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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOT0 YpPOBHS Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUM K pe3yjbTaTam
OCBOGHHUSI OCHOBHOM 00pa3zoBaTENbHON Mporpammbl, mpeactaBieHHbXx B OI'OC
COO, a rtaxxe ¢ yuétom (enepanpHOil pabodeil MpPOrpaMMbl BOCIUTAHUS H
KOHIIETIIMK TpernojiaBanus yuyeOHoro mnpenmera «duszuka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peanu3yIommx OCHOBHEIE
o0OpazoBarenbHbIE MPOTPAMMBI.

Conmepxanne mporpaMmbl 1O (pU3MKE HampaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOH KapTuHbl Mupa oOyuatomuxcss 10-11 xkmaccoB mpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO
nonxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MNPEIMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKK€ YUYUTHIBAET HEOOXOAUMOCTh pealu3alryd MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAYYHbIMH Y4eOHbIMU mpeaMmeramu. B Heit
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHMsl, TUIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUIAHUPYEMBIE Pe3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roJlaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera «@u3ukay» 1o rogam o0yueHusl.

®du3rka Kak Hayka O HauOosiee OOIMUX 3aKOHAaX MPUPOJBI, BBICTyINas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJI€, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoiem Mupe. LIIKombHbIN Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JIeKaT B OCHOBE IMIPOIECCOB M SIBJICHUN, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueit u actpoHomued. Mcnonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep W pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHA B cdepe HHEPreTHKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCA, IMOJYYEHUsI HOBBIX MAaTE€pUajoOB C 3aJaHHBIMU CBOWCTBAMHM U JIPYTUX.
W3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJX B (pOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcs, B (POPMHUPOBAHUE YMEHHI MNPUMEHSThH
HAy4YHbI METO]I TO3HAHUS NP BHIMOJHEHUU UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢usmku IS YpOBHS CpEIHEro oO0IIero oOpa3oBaHUs
MOJIOKEH PpsAX HWAEH, KOTOPbIE MOXHO pacCMaTpuBaTh KAaK MPHHLMIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISACTCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn eenepanuzayuu. B COOTBETCTBUHM C HeW MaTepuaid Kypca (GU3HKH
o0beqUHEH BOKpPYr (¢u3Mueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
ToJIe.

Hoes eymanumapusayuu. EE€ peanuzanus TmpenoiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAYyKU, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BUTHEM OOIIeCTBa, a TaKKEe C  MHPOBO33PEHUECKHMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMH TTPOOIEMaMHU.

Hoes  npuxnaonoti  nanpasénennocmu. Kypc usuku mpeamnosiaract
3HAKOMCTBO C IMAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKECHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS DJIEMEHTOB
coliepKaHUs, TOCBSIIEHHBIX HSKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TakKe OOCYKICHUS
po0JIeM palMOHATBLHOTO MPHUPOIOTIOIE30BAHUS M SKOJIOTHYECKON O€30TTaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaAaMU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (PopMupoBaHHUE MPEACTABICHHUN O
CTPYKTYpe MOCTpOCHHS (U3HUECKOM TEOpHUH, poiii (hyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPUM, JUIsl OINHCAHMS ECTECTBEHHO-HAYYHBIX SIBJICHHA W
IIPOIICCCOB).

CucTeMHO-AeSTENbHOCTHBIN TOJX0/I B Kypce (DU3UKU peanu3yeTcsl Mpexke
BCEr0 3a CUET OpraHU3alMH DKCIICPUMEHTATBHOU ACATEIHPHOCTH O0YYarOIIMXCA.
Jlns  6a30BOro ypoBHA Kypca (U3MKH — OTO HCIHOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JOKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme mo (usuke oObeIMHEHBI B OOMIMN CIIMCOK YYCHHUYECKUX
MpaKkTUYECKUX padoT. BrimeneHne B yka3aHHOM TiepedHe JTabOpaTOPHBIX padoT,
NPOBOJUMBIX IS KOHTPOJS ©M  OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl U3 OCOOCHHOCTEW TIUTAHUPOBAHUSA W
ocHameHus kKaOuHera ¢usuku. Ilpm d3ToM  oOecreunBacTCs  OBJIAJICHHE
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIECIOBaHUS
3aBUCUMOCTEH (U3UYECKUX BEIUYMH W TIOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

bonbioe BHUMaHWE YACISICTCS PEIICHHIO PAcYETHBIX M KauyeCTBEHHBIX
3amau. [lpu sToM juIst pacdE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4M C SIBHO
3aIaHHON (DU3UIECKON MOJIEITBIO, TIO3BOJISIONINE MPUMEHSTh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaK U HUHTErpupys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0OBsCHEHHE MpPOTEeKaHUsi (U3MUYECKUX SIBICHUM M MPOIIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyroume BbhIOOpa (PU3MYECKON MOJENH Il CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECHEUYeHHI0 y4deOHOro mporecca 0a30BBId YPOBEHb Kypca
(bU3UKK Ha YpOBHE CpeTHEro 00IIero o0pa3oBaHusl IOHKEH U3y4aThCs B YCIOBUSIX
NpeIMETHOrO0 KaOuHeTa (M3MKU WIM B YCIOBUSAX HHTETPUPOBAHHOrO KaOWHETa
MPEeIMETOB ECTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHeTe (U3MKH MOIKHO OBITH
HEO0O0X0oIMMOe JabopaTopHOe OOOpyAOBaHWE JJisl BBINOJHEHUS] YKAa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyioBaHuE.

JleMoHCTpallMOHHOE  00OpyJoBaHHE (OPMUPYETCSI B COOTBETCTBUU €
OPUHLUIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U  OOECHeuyMBaeT IOCTaHOBKY
MEPEYUCICHHBIX B TMpOorpaMMe MO (PHU3UKE KIIOUEBBIX JAEMOHCTpPAlUN IS
WCCIICIOBAHMSI ~ M3Y4YaeMbIX  SBJICHHA ¥  MPOILECCOB, OMIHUPUYECKUX |
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyAOBaHHE Il YYEHHYECKUX MPAKTHUUECKUX padoT
(GopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTHdecKue KOMILICKThI
1a00opaTopHOTO 000pYyNOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJIE LIU(PPOBBIX J1a0OpaTOpUil.

OCHOBHBIMM LIEJIAMH U3Y4YeHUsI (PU3UKH B 00111€M 00pa30BaHUM SIBISIIOTCA:

e (opMupOBaHME HHTEpeca M CTPEMJICHUS OOYyYarolMXCsi K HAyYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYalIbHBIX U TBOPYECKUX
CITIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJie IO3HAHUS U (POPMHUpPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHHMIA OOBSICHATH SBJIECHUS C HUCIHOJIb30BAHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JIOKA3aTeIbCTB;

e (opmMupoBaHue TpenCTABICHUNA O POIM (PUBMKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTkeHne STUX Lelel 00ecreunBaeTCsl pelieHHeM CIeAyIoNMX 3a1ad B

nmpoiiecce 3y4eHus Kypca (pu3nKy Ha ypoOBHE CpPeHET0 00111ero oOpa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUH 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJAUHAMHKY, KBAHTOBYIO (GU3HKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHMEe yYMEHMI TNPUMEHATh TEOPETHUUECKHE 3HAHUSA  JUIS
OOBsICHEHUS (PU3NYECKUX SBJICHUW B TPUPOAE U IS TPUHATHUS
MMPAKTUYECKUX PEIICHUI B OBCEIHEBHOW KU3HU;

e OCBOEHME CIHOCOOOB pEIICHHS pa3JIMYHBIX 3aJady C SIBHO 33JaHHOU
bu3nueckoil MoOAENblo, 3aJad, MOJPa3yMEBAIOIINX CaAMOCTOSTEIbHOE
co3faHue (pU3NIecKord MOJEIH, aJleKBaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (PU3NUECKUX OCHOB M MPHUHIMIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA HAa OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHajiu3a W WHTEpHpeTanud HUHpopMaIuu,
OIpPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHME YCJIOBHI JJI1 pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kimacce — 68 4acoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE NEpedyeHb Ja0OpaTOPHBIX U
MPAaKTUYECKUX paldOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JI€JAeT BBIOOP
pOBeeHUsT JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaTbHBIX
0COOEHHOCTEH 00yUYarOIMUXCS.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Pasznen 1. ®u3uka u MeToAbl HAYYHOTO MTO3HAHMS

®usuka — Hayka O npupozac. HaydHble METOABI MO3HAHUSA OKPYXKAIOIIETO
mupa. Ponp dkcneprMeHTa M TEOpUM B IIPOLECCE IO3HAHUSA IPUPOJBIL.
DKCIIEpUMEHT B (pU3HKE.

MopaenupoBanue ¢u3nyYecKuX SIBIEHUM M mporieccoB. HayuHble TMIOTE3bI.
®dusuyeckue 3aKOHbI U TEOPUH. ['paHUIBl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHe. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBIKCHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpeAHssi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX NPOCKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHui 1 CJI0KeHue CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MPSMOJIMHEIHOE ABWXKeHue. ['paduxu
3aBUCHUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOpPEHHUS, TMYTHU ¢ TepeMelICHUs
MaTepUAIbHOU TOYKHU OT BPEMEHH.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO TaJIeHUS.

KpuBonuHeintHoe  aBwkeHue. J[BMKeHHME  MarepuaibHOW TOYKH 10
OKPYHOCTH C MOCTOSIHHOW MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMHUTENHbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTHUUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBH>KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE TIEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUéTa, WIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3pekKeHHOM ITPOCTPAHCTRBE.

Hab6nronenue aBuxeHus: Tena, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpagiienue CKOpoCcTH pu ABUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXIY IIyTAMHU, MPOWJCHHBIMH TEIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUA ApUKa B BA3KOU HKUIKOCTH.

W3yuenune nBKeHUs Tela, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuauun  otHocutensbHOCTH  [amunes. Ilepeeid  3akoH  HbroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaabHOM TouKU. TpeTuit 3akoH HploTOHA 111 MaTepHaIbHBIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buapl Tpenus (1mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuina TpeHusl CKOIRKEHUS U cuiia Tpenus nmokosd. Kosddumument tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B )KUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBMKEHUE a0COTIOTHO TBEPIOTO TETa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. Ilmedo cuiel. YcnoBus
paBHOBECUS TBEPJOIO TEIIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CroxeHune CHlL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJCHUH.

CpaBHEeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKECHMUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3ydenue ABMKeHUs OpycKa MO HAKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MNPYKUHE U
pe3HOBOM 00pasiie, OT UX AehOopMaIIHH.

HUccnenoBanne yciaoBHM PaBHOBECUS TBEPAOTO TENA, HMEIOIMIETO OCh
BpAILICHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

NMnynbe MatepualibHOM TOYKH (T€na), CUCTEMbl MaTepUAIbHBIX TOYEK.
NmMnynbe cuiibl U1 U3MEHEHUE UMITyJIbCa Tela. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktuBHOE IBMXKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass »Heprus MarepuaibHOM TO4ykd. Teopema 00 H3MEHEHUU
KUHETHUYECKOU JHEPTUH.

[TorennumanbHas DHEPTHU. [TorennumanbHas DHEPIUs YIIPYro
neopMUpoBaHHOW  mpyxkuHbL. [loTeHUManbHas  HHEprust Tejda  BOIU3U
MOBEPXHOCTH 3€MIIH.

[loTeHUMAIbHBIE W HEMNOTECHUHAIbHBIE  CHIIBIL. CBsi3b  paboOTHI
HENOTECHUUAIBHBIX CUJI C W3MEHEHUEM MEXaHWUYECKOW JHEPIud CHUCTEMBI TeEll.
3aKOH COXpPAHEHUS MEXAHUYECKOW SHEPTUM.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE ITPUMEHEHHUE: BOAOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIMATBHOW SHEPTUN B KHHETUYECKYIO U OOpPaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIbI C U3MEHEHUEM MEXaHUUYECKON SHEepruu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MoJgiekyasipHasi Gu3uKa M TEPMOJIMHAMHUKA
Tema 1. Ocnoevt monekynapHo-KuHemudeckoi meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aUMOJICCTBUS YaCTUIl BelecTBa. MOJENIU CTPOCHUs Ta30B, KUJIKOCTEHW H
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pazmepsl Monekyi. KonnuectBo BemecTBa. [locTositHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenscus.



Mopgens  upeanibHoro raza. (OCHOBHOE YypaBHEHHUE  MOJEKYISPHO-
KMHETHUYECKOW TEOpPUM HACAIbHOrO raza. AOCONIOTHAas TeMIeparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPrUM TEIJIOBOTO ABWKEHMsS dvactul rasa. [llkana
temneparyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE UCKPETHOE CTPOCHME BellecTBa, GoTtorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUMU.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO ABUKECHUSI.

Mogens onbita [lTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYISIPHOTO
B3aUMOJICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HCAIBHOTO Trasa,
M30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomol

Onpenenenue Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHI
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK/y ITapaMETPaMU COCTOSIHUS Pa3pEKEHHOIO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmoauHaMuueckass cucTeMa. BHYTpEeHHsAsI dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIocoObI €€ n3MeHeHus. KonudecTBo TemioTel u pabota. BHyTpenHss
JHEpPrusi  OJHOATOMHOTO  MACANbHOrO  rasza.  Buael  Temionepenauu:
TEIUIONPOBOHOCTh, KOHBEKIM, U3IyUYCHUE. Y JeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonunyecTBo TemnoTsl npu Tenjaonepeaaye.

[Tonsitue 006 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeneHnre TmepBOTO 3aKOHA TEPMOJMHAMHKK K wu3omporieccam. [ 'paduueckas
WHTEpIpeTanus padoThl Tasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh poI11eccoB B IPUPOJIE.

TennoBble  MammHbL.  [IpuHIUMNBI ~ AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBIX MamuHax. Koaddumment mnomae3noro
nerictBusl TeruioBord MammuHbl. [{ukn KapHo M ero ko3¢p@UIMEHT IOJIE3HOTO
JEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TEMIOAHEPTETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IyTEM TpeHHsl (BUIEOAEMOHCTPALINSA).

N3meHeHne BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tela MpHU TeIIonepeaaye.

OneiT 1O anauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuecmea. Dazoewvle nepexoovl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHASL BIIAXKHOCTh BO31yxa. HacelmieHHbIM nap. YaenapHas TeIiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrammnueckue u aMmop@Hbie Teaa. AHU3OTPOIUS CBOMCTB
kpuctaimioB. Kuakue kpuctaibel. CoBpeMmeHHble Matepuaibl. [liaBieHue wu
KpucTayui3aius. Y neibHas Teriora miasieHus. Cyomumanus.

YpaBHeHUe TEII0BOro OajnaHca.

TexHuueckue yCTpOHCTBA MU MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIIOTUU MOTYUYEHUSI COBPEMEHHBIX MaTEpPUaJIOB, B
TOM YHCII€ HAHOMATEPUaJoB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

N3mepeHrie OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

Paznen 4. DiekTpoaAuHaAMHUKA
Tema 1. dnekmpocmamuka
OJeKTpu3alMs Tell. OJNEKTpUYecKud 3apsn. [IBa BHIa SIEKTPUYECKHX
3apsiioB. [IpOBOMHMKHU, IUAJIEKTPUKKA U TOJYIPOBOJHHUKU. 3aKOH COXPaHCHHS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3eKTpUYecKuil 3apsij.
Dnektpuueckoe nojie. Hanpssk€HHOCTh dneKTpuueckoro noJjs. [puniun



CYyHEPIO3ULHNH IIEKTPUYECKUX Ioser. JIMHMKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
HOJISL.

PaGora cunm  anektpoctatmueckoro  moms.  [lorenmuman.  PasHocThb
MoTeHUHAIOB. [IpOBOMHHMKM W JUANEKTPUKM B  DJIEKTPOCTATHYECKOM IIOJIE.
JlusnexkTpruyeckasi MpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh MIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUUECKas 3allluTa, 3a3eMJICHUE JJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KOIMPOBAJIBHBIN anmapar, CTPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEVCTBUS JIEKTPOMETPA.

B3auMopencTBre HANEKTPU30BAHHBIX TEIT.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLAAU
IJIACTUH, PACCTOSIHUSA MEXKIY HUMU U TUDIIEKTPUIECKON IIPOHUIIAEMOCTH.

DHEPrus 3apsSHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

M3mepenne a1eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtit 2nekmpuueckuii mok. Toxu é paznuunvix cpeoax

ONEKTPpUYECKU TOK. YCIOBUS CYIIECTBOBAHMUS SJEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [locTossHHBIHM TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. YEIbHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, NapaJLIEIBHOE, CMEIIAHHOE COECAMHEHNE ITPOBOJHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DNeKTpOABMXKYLIAs CUjla U BHYTPEHHEE CONTPOTHUBIIEHUE NCTOYHHMKA TOKA.
3axon Oma Ji71s1 TOJIHOM (3aMKHYTO#) anekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METANIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

OnexkTpudecKknuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas 151 IIpUMECHAs IIPOBOJIUMOCTD
noJIynpoBoIHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONeKTpudyecKnuidi TOK B  pacTBOpax M  paciulaBaXx  3JIEKTPOJUTOB.
DNEKTPOIIUTHYECKAS] TUCCOLUALUS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOATENbHBIM U HECAaMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: aMIEpMETp,
BOJITMETP, pPEOCTaT, HCTOYHHKU TOKA, OJJIEKTPOHArpeBaTENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN THO,
TEPMUCTOPHI U (POTOPE3IUCTOPHI, MOTYITPOBOTHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAIPSKEHHUS.

3aBUCHUMOCTb COIPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA TN TTONIEPEYHOTO CEUCHHS M MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MeEpeHHe DIEKTPOIABHXKYIIEH CwiIbl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OILIEHKAa BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3y4yeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOJIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anexkTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COJEPIKATENBHBIX MEXIPEIMETHbIX CBS3€ € KypcaMu MaTeMaTHKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nonamusi, CBsI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIM (hakT, rumnores3a, (U3MUecKash BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMS,
napabona, runepoosa, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS IUCCOLMALINS,
raJbBaHMKA.

I'eoepaghus: BAaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABM)KEHUN C HCIIOJIB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHUs B TEXHUKE, IOALIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbCca B TEXHUKE (pakera, BOJOMET W JpYrue), ABUTATE]Ib BHYTPEHHETO
Cropanusi, napoBasi TypOrHa, OBITOBOM XOJIOJAWJIBHHUK, KOHAUIIMOHEP, TEXHOIOTUU
IIOJIyYEHUs] COBPEMEHHBIX MAaTEpPUAIIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, W
HAaHOTEXHOJIOIMH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJIEHUE 3JIEKTpONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC IpuOOpHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Pa3zneu 4. DiiekTpoauHAMHUKA

Tema 3. Maznummoe none. IneKmpoMazZHUMHAA UHOYKUUSA

[TocTtossHHBIe  MarHuThl.  B3aumMogeMcTBHE  IOCTOSHHBIX MarHuTOB.
MarnutHoe moJsie. BexkTtop MarHWTHOM WHAYKOWU. [IpuHIun cynepno3uinuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHON WHAYKIMU. KapTuHa JUHMII MarHUTHOMN
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1OJi€ MNPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUU
MAarHUTHOTO TIOJIA JUIMHHOTO IPSMOIrO IMPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HarpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHHE 3apSKEHHOW YaCTULIbI
B OJHOPOJHOM MarHuTHOM 1oJjie. Pabota cunsl JlopeHna.

SlBneHue DNEKTpOMAarHUTHOW MHAYKUMHA. IIOTOK BEKTOpa MAarHUTHOM
WHAYKUAW. OJEKTPOJABHKYIIAs CUJIa HHAYKIWU. 3aKOH SJICKTPOMArHUTHOMN
unaykuuu Gapanes.

BuxpeBoe »siexkTpuueckoe Tmosie. DJEKTPOJIBHXKYIAs CUJla HHAYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIEHME CaMOMHAYKUMH. OJEKTPOJBHXKYIIAas CHJia
CaMOMHIYKIIUY.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudecknue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: ITOCTOSHHBIE
MAarHuThl, 3JICKTPOMArHWUThI, 3JIEKTPOJBUIrATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JluHUM UHTYKITUY MarHUTHOTO TOJIS.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBreHME 3JIEKTPOMArHUTHON MHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBHXKYIIEH CUJIbI HHAYKIIUU OT CKOPOCTU MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBeHME CAaMOMHIYKITUY.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3yueHre MarHUTHOTO MOJS1 KATYIIKH C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSiBICHUS 3JIEKTPOMarHUTHON MHAYKIIHH.

Pa3nen 5. Koste6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Koj1edanus

KonebGarenbHas  cucrema. CBoOOAHBIE  MEXaHHYECKHE  KojeOaHUS.
IMapmonuueckue konebanusi. Ilepuona, vacrora, amrmautyaa v ¢asza KojeOaHui.
[IpyXMHHBIA MasTHUK. MaTreMaTUYECKUN MAasTHUK. YpPaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCaNbHOM KOJIEOATEIbHOM KOHTYpEe. AHAIOrUS MEXAYy MEXaHUYECKHUMH H
ANEKTPOMATHUTHBIMU KosieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUU B UJ€ATBHOM KO0JIEOATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaroux KojeOaHUsX. BrIHYX/IeHHbIE MEXaHHUUECKHE
kosiebanus. Pesonanc. BeiHyX/1€HHBIE 3JIEeKTPOMarHUTHbIE KOJeOaHuUs.

[lepemennblii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHE CHJIBI TOKA H
HaNpPsHKCHUS.

Tpancdopmarop. [IponsBoacTBo, mepegavya u MOTpeOICHUE IIEKTPUUECKON
SHEPIrUuU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE NIEKTposHepruu. Kymbrypa
HCIIOJIb30BaHUs DJIEKTPOIHEPI U B IIOBCEIHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE INPUMEHEHUE: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoyieOaTebHON CHCTEMBbI (MPY>KUHHBIA WIIH
MaTeMaTUYECKUI MAsSTHHK).



Hab6nronenue 3aTyxarmmx KoJaecOaHmii.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0oOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATENILHOM COEIMHEHHHM PE3UCTOpa, KATYyLIKU
MHJIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb JIMHUH 3JEKTPOonepeadHn.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH MEPHOJA MajbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre nNEpeMEHHOr0 TOKAa B LENM M3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 0TTHbL

Mexanuyeckue BOJIHBI, YCIOBHSL pacnpoctpaneHud. llepuon. Ckopocth
pacnpocTpaHeHuss M JnauHa BoJHBL. [lomepedyHble M MNPOAOTBHBIE BOJIHBIL.
WnuTepdepenus u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHS M3JIy4YE€HHS 3JE€KTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)X€HHUE, MpPEeJOMIICHUE, NOIspu3anus, TudpaKius,
uHTephepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE AIMEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUIEHU. Paquonokanms.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBAasl JIMarHOCTHKAa B TEXHUKE W MEAUIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpazoBaHue 1 paCpOCTPaHEHUE MOMEPEUYHBIX U MPOAOIbHBIX BOJH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTBI TOHA C aMILIUTYI0M U
4acTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOWMCTB — DJIEKTPOMArHUTHBIX  BOJIH: OTpaXkCHHUE,
pesioMJIeHHE, ospu3anus, Audpakuus, uHTephepeHIIus.

Tema 3. Onmuka

['eomeTpuueckass onTtuka. IIpsAMOIMHENHOE pacnpoCTpaHEHHE CBETa B
ofgHOpoaHOM cpene. JIyu cBera. ToueuHbIi HCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaJle.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroja MOJIHOTO
BHYTPEHHETO OTPAKECHHUS.

Jucnepcus ceeta. CloxHBbIN cocTaB 6enoro ceera. L{Ber.

ColOuparome U pacceuBaromiue JuH3bl. ToHkass JuH3a. DokycHoe
pacCTOSIHUE M ONTHYECKas cuiia TOHKOW JMH3bL. [locTpoeHune u3o0paxeHuil B
coOMpaIIMX U pacceuBaroluX JuH3aX. DopMynna TOHKOW JIMH3BI. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBas ontuka. Wurtepdepenius cBeta. KorepeHTHble HMCTOYHHUKH.
VYcaoBus HaOMOIEHHUS MAKCUMyMOB M MHHMMYMOB B HHTep(EpEHUMOHHOU
KapTHHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakauss cBera. Judpakumonnas pemérka. YcinoBue HaOIIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(OPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue YyCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHWE: OYKH, JyIa,
(oroanmapaT, NPOEKIMOHHBIN anmapaT, MHKPOCKON, TEJIECKOM, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pPACHpPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moelb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Habmronerune natepdepeHIIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

Habmoienue nomisipuszanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



N3mMepenue nokasaresns nOpesoMIEHUs CTEKIa.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crIeNMAIbHON TEOPUH OTHOCUTEIBLHOCTH

['panuubl  OPUMEHUMOCTM  KJIACCMYECKOM  MeXaHuku.  lloctynatel
CIIEIMAIBHOW TEOPUH OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOZYJSA CKOPOCTH
CBETAa B BaKyyMe, IPUHIUI OTHOCUTEIIBHOCTH DWHILITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU M COKpAICHUE
JUIAHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YAaCTHLIBI.

CBs13b MacChl C JHEPrUEN U UMITYJIbCOM PEIIITUBUCTCKOM YaCTHUIIbl. DHEPTHS
TIOKOSI.

Pa3znen /. KBantoBas pusznka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEPruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotoaddexra. YpaBuenue DiHmTeitHa 11 dpoTodpdexra. «KpacHas rpaHunar»
doToaddexra.

HaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHUYeCcKHue YCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
(doTomaTUMK, CoTHEYHAas Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

®oTo3dheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHelHETO GoToddexTa.

Ceeroauog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopma mo paccessHHIO o -4acTHIL.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. M3nydeHue u morsoiieHue
(GOTOHOB mpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTUM Ha Apyrou. Bumsi
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BomHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BoaHOBOM
Iyaju3M.

CIOHTaHHOE U BBIHYKJICHHOE U3TyYEHUE.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue JJIMHBI BOJHBI Jla3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

Habnronenue TMHEHyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompepeneHdro  cocTaBa
panuoakTuBHOro wu3nydeHusa. CpoiicTBa anbda-, Oera-, TraMMa-U3Iy4eHUs.
BnusHue pagroakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE NpoTOHAa M HeillTpoHa. HykionHas mMopens sanpa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sjapa. M30Torsl.

Anbda-pacnaa. DJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [amma-
M3JIy4eHne. 3aKOH paJOaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt maccol siapa.

Snepneie peakuuu. [lenenue u cuHTE3 AIEP.

SAnepnsiii peaktop. Tepmosinepubiii cunte3. [IpoOaeMbl U MEepPCIEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACIIEKTHI IIEPHONU SHEPTETHUKHU.

DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.

MeTonpl HAOMIOIEHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHUYeCcKue yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Otansl pa3BUTUA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro nHeba. Co3Be3mus, SpKHe 3BE3NBI, IUIAHETHI, UX BHUIUMOC
JIBUKCHUE.

ConHeuHas cucrtema.

Connue. ConnewyHass akTHUBHOCTh. Mcrounuk sHepruu CosiHIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jluarpamma «CHEKTpallbHbIA KJIacC —
CBETUMOCTB». 3BE3AbI TJIABHOM IOCIEAOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]1 TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpOoeHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM W 3Boatounu ConHia u
3BE3/. DTanbl )KU3HHU 3BE3I.

Mneunbiii [Tyt — Hama [Mamaktuka. Ilonoxenue u nBuxenue CoyiHIA B
lNanaktnke. Tunel ranaktuk. Paguoranaktvuky n kBasapsl. UEpHBIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Paz0eranne rajmakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHUE.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGnronenusi HeBOOpYKEHHBIM TIJ1a30M € HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
PUITIOKEHUH ISl ONIPEAETICHUS TIOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be3/1usd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, ianer, Mieunoro I[lyTu.

Oo0o01maromiee NOBTOPEHUE

Pony Qusuku u acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITEIIbHOCTH YeJOBEKA, pOib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTHHE MUpPA, POJb (GU3NUECKON Teopuu
B (GOpPMHpPOBAHUU TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3nyueckoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTAaBICHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3€M C KypCcaMH MaTE€MaTHKH,
OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHHWE, HAy4YHbIM (haKT, TUIOTE3a, (puU3HUecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMbl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKIHMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE D3JIEMEHTAPHBIX (QYHKIUH, MPU3HAKU TMOJ00US TPEYroJbHUKOB,
oTmpeeeHUe IONIAIN TIOCKUX Puryp u o0béma Tel.

bBuonocus: snektpuyeckue SIBICHUS B JKMBOW NpUpoOJE, KoJjiebaTeabHbIe
JIBUKEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW NPHUPOJIE, NEUCTBUE
paauanyy Ha )KMBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTypa TBEPABIX
T€Jd, MEXaHW3Mbl O0Opa30BaHUS KPUCTALIUYECKON PEMIETKH, CHEKTPaTbHBIN
aHaus.



l'eocpagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPICEHUI.

Texnonoeus: JUHUM BJIEKTpONEpeaady, TEHEpaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TM€4Yb, pajap, PaauoONpUEMHUK, TEIEBU30P,
anteHHa, tenedoH, CBY-neub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAs OITHKA,
coJIHeuHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpeameTa «®Pu3mKa» HA ypOBHE CpPEAHETO O0OIIero
obOpaszoBaHus (0a30BBIM YPOBEHb) JMOJDKHO OOCCHEUYUTH JOCTHXKEHHUE CICTYIOITUX
JUYIHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro nmpeamera «Du3uka» J0HKHbBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOICTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIlEeCTBa, pPacCUIMPEHUE >KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOIECCE PEAM3AlMM OCHOBHBIX HAaIpPaBJICHUMN
BOCIIUTATENBHOU I€SITENHBHOCTH, B TOM YHCIIE B YACTH:

1) rpa;Ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPATUIMOHHBIX  OOIICUETIOBEYECKUX  TyMAHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAaMOYIIPaBIICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
uX QYHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOU 1€ TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSACh HA MOPAJTIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEero;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HAYYHOT'O TBOPUECTRA,
npUCyIIeTo (PU3NIECKON HaYKeE;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3nuyHbiM cdepaM MpodeccroHaANbHON NeATeIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu u peaan30BbIBATh COOCTBEHHBIE dKU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(U3MKK Ha TPOTSHKEHUU BCEU KU3HU;

6) 7K0JI0rHYecKOro BOCHUTAHMA:

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapakTepa 3KOJOTHYECKUX MPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHUCTBUI B OKPYIKAIOIIEH Cpee HA OCHOBE
3HAHMSA LeJIed YCTOWYMBOIO PAa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJIOTMYECKOM HAIIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUI M0 PU3UKe;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAaHHUE LIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3y4eHUus: (PU3MKUM  OCYLIECTBIATH MPOEKTHYID M  HCCIEIOBATEIbCKYIO
NEeATENbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckune aeiicTBUS:
CaMOCTOSITEIbHO  (OPMyIMpOBaTH W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh LN JIEITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B  PacCMaTpPUBAEMbBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IUTAH PEIIECHUS MPOOJIEMbI ¢ YYETOM aHaIM3a WMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJIsIM, OIIEHUBATh PUCKHU MOCIEICTBUM ESITEIHHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaeaoBare/ibCKue 1eiCTBUSA:
BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATUAMU U METOIAMHU
(du3nyecKoil HayKu;



BJIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JCATEIHHOCTU
B 00slacT (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/ad (PU3UYECKOTO COJAEpKaHUsA, MPUMEHEHHUIO PA3ITHUHBIX
METOJI0B MTO3HAHUS;

BIAJCTh BHUJAAMH JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETalyd, MNpPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JJaHUHU YUEOHBIX ITPOCKTOB B 00IacTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJACTBEHHBIC CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pEIlIeHUs, HAXOAUTh apryMEeHThl Ji1 JO0Ka3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpPhbl U KPUTEPUU PEILICHUS;

aHaJTU3UPOBaTh TIIOJYYCHHBIE B XOJI€ PEIICHHUS 3aJayd  pPe3yJbTarThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3a/Jayd B O00pa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHCIIE TIPU U3yUYEHUU (HDUBUKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCHUTh 3HAaHWS 10 (U3HKE B MPAKTHYECCKYI 00JIacTh
KU3HEICATCIHHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObI U PEIICHHUS;

CTaBUTH POOJIEMBI U 3a]1a4H, TOMYCKAION1E aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MHPOpMaUu (PU3UIECKOTO COJEPIKAHUS W3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATH IIOUCK, aHAIU3,
CUCTEMATHU3AIMI0 U WHTEPIPETAli0 WHOOpPMAIMU Pa3IWYHBIX BUIOB U (PopM
MPEeICTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(MOPMAITUH;

WCIIOJIB30BaTh  CPEICTBA  WMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX
3371a9 ¢ COOJIOJICHHEM TPeOOBaHWM OSProOHOMHKH, TEXHHUKH OE€30IMacHOCTH,
TUTHCHBI, PECYpCOCOEpPEKEHUS, TMPaBOBBIX M  JITHYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€301MacHOCTH;

co3JaBaTh TEKCThl (PU3MYECKOTO COAEp’KaHUSI B pa3IMYHBIX (opmaTtax ¢
y4€TOM Ha3HAYeHUsI MH(POPMAIIMK U TIEJIEBOM ayIUTOPHH, BEIOMpAs ONTUMAIIbHYIO
dbopMy mpeicTaBIeHUS U BU3yaJIn3aIiH.

KoMMyHMKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3MKM W BO  BHE-YPOUYHOU
NEATEIIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd ©  CMsTr4aTh
KOH()JIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBUI C YYETOM O0OLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jeHa KOJUIEKTUBA;

OpUHUMATh L€  COBMECTHOM  JIEATENbHOCTH, OpPraHu30BBIBaTh U
KOOPAMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTaBIATh IUIaH JECHCTBHIA,
pacnpenenarb poid C y4€TOM MHEHHU Y4YacTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAaJa M KaXJOr0 YYAaCTHHKAa KOMaHAbl B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKThI, OLEHUBAaTh WJEH C I[O3ULIUU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAaUUMOCTH;

OCYULIECTBJISATh IO3UTHBHOE CTPATETMYECKOE T[OBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHUBeEpPCAJbHbIE Y4eOHbIE eiicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATh MMO3HABATEIBHYIO JCITEIBHOCTh B 00JIACTH
GU3NKK W aCTPOHOMHUHM, BBIABISATH NPOOJEMBI, CTaBUTh H (HOPMYIHUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSATEIILHO COCTABJIATh IUIAH PEIICHUS PAcYETHBIX W Ka4eCTBEHHBIX
3a/1a4, TUTaH BBIMIOJHEHUS MMPAKTUYECKON PaObO0THI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pactMpsITh paMKH Yy4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a peIIcHME;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYAUIMH B 00JacTH
(U3HKH, ITOCTOSHHO MOBHIIIATH CBOW 00pa30BaTEIIbHBIN M KYJIBTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJIEKT:

JaBaTh OICHKY HOBBIM CHTYaIlUsIM, BHOCUTHb KOPPEKTHUBHI B JICSTCIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICJISIM;

BIAJCTh HaBBIKAMH  [IO3HABATEIIbHOW  pediekcuu Kak  OCO3HAHUSA
COBEpINIAEMBIX JICUCTBUH M MBICIUTEIBHBIX IPOIIECCOB, WX PE3YJbTaTOB H
OCHOBaHUM;



WCITIOJIB30BaTh MPUEMBI pedIeKCHH JIs OIIEHKH CHUTYaIliu, BEIOOpA BEPHOTO
pelIeHMUS;

YMETh OIIEHWBATh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHUKEHUIO;

OpUHUMATh MOTHBBI W apryMEHTHl APYrUX IMpU aHaIu3e pe3yiIbTaToB
NEeSITebHOCTH;

MPUHUMATh ceOsl, MIOHUMAsi CBOM HEJAOCTATKH U IOCTOUHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTHI APYTHMX TIPH aHAIW3€ pe3yIbTaToOB
NEeSITENBHOCTH;

MPU3HABATH CBOE MTPABO ¥ MPABO APYTHUX HA OIMIHUOKH.

B mporecce moCTIKEHHSI JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOTPAMMBI
no ¢usuke s YpOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOyYarommxcs
COBEPILICHCTBYETCSA AMOITMOHAJIbHBIN WUHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUSs, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHUE, CIOCOOHOCTh aJanTHUpPOBATHCA K
HMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K TOCTIDKCHHIO ETH U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHUE MEHCTBOBATH HWCXOJS M3 CBOHUX
BO3MOXKHOCTEH;

HMIIATUH, BKIIOUYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHMSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATE HHTEPEC M pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kJiacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IESITEITbHOCTH JIIOJIEN;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHasl TOUKa, MHEepIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
UJICAIbHBIN Ta3, MOJEIIM CTPOECHUS Ta30B, KUIAKOCTEU U TBEPIBIX TEJ, TOUECYHBIN
AIIEKTPUYECKUH 3apsil PH pelIeHnr GU3NIECKUX 3a/1a4;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOECHUS BEUIECTBA U
ANEKTPOAUHAMUKU:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMAaJICHUE Tel, JIBKEHHE II0 OKPYXHOCTH, HWHEPIUS,
B3auMoIeicTBUE Tel, T dy3usi, OpOYHOBCKOE IBMKEHUE, CTPOCHHUE KHUIKOCTEH
1 TBEPJBIX TEJ, M3MEHECHUE 00bhEMA TN MPU HarpeBaHUU (OXJIAXKICHHH ), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alUsl, KUIICHUE,
BJIQYKHOCTbh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCye, CBSI3b MEXKAY NapaMeTpaMHd COCTOSIHHSI Tra3a B HM30IPOLECCax,
BJIEKTPU3ALM TEJ, B3AUMOJICHCTBUE 3aPs/IOB;

OMUCHIBATh MEXAHUYECKOE JBUIKEHUE, UCIOJIB3YS (PU3MYECKUE BEIUYUHBI:
KOOpJIMHATa, IyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHuJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHUHAIbHAS SHEPIrusi, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh;, IPU OINHUCAHUM TMPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT HCIOJIB3YEMbIX BEJIUYUH, WX OOO3HAYCHUS U €IUHUIIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMU
BEJINYMHAMU;

ONMCBHIBAaTh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBIICHMUS,
UCTIONIb3YsT (DU3UYECKHE BEJIMYMHBL: JABJIEHUE Trasza, TeMmIeparypa, CpeIHss
KUHETUYECKAsl DHEPIUsl XaOTUUYECKOIO JBHKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAs
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI DHEpTHs, paboTa rasa,
KO3(QGUIIMEHT TI0JIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATEls, MPU ONUCAHUU
NPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICI UCHOJIB3YeMbIX BEJIMYMH, WX
0o003HaueHUs W E€JUHUIBI, HAXOAUTh (POPMYIbI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYIO BETUUMHY C IPYTUMU BEJIMUHUHAM;

ONUCHIBATh U3YYEHHBIC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U DJICKTPUUECKHUE
siBJICHUS (TIPOLIECCHI), UCTIONIB3Ys (PU3MUECKHE BEJIWYUHBI: DJIEKTPUUECKUN 3apsl,
3JIEKTPUYECKOE T0JIE, HAPSKEHHOCTh MOJIsSI, MOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
Ipy ONHWCAHWM TIPABWIBHO TPAKTOBATh (PUBMUECKHH CMBICI HCIOIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHMS] W CAWHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIHEC
JTAHHYIO0 (PU3MYECKYIO BEIMUYUHY C IPYTUMH BETUYUHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCTOIB3Ys (U3UUYECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUs MEXAaHWYECKOM DHHEPrUMH, 3aKOH COXPAaHEHUsS HMITYJIbCa,
MNPUHLKN CYNEPHO3ULIMKM CUJI, NPUHUUN PABHOMPABHUS HWHEPUHAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPrUU TEIJIOBOTO IBUXKEHUS MOJIEKYH C
aOCOIIOTHON TeMIepaTypou, MepBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO



(GopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
00J1acTH ) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHITMIBI JCHCTBUS MAaIWH, MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; paznuyarh yCIOBHUS MX O€30MacHOr0 MCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopMmynupoBath TpoOieMy/3agady M THIOTE3Y YYEOHOTOo  IKCIIEPUMEHTa,
co0upaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI,

OCYUIIECTBJISATh MPSIMbIC U KOCBEHHBIE U3MEPEHUS] (PU3UUYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTHUMAJBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BAaTh M3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEIMUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
dbuKkcHpoBaTh pPE3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEIUYMH B
BUJIe Ta0HIl U TpaUKOB, AETaTh BBIBOBI MO PE3yIbTaTaM UCCIICIOBAHUS;

cobiroaTh npaBuia 0€30MacHOTO TpyJa MpHU MPOBEICHUM HCCIEIOBAHUI B
pamMkKax Yy4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U IMPOEKTHOM
JESITEIbBHOCTU C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTrO
000py10BaHUS;

pemiaTth pacu€THble 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOJEIbIO,
UCTIONB3YS (hU3MUecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aaun
BBIOMpATh (DU3UYECKYIO MOJECIb, BBIJACIITh (PU3NUECKHE BEIMYUHBI U (hOPMYIIHI,
HEOOXOAUMBbIE JUIsl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUWBATh PEANbHOCTh
MOJTy4€HHOTO 3HAYCHUS (PU3NUECKON BETMUUHBL,

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
IENOYKY PACCYXACHHWI C OMOpPOM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCECKHE SIBJICHNUS,

UCIIONIb30BaTh  MNpPU  pEIIeHWH  yuyeOHBIX  3aJad  COBpPEMEHHbIE
WH(GOPMAITMOHHBIE TEXHOJIOTUN JUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TpeJICTaBlICHNs Y4eOHON U HAYy4YHO-TOMYJISIpHON MH(OpPMAIUK, MOJYy4YEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HHHOPMAIIHIO;

MIPUBONTH MPUMEPHI BKJIaJIa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIETO MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOU >KHU3HH
JUIst obecrieyeHus: 6e30MacHOCTH MPU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBECHUS B OKPYXKAIOIEH Cpejie;

paboTaThb B Tpynme C BBIIOJHEHHEM pPAa3jHYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAIHMOHATBHO pPACIPEACTATh OOA3aHHOCTH H
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYyallUsAX, aJIeKBAaTHO OICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeIMeTHBbIE pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha TPUMEpax poJib U MeCTO (pu3MKu B (POPMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHUKU WU
TEXHOJIOTUM, B MPAKTUUYECKOWU JEATEIbHOCTH JIIOJICH, IEJOCTHOCTh U E€IUHCTBO
(u3nUecKoil KapTUHBI MUPA;

YYUTHIBaTh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJEICH:
TOYEYHBIA AJIEKTPUUECKUM 3apsAJl, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, S/I€pHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU PElIeHUU (PU3HMUECKUX
3ajiay;

pacno3HaBath (U3UYECKUE SIBICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN U KBAHTOBOW (DM3UKHU: DIEKTPHUUECKasi TPOBOANMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBUE
MarHuTOB, DJJIGKTPOMArHUTHasT WHIYKIUSA, JeACTBUE MAarHUTHOTO TOJs Ha
IPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsiji, SJIEKTPOMArHUTHBIE KOJIeOaHUsI U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHtysa, Aupaknus W MONAPU3ALMsS  CBETa, JUCIEpPCHS CBETa,
dboToanekTpuaeckuit 3pdext (poTodrddekT), cBeTOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CrHeKTpa aroMa BOJOPOJIa, €CTeCTBEHHAass M HUCKYCCTBEHHAs

PaaINOaKTUBHOCTB;
ONMKCHIBATh H3YYEHHBbIE CBOWCTBA BeEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  cped) WU

AJIEKTPOMArHUTHBIE SIBJICHUS (IPOLECCHI), HCHOJB3YyS (PU3NYECKUE BETUUYMHBIL:
DNEKTPUYECKUM 3apsll, CWJIA TOKA, JJIEKTPUYECKOE HANPSLKEHHUE, DIEKTPUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABIKYIIAs cuUja, paboTa TOKa,
UHIYKLOHUS MarHUTHOTO TMOJs, cuia Awmmepa, cuia JlopeHua, MHAYKTUBHOCTH
KaTyIIK{, DHEPIUs DJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, NEpUOJ M YacToTa
KojeOaHuN B KoyieOaTeNbHOM KOHTYpe, 3apsii M CWia TOKa B Ipolecce
FapMOHMYECKUX JJIGKTPOMATrHUTHBIX KoJieOaHWM, (OKycHOe paccTosHue W
ONTHYECKas CHUJIa JIMH3bI, MPU ONUCAHUU NPABWIBHO TPAKTOBATh (PU3MUECKHI
CMBICJI HCIOJb3YEMBIX BEJIMYMH, KX OOO3HAUEHUS U EIUHMIIbI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOLIME JIaHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJINYNHAMU;



OMUCHIBATh M3YUYCHHBIE KBAHTOBBIE SBICHUS M TPOLECCHI, HCIOIb3YS
dbu3uYeCKre BETUYUHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI TTOJTypaciaaa, YHEPTHUS CBS3H
QTOMHBIX SiJIep, INPU OINHUCAHWUU TPABUIBHO TPAKTOBaTh (PU3MYECKUM CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHsS] W EAUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONIME JaHHYK (DU3UYECKYI0 BEJIWYMHY C JPYTUMHU BeJIWYHMHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUSCKON BEITMYMHBI,

aHAJIU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SIBICHUSA, UCIOIb3Ys (HU3UUYCCKHE
3aKOHBI M MPUHIUIIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MAPAJIICIBHOTO
COCIMHEHUA NPOBOAHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMATHUTHOMU
WHJIYKIIMH, 3aKOH MPSAMOJUHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHE ODWHIITEHHa s (hoTodPdeKra,
3aKOH COXPAaHEHUs JHEPruM, 3aKOH COXPAHECHHS HMITYJIbCa, 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUs MacCOBOrO 4HWCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacliajia, Mpu 3TOM pa3jinuyaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BbIpAXKEHUE U YCIOBUsS (TpaHMIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHAYKIIMA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh M300pAXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCHEPUMEHTHI IO UCCIAEJOBAHUIO (DU3UYECKUX SIBJICHUM U
IPOLIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MHPH 3TOM
dbopmynmupoBaTh MpoOIeMy/3aady H TUIOTE3y Y4YeOHOro SKCIEpHMEHTA,
coOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO0 OOOpYy/IOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIbHBIA CIHOCOO W3MEPEHUS W HCIOJIh30BaTh W3BECTHBIC
METO/Ibl OLICHKH MMOTPETHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH C  HUCIOJIb30BaHUEM
OpSMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJE TAOJUIl U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yabTaTaM UCCIICIOBAHMUS,

cOOJII0/IaTh TMpaBmiia 6€30MacHOT0 TPyJa MPU MPOBEICHUN HCCIICIOBAHUN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4YEOHO-MCCIENOBATENLCKOW M TMPOEKTHOMN
JEATEIbHOCTU C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U JIAOOPATOPHOIO
000py10BaHUS;

pemarb pacuéTHbIE 3a7a4dl C SBHO 3aJIaHHOW (DU3WYSCKOM MOJICIIBIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHI,
HeoOXoIuMBbIe JUIg €€ pelIeHusi, IPOBOJUTh Pacuy€Thl M OLEHHBATH PEATbHOCTH
HOJYYESHHOTO 3HAYCHHSI (PU3HUECKON BETUYNHBI;

pelaTh Ka4eCTBEHHbBIE 33]]aUi: BHICTPANBATh JIOTHUECKU HEMPOTUBOPEUHBYIO
[IETI0UKY pacCyXIEHHI C OMOpoil Ha M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SBICHUS;

UCIIONIb30BAaTh  MPU  pEIIeHWH  yuyeOHBIX  3aJad  COBpPEMEHHbBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUU IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEe/ICTaBJICHUs Y4eOHONW M HAayYHO-TIOMYJISIpHON MH(OpMAINH, TOJTYYSHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATH TPHUHIMIBI JEHCTBUS MAaIlUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUA WX 0€30MacCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KHU3HH
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAILLEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM SKOJOTHYECKOI0
IIOBEJICHUS B OKpPY:KaloIIeH cpene;

paboTaTh B TpYIIE C BBIIOJHEHUEM Ppa3JIMYHBIX COLHUAIBHBIX pPOJEH,
IUTAHUPOBATh pPaboOTy TPYIIBL, PAIOHATBHO pPACTIpPEAeNsiTh OOS3aHHOCTH W
IUTAHUPOBATh JCATETHFHOCTh B HECTAHIIAPTHBIX CHUTYAIUsX, aIeKBaTHO OIICHUBATH
BKJIaJ] K&XJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabnsie | Ilpakruyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHU S
bubmnoreka [IOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7fALbF72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuorexa [JOK
' TEOpHH https://m.edso0.ru/7f41bf72
bu6mmoteka [IOK
2 1 1
3 OCHOBbI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELIECTBA. 5 bubnuorexa [IOK

®da3oBbI€ MEPEXOIbI

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

Hroro no pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nmmorexa [IOK
41 MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTOsIHHBIN 2I1€KTpUYECKUNA TOK. TOKHU B bub6nuorexa LIOK
4.2 12
Pa3IMYHBIX Cpefax https://m.edsoo0.ru/7f41bf72
Utoro no pazneny 22
PeszepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJAUHAMUKA
11 MarnuTHoO€ 1osie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHIYKIHS https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE 9 1 bu6mmoreka [IOK
' KoseOanus https:/m.eds00.ru/7f41c97c
29 MexaHn4YecKue U PJIEKTPOMArHUTHHIS 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcCHOBBI CITeIMATTEHON TEOPUHU bubnmoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 OJeMeHThI KBAaHTOBOM ONTHKH 6 https://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue atoma 4 but6mmoreka [IOK
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4.3

ATtoMHoOE s1po

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

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUH U aCTPO(DU3UKH 7 ﬁggjﬁfg;gﬁ}; £4107¢
Hroro no pazgeny 7
Paznen 6. OBOBIHAIOILIEE IOBTOPEHUE

6.1 O6o061matoniee MOBTOpEeHUE 4 ﬁggﬁ;ﬁfgggﬁ}; £41c07c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

o dmsuka. 10 xmacc: yueb st oOeoOpa3oBaT.opraHu3anuii: 0a30BbI U
yrayon.ypoBuu / Mskumes T.S., byxosues b.b., Corckuit H.H. / Ilox pen.

[TapdentreBoit H.A.- M.: U3narensctBo «IIpocBemenuey

o duszuka. 11 kmace: yueb s obmeoOpazoBaT.opranu3aiuii: 6a30BbIi 1
yriyon.ypoBau / Mskumes T.4., bByxosueB b.b., Hapyrun B.M. / Ilox pexn.

[TapdentreBoit H.A.- M.: U3narensctBo «IIpocBemienue

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. ®dusuka. 11 kmacc: aumakthyeckue Marepuansl /  A.E.Mapom,
E.A.Mapon — M.:/Ipoda

o ®wmsuka. 10 xmacc: aumakThueckue warepuansl /  A.E.Mapos,
E.A.Mapon — M.: [Ipoda

ePriMkeBnuy A.Il. ®usuka. 3Bamaunmk. 10-11 xmacc. Ilocobme mis
o01eo0pa3oBatenbHbIX yupexaenuil. M.: Jlpoda

e'pomiieBa O.U. ®uszuka. 10-11 knaccel. COOpHUK 33724 K y4eOHUKAM
I'.4. Mskumesa u fp. o ¢usuke g 10 u 11 k1. @T'OC. M.: Dx3amen

e Mapon E.A., Mapon A.E. OnopHele KOHCITEKTBI 151
muddepenunpoBanubie 3aaaun 1o ¢pusnke: 10-11 knace. M.: TIpocBenienue

oJI[pemoB A.Il. ®Puszmka. 11 kmnacc. IloarotoBka K BCEPOCCHUCKUM
npoBepodHbIM padotam. ®I'OC. Jlernon

eKamseeB E.E. ®usuka. 11 kimacc. Utoroselit kouTposib. HanmonanbsHOE

oOpa3oBaHue



INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHbI
CETU UHTEPHET
e bu6mmoreka I{OK https://m.edsoo.ru

eEnunas  koiekuus — UUQPOBBIX  00pa3oBaTENbHBIX  PECYPCOB.
http://school-collection.edu.ru

eDenepasibHbIl  IEHTp UHGOPMAIMOHHO-00pa30BaTENbHBIX PECYPCOB

(®UHOP). http://fcior.edu.ru

e PekoMeHnaruun o HCTIOJIb30BAaHUIO pecypcoB OINOP:

http://metodist.lbz.ru/iumk/physics/files/fcior7-9.pdf

e Poccuiickuii 001ieoOpa3oBarenbHbIi mopTai. http://experiment.edu.ru

eCaliT juis mnpenojaBareneit (U3MKHU, YYANUXCS U HUX POJUTEICH.

http://www.fizika.ru

e BupTyanbHblii METOIMYECKU KAOMHET yuuTens: (U3UKUA U aCTPOHOMUHU.

http://www.gomulina.orc.ru

el"azera «Dusukay. http://fiz.1september.ru

e OenepanbHas 3a0uHas PU3MKO-TEXHUYECKAS MIKOJIa TP MOCKOBCKOM

(Gu3uKo-TeXHNYeCKOM MHCTUTYTE. http://www.school.mipt.ru

e Mupopmatrka n ®usuka. http://teach-shzz.narod.ru

e O0Opa3oBarenbHble aHUMALMU JJIs1 YPOKOB (PU3UKH, NHHOPMATUKHU U JIP.

http://somit.ru

eHayuyHo-nonynsapHeiii  pu3uko-mareMatuyeckuii  kypHain «KBaHT».

http://kvant.mccme.ru/

e[Topran ecrecTBeHHbIX Hayk: Dusmka. http://www.e-science.ru/physics

o [1yTh B HayKky. http://yos.ru
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