTob1 HaOIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: JTO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuui sxkcnepumenm, nabopamopuvie pabomsi ViccnenoBanue

TPEKOB YaCTHI] (110 TOTOBBIM (hoTOTpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMUM U ACTPOPU3NKH
DTtanbl pa3BUTHSL aCTpOHOMUH. [IpuKIiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.
Bun 3Bé3gHoro HeOa. Cospesnusi, SpKue 3BE3NBI, IUIAHETBI, UX BUIAMOE
JIBIDKCHUE.
ConHeyHas cuctema.



Connue. ConneuHass akTUBHOCThb. McrouHuk sHeprum ConHua u 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpaJbHBIA KJacCc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIENOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J] TJIABHOM MOCIEI0BATEIbHOCTU. BHYyTpeHHEe CTpoeHHUE
3BE311. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOXKIECHUU U 3Bosonuu ConHIa u
3BE31. DTanbl )KU3HU 3BE3I.

Mneunsiii Iyt — Hama ['anmaktuka. Ilonoxxenne u nBwxkenue ConHua B
INanaktuke. Tunsl ranaktuk. Paguoranaktuku u KBasapbl. UEpHbBIE NBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa00ma. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenuKTOBOE M3ITydeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM KOMITHIOTEPHBIX
MPUJIOKEHUHN ISl OTIPEICIICHUS TTOJI0KEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOro MOJyIIapys U IPKUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponb ¢u3uku W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COIIMAILHOM M 3THUUECKOH cdepax NesITeNbHOCTH YeIOBeKa, pOJib U MECTO (PUBUKHU U
ACTPOHOMHUU B COBPEMEHHOUN HAay4YHON KapTHHE MUPA, POJIb (PU3HUECKOU TEOPUU B
dbopMHUpOBaHUU TPEJICTABIICHUN O PU3NYECKON KapTHHE MUPa, MeCTO (pr3ndeckom
KapTUHBI MHpa B OOIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMH MATEMATHKH,
OMONOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBA3aHHBIE C W3YYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumores3a, (Qu3nUecKas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peEUICHUE CUCTEMBl YPaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U UX MPOCKIMH HA OCU KOOPAMHAT, CI0KEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIWN, NPU3HAKA TOMO00HS TPEyroJbHUKOB,
oTmpeiesieHne oAU TIOCKUX GUryp u oobémMa Ted.



buonocus: snextpuueckue SBICHHS B JKMBOM MpUPOJE, KoJeOaTeabHbIE
JBUKEHUS B )KMBOW MPHUPOJE, ONTHUECKUE SBJICHUS B KUBOU MpUPOJE, NEUCTBUE
paZvaliy Ha J)KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTANINYECKAsl CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIN3.

l'eocpagpua: MarHUTHBIE TIONMIOCa 3€MJIM, 3aJIeKH MAarHUTHBIX  PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonoeus: TWUHUW SJEKTpPOIEpenady, TeHepaTop IEepeMEHHOro TOKa,
ANICKTPOJIBUTATENb, HHIAYKIIMOHHAS TI€4b, panap, PaJuoONpUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, MPOEKUMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
CoJTHeuHas Oatapesi.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Pus3uka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIi YPOBEHB) MOJDKHO OOECIEYUTh JTOCTHKEHHUE CIICTYIOITNX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS yueOHOro npeaMera «Ou3uka» JOKHBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEHW TMO3UIIMEH JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO0 OOIIECTBA, PACIIUPEHHUE MKU3ZHEHHOTO
OIBITAa W OINBITA JEATEIBHOCTU B IPOLIECCE pealu3aliid OCHOBHBIX HAlpaBIICHUU
BOCIIUTATEIILHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUN 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIECTBA; NPHUHATHE TPATUIIUOHHBIX
OOIIIEYEIIOBEYECKUX  T'yMAaHUCTUYECKUX U JEMOKPATHMUYECKUX  IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBLHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlllecTBa, y4acTBOBAaTh B CaMOYyMpaBJIEHWU B 00pa3oBaTEbHOM OpraHu3alluy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSIMU U Ha3HAYEHUEM; TOTOBHOCTh K TYMAaHUTAPHOU U

BOJIOHTEPCKOM AEATEIbHOCTH; 2)IATPUOTHIECKOTO

BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTaHCKOW MACHTUYHOCTH, MaTPUOTU3MA;
LIEHHOCTHOE OTHOIIECHUE K T'OCYAapCTBEHHBIM CUMBOJIAM, JOCTHKECHUSM

POCCUNCKHUX YUEHBIX B 00J1aCTH (DU3UKH M TEXHUKH; 3)1yXOBHO-HPABCTBEHHOT0

BOCIIUTAHUA:

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HTUYECKOTO TOBEIICHHUS;
CIIOCOOHOCTh  OIIEHMBATh CHUTyallMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJE B
JEATEeIIbHOCTH YYEHOTO; OCO3HAHHME JIMYHOTO BKJIaJa B MOCTPOEHUE YCTONYMBOTO
Oyaymiero; 4)3cTeTu4eckoro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsi 3CTETUKY HaydYHOTO TBOPUYECTBA,
MpUCYIEro (PU3nYecKoit HayKe;

S5)Tpy10BOIro BOCIIMTAHMS:



UHTEpEC K pa3inuHbiM chepaM mpodeCcCHOHATBLHOW ACSITEILHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymeir mpodeccnn © pearn3oBbIBAaTh COOCTBEHHBIC IKM3HEHHBIC TUIAHBI,
TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00J1aCTH
(U3HKHM Ha TIPOTSKCHUH BCCH KU3HU;

6)3K0JI0TrN4YeCKOr0 BOCIIUTAHMS

c(OPMUPOBAHHOCTH IKOJIOTHICCKON KYJIBTYpPhI, OCO3HAHHE II00ATLHOTO
XapakTepa dKOJIOTHUECKUX MPOoOIeM; TIIAaHUPOBAHKE U OCYIIIECTBICHHUE ACHCTBUN B

OKpY’KaroIen cpeie Ha OCHOBE

3HaHUS 1IeJIeM YCTOWYMBOIO PpPAa3BUTHS YEJIOBEYECTBA;  PACIIUPEHHUE OIbITA
JEATEeIIbHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;
7)IIeHHOCTH HAYYHOT' O MO3HAHUA:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKOW HAyKW; OCO3HAHHUE IIEHHOCTH HAy4YHOU
JEATEeIIbHOCTH, TOTOBHOCTh B TIpollecce€ U3Yy4YeHUS (UBUKH OCYIIECTBIATH
MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHbIE yUeOHbIe AeiicTBUs ba3oBble
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOATENBbHO  (QOPMYJIMPOBaTh M aKTyaJU3UpOBaThb  MpoOseMy,
paccMarpuBaTh €€ BCECTOPOHHE; ONPENCIATh LENH JEATEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS; BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYHS] B PACCMATPUBAEMBIX
bu3nUecKkux SBICHUSX; pa3padaTbiBaTh IJIaH pELIEHUs NpoOIeMbl € Y4ETOM
aHaJIM3a UMEOIINXCS
MAaT€pPUAJIbHBIX M HEMAaTEpUAIbHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBI B

NEATENIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIILTATOB
LEJsIM, OLICHMBATh PHUCKU TMOCIEACTBUM JEATEIBHOCTH, KOOPAWHHPOBATH U

BBITNOJIHATH pabOTy B YCIOBUSX PeajbHOTO,

BUPTYaJIbHOTO Y  KOMOWHHUPOBAaHHOTO  B3aWMOJICHCTBHSI;  pa3BUBATH

KpEaTMBHOE MBIILJICHUE TIPU PEUICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarebCKHe 1eHCTBUA:

BJIAJICTh HAYYHON TEPMUHOJIOTHUEN, KITFOYEBBIMU IMOHATUSAMU U METOJIAMHU

bu3nuecKoil HayKH;



BJIIAJICTh HaBBIKAMU YY€OHO-UCCIIEI0BATEILCKOU U MTPOCKTHOM NeATETHHOCTH B
o0nacTu (PU3MKH, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY IOHCKY
METOJ/IOB pelIeHusl 3a7ad (PU3UYECKOTO COJEP’KaHUs, MPUMEHEHHUIO Pa3IUYHbIX
METO/IOB TIO3HAHUS; BJIAJIETh BUAAMH JACATEIHHOCTH IO TIOJYICHUIO HOBOTO 3HAHUS,
€ro WHTEpHpeTaluu, MpeoOpa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX yYeOHBIX
CUTyallUsiX, B TOM YHUCJE MPHU CO3JaHUM YYEOHBIX MPOEKTOB B 00JacCTH (PU3UKH;
BBISIBJISITh IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U U aKTyallM3UpPOBATh 3a7]a4y, BbIJIBUTATh
rUnoTe3y e€ peImeHus, HaXOAUTh AapryMEHTBhI JUIsl JIOKa3aTeIhCTBA CBOMX
YTBEP)KIICHUM, 3aJaBaTh TapaMeTPbl W KPHUTEPUU pPEIICHUS; aHAIM3UPOBATH
MOJIYYCHHBIE B XOJI€ PEIICHUS 3a/auyd pPe3yJbTaThl, KPUTUUECKH OIEHUBATH HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh W3MEHEHHUE B HOBBIX YCIOBUAX; CTAaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM
NEATETLHOCTH, B TOM 4YHCJIE TPH HW3YYCHUHM (U3WKH; 1aBaTh OICHKY HOBBIM

CUTYaIlHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTH 3HAHUS T10

(bU3MKe B IPaAKTHUECKYIO 00JIacTh
KU3HEICATCIbHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX TIPEIMETHBIX

oOJnacTeil; BBIIBUTATh HOBBIE UJICH, NIPEIaraTh OpUTrHHATBHBIC MTOAXObI

U PEILICHUS;, CTaBUTh MPOOJIEMBI U 3a]1a4H, I0MTYCKAIOIINE

TbTCPHATHBHBIC PEIICHMUS.

Pabora ¢ unpopmaunmeii:

BJIAJCTh HABBIKAMHU TMONydeHUsT WHGOpMAIuu (GU3HIECKOTO COJCPKAHMS W3
WCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIHHO OCYIICCTBIATh ITIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 U WHTEPNPETAlUI0 HMH(OpPMAIMU pa3IUYHBIX BUIOB U (GOpM
MIPE/ICTABIICHUS; OLICHUBATh JOCTOBEPHOCTh MH(POPMAIINH; MCIIOJIb30BaTh CPEICTBA
WH(OOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX ¥ OPTaHU3aIlMOHHBIX
3aJ1a4 ¢ COOI0IeHuEM TpeOOBaHUM IPTOHOMUKH, TEXHUKHU 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX W OSTUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e30macHOCTH; CO37aBaTh TEKCThl (DU3UYECKOTO COJCPKAHUS B PA3TUIHBIX
dbopmarax ¢ yuy€ToMm HazHaueHUS WHEGOPMAIIMH W IIEJICBON ayJIUTOPHH, BHIOUpAS
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YyaTU3AIIH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYUIECTBIISATH OOIIEHUE HAa YpOoKaX (PU3UKU U BO BHE-YPOUHOU JI€ATEbHOCTH;
pacno3HaBaTh MPEANOCBUIKM  KOH(MIUMKTHBIX CUTyallMdi W CMSAr4arh
KOHQJMKTBL, pa3BEPHYTO M JIOTMYHO U3JIAaraTb CBOIO TOYKY 3pEHHS C
MCIIOJIb30BaHUEM



A3BIKOBBIX CPEACTB; IOHMMAaTh W MCIIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOU WU
VHJUBUYyJIbHON

paboThI; BBIOUPATh TEMATUKY U METOIbI COBMECTHBIX JIEHCTBUM C YUETOM OOIINX

MHTEPECOB M BO3MOXXHOCTEH KaKIOI0 WieHa KOJUIEKTHBA; IPUHUMATh LEIU

COBMECTHOU AEATEIBbHOCTH, OPTaHU30BBIBATH U KOOPJAWHUPOBATH JEHUCTBUSA MO €€

JOCTHIKEHHUIO: COCTABIIATH IUIAH JIEUCTBUN, PACIIPEAEIATh POJIM C YYETOM MHEHUU

YYaCTHUKOB, 00CYXk/1aTh pe3yibTaTbl COBMECTHOW palOThI; OLIEHWBATH KayeCTBO

CBOETO BKJIAJIa U KAKJOI0 YYaCTHUKA KOMAH/IBI B

oOIIMii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSAM; MpeJiaraTb HOBbIE MPOEKTHI,
OLICHUBATh UJECH C O3ULIMU HOBU3HBI,

OPUTMHAIBHOCTH, TNPAKTUYECKOM 3HAYUMOCTH; OCYLIECTBJIATh IO3UTUBHOE
CTPATErn4eCcKOe MOBEICHNUE B PA3IUYHBIX

CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YyHUBeEpCcaJbHbIe YueOHbIe aeiicTBus CaMoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO NEATEIBHOCTh B 001acTu
GU3MKK U AaCTPOHOMHHM, BBISBJISATH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/la4; CAMOCTOATEIBHO COCTaBIIATH IJIAH PEIICHUS PACUETHBIX U
KaueCTBEHHBIX 3a/lay, IUIaH BBIINOJHEHHUS MPaKTUYECKOW pPaboThl C Yy4ETOM
UMEIOLINXCSA PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEW U IPEANOYTEHUH; NaBaTh
OLICHKY HOBBIM CUTYAaIIHIM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUM;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a PELICHHE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CHOCOOCTBOBATH

(OpMHUPOBAHUIO U MPOSIBICHUIO 3PYIMLIUU B 00J1aCTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:
JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B 1€ TEINBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HAaBbIKAMHU  IIO3HABATENbHOW  peQIEKCUU KAk  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBU M MBICIUTEIBHBIX IMPOLECCOB, HX PE3YJNbTATOB H
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU SISl OLIEHKH CUTYalluH, BHIOOpa BEPHOTO
pEILIEHMS]; yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PELICHHUS 110 UX
CHW)KEHUIO; IPUHUMATh MOTUBBI M apTyMEHTBI APYTUX MPU aHAIU3€E PE3yJIbTaTOB
NeATEIbHOCTH; MPUHUMATh CeO0si, MOHMMasi CBOM HEIOCTaTKW U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MPU aHATIM3€ Pe3yIbTaTOB



NeATEeTLHOCTH; TPU3HABATH CBOE IIPABO M ITPaBO APYTUX HA

OILIUOKH.

B mporiecce TOCTHXEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI IPOTPAMMBI IO
buzuke I YpOBHS CpeAHEro oO0Iero ooOpa3oBaHus y  OOYyYaroIIMXcs
COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, MIPEATOIaTr AFOTITHIA
c(OpMUPOBAHHOCTH:

CaMOCO3HAHUSsI, BKIIFOYAIOIIETO CITIOCOOHOCTh MOHMUMATh CBOE IMOIIMOHAIBHOE
COCTOSIHWIC, BUJICTh HAIIPABJICHUS Pa3BUTH COOCTBEHHON SMOIMOHAIBHON CQEpHI,
OBITh YBEPEHHBIM B ce0€; CaMOPETYIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb,
YyMEHUE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTH
aIaliTUPOBAThCA K SMOIMOHAIBHBIM M3MEHEHHSIM U TPOSBIATH TMOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIlMM, BKJIIOUAIOMICH CTpEeMJIEHHE K
JTOCTIDKCHHIO T[N M YCIIeXy, ONTUMH3M, HHUITMATUBHOCTh, YMCHHUE JCHCTBOBATH
UCXO/JISl U3 CBOMX BO3MOYKHOCTEH; AMIATUU, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh
HYMOIIMOHAIIEHOE COCTOSIHUE IPYTUX, YYUTHIBATH €T0 MPHU OCYIIECTBICHUN OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHIO U COICPSIKUBAHUIO, COIMATBHBIX HABBIKOB,
BKJTFOYAIOIINX CITOCOOHOCTH BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiiacce nmpeMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHUKUA H
TEXHOJIOTUHA, B TPAKTUYECKON JIEATCIBHOCTH JIIOJICH; YUYUTHIBATH TPAHUIIBI
NPUMEHEHUS M3YYEHHBIX  (PU3MUECKUX  MOJENICH: MaTepuajbHas  TOYKa,
WHEpIMaIbHAs CcHUCTeMa OTCuY€Ta, aOCOJIOTHO TBEPIOE TEJIO0, HICATbHBIN Tas3,
MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJI, TOYCYHBINM SIJICKTPUUYECKUN
3apsiji pU pelieHrnn PU3NUeCcKuX 3a/1ay;

pacro3HaBath (U3NYECKHUE SBJICHUS (IIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETHUYECKONH TEOPUU CTPOEHUS BEIIECTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHOE IBUKEHUE,
CBOOO/IHOE TIQJICHUE TeJ, IBHKEHUE O OKPYKHOCTH, MHEPIUS, B3aUMOCHCTBHE
ten, auddys3us, OpOyHOBCKOE IBMKECHHE, CTPOCHUE >KUJIKOCTEH W TBEPIBIX TEll,
u3MeHeHne o0BbEMa Ten MPH HarpeBaHWM (OXJIAKICHUH), TETUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJICHCAIUs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIIEHHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE JIABJIEHHUS Ta3a MPU €r0 HarpeBaHUM B 3aKPHITOM COCYIIE,



CBSA3b MEXKy NapaMeTpamMHu COCTOSIHHS Ia3a B M30IPOLECCaX, dJIEKTpU3ALU Te,
B3aMMOJICUCTBUE 3apsJ0B; ONMUCHLIBATH MEXAHWYECKOE JBUIKEHHUE, HCIONb3Ys
dbu3nueckue BEIUYUHBL: KOOPAMHATA, MyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tena, cuia, UMITYJIbC Tela, KHHETUYECKas SHEPTHsl, TOTEHIMAIbHAs SHEPIHs,
MEXaHU4ecKas padoTa, MEXaHWYEeCKas MOIIHOCTh; TPH OMHCAHUH MPABUILHO
TpakTOBaTh (PU3NYECKUN CMBICH HMCHOJIB3YEMbIX BEJIMYMH, WX OOO3HAYEHUSA U
CVMHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIIMYUHY C
JIPYTUMH BEJIMYMHAMU; OMMCHIBATh U3YUYCHHBIE TETNIOBBIC CBOMCTBA TEJ U TETJIOBBIC
SIBJICHUS, UCTIOJB3Ysl (PM3MUYECKUE BETUUUHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeaHss
KMHETHYECKasi PHEPrUsi XaOTUYECKOTO JABUKEHUS MOJIEKYJ, CpeIHEKBaJApaTUuYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHsSI JHeprus, padbora rasa,
KOO(POUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO JBUTaTelis, MPU ONUCAHUU
MPAaBWIbHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMUH, HX
00O3HAaUeHUsT U E€IUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOLIUE JaHHYIO
bu3MUecKyl0 BEJIMYMHY C JAPYTMMH BEJIMYMHAM; OIMCHIBATH H3yYCHHBIE
ANIEKTPUYECKUE CBOMCTBA BEIIECTBA W DJIEKTPUYECKHUE SIBICHUS (TIPOIIECCHI),
UCIOJB3Yd (PU3MYECKHE BEIMYMHBL DJEKTPUUECKUN 3apsiji, SJIEKTPUUECKOE TOJIe,
HaIMpsHKEHHOCTh  TMOJIS, IOTEHIMAl, Pa3HOCTh IOTEHLUHAJIOB, IIPU ONHCAaHUU
MpaBUIBHO TPAKTOBaTh (DU3UYECKUNA CMBICI HCIOJIb3YEMbIX BEIUYHMH, HUX
0003Ha4YeHUsI YW EIUHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIIUE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JPYTUMH BEIWYMHAMH; aHAJIU3UPOBATh (Puznueckue
MPOLIECCHl M SIBIICHUS, WUCHOJIb3ySd (DU3WYECKHUE 3aKOHBI WM TPUHITUIBI: 3aKOH
BcemupHoro Ttsarorenusi, [, II wm III 3akoHsl HprOTOHA, 3aKOH COXpaHEHHS
MEXaHUUYECKON IHEPTUM, 3aKOH COXPaHEHUS MMITYJIbCca, MPUHIUIT CYNEPIO3UIINN
CUJI, TPUHIUIT PABHOINPABUS WHEPIUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CpeOHEH
KMHETHYECKOW DJHEPruu TEIUIOBOTO JIBIDKCHUS MOJIEKYJT ¢  aOCOJIOTHOM
TeMIepaTypol, TMEpBBIA  3aKOH  TEPMOJMHAMHKU, 3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MAaTeMaTHUYECKOE BBIPAKEHHE M YCIOBHS (TPaHUIIBI,
00J1IacTH) TMPUMEHUMOCTH; OOBACHSATH OCHOBHBIC MPUHIUIIBI JCHCTBUS MaIlMH,
npuOOPOB M TEXHUYECKUX YCTPOMCTB; paszivnyaTh YCJIOBHS UX O0€30MacHOro
UCIIOJb30BaHUSA B I[IOBCEJHEBHOM JKU3HU;  BBINOJHATH 3KCIEPUMEHTHI IO
WCCJIEOBAaHUIO (DM3UUECKUX SIBJICHUM M MPOIECCOB C MCIOJIb30BAHUEM TMPSMBIX U
KOCBEHHBIX M3MEPEHHH, P 3TOM (POpMYIUPOBATH MpoOIeMy/3a/iauy U TUIIOTE3Y
y4e0HOr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyA0BaHUS,
MIPOBOJIUTH OMBIT U (HOPMYITUPOBATH BBIBOJIBI; OCYIIECTBIIATH MPSMbIE U KOCBEHHBIE
u3MepeHuss (QU3NYECKUX BEJIUYHMH, TPU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCO0



U3MEpPEHUS W  HCIIOJIb30BaTh WM3BECTHBIC METOABI OICHKHA ITOTPENTHOCTEH
U3MEPEHHI;, KCCIEeNOBaTh 3aBUCUMOCTH MEXIYy (DH3UYECKUMH BEIMYMHAMH C
UCIIONb30BaHUEM TPSMBIX H3MEPCHHH, MpPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATh PE3YJILTATHI ITOJIYICHHON 3aBUCUMOCTH (DH3UYCCKHUX BEIMYWH B BUJIC
TaOJIMI U TpadUKOB, JCJIaTh BBHIBOJBI 110 PE3yJIbTaTaM HCCIICIOBAHHMS; COOIOIATh
npaBuiia 6€30MacHOro TpyZa MPH MPOBEICHUU HCCIEIOBaHUN B paMKaxX y4eOHOTO
IKCIIEPUMEHTa, Y4YeOHO-HCCIEAOBATEILCKOM W TIPOSKTHOW JEATEIBHOCTH C
UCIIOJIb30BaHUEM H3MEPHUTEIBHBIX YCTPOWCTB W J1a00OpaTOPHOTO O0OPYIOBAHUS;
pemath pacy€THBIC 3aJa4d C SBHO 3aJaHHON (U3NYCCKOW MOJECIBIO, UCIOIb3YS
duznyecKre 3aKOHBI M MIPUHIIMITEI, HA OCHOBE aHaN3a YCJIOBHS 3aJja4d BEIOUPATh
(U3HYECKYIO MOJIETIB, BBIICIATH GPU3NICCKUE BETMUUHBI M JOPMYJIIBI, HEOOXOIUMEBIC
Ui €€ peIIeHUs, MPOBOJUTh PACYETHl M OLCHHWBATH PEAbHOCTH ITOJIYYCHHOTO
3HaYCHHUS (DU3MYCCKON BEIMYHMHBI; PEIIaTh KAYeCTBCHHBIC 3aJja4d: BHICTPAHUBATh
JIOTUYECKH HEMPOTHBOPEUYHMBYIO IEMOYKY PACCYKICHHUA C ONMOPOH HAa M3YUCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS;

UCIIOJIb30BAaTh MPH PEIICHUH YUIeOHBIX 3a]1a4 COBPEMEHHbIC HH(POPMAIIHOHHBIC
TEXHOJIOTHH JIJIS TIONCKA, CTPYKTYPHPOBAHMS, HHTEPIPETAIIMN M MPEACTABICHUS
yu4eOHOW W HAyYHO-TIOMYJSIpHOM WH(OpMauu, TOMYyYEeHHOW U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHIECCKH aHATM3UPOBATH MOTydacMyto HH(HOPMAIINIO; PUBOINUTH
IPUMEPBI BKJIaJIa POCCUHCKUX M 3apyOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHCHHE TIPOIIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
UCIIOJIb30BaTh TCOPETUUYECKUE 3HAHUS 1O (U3MKE B IMOBCEAHCBHOW >KH3HH IS
oOecrieueHus 0€30MACHOCTH TIPH OOpalleHuH C MNpUOOpaMU W TEXHUYECKUMHU
YCTPOMCTBAMHM, JIJISI COXPAHECHHS 370POBbS U COOJIIOJCHUS HOPM SKOJIOTHUECKOTO
MOBEJICHHUS B OKPYIKaIOIIeH cpejie; padoTaTh B TPYIIE ¢ BHITOJHEHUEM Pa3TMYHBIX
COLMAJIFHBIX POJICH, IIAHUPOBATH PabOTy TPYIIBI, PAIMOHATBLHO PACHpPEISIsaTh
O0S3aHHOCTH W IUIAaHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CHUTYaIIUsX,
aJICKBaTHO OIICHUBATh BKJAJ KaXJOr0 W3 YYAaCTHHKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMom MPoOJIEMBI.

K xoH1y oOyuenus B 11 kiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B NPAKTHUYECKOM ACATEIBHOCTU JIIOAEH, LEIOCTHOCTh M E€JUHCTBO
bu3nyecKkoil KapTUHBI MHUpPA; YYUTHIBATh T'PAHMUIIBI NPUMEHEHHUS H3YyYEHHBIX
bu3MYecKuX MOJENE: TOYEUHBbIH 3JIEKTPUYECKUM 3apsll, JIyd CBeTa, TOUYECUHBIH
VMCTOYHMK CBETA, sIEpHAas MOJEIb aTOMa, HyKJIOHHAs: MOJENb aTOMHOTIO s/1pa IpU
pelieHny (pU3NYECKUX 3a/lay; pacro3HaBaTh (PU3NUECKHE ABIICHUS (TIPOLIECCHI) U



OOBSICHATh MX Ha OCHOBE 3aKOHOB D3JIEKTPOJMHAMHKMA M KBAHTOBOW (PHU3UKU:
AJIEKTpUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE
JNEUCTBUS TOKA, B3aMMOJICHCTBME MArHUTOB, OJJICKTPOMAarHUTHas WHIYKIUS,
JNEUCTBUE MArHUTHOTO IMOJISI HAa NPOBOJHUK C TOKOM M JIBHKYLIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHMS U BOJIHBI, IPSMOJIMHEIHOE paclpOCTPaHEHHE CBETA,
OTpakeHue, npesjomiieHue, uHTepdepenHuus, audpakius U TOJSIpU3alUsl CBETa,
JucIiepeust cBeTa, horoanekTpuueckuit 3pdekT (hotoaddexT), cBETOBOE TaBlICHHE,
BO3HMKHOBEHUE JIMHEMYAaTOro CIEKTpa aromMa BOJOPOJAa, €CTECTBEHHas U
VCKYCCTBEHHAs] PAaJMOAaKTHBHOCTH; OINMCHIBATH H3YyYECHHBIE CBOKCTBA BEUIECTBA
(2NEKTpUYECKUE, MArHUTHBIE, OMNTUYECKHE, JIIEKTPUUECKYI0 MPOBOJUMOCTH
pa3IMYHBIX CpeJ]) M OJJICKTPOMATHUTHBIE SIBIIEHUS (MPOIECCHI), HCIOIb3YS
(u3MYeCKuEe BEJIMYUHBI: BJIEKTPUUYECKUH 3apsijl, CHJIA TOKa, 3JIEKTPUUYECKOE
HaIpsDKEHUE,  JJEKTPUYECKOE  CONPOTHUBICHHE,  PA3HOCTh  MOTEHIIHMAJIOB,
AIIEKTPOJBIIKYINAS CUJIa, padoTa TOKA, MHIYKIMS MarHUTHOTO T0JIsA, cCuila AMIepa,
cuna JlopeHia, MHIyKTUBHOCTh KaTYIIKW, SHEPTUS 3JIEKTPUUECKOTO0 U MATHUTHOTO
NOJIEW, MEPUO M YAaCTOTa KOJIeOaHH B K01e0aTeIbHOM KOHTYPE, 3apsi/] U CHJIa TOKa
B POLIECCE TAPMOHUYECKHX JIEKTPOMArHUTHBIX KOJIeOaHUid, POKYCHOE pacCTOsTHUE
U ONTHYECKas CUJIa JIMH3bI, MPU OMUCAHUU MPaBUIBHO TPAKTOBATH (PU3MUYECKUIA
CMBIC]I HCIOJB3YEMBbIX BEJIMYMH, WX OOO3HAUYEHUS U €JAUHMIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIMUMHY C IPYTUMHU BEIMUYUHAMY;

ONKCHIBATh W3YyYEHHBIE KBAHTOBBIE SIBJIEHUS M TMPOLECCHI, HUCIOJIb3YS
bu3nUecKkue BEIMYHMHBI: CKOPOCTHh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJbC (OTOHA, MEPUO]] MOTypaciaaa, YHEPTUs CBS3H
aTOMHBIX SiJIep, TMPU ONHCAHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHHUS] U EOUHUIbI, YKa3blBaTh (POPMYIIBI,
CBSI3BIBAIOIME JaHHYIO (DU3MUECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUYCHHWE (U3MUECKOW BEIMYHMHBI, aHAIU3UPOBATH (HU3HMUECKUE
MIPOLIECCHI U ABJICHMS, UCOJb3Ysl (PU3MUYECKHE 3aKOHBI M MPUHLMIBL 3aKOH OMa,
3aKOHBI MOCJIEJOBATEIBHOIO U MapajlIeIbHOIO COEIUHEHMs MPOBOJIHUKOB, 3aKOH
JIxoynsa—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKLIHWH, 3aKOH NPSAMOJMHEHHOIO
paclpoCTpaHEHUs CBETA, 3aKOHbI OTPAKEHUs CBETA, 3aKOHbBI MPEJIOMJICHUS CBETA,
ypaBHEeHHE OMWHINTEHHaA Mg PoTodPdexTa, 3aKOH COXpPAHECHUS] DHEPTrUM, 3aKOH
COXpaHEHHUs MMIIYJbCa, 3aKOH COXPAHEHHsS »JJIEKTPUUYECKOTO 3apsiaa, 3aKOH
COXpaHEHHSI MacCOBOTO YMCJIa, TOCTYyJaThl bopa, 3aKOH paJ0aKTUBHOIO pacrnaja,
OpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEeMaTHYeCKOe
BBIPDOKEHHE W YCIOBUS (TpaHUlbl, 0OJACTHM) TNPUMEHHUMOCTH; OMNPEAEIAThH
HaIpaBJICHUE BEKTOPA MHIYKIIMU MArHUTHOTO IOJIsl TPOBOJIHUKA



C TOKOM, ciJibl Ammiepa u cuiibl JIopeHIia; CTpOUTh M ONUCHIBATh H300paKeHUE,
CO3/1aBaeMO€ TUIOCKUM 3€pKajioM,
TOHKOW JIMH30W; BBITIONHATH DJKCIEPUMEHTHI IO HWCCIACAOBAHUIO (PU3MUSCKHUX
SIBJICHMH U TIPOLECCOB C MUCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM: TIPH
3ToM (OPMYIUPOBATh MpoOIeMy/3ajady U TUIOTE3Y Y4eOHOro 3KCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOIO O0OpYJOBAaHMS, MPOBOAUTH OMBIT H
GbOpMyIMpPOBAaTh BBIBOJIBI; OCYIICCTBIISITH TPSIMBIE W KOCBEHHBIC W3MEPCHUS
(bu3MYeCKUX BEJIIUYUH, MPU STOM BBIOMpATh ONTHUMAIBHBINA CIOCOO U3MEPEHUS U
MCITI0JIb30BATh U3BECTHBIE METO bl OIIEHKU MOTPEIIHOCTEN N3MEPEHMUIA; UCCIIEIOBATh
3aBUCUMOCTH (PU3MUECKUX BEIIMYUH C WCIIOJIH30BAHUEM IPSMBIX H3MEPEHUI: TIPH
9TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DHUKCUPOBATh pPE3yJIbTaThl TMOJYy4YECHHOMN
3aBUCUMOCTH (PU3NYECKUX BEJIMUMH B BUIE TaOIUI] U TpaUKOB, eJaTh BHIBOJIBI O
pe3yibpTaTaM HCCIEIOBaHUsA;, CcOOJ0aTh TMpaBuia O€30MacHOro TpyJa Mpu
MPOBEJCHUU MCCJICIOBAaHUM B paMKax y4eOHOro »HKCIEPUMEHTa, Y4eOHO-
HCCIICIOBATENIbCKOM M NPOEKTHOM  JEATENBHOCTH C  HMCIOJb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB M J1a0OPATOPHOTO 00OPYAOBaHUS; peliaTh pacuETHbIE
3aJlayy C SIBHO 33/IaHHON (PU3UYECKON MOJIEIbIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI U
MPUHIMIBI, HA OCHOBE aHaJu3a YCJIOBHS 3aJlauyd BHIOMPATh (PU3MUECKYIO MOJIEND,
BBIJICTISATh (PU3BMYECKUE BEIUYMHBI U (HOPMYJIbI, HEOOXOIUMBIC NJiA €€ pPEeIICHHUS,
MIPOBOJIUTH PACUETHI U OIIECHUBATH PEAIbHOCTD MOJYYEHHOT0 3HaUYCHUSI (PU3NUYECKOi
BEJIMYMHBI;, pEelaTh  KAa4eCTBEHHBbIE  3aJaYd:  BBICTPAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKIEHUU C OMOpPOM Ha M3YYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (DU3NYECKUE SBIICHHUS;

WCII0JIB30BATh MPH PEIICHUH YU€OHBIX 3a/1a4 COBpEMEHHBIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU [JI TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMU U MPEICTABICHUS
y4eOHOH W HAy4YHO-TIOMYJSIpHOW HWH(OpMANUU, MOJYYEHHOW U3 Ppa3InyHBIX
HMCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATh MOTydyaeMyro HH(popMaIuio; oObSICHAThH
MPUHITUIBL ACHCTBUS MAaIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuvarh
yClIOBUSI MX O€30MaCHOT0 HCIOJIb30BaHUSI B TOBCEIHEBHOW KU3HU, MPHUBOJUTH
MpUMEpPHI BKJIaIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU,
B 00BSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MUPA, B pPa3BUTUE TEXHUKH U TEXHOJIOTHIA;
WCITIOJIb30BaTh TEOPETUYECKUE 3HAHHS MO (DU3UKE B TMOBCEIHEBHOW KU3HU IS
oOecrieueHus: 0€30MAaCHOCTH TIPH OOpalieHuH ¢ NpUOOpaMu W TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHUS 310POBbS U COOMIOAEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKpYyKaroulel cpene; padboTaTh B IPYIINE C BHIMOJIHEHUEM Pa3TUUYHBIX
COLMAJIBHBIX POJIEH,



IJIAHUPOBATh Pa0OTy TPYIIIbI, PAINMOHATBLHO PACTIPENLETSITh OOS3aHHOCTH W
IJIAHUPOBATH JEATENBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJICKBATHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (undposrre)
Ne ni/mn o0pa3oBaTe/bHbIE
NMPOrpamMMbl Konrpoabubie | IlpakTuyeckue
Bcero pecypcsl
padoThI padoThI
Paznen 1.OU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2
Hroro no pazneny 2
Paznen 2.MEXAHUKA
2.1 KunemaTtuka 5
2.2 Jmaamuka 7 2
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1
Uroro no pazgeny 18

Paznea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOHCKyJ’IHpHO-KHHCTH‘ICCKOﬁ

3.1 Teopun

9




32 OCHOBBI TEPMOIMHAMUKHU 10
ArperaTHble COCTOSIHMSI BELLIECTBA.
33 ® 5
a30BbI€ NIEPEXOBI
Hroro no pazneny 24
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DneKTpocTaTuKa 10
[TocTostHHBINM 2N1€KTpUYECKUNA TOK. TOKHM B
42 Pa3IMYHbIX Cpelax 12
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KonnyecTBo yacoB DJIEKTPOHHbBIE
Nent/ HaumMeHoBaHuUe pa3iesioB H TeM (nndposbie)
e NPOrpaMMmsl Beero Kontpoasubie | I[pakTiueckue | 00PasoBaTelbHbIe
padoThI padoThI pecypcent
Pazpen 1.2JIEKTPOJIUHAMUKA
MarHuTHOE 1oJie. DJIeKTpOMarHuTHast
1.1 HETY KIS 11 1 3
Uroro no pazgeny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
MexaHu4ecKue 1 AIeKTPOMarHUTHbIE
21 KoseOaHus 9 1
MexaHu4ecKue 1 AIeKTPOMarHUTHbIE
2.2 BOJTHBI 5 !
2.3 Ornrtuka 10 3
Uroro no pazgeny 24

Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU




Hroro no pazneny

Pa3zgen 4 KBAHTOBASI PU3UKA

4.1 DJIEMEHTHI KBAHTOBOU OIITUKU 6
4.2 Ctpoenue aToma 4
4.3 ATOMHOE AP0 5

Hroro no pazneny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7
Wroro no pasaeny 7
Paznen 6.OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0m1aro1iee TOBTOPEHHE 4
HWroro no pazneny 4
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHubie
padoTsbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusuka — HayKa O PUPOJIE.
HaquHe METOABI ITIO3HAHUA
OKPY’KaIoILEero Mupa

Ponb u MecTo pusuku B
(dbopMUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTUHBI MUDA, B
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH

MexaHn4ecKkoe JBHKCHUE.
OTHOCHTEILHOCTh MEXaHHUYECKOTO
neuxeHus. [lepemenienue, ckopocTb,
YCKOpEHUe

PaBHOMEpHOE ITPAMOIMHENHOE
JBUJKEHUE

PaBHOYCKOpEHHOE IPSIMOJIMHENHOE
JBUKECHHE

CBoOoiHOE MajicHue. Y CKOpeHHe
CcBOOOIHOTO MMaIECHUS

KpuBonuneiinoe qBUXKEHUE.
JBr>keHME MaTepraIbHOM TOUKH I10
OKPYKHOCTH




[IpuHnun otHOCHUTENBHOCTH [ anunes.

WNuepunanbHble CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

Macca tena. Cuna. [Ipuniun
Cynepno3uiu cui. Bropoii 3akoH
HeroTtoHa nnst MaTepuanbHON TOYKU

10

Tpernii 3akoH HproToHa 1151
MaTepUalbHbIX TOUYEK

11

3axoH BceMupHOro taroreHus. Cumna
TsokecTH. [lepBas kocMuueckast
CKOpOCTh

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

13

Cuna tpenus. Koadduument tpenus.
Cuna corpOTHBIICHUS TIPH TBUKCHUHT
TeNa B )KUJKOCTH HIU Ta3e

14

[TocrynarensHOe U BpalaTeabHOe
JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
MowmenT cunbl. Ilnedo cunsl. YcioBus
paBHOBECHSI TBEPAOTO TEIA

15

NMnynbsc MmaTepralbHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJIbCca. PeakTuBHOE IBUKEHME




16

Pa0GoTa 1 MOLIHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaaibHON
ToukH. Teopema 00 U3MEHEHUH
KHUHETUYECKOW SHEPTrUuu

17

HOTGHHI/IaJ'IBHaH OHEPIus-.

[ToTenuuanpHas SHEPTUsl YIPyro
neOpMUPOBAHHOI MPY>KUHBI.
[ToTenuuanpHas sHeprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

18

[ToTeHunanbHbIe U HEMOTEHIMABHBIE
cuiibl. CBs3b pabOTHI
HEMOTEHLUATbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON SJHEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHMSI MEXaHUYECKOU
SHEPTUU

19

JlaGopartopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHITBI C
H3MEHEHHEM MEXaHNYeCKON OHCPIrUun
TeJa Ha MMPUMEPE PaCTIKEHHS
PE3UHOBOTO KI'yTa

20

KonTponbhas pabota no teme
«Kunemaruka. J[uramuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

21

OCHOBHbBIE TOJOXKEHUS
MOJICKYJISIPHOKUHETUYECKON TEOPHUH.
Bbpoynosckoe nsmxenue. Auddysus




22

Xapakrep JBUKEHUS U
B3aMMOICHCTBHS YaCTHI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN U
TBEPJIBIX TEIl

23

Macca monekyn. KonnyectBo
BemiecTBa. [locrosaunas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa
u e€ uzMmepenue. lllkana remreparyp

Henscus

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

26

AbcoutoTHas TeMnepaTypa Kak Mepa
CpeIHEeW KMHETUYECKON SJHEPTUU
JBHKEHUS MOJIEKYJI. Y paBHEHHE

MenneneeBa-Kinaneiipona

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

28

JlabopartopHnast pabota
«HMccrnenoBanne 3aBUCUMOCTH MEXTY
rapaMeTpamH COCTOSIHUS
pa3peKeHHOT0 Tra3a»

29

H3OHpOHCCCH B UACAJIbHOM ra3€ u ux
rpa(bﬂquKoe NpeaACTaBJICHUC




Buytpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crniocoObl e€ n3MeHenus. Konmuectso

30 TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOIO HICAIBHOTO
rasa

31 Buns! Tenionepenaun
VY nenpHas TEIIOEMKOCTD BELLECTBA.

32 KonunuecTBo TennoTsl npu
Teruionepenave. AnuabaTHslil mpolecc
[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0

33 IIPUMEHEHHE K U30IIpoLeccam

34 Heo6paTumocTs nporieccoB B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU
[Tpunun nevicreus u KII/ TenmoBoi

35 MaII1HbI

36 Hukn Kapno u ero KIT
DKonornyeckue mpoodaemMbl

37 TEIJI0OHEPTETUKU

38 Oo6o06maromuit  ypok «MomnekynspHas

(pI/ISI/IKa. OCHOBEI TCPMOAUHAMUKU




39

KonrponsHast pabota mo Teme
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOIMHAMHKH

40

[TapooGpa3zoBaHue U KOHAECHCALIMSL.
Hcnapenue u xunenue

41

AGCOIIOTHAS M OTHOCUTEIbHAS
BIQXKHOCTh Bo3ayxa. HachieHHbIN
nap

42

TBépaoe Teno. Kpucramimueckue u
amopQHbIC Tena. AHU30TPOIHS
CBOWCTB KpHUCTAILIOB. Kuakue
kpuctajuibl. COBpeMeHHbIE MaTEPHAIIbI

43

[TnaBneHne M KpUCTAILTH3AIIHS.
VY aenbHas TEMIOTA MIABICHUS.
CyOnumariust

44

ypaBHeHI/IC TEIIOBOro OallaHca

45

DnekTpu3anus Tei. DINeKTPUIeCKUN
3apsan. JlBa BUa JIEKTPUYECKUX

3apsiI0B

46

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U
MOJIYIIPOBOAHUKH. 3akoH COXpPaHCHUMA
QJICKTPHUYCCKOTIO 3apsaa




47

B3aumopeiictBue 3aps10B. 3aKOH
Kynona. To4euHbIi 2IEKTPUYECKUI
3apsin

48

Hanpsisk€HHOCTB AJIEKTPUYECKOro
noss. [IpuHImMn cynepno3unuu
BJIEKTPUYECKUX MoJel. JInnun
HANPSKEHHOCTH

49

Pabora cuit aIeKTpOCTaTHIECKOTO
noud. [lorenuuman. Pa3zHocts
OTEHIINATIOB

50

HpOBOI{HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATHUYCCKOM I10JIC.
I[I/IBJIGKTPI/I‘ICCK&SI IMPOHUIACMOCTD

51

OnextpoémkocTs. Konnencarop

52

DNeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEeHHOTO
KOHJICHCATOpa

53

JlaGopatopHnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBATILHOTO
amnmnapara, CTpyHHOro npuHTepa.
DnexTpocTaTHyecKas 3aluTa.




3azemiIeHHE AIIEKTPOIPUOOPOB

55

DNEeKTpUUECKUH TOK, YCIIOBUS €r0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma jist
y4acTKa [enu

56

[TocnenoBarenvHOE, MapaIeIbHOE,
CMEIIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas paboTa

«I/I3yquI/Ie CMCIIaHHOI'O COCANMHCHMU A

PE3UCTOPOBY

57

PaboTa 1 MOIIHOCTB AIEKTPHIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

58

3axon OMa i TOJIHOM (3aMKHYTO )
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne 3/1C nctouHnka TokKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

59

3J'ICKTpOHHa$I MMpOBOAMMOCTD TBépIILIX
METaJII0B. 3aBUCUMOCTh
COIMPOTUBJICHUA MCTAJIJIOB OT
TEMIICPATYPHhI. CBCpXHpOBOI{I/IMOCTL

60

DNEKTPUUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB




61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoauMocTh. CBOMCTBA
p—n-nepexoxa. [loaynpoBogHUKOBBIE
npuOOpHI

62

DNEeKTPUUECKUI TOK B paCTBOPAX U
pacIuiaBax 3JIeKTPOJIHUTOB.
DNeKTpoIUTHYECKAs JUCCOLMALUS.
DneKTpoan3

63

DJIEKTPUUYECKUIM TOK B Ta3ax.
CaMOCTOATEIbHEBIA U
HECaMOCTOSTEIIbHBIN pa3psl. MoHuUs.

ITmazma

64

DnexTpuueckue mprudopsl U
YCTPOMCTBA U X MPAKTHIECKOE
npuMmenenue. [IpaBuna TeXHUKH
0e30macHOCTH

65

Oo6o0maromuit ypok
«INEKTPOIMHAMHKA»

66

KonTponbnas pabota mo Teme
«Qnekrpocraruka. [locrossHHbBIN
3JEKTpUYECKU TOK. Toku B
Pa3IMYHBIX CPEaAX»

67

PesepsHsliil ypok. KonTponbHas pabora
o Teme "DIeKTpoaguHaMuKa"




68

PesepBHeIil ypok. O6o0maromuii ypok
o Temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 3

11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbIe

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3yYEeHUsS

DJIeKTPOHHbBIE
mudposbie
oOpa3oBaTe/ibHbIE

pecypchl

ITocTossHHBIC MATHUTHI M X
B3anMoericTBHE. MarHuTHOE I10JIE.
Bekrop MarHuTHOM MHAYKUMH. JIMHUM
MAarHMTHOM MHIAYKLIIUHU

MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OnbIT Dpcreaa.
B3anmoneicTere npoBOJHUKOB C
TOKOM

JlaGopatopnas pabora «3yuenue
MarHUTHOTO TMOJIS KaTYIIKH C TOKOM)

JleficTBe MarHUTHOTO MOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas pabota
«HccnenoBanne nelCTBAS
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)




JlelicTBME MarHUTHOTO TTOJIS Ha
JBIKYITYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota cuiibl
Jlopenua

DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAyKuu. J1C
MHIYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM

uHaykunn Papanest

JlaGopaTtopHnast pabota
«HccnenoBanue sBICHUS
3H€KTp0MaFHHTHOﬁ WHAYKIOHUNW»

NunyktuBHOCTS. SIBIEHNE
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHuTHOTO TOJISL KaTYIITKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHu4eckue yCcTpoiucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJABUTATEIb,
YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKINOHHAs I1eYb

10

O6oOmatomuii  ypok  «MarautHoe
I10JIC. aﬂeKTpOMaFHI/ITHaSI I/IH}IyKHI/ISI))




11

KonTtponbHas pabora o Teme
«MarautHoe 1oJI€.
DNEKTPOMAarHUTHAS] WHTYKITHS

12

CB00OOHBIE MEXaHUYECKHIE
Kosiebanus. ['apMoHnUYecKue
KoJIeOaHus. Y paBHEHUE
rapMOHMYECKHUX KOJICOaHUH.
IIpeBpaiienue s3uepruu

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJIeOaHu Tpy3a Ha
HUTH OT JJTUHBI HUTH U MacChI TPy3a»

14

Koneb6arenbublif koHTYp. CBOOOIHBIE

SJICKTPOMArduTHBIC KOJICOaHHS B
NaCaJIbHOM KoJIeOaTeIbHOM KOHTYpC.
Anaymorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAarHuTHBIMHA KoaeOaHusIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrun B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE




16

[Ipencrasienue o 3aTyxaromux
KoyieOaHusX. BbIHYXIeHHbIC
MeXaHH4eCKHe KoieOanus. Pe3onanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHUs

17

[lepemennslii Tok. CHHYCOU1ANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
[IEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOILEE 3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUs

18

Tpauncdopmarop. [IpousBozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

19

YCTpOoUCTBO U MIPAKTUUECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro ToKa, JIMHUN
3JIeKTponepeay

20

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnonszoBaHus
IIEKTPO3HEPIUH B TOBCETHEBHOMN
KHU3HU

21

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsle U TPOIOJIbHBIE BOIHBI




22

3Byk. CxopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

23

3JI€KTpOMaI‘HI/ITHBIe BOJIHBI, UX
cBoiicTBa U ckopoctk. [Ikana
SJICKTPOMArHUTHBIX BOJIH

24

[TpuHIUTIBI paTHOCBS3U U
TeneBuieHus. Pa3Burue cpencT
cBsa3u. Paguornokarmust

25

KoHntponbHas padora «Konebanus u
BOJTHBI»

26

[TpsiMonMHEHOE pacpoCTpaHeHHe
CBETa B OJIHOPOJHOM Cpee.
Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

27

OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoeHue
N300paXXeHH B IJIOCKOM 3epKajie

28

[Tpenomnenue csera. IlonHoe
BHYTpeHHee oTpakeHue. [IpenenbHblil
YroJI IIOJIHOTO BHYTPEHHETO
OTpaXKeHHUS

29

JlaGopatopHass pabora «l3mepeHue
noKasareJsi IPeIOMIICHUs CTEKIIa

30

JIunsel. [loctpoenue nzodpaxeHuii B




nuH3e. Popmysia TOHKOU JIMH3BI.
YBenuyeHue JuH3bI

31

JlaboparopHas pabota
«HccnenoBanue CBOMCTB
U300paXKCHUH B TUH3AX)

32

Hucnepcus cBeta. CoXHBIN COCTaB
6enoro cBera. LlBet. JJaboparopHas
pabora «Habmoaenue nucrnepcuu
CBETa»

33

HNutepdepennus ceera. udpakmus
cBera. JlubpakunoHHas penéTka

34

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonmapuszanus ceera

35

OnTuueckue mpuOOPsI U YCTPOUCTBA U
yCIIOBHS UX 0€30M1acHOr0 MPUMEHEHUS

36

['panunpl MpUMEHUMOCTH
KJIaccnueckor MexaHukH. [locTynarel
CIIELMAJIbHON TEOpUU
OTHOCUTEJIbHOCTH

37

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
3ameyieHne BpEeMEHH B COKpaIlieHne
JUTAHEI

38

SHCpF W U UMITYJIBC pCHHTHBHCTCKOﬁ
JaCTUIbI. CBsI3b MacChl C 3HepI‘HeI>i )41
HUMITYJIbCOM. BHCPI“I/ISI ITOKOsA




39

KonTtponsnas padora «OnTuka.
OcHOBBI cIELIMANIBHOM Teopun
OTHOCHUTEIIEHOCTH

40

®otounbl. Dopmyna [1nanka. DHeprus
U UMITYJIBC (pOTOHA

41

OTKpBITHE U HCCIIE0BaHNE
dororddekra. OnbiTe A. T
CroneroBa

42

3akonbl poTtoddderra. YpaBHEHHE
OiiamreitHa st porodaddexra.
«Kpacnas rpanuta» gorosdpdexra

43

Jaaenne ceera. OnbrTel I1. H.
JleGeneBa. XumMuueckoe AeicTBUE
CBeTa

44

TexHu4eckue ycTpocTsa u
IIPAKTUYECKOE IPUMEHEHHE!
dboTorneMeHT, PoTONATUHK,
COJIHEeYyHast 6aTapest, CBeTO U0/

45

Pemienne 3amad mo teme «DIIEMEHTBI
KBAHTOBOM OITHKI)

46

Moaens atoma Tomcora. ONBITEI

Pezepdopna mo paccessHUIO 0-4aCTHII.
[ImanerapHast Mogenb aToMa

47

ITocrynarsr bopa




48

Wznyyenue u noriomienne GOTOHOB
IIPY IIEPEX0/ie aTOMa ¢ OJJHOrO YPOBHs
SHEPIrUM Ha Apyrou. Buasl criekTpos

49

BoHoBEIE cBOiicTBa yacTuIl. BOJIHEI
ne bpoiina. KopnyckynsipHOBOITHOBOM
nyanu3M. CIIoHTaHHOE U

BBIHYXJICHHOC U3JIYUCHUC

50

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuio cocraBa
PaauoaKTUBHOTO U3ITYyYCHUS

51

Cgoiicta anbpa-, 6era-,
raMMaun3J1ydCHUA. Biusuane
PAAOAKTUBHOCTH Ha KHMBBIC
OpraHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotomel. Anbda-pacman.

ONEKTPOHHBIN U NO3UTPOHHBIN
6erapacnan. 'amma-uznyyenue

53

OHeprus CBA3U HYKJIOHOB B SIIpE.
SnepHsle peakuuu. S nepHbIi peakTop.
[Ipo6nembl, epcreKTUBEI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMI
OHEPIreTUKU




54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo bl HAOIOICHUS U
PETUCTPALIMU FIEMEHTAPHBIX YACTHII.
Kpyrusiii cron «®yHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nUeCcKOil KApTHHBI MUPAY»

55

Bup 3sé3nnoro neda. Co3se3nus,
SIpKH€ 3BE3bI, TUIAHETHI, UX BUIUMOE
nBmkenue. ConHevHas: cUCTeEMa

56

Comnuie. ConHeuHast akTUBHOCTD.
Nctounuk sneprun CosHia v 3BE311

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3IBI TIIABHOM
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposroruu ComHIa U 3BE31

58

Mieynsiii [1yre — Hama ['anakTuka.
ITonoxxenue u nerxenue CoyIHIIA B
l"amaktuke. ["'amakTukn. Y€pHbIE TBIPHI
B JJpax rajakTHK

59

Bceenennas. Pas0Oeranue rajakTuk.
Teopus bosnpuioro B3peiBa.
PenukroBoe uznydeHue.
MertaranakTuka

60

Hepemennsie mpoOieMbl aCTPOHOMUU




61

KonrtponpHast pabora  «DIeMEHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuii ypok. Pois pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

63

O6o6maromuit  ypok. Poms u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

O6o6maromuii ypok. Ponb
buznueckoit Teopun B GOpMUPOBAHUH
MIPEACTABICHHUH O (PU3UICCKOI
KapTHUHE MHUpa

65

O6o6maromuit ypok. Mecto
¢bu3nvecKoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX IPeACTaBICHUI
0 IpUpoJe

66

PesepBHBI ypok. MarHutHoe 1osie.
ONEeKTpOMarHuTHas NHIAYKIHS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEIILHOCTH




68

Pesepnbriii ypok. KBantoBast ¢pusuka.

DNEeMEHTHI aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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