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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOrO0 ypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom denepaibHOll paboyeil mporpamMmbl BOCIUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMupoBaHUe
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHnH ux ¢u3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
nonxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeboBanusim PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTam
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTb pPEATM3AlNN MEKIIPEAMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMU YYE€OHBIMU mpeaMeramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs] (DU3MKU Ha YpOBHE CPEAHEro OOIIEro
o0pa30BaHus, MJIAHUPYEMBIE PE3y/IbTaThl OCBOEGHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3HKe BKIIOYAET:

e IUTAHUPYEMBbIE PE3yNbTaThl OCBOCHMS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

e coJIepkaHue yueOHoro npeamera «Pu3nkay» 1o rojaM o0y4eHuUs.

dusnka Kak Hayka o HamOosee OOIMX 3aKOHAX MPHPOJbI, BBICTYIAs B
Ka4yecTBe y4eOHOro MpejaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. [1IkonpHbIN Kype GU3UKH — CHCTEMOOOPa3YIOIIHit
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIECCOB M SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoir reorpadueld W actpoHomueid. Vcmonb3oBaHWE W aKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHMM  OmpeleNsieT XapakTep M pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MAaTe€pHaOB C 3aJaHHbIMH CBOMCTBAMU M JPYIHX.
W3yuyeHue ¢u3MKM BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaroumuxcs, B (OpMUPOBAHHE YMEHHUU HPHUMEHATH
HAYYHBIA METO]] IO3HAHUS MIPH BBHIIIOJIHEHUN UMHU YUEOHBIX UCCIIETOBaHUI.

B ocHoBy kypca Gu3MKd 1715 ypOBHS CpeaHEro oOIero oopa3oBaHUA
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpuBaThb KaK IPUHLUIIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0ObeUHEH BOKpYr (Qusmueckux Teopud. Beaymum B Kypce sBIsercs
(opMHpOBaHUE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BELIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnosaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO TOTEHIMAaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM OOIIEeCTBa, a TakKXke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTUYECKUMH MPOOIeMaMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢usuku npeamosnaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTMYECKUX MPHUIIOKEHUM
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercs IMOCPEACTBOM BBEICHUS DSJIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TMpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHUKH M TEXHOJOTHH, a TakkKe OOCYXIEHUs
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISIOTCS (pusmdeckue teopuu (hopMHpOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MOPHUPOAE, TIPaHULAX
OPUMEHUMOCTH TEOpUM, JJIsI OMNUCAHWA ECTECTBEHHO-HAYUHBIX SIBICHUN H
IIPOIICCCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3MKU peann3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid SKCIEPUMEHTAIBHON NEITeNTbHOCTH 00YyYaroluxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKH — OTO MCIOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpAaTOpHBIX padorT,
KOTOpBIC B TporpamMme 1o (¢pu3uke oObeIMHEHBI B OOIIUH CIIMCOK YUYCHHYECKUX
NpaKTHYECKUX paboT. BolaeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJAMMBIX JUIsI KOHTPOJS W  OLEHKHM, OCYIIECTBIACTCA Y4YaCTHUKAMHU
0o0pa30BaTeIbHOrO IMpolecca HCXOAd U3 OCOOEHHOCTEH IUIAHUPOBAHMUS U
ocHauleHust kaOuHeta ¢u3uku. Ilpm 3ToM oOecreynBaeTCsl  OBJAJCHUE
O0y4aIoUIMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmoe BHMMaHWE YIENAETCS PELICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. Ilpu 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3a7a4d C SIBHO
3a1aHHOM (PU3MYECKON MOJENbIO, O3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaK ¥ WHTETPUPYs 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISTFOTCS 3a/IaHUS Ha
0oOBsSICHEHHE TPOTECKaHWS (PU3MUECKUX SBICHUN W TIPOIIECCOB B OKPYKAIOMICH
KU3HU, TpeOyromme BbIOOpa (U3MYECKOW MOACIH IS CUTyallMd MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHUYECKOMY OO0ecCleueHn0 y4eOHOro rporecca 0a30BbI ypOBEHb Kypca
bu3UKH1 HA YPOBHE CpeAHEro O0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKK WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kaOuHere (QU3MKM JOKHO OBITH
HeoOxoauMoe JlabopatopHOoe OO0OpYyJIOBaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHUUYCCKUX MPAKTUICCKUX PadOT U JIEMOHCTPAIIMOHHOE
o0opya0oBaHuE.

JlemoHCTpanmoHHoe oOopyaoBaHue (GopMuUpyeTcs B COOTBETCTBUU C
NPUHIIMIIOM MUWHUMAJIbHOW JOCTaTOYHOCTH W  OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMmMe Mo (U3MKE KIFYCBBIX JEMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHUH M IPOIECCOB, OMIMPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcst B BUIe TEMaTHYECKUX KOMIUIEKTOB U OOECreYrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammuxcs. TeMaTHYecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH 1IETISIMH U3YYCHUS (DU3UKH B 00IIIEeM 00pa30BaHUU SIBIISFOTCS:

e popMHUpOBaHHE HWHTEpPECa M CTPEMJICHHUS OOYyYalomUXCd K HAydHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

e Pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJIe MO3HaHUA U (HOpPMHUpPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

 hOpMUpPOBaHNE HAYYHOTO MUPOBO33PEHUS KAaK pe3yJbTaTa U3yYCHHs] OCHOB
CTpOEHUSI MaTepUH U PyHITaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e hOpMUpOBaHHE yMEHHH OOBSCHATH SIBJICHHS C  HWCIOJb30BAHHEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e hOpMUpOBaHUE TPEJCTABICHUN O pONM (DU3UKH IS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne ITUX IeJiell 00ecreynBaeTcsl pEelieHNeM CICAYIOINX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



o IPUOOPETEHNE CUCTEMBI 3HAaHUW 00 OOIIMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOUAasg MEXaHUKY, MOJEKYISIPHYIO (PU3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JEMEHTHI aCTPOPU3UKH;

e hOpMUpOBaHHE yMEHUH MNPUMEHATH TEOPETUYECKUE 3HAHUA IS
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KU3HMU;

¢ OCBOCHHE CIOCOOOB pELIEHUS pa3IMYHBIX 3a/Jady C $BHO 3aJaHHOU
¢usznueckoi MoJenblo, 3aad, MOJAPAa3yMEBAIOMIMX CAaMOCTOSITEIbHOE
co3gaHue puU3NUeCcKod MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e [IOHUMaHUE (U3NYECKUX OCHOB W TMPUHIIUIOB JEUCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYKAIOU[YIO
cpeny;

¢ OBJIAJICHUE METOJIAaMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS W TMPOBEICHUS
(bu3MUecKnX HKCIEPUMEHTOB, aHAIW3a M WHTEpIpeTanuu WHGOpMaIuy,
OTIpeJIEIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3ysIbTaTa;

e CO3/JaHUE YCJIOBUM /I Pa3BUTHUSI YMEHHMU TNMPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemsiii B mporpamme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTEIbh JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PadOT U ONBITOB C YYETOM WHAUBUAYAITBHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®uszuka 1 MeTOAbI HAYYHOI0 MO3HAHUS

®usuka — Hayka o npuponae. HaydyHbie MeTOIbl IIO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SBJICHUN W mpoueccoB. HayuHble TUMOTE3BI.
duznyeckre 3aKOHbI U TEOPUU. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAyYHOW KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBeie U UUQPOBBIE H3MEPUTENbHBIE MTPHUOOPHI, KOMIIBIOTEPHbBIE
JNATYUKHU.

Pasznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexanunyeckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBH)KEHUS.
Cucrema orcuéra. Tpaekropusi.

ITepemenienne, CKOpOCTb (CpeaHsIsi CKOPOCTh, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHE MaTEepUAIbHON TOUKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOpJHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpSAMOIMHEHHOEe IBIKeHHe. | paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTHU ¢ IEepEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKOpeHue CBOOOIHOTO aACHUSI.

KpuBonuueitnoe  nBmkeHue. JIBUKEHHE  MaTrepHaJbHOM TOYKH IO
OKPY>KHOCTH C TOCTOSHHOMU ITO0 MOAYJIKO CKOPOCTBIO. YTIJIOBass CKOPOCTb, JTUHEHHAS
ckopocTtsk. [lepron u yacrota obpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckue yCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHUE: CIUAOMETD,
JNBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIE NTEpEaaYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTKOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHHUH C UCMIOJIB30BAaHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pPa3peKEHHOM MPOCTPAHCTBE.

HaGnionenue aBukeHHsi Tena, OpOILIEHHOrO MOJ YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTu npu ABUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomel

N3ydyeHnne HEpaBHOMEPHOTO ABWKEHUS C LEJIbI0 ONPEAECIEHUS] MITHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY MNYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yyenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpyHuun  otHocurenbHOocTH  T'aymmuies.  IlepBbii  3akoH  Hprorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kadeHust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. KoadduuueHt tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[locTynarenpHOE U BpaliaTeabHOE JBUKEHHUE a0COIOTHO TBEPOTO TEA.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. lIliedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpoWCTBA M MPAKTHUYECKOE MNPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBnenue nHEpUMU.

CpaBHeHUE Macc B3aUMOJICUCTBYIOLIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT Je(pOpMaIiu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MTOIbEME U MMAJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnemoBanue ycioBUKM pPaBHOBECHUS TBEPIOrO Teja, MMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonwl coxpanenus é mexanuke

NMnynbe MatepuanbHOM TOYKM (Teja), CUCTEMbl MaTE€pUANbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIYJibca Tella. 3aKOH COXpPAaHEHHS HMMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cuibl. MOIITHOCTH CHUJTBIL.

Kunetnueckass sHeprusi marepuaibHOM TOUKH. Teopema 00 W3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUs. [ToTenunanbHas SHEPTUS yIpyro
nehopMupoBaHHONW  TpykuHbl.  [loTeHIManbHass dSHeprusi Teda  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennuanbHple W HENMOTEHIMANbHBIe  Cuibl.  CBs3b  pabOTHI
HETMOTEHIIMAIBHBIX CWJI C WU3MEHEHHEM MEXaHWUYECKOW JIHEPrHuH CHCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOW YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckne ycTpoMcTBa M MPAKTUUECKOE NMPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo moTeHIIMATBHON YHEPTUH B KHHETHUECKYIO M 0OOpaTHO.

Vuenuueckuii sxcnepumenm, 1a6opamopuule pabomsl

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanne cBA3M pabOTHI CHIIBI C U3MEHEHUEM MEXaHHYECKOW SHEPruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO JKIyTa.

Pa3nen 3. Moaekyasipuasi puznka v TepMOAUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPHUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep HIBIWKECHHUS U
B3aMMOJICMCTBUS YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Tra30B, XUJIKOCTEH U
TBEPIBIX TEJI U O0BIACHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temmneparyp
Llenscus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACaNTbHOrO rasza. AOCOJIOTHash TeMmmepaTypa Kak mepa
CpeoHEW KWHETHMYECKOW SHEPruM TEIUIOBOrO JBMKEHWs dvactul rasza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbI. YpaBHeHHe MenaeneeBa—KianeipoHna.
3akoH JlanbTroHa. M30mponecchl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeACTaBICHUE U3OMPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA UM NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JHCKPETHOE CTpOEHUE BellecTBa, (Qororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 U PY3UN KUIKOCTEN U Fa30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita [lTepHa.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBHUSL.

Mojenb, WILTIOCTpUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS HACAIBHOrO rasa,
U30IPOIIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE W3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK/y TapaMeTPaMH COCTOSIHUSI Pa3pEKEHHOT O
rasa.

Tema 2. Ocnogvt mepmoOuUHaAMUKU

TepMmonuHamuueckass cucteMa. BHYTpEHHSA SHEPTrUsi TEPMOIUHAMHUYECKOU
CUCTEMBI U c1oco0bl €€ n3mMeHeHus. KomnuecTBo Terminotel u paborta. BHyTpeHHss
JHEpPrus  OAHOATOMHOIO  HJAEaJIbHOrO  raza. Buael  Temionepenauw:
TEIUIONPOBOJIHOCTb, KOHBEKIIMUS, U3JIyUYECHHUE. Y J€IbHAsI TEIUIOEMKOCTh BEIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mpormecce. l[lepBblii 3aKOH TEPMOIWHAMUKH.
[IpumeneHnne mepBOro 3akoHAa TEPMOJWHAMHUKH K HM3omporeccaMm. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon tepMmoamHamuku. HeoOpaTuMOCTh TpOIIECCOB B TMPHUPOJIE.

TeroBele  MamuHbl.  [IpUHIUMNBI ~ JEUCTBUA ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBBIX MamuHax. KoddduimeHT mnone3Horo
nencTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH pPabOThl: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUAECOAEMOHCTPALINSA).

N3meneHne BHYTpeHHEM SHEPruu (TeMIepaTypbl) Tesa Mpu Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pacIIUPEHUIO BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3Mmepenue yenbHON TeIIOEMKOCTH.

Tema 3. Azpecamnuie cocmoanus eeujecmea. Dazoewvie nepexoovt

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXHOCTh BO3ayxa. HacellmieHHbId mnap. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaJu3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHuUE TEII0BOT0 OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUalOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy nOHUKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus ¥ MJIaBICHUS KPUCTALTUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

H3mepeHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JnekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3auus Ted. OJNEKTpUYecKuid 3apsan. JBa BHAa DIIEKTPUUYECKUX
3apsiioB. [IpOBOAHUKHM, AUANEKTPUKH M TOJYINPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumopericreue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUYECKUI 3apsil.
Onektpuueckoe mnosie. Hanpspk€HHOCTh  anekTpuueckoro mojs. [IpuHuun



CYIIEpHO3UIMU DIIEKTPUYECKUX ITOJEH. JIMHUKM HAnpsKEHHOCTU DIEKTPUUYECKOTO
TTOJIS.

Pabora cun  anekrpocratuueckoro  moisg.  llotenmuman.  PasHocThb
MOTEHIUANOB. [IpOBOAHUKM © JOUANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: 3SIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE DIJIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUII JEUCTBUS JIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHMKH B 3JIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JIMPNIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT  IUIOIIAN
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOr0 KOHAEHcaTopa.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit Inekmpuueckuii mok. Toxu 6 paznuunsix cpeoax

DNEKTpUYECKU TOK. YCIIOBHUSA CYIIECTBOBAHUS DSJEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. [locTosHHBIN TOK.

Hanpsixxenue. 3akon Oma 115 ydyacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, TapaIIENbHOE, CMEIIAHHOE COEMHEHHE POBOJHUKOB.

PaGora oamexktpuyeckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE COMPOTUBIECHHWE MCTOYHUKA TOKA.
3akon Oma aJist MOJHOM (3aMKHYTOM) AnekTpuyecko nenu. KopoTkoe 3aMbIkaHuE.

DONEKTpOHHAsT  MPOBOJUMOCTb  TBEPIBIX  METAJLIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBoAHUKH. CobcTBeHHAS 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHT TOK B pacTBOpaX MW  paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPONUTHYECKA JUCCOLMALNS. DIEKTPOIIU3.



DIIEeKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA U IMPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenne cuibl TOKa U HaNPSHKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS [UIUHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE IPOBOIHUKOB.

[Ipsamoe wW3MepeHHue SIEKTPOJABHXKYIIEH cuibl. KoOpoTkoe 3amMbIkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTbH CONIPOTUBIIEHUS] METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTB BO3yXa.

OnHOCTOPOHHSSI IPOBOIUMOCTD IHO/IA.

Vuenuueckuii oxcnepumenm, 1abopamopmsvie pabomuol

N3ydeHne cMEIaHHOTO COEIUHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOABMKYIIEH CHIIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue anexkTponusa.

MexnpeaMeTHbIE CBS3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHWEM METOJIOB HAYYHOTO
MO3HAHUs: SIBJICHUE, HAaY4YHBIA (akT, rumoTe3a, (Quanyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHWE CHCTEMBbl YpPAaBHEHMH, JHHEWHas (QyHKIuS,
napabona, runepbosna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (YHKIINU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe MBMKEHUE B KUBOW mpupone, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJbI TEIJIONEPEaauH, TEIIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIPHAsT MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUJIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJWUTHYECKAs IHCCOLHALMS,
rajabBaHUKA.

l'eoepacghusi: BNaxxHOCTH BO3AyXa, BETPbI, 0aApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUI C HCIOJb30BAHUEM MEXAHHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJAIIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JpYyrue), JABUTATENIb BHYTPEHHEIrO
cropaHusi, napoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnen 4. JnekTpoauHaAMHUKA

Tema 3. Macnummnoe none. I1eKmpPOMaAZHUMHAA UHOYKYUS

[ToctosiHHbIE ~ MarHuThl.  B3auMOAEHCTBHUE  TMOCTOSAHHBIX  MAarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHHM MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJI€ TPOBOAHUKA C TOKOM. KapTuHa JMHUN WHIYKIHUH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOI'O
IPOBOJIHHKA, KaTylIKU ¢ TOkoM. OnbIT OpcTena. BzaumoaencTere NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HalIpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBiieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIBI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BJIEKTpOMAarHUTHOM HWHAYKIUHU. [loTOK BEkTOpa MarHUTHOM
WHIYKIUKW. OJIEKTPOABUKYIIAs CHJIa HWHAYKIUU. 3aKOH 3JIEKTPOMATrHUTHOM
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ODJIEKTPOABMKYIIAS CHJIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NunykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMUHU. OJEKTPOABMXKYIIAS  CUJa
CaMOWHIYKIIUU.

DHeprusi MAarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE
MArHUThl, JJEKTPOMArHUTHI, JJIECKTPOABUIATENb, YCKOPUTEIU >SJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue AByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha MOHBI 3JIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

[IpaBuio Jlenna.

3aBUCHMOCTb 3JEKTPOABMKYIIEH CHIIBI MHAYKIUHA OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, n1abopamopnsie pabomoi

N3ydeHre MarHUTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne 1eCTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3nen 5. KosneGanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHble KOJ1e0AHUA

Konebarenbnas  cucrtema.  CBOOOJIHBIE  MeXaHWYeCKHe  KoyeOaHMUs.
['apmonnyeckue konebanusa. [lepuon, vacrora, ammiuTyna u Qasza KoieOaHMIA.
[IpyxuHHBIN MaATHUK. MaTeMaTuyeCKUil MasTHUK. YPaBHEHUE TapPMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. @dopmyna Tomcona. 3axkoH coxpaHeHHUs
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojleOaHUsAX. BbIHYKIEeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JEUCTBYIOLEE 3HAYEHHE CHIJIBI TOKa M
HaNPsHKEHUS.

Tpauchopmarop. IlponsBoacTBo, mepemaada U MOTPeOICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTHMYECKHUE PUCKHU MPHU MPOU3BOACTBE 3eKTpodHeprun. KynbTrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPHUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU IEKTPOIEepe1ay.

Jlemoncmpayuu
UccnenoBanne mapaMeTpoB KoJIeOATENIbHOM CHUCTEMBbl (IPYXUHHBIA WM

MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue CBOMCTB BbIHYKICHHBIX KOJIEOAHUIA.

HaGmonenue pesonanca.

CB0OOIHBIE 3TIEKTPOMATrHUTHBIE KOJICOAHMUSL.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HaNPSKEHUS OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu moOCIENOBAaTENbHOM COEIUHEHUU PE3UCTOpPa, KaTYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUM 3IeKTPOIEpeIauH.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MajblX KOJIeOaHWM Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne TmepeMEHHOr0 TOKa B LENM U3  IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60IHbl

MexaHudeckue BOJHBI, yclioBUA pacnpoctpaHeHus. Ilepuoa. CkopocTh
pacnpocTpaHeHHsi W JJIMHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Bwicota Tona. TemMOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3Jy4YEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomarautHoit BosiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MpeIoMIIEHUE, Moysipu3aius, nudpakims,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IprMeHeHHe AIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHHS. Panqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHoCTMKAa B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTPaHEHUE MOMEPEUHBIX U MTPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeHimm u nudpakini MEXaHHIeCKIX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
npesioMJIeHUe, Noaspu3anus, Judpakums, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsSMOIMHEWHOE pacHpOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpakeHHs cBeTa. [locTpoeHue m3o0pakeHuid B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. llonHoe BHyTpeHHee oTpaxeHue. l[IpenenbHbId yroj MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CiioxHbIN cocTaB 6enoro cBera. LBer.

CobOuparome U pacceuBarolmue JHH3bl. ToHkas JnuH3a. DoKycHoe
paccTosiHUEe W ONTHUYEeCKas Cuila TOHKOM nuH3bL. [locTpoeHue uzoOpaxkeHuid B
coOMparIIMX U paccerBaronux JruH3ax. dopMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JaBAEMO€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUIECKON ONTHKHU.

BonnoBass ontuka. WnaTtepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinuonHas pemérka. YciaoBHe HaOIIOIEHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJA€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPHUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOSKIMUOHHBIN ammapat, MHUKPOCKOI, TEJIEeCKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Ilemoncmpayuu

[IpssiMonuHENHOE pPacHpOCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHHE CBETA.
OnTudeckue mpuOOopHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mozens cBeToBoaa.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIIM CBETa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue criekTpa ¢ HOMOIIbIO TPU3MBL.

[Tommy4yenwue criekTpa ¢ MOMOIIbIO TU(DPAKITNOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopmsvie pabomuol



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB M300paKeHUH B TMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcCHOBBI cllelIAIbLHOM TEOPUH OTHOCUTEJIBHOCTH

['paHuubl  NPUMEHUMOCTH  KJaccuyeckor  mexaHuku.  [locTynatsl
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOMAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHM U COKpPAILCHUE
JUTAHBI.

DHEPrusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C YHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTrUs
MTOKOSI.

Pa3nen 7. KpanToBas ¢pusuka
Tema 1. Dnemenmul K6anmoeoil ONMUKU
®ortonsl. opmyna [lnanka cBsizu 3HEprum (HOTOHA C €r0 YACTOTOU. DHEPTUs
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccneaoBanue Gporodddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI

dotoaddexra. YpaBuenue DitnmreiriHa mist horodddekra. «KpacHas rpanuma
doTordexra.

JlaBnienue ceta. OnbiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue yCTpoOWCTBA M TPAKTUUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

®dotor(dekT Ha yCTaHOBKE C IIMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢oTodddexra.

Cseronuos.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[Inanerapnas mogens aroma. lloctymatel bopa. M3nyuenme u mnornomieHue
GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cniekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
JTyaJli3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JIyYEHUE.

TexHnyeckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHECHUE: CIEKTPaJIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJIHBI 1a3epa.

HaGmronenue nuHeuaTbIX CHEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii oxcnepumenm, n1abopamopmsie pabomuwl

HaGmonenue nmHeyaToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JI0Ka3bIBAIOIIME CJOKHOCTh CTpOEHHs snapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOrO u3nydenus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHS.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. HyknonHas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. Jlegext macch siapa.

SnepHble peakuuu. JleneHrne U CUHTES s1ep.

Anepnsiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTtobl HaOTIOEHUS M PETUCTPAIIMU JIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3auMOAeUCTBUS. ENUHCTBO pU3NUeCKON KapTUHBI MUPA.

TexHuueckne yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
Buibcona, snepHbIii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TYnK HOHU3UPYIOUIUX YACTHIL.

Vuenuueckuii oxcnepumenm, 1abopamopusle padomul

HccnenoBanne TpekoB 4yacTull (0 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPUZMKH

Dtanbl pa3BUTUS acCTpoHOMUHU. [IpuKkiianiHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3naus, sSpkue 3BE3AbI, IJIAHETHI, UX BUIAMMOE
JIBIDKCHHE.

ConHeuHas cucTema.

Connne. ConHeuHass akTHUBHOCTh. McTounuk sHepruum ConHlla U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTPAIBHBIA KIIACC —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIsi 3BE3]l TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEE CTpoeHHue



3BE31. COBpEeMEHHBIE MPEACTABICHUS O NMPOUCXOXKIACHUH U 3Bosronuu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxenne n nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. PagroramakTuku U kBaszapbsl. UEpHBIE OBIPHI B A1pax
rajakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xab60mna. Paz0eranue rajakTuk.
Teopus bonbuioro B3peiBa. PeuKTOBOE U3IIyYeHHUE.

Macmtabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuuecxkue nabarooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMIIBIOTEPHBIX
OPWIOXKEHUM I ONpe/ieNieHus MOJI0KEHUsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon Jlynsl, muianet, Mieunoro Ilytu.

O6o0maromee NoOBTOpEeHNE

Ponpr ¢u3ukm W acTpOHOMUM B ODKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
COLIMAJILHOM M ATHYECKOM cepax AesTENLHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOW KapTUHE MUpPA, POJIb (PU3NUECKON TEOpHUU
B (GOpMHUpPOBAaHWUU TPEJCTABICHUNA O (U3MYeCKol KapTHUHE MHpa, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs C
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypCcaMM MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHNE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIIb, U3MEPECHUE.

Mamemamuka: pelieHUEe CHCTEMBl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMM HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHWA, TPU3HAKA TOJ00HS TPEYrOJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkrpuyeckue SBICHUS B JKUBOW mpupone, KonebaTrembHbIC
JNBH)KEHUS B J)KMBOW MPHUPOJIC, ONITUUYECKUE SBJICHUS B )KUBOW MPHUPOJIE, NEHCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJl, MEXaHM3Mbl O0pa30BaHUSl KPUCTAJUIMYECKOM pEIIETKH, CIEKTPaIbHBIN
aHaJu3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MIIM, 3aJIeKM MAarHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozua: JAHUM DIIEKTPONEPENAd, TEHEPATOp NEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajgap, pPaJuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBINA ammapar, BOJOKOHHAas OITHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «Pusnka» Ha YpPOBHE CpeIHEro oOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) OJKHO OOECHEUYUTH JOCTIKEHHE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIC PE3YybTAThl OCBOCHHS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaTb T'OTOBHOCTh U CIOCOOHOCTH OOYYaroIIMXCA PYKOBOICTBOBATHCA
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XU3HEHHOTO
OTIBITa W OTBITA JICSATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOT0 BOCIIATAHMS:

c(hOpMUPOBAHHOCTb IPaKAAHCKON MO3UITUN 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYEIOBEYECKMX  T'yMaHUCTHYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
o0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHu3allNig;

yYMEHUE B3aUMOJEHCTBOBATh C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBHH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOI 1€ATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOopMHUPOBAHHOCTH POCCUHCKOHN rpaXIaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSACh HAa MOPaJbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUYMBOTO OYIyIIETO;

4) 3cTeTH4eCKOro BOCIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAy4HOTO TBOPUYECTBA,
MpUCYIIETo (GU3NYECKON HAYKE;



5) TpyA0BOro BOCIIATAHMSA:

MHTEpPEC K Pa3iIuYHbIM cdepaM NpodecCHOHATbHOU NEATeIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PIKOJIOrHYEeCKOro BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh DKOJIOTUYECKOM KYJIbTYpbl, OCO3HAaHUE TIJ00AJIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBICHUE IEMCTBUI B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHue OIbITa JESTEIbHOCTH HKOJOIMYECKON HamnpaBlIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HEeHHOCTH HAYYHOTO TIO3HAHUSI

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOM JIeITeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHHs  (UBMKU  OCYIIECTBIATH  TMPOEKTHYIO W HUCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCATbHbIE yUeOHbIE TelcTBUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSATEIGHO  (OpPMYJTUPOBaTH W aKTyalIM3HpOBaTh  MpoOJeMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh TSI JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl M KPUTEPHH HX
JTOCTIKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYHMS B PacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOIEMbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YyIbTATOB
IEJI5IM, OIICHUBATh PUCKH TOCEACTBUH JACSITEIILHOCTH;
KOOPAMHUPOBATH W  BBIMIOJNHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIINICHHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble uccienoBarenbcKne 1eiCTBUS:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHUSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOHUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COACPNKAHHS, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETalii, MpPeoO0pa3oBaHUI0O M TPHUMEHECHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYallUsiX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (HU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3upOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOIWUTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEUICHHWS 3aJauyd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (HOPMYIUPOBAaTH COOCTBEHHBIE 3aladll B 00pa3oBaTEIbHON
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTh 3HaHWs MO0 (U3MKE B MPAKTHYECKYI 00JacTh
KHU3HENICATSIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX PEAMETHBIX 001acTeil;

BBIJIBUraTh HOBBIE UJIEH, PEAJIaraTb OPUrHHAJIBHBIE MTOIXO0/bI U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ unopmanmeii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOTO COJAEPIKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3aLMI0 M HHTEpIpETalni0o MHPOPMAlUK pa3INYHbIX BUAOB U (QopM
IPEACTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCMOJb30BaTh  CPEICTBA HMHMOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH HSPrOHOMHUKH, TEXHUKH O€30IMacHOCTH,
TUTUEHBI, pecypcocOepekeHHs, IMpPaBOBBIX M  ITHYECKMX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEp)KaHUS B pPa3NWYHBIX (opmarax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
(dopmy mpencTaBiIeHHs U BU3yaIU3alUu.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe YUeOHbIE 1eliCTBHSA:
OCYLIECTBIIITh  OOILIEHHE HAa ypoKax (U3NKA U BO BHE-ypOUHOU

ACATCIbHOCTH,



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMdi W CMsI4aTh
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOKO TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTh Y HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON Y WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBUH € y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  [EJIM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ INOCTHIKEHUIO: COCTaBIIATH IUIAH JIEMCTBUH,
pacnpenensiTh poiid € YYETOM MHEHUM YYaCTHUKOB, OOCYXKIATh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAaJa MU KaXKAOINO y4YaCTHMKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IIPOEKThbI, OLICHMBATh HJEU C [O3ULMU HOBHU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUITUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YYeOHbIE 1eHCTBUSA
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITEIBHOCTh B 00JACTH
GU3UKM M aCTPOHOMHH, BBISBIISITH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUA PACUETHBIX M KAYECTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI C yYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JlaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

pacmMpsITh paMKH y4€OHOTO MpeJMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OITHIT;

crocoOCcTBOBaTh (OPMHUPOBAHUIO W TIPOSIBJICHUIO DPYAUINMH B 00JIACTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOLMOHAIBbHBIH HHTE/LJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HAaBBIKAMM  TIO3HABATEIbHOM  pedJeKCHH KaK  OCO3HaHMS
COBEpIIIAEMBIX JCHCTBUUA M MBICIUTEIBHBIX IIPOIIECCOB, HX PE3YJbTaTOB H
OCHOBaHM;



UCITOJIB30BaTh MPHUEMBI pedIICKCUN ISl OIICHKU CUTYaIlUH, BHIOOpA BEPHOTO
pEIICHHUS;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO NPUHUMATH PEUICHUS IO WX
CHI)KCHHUIO;

NPUHAUMATh MOTHBBI W apPTyMEHTBl JPYTrUX TpU aHaJIu3e pe3ysIbTaToB
TESATSIIHOCTH;

NPUHUMATH ce0s, TOHUMasi CBOM HEJJOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHBBI W apPTyMEHTBl JPYTrUX TP aHaJIM3e pPe3yJIbTaTOB
JCATCIILHOCTH;

NpHU3HABATh CBOE MPABO M MPABO JPYTUX Ha ONTHOKH.

B mporecce nocTHKEHUS JMYHOCTHBIX PE3YJBTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 71 YpPOBHS cpeaHero oOmiero oOpa3oBaHus y 0O0ydarOmMXcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTCIJIEKT, TIPEIITOTaratoI i
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIETr0 CIIOCOOHOCTh ITIOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOH dMOIIMOHAILHOM cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHHE K JOCTHXKEHUIO LN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE ACHCTBOBATH HCXOJd U3 CBOMUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSTHUE
IpYTHX, YYUTBHIBATh €ro TpPU OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPANBATh OTHOIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy obyuenuss B 10 kiacce mpeameTHbIe pe3yidbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HAa TPUMEPAX POb U MeCTO (PU3MKH B (HOPMUPOBAHHUU
COBPEMEHHOM HAay4YyHOM KApPTUHbI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TMPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJEICH:
MarepualibHasi TOYKa, HHEpIUaibHas CUCTeMa OTCUETa, aDCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN ra3, MOJIEIM CTPOEHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCKuX 3a1ay;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJISIPHO-KUHETUUYECKON TEOpUHM CTPOCHHMS BEIECTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE [0 OKPYKHOCTHU, HHEpLHS,
B3auMojielicTBUe Tel, nuddy3usi, OPOYHOBCKOE NIBIXKEHHUE, CTPOCHUE KUIAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAKICHHUH ), TETUIOBOE
paBHOBECHUE, HCIAPEHHE, KOHJIEHCAIMs, IUIaBJICHUE, KPUCTALIU3AIUS, KUIICHHE,
BJI&YKHOCTbh BO3/IyXa, MOBBIIICHUE TABJICHUS T'a3a MPU €r0 HAarPEBaHUU B 3aKPHITOM
COCy/ie, CBS3b MEXAY MapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBIXKCHHUE, UCMONB3YysSd (U3UYECKHE BEIUYWHBI:
KOOpAWHATA, MyTh, IMEPEMENIEHHE, CKOPOCTh, YCKOPEHHME, Macca Tela, CHIa,
UMITYyJIbC TeJa, KMHETHUYECKasl YHEPTUsl, OTCHIIMATIbHAS YHEPrus, MEXaHUYecKas
paboTa, MexXaHMYEeCKas MOIINHOCTh, MPH ONKHCAaHWUU TPABUWIBHO TPAKTOBATh
(GU3UYECKUI CMBIC HCIOJBb3yEeMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYUHY C JPYTUMH
BEJIMYMHAMU;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUA,
UCTIONBb3Ys (U3MUECKHe BEIUYMHBI: JIaBICHHE Ta3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPrUsi XaOTHUECKOTO ABUKEHHS MOJIEKYJ, CPEAHEKBAAPATHUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI HEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHCAHHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKHM CMBICT HCIOJIB3YEMbIX BEJIWYHH, HUX
00O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIONIUE JAHHYIO
(Gu3MUECKyI0 BEIMUUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIE MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOIECCHI), UCTIONB3Ys (PU3NYECKHE BEIMYMHBI: DJIEKTPUUYCCKUNA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTD MOJIs,, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICT HCIHOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYEHWS U EIWHUIIBI; yKa3bIiBaTh (DOPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIBIL: 3aKOH BceMUupHOro Tsarotenus, I, II u III 3akonsr HproToHa,
3aKOH COXPaHEHUsS MEXaHUYECKON DSHEpPruu, 3aKOH COXPAaHEHUS MMITyJbCa,
MPUHIUI CYNEPNO3ULIUN CHJI, TPHUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJEKYJSIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbli 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOr0 3apsAna, 3akoH KyloHa, mOpu 53TOM pa3ivyarh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3indaTh YCIOBHUS WX O€30MAaCHOTO MCIOJb30BAHHS B
MOBCEIHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICNOBAaHUIO (DHU3UYCCKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBaTh mpoOieMy/3amady U TUNOTE3y Y4eOHOTO OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIONKEHHOTO O00OPYJAOBaHUS, MPOBOIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL,

OCYIICCTBIISITh MPSMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIMYUH, TIPH
STOM BBIOMPATh ONTHMAJIBHBIM CHOCOO0 M3MEPEHHS W HUCIOJb30BaTh W3BECTHBIC
METOJIbI OIICHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAy  (PU3NYCCKUMH  BCIIMUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPECHHM, NPH 3TOM KOHCTPYHUPOBaTh YCTaHOBKY,
(GuKCHpOBaTH PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (U3UYECKUX BCIMYHUH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOro TPyAa MPHU MPOBEACHUH HCCIEIOBaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
o0opyI0BaHuS;

pemiath pacy€THbIe 3aJaud C SIBHO 3aJaHHOM (U3MYECKONW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIKM3a YCIOBUA 33]a4H
BBIOMPATh (U3UIECKYIO MOJICIb, BBIJICIATh (PU3HMUYECKHUE BEIHMYMHBI U (POPMYIIBI,
HEoOXOaUMBbIe ISl €€ pelleHus, MPOBOJUTh PACUEThl U OLEHUWBATH PEATBHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJIOTUYECKHA HEMPOTUBOPEUNBYIO
IIEMOYKY PACCYXKICHUN C OMOpOW Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCTIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMCHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHHU JUIsl TIOUCKA, CTPYKTYpUPOBAHUS, HHTEPIPETALUN

¥ TIPEJICTABICHUSI Y9eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TTOTy4YeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTHIECKU aHAJU3UPOBATH MOJyYaeMyH0 HHPOPMAIIHIO;

IPUBOUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE IPOIECCOB OKPYXKAIIIETO MHUpPa, B pPa3BUTHE

TCXHHUKH U TGXHOJ’IOFHﬁ;
HCIIOJIb30BATh TCOPCTUYCCKHUC 3HAHHUA I10 (I)HSI/IKC B HOBCGI[H@BHOﬁ KHN3HHU

U1si obecrieueHus: 0€30MacHOCTH MpU OOpallleHUH ¢ TPUOOpaMU U TEXHUYECKUMHU



YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINNE C BHIIOJHEHUEM pA3JIMUHBIX COIMAIBHBIX pOJICH,
IJIAHUPOBaTh pabOTy TPYMOIbI, PAIUMOHAIBHO PACOpPENeNaTh OOS3aHHOCTU H
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYalLMSIX, aJICKBAaTHO OLICHUBATh
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xoniy obyuenuss B 11 kJjacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOW AEATEIbHOCTU JIIOJECH, LETOCTHOCTh UM E€IUHCTBO
bu3nYecKol KapTUHBI MUPA;

YUUTHIBAaTh TPAHUIIBl TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN ANEKTPUUECKUMN 3apsjl, Jyd CBETA, TOUCUHBIA UCTOUYHHMK CBETA, si/IEpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJeldb aTOMHOTO siJipa MpH pelieHud (HU3NIECKUX
3a1ay;

pacrio3HaBaTh (puU3HUECKUE SBICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUSI TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJIEKTPOMAarHUTHAasT WHAYKIUSA, JEHUCTBUE MArHUTHOTO TMOJsA Ha
POBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuMs W MOJSpU3AlMsS  CBETa, JUCIEPCUsl CBeETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHAas
PaANOaKTUBHOCTD;

ONKUCHIBATh W3YUYEHHBIE CBOWCTBA BEUIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  AJIEKTPUYECKYI0  MPOBOJUMOCTb  PA3JIUYHBIX  Cpela) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), UCHONB3Yd (U3MYECKUE BEIMYUHBI:
AJEKTPUYECKUM 3apsii, CWJIAa TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JICKTPOJABIDKYINAs CHiia, paboTa TOKa,
MHIYKIHMS MarHUTHOTO TMOJsA, cuia Amnepa, cuia JlopeHua, WHAYKTUBHOCTD
KaTyIIKHA, SHEPrUsl JJICKTPUUECKOIO M MAarHUTHOIO MOJIEH, MEPUOJ M YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsijl W CHia ToKa B TIpoIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CWJIa JIMH3BI, TIPU OMHCAHUHM TPABUIBHO TPAKTOBATh (HHU3MUECCKUU
CMBICIT HCIIONB3YEMBIX BEIWYMH, HX OO0O3HAYCHUS U EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JaHHYKO (U3MUECKYI0 BEJIMYUHY C JpPYTUMU
BEJIMYMHAMU;



ONUCHIBATH H3YYCHHBIC KBAHTOBBIC SIBICHUS M MPOILECCHI, HCHOJIB3YS
dbu3nUecKue BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acToTa CBETa, SHEPrUs U UMNYJbC (HOTOHA, IEPUOJI TIOJIypacnaa, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MPU OMUCAHUM MPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICI
HCIIOJIb3YEMbIX BEJIUYUH, UX OO0OO3HAUCHMS W €IUHUIIbI, YKa3bIBaTh (POPMYJIBI,
CBSA3BIBAIOIINE JIaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BEJIHMYMHAMH,
BBIYHUCIIATh 3HaUeHUE (DU3NUYECKONM BEJIMUYUHBI,

aHAJTM3UPOBATH (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEILHOIO U MAPAILIEIBHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKkoH 3JIEKTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUs JHEPruH, 3aKOH COXPAHECHHUS HMMITYJbCa, 3aKOH COXpaHCHUs
AJIEKTPUYECKOTO 3aps/ia, 3aKOH COXpPaHEHHUs MAacCOBOI0 4HMcla, MOCTyjaThl bopa,
3aKOH PaJMOaKTHUBHOTO pacmaja, Py 3TOM pa3IndaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpAKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAeisiTh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISl TPOBOHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIUCHIBATh HU300paKEHUE, CO37aBa€MOE IUIOCKUM 3€pKalioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHI TI0 HCCIENOBAHUI0 (U3MYECKUX SBICHUUA W
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBaTh TpoOJeMy/3aady M THIOTE3y YYeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIIONKEHHOTO OO0OpYyIOBaHUS, MPOBOAHUTH OIBIT U
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIHUWH, TPU
ATOM BBIOMPATH ONTUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYMH C HCIOJIB30BAHHEM
NPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS,

coOmoaTh mpaBmia 0€30MacHOTO TpyJa MPHU MPOBEIACHUU HUCCIEAOBAHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNIOBATEILCKOH W MPOCKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opyI0BaHNS;

pemiaTth pacy€THblE 3a/Jaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJIEIbIO,
UCIONb3Ys PU3NUECKHE 3aKOHBI U IPUHIUIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1auu



BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUECKUE BETUUYMHBI U (HOPMYJIBL,
HeoOXonuMble Il €€ pEelleHUs, NPOBOAUTH PACUETHI U OLEHUBATH PEAIBHOCTH
MOJIYYEHHOT'0 3HAUeHHs (PU3HUECKON BEJTUUUHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4: BHICTPAUBATH JJIOTUYECKU HEMPOTUBOPEUNBYIO
LEMOYKY pacCyX ACHUI ¢ OMopod Ha M3Yy4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIONB30BaTh  MPU  pPEIIEHMHM  y4yeOHBIX  337a4  COBPEMEHHbIE

UH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUN
U TIpeJICTaBICHUsl y4eOHON U HAyYHO-TIONMYJISIPHON MH(OPMAIINH, TOTYYEHHON 13
Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKU aHATU3UPOBATh MOJydaeMyto HHPOpMaIHIo;
OOBSICHATh TMPUHLMUIIBI JIEWCTBUS MallUH, MOPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3iuyaTh yCIOBHS UX O€30MaCHOT0O UCIOJIb30BAHMS B IOBCEAHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM KU3ZHU
Uit o0ecriedeHus: 0e30MacHOCTU MpU OOpaIieHUu ¢ TpUOOpaMHu U TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[J0POBBSI U COOJIIOJCHHUSI HOPM SKOJIOTHUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlel Cpene;

paboTatb B TpyNIe C BBIIOJHEHUEM pA3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBaTh PAa0OTy TPYMNIbI, PAUOHAIBHO paclpeAcisiTh OOS3aHHOCTH U
IUITAHUPOBATh JEATEIIBHOCTh B HECTaHIAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE paccCMaTpUBAaEMOM POOIEeMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aenoB U TeM (uudposbie)
Ne /it KonTposabnsbie IIpakTHyeckue
NMpPorpaMmabl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pazgen 1. ®U3UKA U METO/blI HAYYHOI'O ITO3HAHUS
Bubmuoreka 1IOK
11 o 2
W3WKa U METOJIBI HAYYHOT'O MIO3HAHUS https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
Bubmuoreka 1HOK
2.1 K 5
HHeMaTia https://m.edsoo.ru/7f41bf72
Bubmuoreka 1HOK
2.2 7
Auramia https://m.edsoo.ru/7f41bf72
Bubmuoreka 1HOK
2.3 3 6 1 1
AKCOHBL COXPAHCHII B MEXAHIILe https://m.edsoo.ru/7f41bf72
Wroro no pasgeny 18
Pazaen 3. MOJIEKYJIAPHASI ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJEKYJISIPHO-KUHETHYECKOI 9 1 bubnunorexa ITOK
' TeOpUH https://m.edsoo0.ru/7f41bf72
bubmuoreka 1{OK
3.2 O 10 1
CHOBLL TCPMOTHANHIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUS BEIIECTBA. 5 bubnnorexa LHOK
' ®a3oBbIe TEPEXOABI https://m.edsoo.ru/7f41bf72




Uroro mo pazneny

24

Pa3nen 4. QJIEKTPOANHAMUKA

Bbubmuoreka 1IOK

41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN 21eKTpUUeCKUl TOK. TOKH B 12 bu6mmoreka [HOK
pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosmmyecTBo 4acos DJIeKTPOHHbIE
HaunMeHoBaHMe pa3/iesioB M TeM (undpoBbie)
Ne n/mn KonTposabnsbie IIpakTHuyeckue
NMpPorpaMmabl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
Paznen 1. DJIEKTPOAUHAMMUKA
11 MaruauTtHoe nose. DJIeKTpOMarHuTHast 11 1 3 bu6mmoreka [HOK
' MHTYKITHS https://m.edso0.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4eCcKUe U JIEKTPOMarHUTHBIE 9 1 bubmmoreka 1HOK
' Kose6anus https://m.eds00.ru/7f41c97c¢
59 MexaHn4eCcKUe U JIEKTPOMarHUTHBIE 5 1 bubmmoreka 1HOK
' BOJIHBI https://m.eds00.ru/7f41c97c¢
23 Orika 10 3 Bubmuoreka 1HOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

OCHOBEI CH@HI/IB.J'IBHOI\/‘I TCOPpHUU

bubmuoreka 11IOK

31 OTHOCHUTEIIbHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Paznen 4. KBAHTOBASI ®PU3UKA

4.1 DneMeHTbl KBaHTOBOM ONTUKU 6 bubmmorexa TIOK

https://m.edsoo.ru/7f41c97¢c




4.2 Crpoenne aToMa 4 Bubmuorexa [OK
https://m.edsoo.ru/7f41c97c
bubnuoreka 1HOK

4.3 A 5

TOMHOE A7PO https://m.edsoo.ru/7f41c97c
Utoro o pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

Bubmuoreka 1IOK

5.1 DJeMeHThl aCTPOHOMHMU U acTPO(PU3NKI 7 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Paznen 6. OBOBLIAIOIIEE MOBTOPEHUE

61 | OSobuaonce nostoper ‘ o im oo a1
Wroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA

» ®usuka, 10 knacce/ KacesanoB B.A., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe obiiecTBo «M31arenbcTBoO
«[IpocBemienne»

» ®usnka, 11 xknacc/ Kacesanor B.A., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe o61ecTBo «M3aaTenbcTBoO

«HpOCBGIIICHI/IG»

METOAUYECKHUE MATEPHUAJIBI AJISA YYUTEJA
[Iporpamma kypca ¢usuku 1t 10—11 knaccos. ba3oselit ypoBens (aBTop B.

A. KacesHOB)

YMK «®uzuka. 10 knacc. ba3oBbiii ypoBeHbY

1. ®usuka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK C DJIIEKTPOHHBIM
npuioxxenuem (aBrop B. A. KacesiHOB).

2. ®usuka. 10 knacc. ba3oBblit ypoBeHb. MeTonuueckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccel. ba3oblit ypoBeHb. TeTpanas Ay 1abopaTopHBIX
pabot (aBTOpHl B. A. Kacesnos, B. A. KopoBun).

4. ®dusmuka. 10—11 xnaccel. ba3oslii ypoBeHb. KoMruiekT TeTpaneii s



KOHTpPOJBHBIX paOoT (aBTOp B. A. KacksHoB)
5. ®uzuka. 10 kinacc. Jlugaktuueckue KapTouku-3aganus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

YMK «®uzuka. 11 knacc. ba3oBbiii ypoBeHbY

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK C DJIIEKTPOHHBIM
npwioxxenueM (aBtop B. A. KacesHoB).

2. ®usuka. 11 knacc. bazoBslii ypoBeHb. MeToaudeckoe nocobue (aBTop B.
A. KacwsiHOB).

3. ®usuka. 10—11 knaccsl. ba3oBbiit ypoBeHb. TeTpaas aiis 1a00paTopHbIX
pa6ot (aBTopsl B. A. KacesroB, B. A. KopoBun).

4, ®uzuka. 10—11 kinaccel. bazoBbii ypoBeHb. KOMIUIEKT TeTpaaeit mis
KOHTPOJIBHBIX padoT (aBTOphl B. A. Kacesanos, U. B. Urpsimos).

5. @usuka. 11 knace. Jlupaktudyeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanpHas ceTh paOOTHHUKOB 00pa30BaHHS.

2 http://markx.narod.ru/pic/ - pusuka B mkoe.

3 http://festival.1september.ru/articles/ - pectuBans memarornueckux e

«OTKpBITBIA YPOK».



4 http://www.fizika.ru/ - caitt anst yunreneid GU3NKU ¥ UX YICHUKOB.
5 http://www.physics.ru/ - matepuaiibl o Gpu3mKe.
6 www . ege .edu.ru - uapopmanmonHnslii noptan EI'D.

7 http :// school - collection . edu . ru / - enunas xomnexuus LIIOPoB
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