AHHOTauMs K padoueili nporpamme no «®@usunke» /-9 kiace
HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo (¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TMOJOXEHUW M TpeOoBaHUM K pe3yjbTaTaM
OCBOEHHSI OCHOBHOUM 0Opa3oBareibHON mporpammsl, npeacTtaBieHubix B PI'OC COO, a
Takke ¢ yd€toMm enepanbHO pabodedt mporpaMMbl BOCIHUTAHHUS M KOHIEMIIUU
npenogaBaHusi ydeOHoro mnpeaMera «Dusnka» B 00pa30BaTENbHBIX OpPraHU3AIUAX
Poccuiickoit @enepaninu, pean3yomuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Conepxanue nporpamMMsbl 1Mo Gpu3KMKe HanmpaBieHO Ha GOPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTUHBI mupa oOyuaromuxcs 10—11 kmaccoB mpu oOydeHun ux (pu3Mke Ha
0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIESTEIbHOCTHOro mnoxaxoxaa. IIporpamma mo
¢usuke coorBercTByeT TpeboBanusmM PI'OC COO kK MmIaHUPYEMBIM JIMYHOCTHBIM,
IpeAMETHBIM U METalpeIMETHBIM pe3yibTaTaM OOyuYeHHs, a TaKXe Y4YHUTHIBACT
HEOOXOAMMOCTh peaju3allid MEXKIPEIMETHBIX CBsi3el (U3UKH C EeCTECTBEHHO-
HAy4YHBIMH y4Y€OHBIMH TIpeAMeTaMU. B Hel omnpenesnstoTcsi OCHOBHBIC IIENIM WU3YUYEHUSI
¢bu3MKM Ha YpOBHE CpeaHero oO0Imero oO0pa3oBaHUs, IUIAHUPYEMbIC pPe3YyIbTaThl
OCBOCHHUS Kypca (DU3MKHU: JTUYHOCTHBIE, METalpeIMETHbIE, MpeaMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAaHUPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKU HA 0a30BOM YPOBHE, B TOM

quclie IPEAMETHBIC PE3YNIbTATHI TI0 T0JIaM 00yUYEHUS;

e cojepkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

®du3rka Kak Hayka o Hamboisiee OOLIMX 3aKOHAX MPHUPOJBI, BHICTYIMAsl B Ka4eCTBE
y4eOHOro TpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUI 00
okpyxaroreM wmupe. IlIkoapHBIH Kypc (uU3UKH — CHCTEeMOOOpPAa3yIOMUA IS
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIekKAT B
OCHOBE TIPOIIECCOB M SIBJICHHM, H3y4YaeMbIX XUMHEH, Owojoruen, Quzndeckoit
reorpadueii u acrpoHomueid. Mcmonp3oBaHHE M aKTHMBHOE INMPUMEHECHHE (DH3NUSCKUX
3HAHWM OMpeJeNsieT XapaKTep M Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJYYEHHUS HOBBIX MATEpHAIIOB C
3aJIaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue (U3MKM BHOCUT OCHOBHOM BKIIaJl B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa 00yJarommxcs, B pOpMUPOBAHUE
YMEHUM TPUMEHSTh HAYYHBI METOJl MO3HAHMS MPU BBHINOJHEHUM HMH YYEOHBIX
HCCIIEIOBAHUN.

B ocHOBYy kypca ¢hu3uKU 171 YPOBHS CPeHET0 00Iero 00pa3oBaHusl MOJ0XKEH PSIJI
uJel, KOTOPbIe MOKHO PacCCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOCHUS.



Hoes yenocmunocmu. B COOTBETCTBUM € HEH Kypc SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT Marepuajg M3 BCEX pa3iesioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEil MaTepuan Kypca (pU3uKku 00beIUHEH
BOKpYr (usmyeckux Teopud. Benymum B Kypce sBisercs (HOpMUPOBAHHE
MPEICTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUu, BEUIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE peanuzamusi mpeArnosiaraeT — UCIOJIb30BaHUE
I'YMaHUTapHOTO NOTEeHIMANa (PU3UUECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHUSL (DU3UKHU C
pa3BUTHEM OOIIECTBA, a TakKKe C MHUPOBO33PEHUECKHUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU MTpodIeMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢buzuku mpeanoyiaraeT 3HAKOMCTBO C
IMIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUJIOKEHUIN N3YyUEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonoeuzayuu peanusyercst moCcpeCTBOM BBEACHHS 3JIEMEHTOB COJIEP KaHMS,
NOCBSINIEHHBIX HJKOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM U TEXHOJOTHUH, a TakkKe OOCYXIEHHs MpoOJieM paluoHaIbHOIO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€3011acCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (HU3MKH Ha YpOBHE CpEIHEro OOIIEro
oOpa3zoBaHus SBISIOTCA (Qu3nyeckue Teopuu ((popMUpPOBAHUE TMPEACTABICHUM O
CTPYKTYpE TOCTPOCHHSI (PU3UYECKON TeOopuu, poiu (GyHAAMEHTAIBHBIX 3aKOHOB U
IPUHUUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPUPOJE, I'PaHUIAX HTPUMEHHUMOCTH
TEOPHI1, I ONUCAHUS ECTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IeSITEIbHOCTHBIN MOAX0 B Kypce (U3HKU peamu3yeTcsi Mpekae BCETO
3a CYE€T OpraHM3allu SKCIEPUMEHTAIBHON AesATeNbHOCTH oOyyvarommxcs. s 6a30Boro
ypOBHS Kypca GU3HKU — 3TO UCTIOIH30BaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCTICPUMEHTOB U JIAOOPATOPHBIX PabOT, KOTOPBIE B MporpamMmme 1o pusuke o0beTMHEHbI
B OOIIMI CITUCOK YYCHHUYECKUX MPAKTUYECKUX paboT. BrimenaeHne B yka3aHHOM MepeyHe
7a00paTOpHBIX paboT, MNPOBOJUMBIX [UIsI KOHTPOJIA U OLEHKH, OCYLIECTBISETCS
y4aCTHHUKaMU 00pa30BaTeIbHOIO MpoIlecca UCXOAS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHamieHus kabunera Qusuku. [Ipu sTomM obecrniedunBaeTcst OBIaJICHUE O0YYAOIIMMUCS
YMEHUSIMHA  NPOBOJAMTH KOCBEHHBIE  HM3MEPEHMS, HCCIEAOBAHMS  3aBUCUMOCTEU
(¢u3nYecKnX BEIMYMH U TIOCTAHOBKY OMBITOB MO MIPOBEPKE MPEITOKEHHBIX THIIOTES.

bonbiioe BHUMaHuE yJIeaseTcsl pelIeHUI0 PacUE€THBIX M Ka4eCTBEHHBIX 3aj1ad. [Ipu
3TOM JUIS PACUETHBIX 3aJad NPUOPUTETOM SIBIIAIOTCS 3aJa4d C SIBHO 3aJaHHOMU
¢usnyeckoll  MOJENbIO, MO3BOJAIOIIME  TMPUMEHSATh  HU3YUYCHHBbIE  3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena Kypca, TaKk U MHTErpUpysl 3HAHMS W3 pa3HbIX
paznenoB. Jlisl KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIIOTCS 3aJlaHus Ha OOBSICHEHHE
IIPOTEKAHUsT (PU3UYECKUX SIBJICHUA M IPOLIECCOB B OKPY’KAKOIIEH >KU3HU, TpeOyrolue
BbIOOpA (PM3HUECKON MOJAEININ JUIsl CUTYalluH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.



B cootBerctBum ¢ TpeboBanusimu PI'OC COO k MaTepHallbHO-TEXHUYECKOMY
oOecreyeHuto yueOHoro npoiecca 0a30Bblii YpOBEHb Kypca (PU3HKU HA YPOBHE CPEIHETO
o0miero oOpa3oBaHUs JODKEH M3y4aThCsl B YCIOBUSAX NMPEAMETHOTO KabWHeTa (U3HUKH
WIH B YCIOBUSX HWHTCTPHUPOBAHHOTO KaOWHETa NPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xkabunere Quinku 10KHO OBITH HEOOXOAMMOE JTabopaTOpHOE 000PYI0BaHUE
JUIA BBITIONTHEHUS yKa3aHHBIX B MPOrpaMMe MO (HU3WKE YYCHUYECKHX MPAKTHYECKHX
paboT U IEMOHCTPAIIMOHHOE 000pYOBaHHUE.

JlemoHCcTpanmonHoe o0opynoBanue (GOpMUPYETCS B COOTBETCTBHH C MPHUHIIMIIOM
MUHUMAJIBHOW JJOCTATOYHOCTH M 00ECleYrBaeT IMOCTAHOBKY IEPEUYHUCICHHBIX B
nporpaMme MO (GU3MKE KIIOYEBBIX JEMOHCTpAIMA ISl HMCCIEAOBAaHUS HW3Y4aeMbIX
SIBIICHUI M TPOIIECCOB, SMIUPUUYECKUX M (PYHIAMEHTAITBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHHUM.

JlabopaTtopHoe  00OpyJdOBaHHME Ui ~ YYCHHUYECKMX  TMPAKTUUECKUX  padoT
dopmMupyeTcst B BUAe TEMATUYECKUX KOMIUIEKTOB U 00ECIEUMBACTCA B pacyéTe OTHOTO
KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaTtndeckue KOMIUICKTHI J1abopaTOPHOTO
000pyTOBaHUS JOJKHBI OBITH TTOCTPOCHBI HA KOMIUIEKCHOM HCIIOTh30BaHUH aHAJIOTOBBIX
u nudpoBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHUJIC
1M (POBBIX JTAOOpaTOPHIA.

OCHOBHBIMHM LIETISIMUA U3yY€HUS PU3UKH B 001IeM 00pa30BaHUU SABIISAIOTCS:

e (opmupoBaHHe MHTEpEca U CTPEMJICHUS O0y4YaIOIIUXCS K HAYyYHOMY M3yYEHHUIO

IPUPOJIbI, PA3BUTUE UX UHTEIVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJAE IMO3HaHUS U (OPMHUPOBAHUE
MCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (QopmMupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa H3y4YEHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (¢dopMHuUpOBaHUE YMEHUU OOBSICHATH SABJICHHS C HMCIOJIB30BaHHEM (U3UUECKHUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

e (QopmupoBaHHe TNpEACTABIECHUH O poiaM (GUIUKKA IS Pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHne H3TUX Iiesield o0ecreurBaeTcs pelIeHUEM CIEAYIIuX 3aaad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TMpuOOpeTEeHUE CUCTEMBI 3HAHUU 00 OOMMX (HUINIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX,  BKJIOYAS  MEXaHUKY, MOJEKYJSIpHYIO  (pU3UKYy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPO(PHU3NKH;

e (opMHupOBaHHE YMEHHH NPUMEHATh TEOPETUYECKUE 3HAHUS A OOBSCHEHUS
bu3nuecKkuX SBICHUA B TMPUPOAEC W JJIA MPUHATHS TPAKTUYCCKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HU;



e OCBOEHHE CIOCOOOB PEIICHMS Pa3IMYHbIX 33]lay C SIBHO 3aJlaHHON (hU3MUECKOM
MOJIEJIbIO, 3a/1a4, MOJPa3yMEBAIOIINX CaAMOCTOATEIbHOE CO3/JaHHE (PU3NYECKON
MO/IEJIU, aJIEKBATHOM YCIOBUSAM 3a/1a4U;

e TOHMMaHUE (PU3NUECKUX OCHOB U MPUHIUIIOB ICUCTBUS TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO CPENY;

e OBJAQJCHUE METOJaMH CaMOCTOATEIbHOTO IUJIAHUPOBAaHUS U MPOBEIACHUS
bU3MYEeCKUX DKCIEPUMEHTOB, aHalIW3a W HWHTEpOpeTanuu uHdOopMaluH,
OIpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3/IaHHME YCIOBUM MJid pPa3BUTHS YMEHUH MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU JeATEIHHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOLIEro
oOpazoBanus otBoauTcs 136 yacoB: B 10 knacce — 68 vacoB (2 yaca B Heneno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[Ipenmaraemsrii B mporpaMme 1o pu3UKe MepeueHb JIaOOPATOPHBIX U MPAKTUUECKUX
paboT SBISIETCS] PEKOMEHA0OBAHHBIM, YUUTENb JIeJIaeT BHIOOP MPOBEJEHUS Ta00OPATOPHBIX
paboT U OMBITOB C YYETOM MHIUBHUIYATBHBIX OCOOEHHOCTEH 00yUarouXxcsl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o Inpupoze. HayuyHele MeTOABI ITO3HAHUS OKPYIKAIOLIEro MHpA.
Pounb skcieprMenTa U TE€OpUU B MPOLECCE MO3HAHUS TPUPOAbl. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (GU3MUECKUX SBICHUH U mpoueccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbl W TEOPUHU. ['paHUIBl MTPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 Mecto Gpusuku B GOpMHUPOBAHUU COBPEMEHHOW HayYHOW KapTUHBI MHUpA, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe aBrxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMKEeHUs. Cucrema
orcuéra. TpaekTopus.

[lepemenenne, CKOpOCTh (CpenHsISt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKH, HMX MPOEKIUU HA OCH CHUCTeMbl KoopauHat. CroxxeHue
NEPEMEILEHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TMpsSMOJHMHEHHOe aBuxeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MYTH U MEPEMEILICHUS] MaTepHaIbHOMN
TOYKHU OT BPEMEHHU.

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

KpuponmHueitHoe nBuxeHue. [[BHkeHHME MaTEpHaIbHOM TOYKH MO OKPYXKHOCTH C
IIOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIUHEMHAsA CKOpocTh. [lepuon u
yacTota oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne ycTpoOMCTBAa M IPAKTUYECKOE NMPUMEHEHHE: CHUIAOMETP, ABHKECHUE
CHapsJ10B, LICIIHBIE U PEMEHHBIE TIEPEIaUN.

Jlemoncmpayuu

Mogens cuCTEMBl OTCYETA, WUIIOCTpalUsl KHUHEMATUYECKUX XapaKTepUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3pEKEHHOM MMPOCTPAHCTBE.

HaGnionenune nBukeHUs Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHUS.

HanpagneHnne ckopocTy npu ABUKEHUHU 110 OKPY>KHOCTH.



Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHne HEpaBHOMEPHOTO JABWKEHUA C LEJIbI0 OMNPEAECICHUS MIHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY MYTSIMH, NOPOWIEHHBIMH TEJIOM  3a
MOCJIEIOBATENBHBIE PABHBIE TPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM ABUXKEHUHU C
Ha4aJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocutTenbHOCTH ['amuiies. IlepBeiit 3akoH Hprotona. MHeprumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[Ipunuun cynepno3uiiuu cui. Bropoil 3akon HeroToHa niis
MarepuanibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsbxectu. [lepBas kocMu4eckasi CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CkojbxeHus, kadeHnus). Cuna tpeHus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEeHUs U cuiia TpeHus mokos. Koagdurument tpenus. Cuna
COIPOTUBIICHUS MIPU JIBUKCHUHU TEJA B KUJIKOCTHU WJIU rase.

[TocTynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MoOMEHT cHJIbl OTHOCUTEIIBHO OCH BpaleHus. [lnedo cuiibl. YCinoBus paBHOBECHS
TBEPIIOTO TENA.

TexHu4yeckrne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: MMOAIIUITHUKH, JBUKCHUE
VUCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HHMKAKOIIUX B MPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX JAepopMaluH.

HccnenoBanue yciioBUM paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvt coxpaneHus 6 mMexaHuke



Nmnynbc MaTepualibHOM TOYKH (Tena), CUCTEMbl MAaTepUANbHBIX ToueK. Mmmyibe
CWIbl W HW3MEHEHHME MWMIyJbCca TeJla. 3aKOH COXPAaHEHUS UMITyJbca. PeakTuBHOE
JBUKCHHE.

Pa6ora cuiibl. MOIIHOCTB CUJIBI.

Kunernueckast »sHeprust MarepuainbHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[lotenuuanbHast sHeprus. [loTeHuuanbHas 3HEprus ynpyro JeopMupoBaHHON
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHnuanbHble U HEMOTEHIMATBHBIE CHIIBL. CBSI3b paOOThl HEMOTEHIIUATIBHBIX CHJT
C U3MEHEHUEM MEXAHMYECKON HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHMYECKON
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: BOIOMET, KOMIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon noTeHIIMAIBHON 3HEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHnne abCONIIOTHO HEYNPYTOro yAapa ¢ NOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3MEHEHUEM MEXaHUUECKOM PHEPrUH Tejla Ha
IIPUMEPE PACTSAKEHUS PE3UHOBOIO KIYTa.

Paznen 3. Mousiekyasipasi pu3uka M1 TEPMOAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM U HMX OMNBITHOE
obocHoBanme. bpoyHoBckoe mBmxkenue. ubdysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUS YaCTULl BellecTBa. Moaenu CTpoeHus ra30B, KUIAKOCTEW U TBEPABIX Tl
1 00BSCHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ITUX Mojieniel. Macca u pa3zMepbl MOJIEKYII.
KonmmuectBo BeniecTBa. Iloctossnaas ABorapo.

TermoBoe paBHOBecue. Temmepatypa u €€ wusmepenue. lllkana temmneparyp
Llenbcus.

Mopens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETHYECKOM
TEOPUU WICATHHOTO Ta3a. AOCOIOTHAS TeMIepaTypa Kak Mepa CpeIHEeH KHWHETHYECKON
SHEPrUU TEIUIOBOrO JBHXKEHHMs dactul] rasa. lllkana temmneparyp KenbBuna. ['a30Bbie
3aKOHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanproHa. HM3ompoueccsl B
UJIeaJIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BelecTBa. ['paduueckoe mpencraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, h300apa.

TexHudeckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.



Jlemoncmpayuu

OnbIThI, TOKAa3bIBAIOIINE AUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu MOIEKYI
OPTaHUYECKUX COCITUHECHUU.

OnpiThl 0 TUDPYy3UU )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOACHCTBUS.

Mopaenb, WTIoCTpUpPYIOIas MPUPOy AABJICHUS ra3a Ha CTEHKH COCy/a.

OMBITHI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€aTbHOTO ra3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenne Macchl BO3/lyXa B KJIACCHON KOMHAaTe Ha OCHOBE M3MEPEHHI 00bEMa
KOMHATBHI, JJaBJICHUS W TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXAY MapaMeTpaMH COCTOSTHUS Pa3pekeHHOI0 rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuyeckass cucreMa. BHyYTpeHHssT DJHEprus TEPMOJIUHAMHUYECKON
cucteMbl M crocoObl e€ um3MeHeHusa. KoymuecTBo TemioTel U paboTa. BHyTpeHHsS
DHEPrus OJHOATOMHOIO MJI€aJBbHOTO ra3a. Buabl Teruionepenauu: TEMJIONPOBOIHOCTD,
KOHBEKLIMS, U3TTyYeHHUE. Y AeNbHAsA TEIUIOEMKOCTh BellecTBa. KOIM4YecTBO TEIUIOTHI IPH
TEeIJIonepeaaye.

[Tonsitue 06 agnadbaruom nporecce. [lepBriil 3akoH TepMoauHaMuku. [Ipumenenue
NEPBOrO0 3aKOHa TEPMOJAMHAMHUKUA K wu3ompoueccaMm. ['paduueckas wuHTEprperanus
paboTHI raza.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTh MpoIecCoB B IPUPO/IC.

TernnoBeie mamuubl. [IpuHIUNBL JEWCTBUS TEIUIOBBIX MaiuH. [IpeoOpa3zoBanus
SHEPTUU B TEIJIOBBIX MamnHax. KoaQduimeHT nose3Horo neicTBUs TEIIOBON MAITUHBI.
Hukn KapHo m ero xodQ@UIMEHT MONE3HOTO IEHCTBUA. DKOJIOTHYECKHE MPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: JIBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEH SHEPTUH TeJa TIPU COBEPIICHUU PaOOTHI: BBIIET MPOOKHU U3
OyTBUIKM TIOJ JCHCTBHEM CKAaTOTO BO3/AyXa, HarpeBaHue ddupa B JIATYHHOU TpyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIepaTypbl) Tejla NpH TEeIIonepeaaye.

OnbIT 0 anrabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3YIITHBIM OTHUBOM).

Mogenn napoBoil TYpOWHBI, IBUTaTelisi BHYTPEHHErO0 CropaHusi, PEaKTHBHOIO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.



Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHjeHcanus. HMcmapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS  BJIAXKHOCTH BO3AyXa. HacelleHHBI map. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JABJICHHUS.

Teépnoe Tteno. Kpucramnmyeckue um amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctayioB. Kunkume kpuctamibsl. CoBpemMeHHble Martepuansl. [lmaBnenue w
KpUCTaiM3anus. Y aenbHad TeroTa miasieHus. Cyonumanus.

VYpaBHeHHE TENIOBOrO OajaHca.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U

MCUXpoMEeTp, KaJIOPHUMCTP, TCXHOJIOTUU IMOJYUCHUA COBPCMCHHBIX MATCPUAIIOB, B TOM
YUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUHN.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MAPOB.

Kunenue npy mnoHM>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenre HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTaJlIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomul

N3mepenne 0OTHOCUTEIBHOM BIaXKHOCTU BO3AYXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DnekTpu3auus Ted. DJEKTpUYeCKUi 3apsan. J(Ba BHAA 3JIEKTPUUYECKHX 3apsI0B.
[IpoBOAHUKH, NHUAIEKTPUKUA W TMOJIYNPOBOJHHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

BzanmopeiictBue 3apsigoB. 3akoH Kynona. TouyeyHbll 3IEKTPUYECKHI 3apsi.
Onekrpuueckoe noje. HanpsmEHHOCTh AneKkTpuyeckoro nojis. [IpuHuun cynepno3unuu
ANEKTPUYECKUX MOJIeH. JINHNKM HAPS)KEHHOCTU 3JIEKTPUYECKOTO TTOJIS.

PabGora cun anexrpocratuyeckoro mois. Ilorenmuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOOHMKM W JHMAJIEKTPUKA B DJIEKTPOCTATHYECKOM moiie. Jluanexkrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcatop. DNEeKTPOEMKOCTh IJIOCKOTO  KOHJEHCATOopa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuuecknue yCTpOWCTBA M NPAKTHYECKOE IMPUMEHEHHUE:  BJIEKTPOCKOII,

ANEKTPOMETP,  DJEKTPOCTaTHYECKas  3aluTa,  3a3eMJICHHE  DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.
Jlemoncmpayuu

Y CTpOKCTBO M MPUHIUIT IEUCTBUS SIEKTPOMETPA.
B3aumonelicTBrE HAa3JIEKTPU30BAHHBIX TEI.
DIJIEKTPUYECKOE TM0JIEC 3APSIAKECHHBIX TEJL.



[TpoBOHUKH B 3EKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIM3NIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAAW IJIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3mepenne 3nekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax

DJIEKTPUUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. ICTOUHMKH
Toka. Cuia Toka. [TocTOsIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEeTnu.

DJIEKTPUUYECKOE  COMPOTUBJICHUE.  Y]IEIbHOE  CONPOTUBICHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COSTMHEHNE MPOBOIHUKOB.

Pabota snexkTpudeckoro Toka. 3akoH [[xoyns—JIena. MomHOCTb JIEKTPUIECKOTO
TOKA.

DIIEKTPOABWIKYIIASI CUJIA U BHYTPEHHEE COMPOTHUBJICHUE HMCTOYHHMKA TOKA. 3aKOH
Owma 1t MOTHOM (3aMKHYTOM) AiieKTpruueckoi 1enu. KopoTkoe 3amMmbikaHue.

DNEKTPOHHAsT MPOBOAMUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TeMInepaTypbl. CBEpXITPOBOAUMOCTD.

DNeKTpUYeCcKUid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[HonynpoBoguuku. CoObCTBEeHHas! U MPUMECHAs MPOBOAUMOCTD MOJYIPOBOJIHUKOB.
CgoiicTBa p—n-tiepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B PaCTBOpaxX M paciulaBax AJEKTPOIUTOB. DIEKTPOJIUTHYECKAS
JUCCOLMAIUsl. DIECKTPOJIN3.

OJNIeKTpUUYECKUM TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSTEIbHBIA pa3psi.
Monnus. [1na3zma.

TexHuueckne ycTpoMCTBa M IPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOUHUKUA TOKA, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHBIC
npuboOpsl, TEPMOMETP  CONPOTUBICHHUS, BaKyyMHBIA  JTUOA, TEPMHUCTOPHI U
b oTOpe3ncCTOPHI, MOTYIPOBOAHUKOBBIN THO]I, TalbBAHUKA.

Jlemoncmpayuu

N3Mmepenune Cuitbl TOKa U HapsKEHUS.

3aBUCHUMOCTb COMPOTUBICHUS IUIUHIPUYECKUX TPOBOIHUKOB OT JUIMHBI, TUIOIIAIN
MOIIEPEYHOr0 CEYEHHS U MaTepuala.

CwmenianHoOe COeIMHEHUE MTPOBOIHUKOB.

[Ipamoe  um3mepeHwe  ANEKTpOJABMXKyHled  cwibl. KopoTrkoe — 3aMbIKaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBJICHUSI METAJUIOB OT TEMIIEPATYPBL.



ITpoBOAUMOCTE 3JEKTPOJIUTOB.

HckpoBoii pa3psal U IPOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHne cMEeaHHOro COeIUHEHUS PE3UCTOPOB.

N3Mmepenune 3IIEKTPOABWKYIIENM CUJIbI HMCTOYHUKA TOKAa M €r0 BHYTPEHHEIO
COIIPOTUBIICHUS.

HaGmtonenue snekTposusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnuku 0a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCS C YUETOM
coJiepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, OMOJOTHUH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle  noumamus, CBA3aHHbIE C M3YyYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, Hay4YHBIN (akT, runotesa, ¢pu3nyueckas BEJIMYHUHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, SKCTIEPUMEHT, MOICIIMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peuieHue CHCTEMbl ypaBHEHWH, JuHelHas ¢GyHKUMs, mnapabdoda,
runepOosia, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE ()YHKIIMU: CUHYC, KOCUHYC,
TAHIEHC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M UX
IIPOEKIUU HAa OCHU KOOPAUHAT, CI0KECHUE BEKTOPOB.

bBuonoeua: MexaHWYecKoe [BWKEHUE B JKMBOM mpupoae, AuPPy3us, ocmoc,
TEINIOOOMEH JKHUBBIX OPraHU3MOB (BUABI TEIUIONEpEaaud, TEIUIOBOE PABHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOM IIPUPOJIE.

Xumusa: THACKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEILECTBA, MOJIAPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEW M Ta3oB,
JIIEKTPUYECKUE CBOMCTBA METAJIOB, DJIEKTPOIUTUYECKAS JUCCOLUALINS, TAIbBAHUKA.

I'eoepagpus: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeoOpa3oBaHUE IBUKEHMH C HCMHOJIB30BAaHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOAIIMIIHUKU, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs HMIyJIbca B
TEXHHUKE (paKeTa, BOAOMET W APYrHE), JABUTrATENIb BHYTPEHHETO CrOpaHMs, [apoBas
TypOHHa, OBITOBOI XOJOJMWIBHUK, KOHAUIIMOHED, TEXHOJIOTUH MOJIYYEHUSI COBPEMEHHBIX
MaTepUaJoB, B TOM YHCJIE€ HAHOMATEPUAIOB, U HAHOTEXHOJIOT'MH, JIEKTPOCTATHYECKAS
3a11uTa, 3a3€MJICHUE 3IIEKTPOTIPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTPOHArpeBaTesIbHbIE TPUOOPHI, JIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoanHaAMHUKA

Tema 3. Macnummnoe none. IneKmpoOMaZHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHuTHL. B3anMMOJENCTBUE TMOCTOSTHHBIX MAarHWTOB. MarHuTHOE
none. Bektop marHuTtHOM wMHAYKUMHU. [IpyHOUI Cyneprno3uudd MAarHUTHBIX IOJIEH.



JIuaum MarauTHOM MHAYKUWK. KapTUHA TMHUN MArHUTHOW MHAYKIWH I1OJIS TOCTOSTHHBIX
MAarHHATOB.

MarnuTHOE 1oi€e NPOBOJHMKA ¢ TOKOM. KapTWHa JMHWM MHAYKIWH MarHUTHOTO
IIOJIS1 IJTMHHOTO MPSIMOTO NMPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O ITPOBOJIHHUKA, KaTYLIKH
¢ TokoM. OnbIT Dpcrena. BzanmoaercTBue MpoOBOJIHUKOB € TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ Moaylib U HampasieHUE. [[BH>KEHUE 3apsKEHHOW YacTHIlbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabota cuisl Jlopenna.

SIBneHne PNEKTPOMArHUTHOM MHAYKIMHM. 1I0OTOK BEKTOpa MarHMTHOM WHIYKLIHH.
DNEeKTpOABWKYIIAsl CUJIa MHIYKIMU. 3aKOH 3JIEKTPOMarHuTHOM nHAyKuuu dapanes.

BuxpeBoe anekTpuueckoe TMoje. OJEKTPOJABWXKYIIas Cuila HWHIAYKIUU B
IPOBOJIHUKE, IBWKYIIEMCS MOCTYIATEIBHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTS. SBneHue CaMOWHIYKIIMH. DNeKTpoABUKYLIAs cuia
CaMOUHIYKIIMH.

DHeprusi MAarHUTHOTO MOJIsL KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckne ycTpoMCTBAa M NMPAKTUYECKOE MPUMEHEHHUE: NMOCTOSHHBIE MAarHWTHI,
ANEKTPOMArHUThl,  BJEKTPOABUTATENb,  YCKOPUTEIW  DJIIEMEHTApHbIX  YaCTHII,
UHIYKUAOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMU MarHUTHOTO MOJISI.

B3aumoneincTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME IIEKTPOMArHuTHOW UHAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb JIEKTPOJABMIKYILEH CHIBI HHAYKIMM OT CKOPOCTH HW3MEHEHMS
MAarHUTHOI'O IOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne MarHuTHOTO IOJIS KATYIIKH C TOKOM.

NccenenoBanne neMcTBUA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

NccenenoBanue sBIEHUA dJIEKTPOMAarHUTHOW MHIYKIUH.

Paznen 5. KoJsie0aHusa ¥ BOJHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHble Koj1e0aHus



KonebarenbHasa cucrema. CBOOOIHBIE MEeXaHUYECKUE KojiebaHus. ['apMoHndeckue
koneOanus. Ilepuon, vacrora, ammuryga u ¢asza xoneOanuil. IlpyXKMHHBIA MasTHUK.
MareMaTuyeckuii MasiTHUK. YpaBHEHUE TrapMOHMYecKuX KoseOanuil. [IpeBpaienue
SHEPruu MPU rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE IEKTPOMAarHUTHBIC KOJICOAHUS B UJI€AIbBHOM
K0J1e0aTeTbHOM KOHTYpe. AHAJOrusi MEXJIy MEXaHWYECKUMH M 3JIEeKTPOMAarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3akOH COXpaHEHHMsS] SHEPIMM B UACAIBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarolux KoyieOaHUSIX. BBIHYXIEHHbIE MeXaHWYeCKue
koneOanus. Pesonanc. BeiHyX/I€HHbIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennsiii Tok. CHHYCOMIAIBHBIN EPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmatop. IlpousBonctBo, mnepegaya W MNOTpeOJEHUE DIEKTPUUYECKON
SHEPIUM. OKOJOTMYECKME PHUCKH TMpU TPOU3BOJCTBE JIIEKTpOdHepruu. KymnbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpoilcTBa M NMPAKTHUYECKOE NPUMEHEHHE: SJIEKTPUUYECKUNA 3BOHOK,
reHepaTop NMEPEMEHHOT0 TOKa, TMHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KojeOaTeNnbHOW  CUCTEMBbI  (NMPYKUHHBIA WU
MaTeMaTU4YECKU MasiTHUK).

HaGmronenue 3aTyxaronumx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Ha6monenue pe3onanca.

CB0OOHBIC JIEKTPOMArHUTHBIC KOJICOaHUS.

OcuwuiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKAa M HaMpsDKEHUST OT BPEMEHH) s
AIEKTPOMArHUTHBIX KOJICOAHHIA.

PezoHanc 1mpu  MOCHEAOBAaTENBbHOM  COEOUHEHHHM  PE3UCTOPA,  KATYLIKH
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPOINEepeIayu.

Yyenuueckuii sxcnepumenm, 1abopamoprbwie pabomol

HccnenoBanne 3aBUCUMOCTH MEpUOAA MaJbIX KOJeOaHUM rpy3a Ha HUTH OT JJIMHbI
HUTHU U MACCBI Tpy3a.

HccenenoBanne NepeMEHHOTO TOKAa B LENM M3 IOCIENOBATENBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHblEe 80SIHbL

MexaHuueckue BOJIHBI, ycnoBus — pacnpocTtpaneHusi. lIlepumon. Ckopoctb
pacrpocTpaHeHus U JiiuHa BoJHbI. [lonepeunsie u npoaoibHble BoJHBIL. UHTEepdepenius
1 qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHS HM3JY4Y€HUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentrauus BektopoB E, B, V B snekrpomarnuTHOil BosHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)XX€HUe, MpeJoOMIIeHHe, Toysipu3anus, audpaxius,
unrepdepennusi. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[[Ixkana 5JIE€KTPOMArHUTHBIX BOJH. I[IprMeHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeIeBUACHU. Pagnonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue yCTPONCTBA W  NPAKTUUECKOE TMPUMEHEHHWE: MY3bIKaJbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBasg JUArHOCTHKAa B TEXHUKE W MEIULHHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYKA.

HaGmonenne orpakeHus ¥ MpesIoMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepenHiinu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBA3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYJOM M 4acTOTOM
KOJIeOaHMUIA.

HccnenoBanre CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTpPa)XKEHUE, NPEIOMIIEHUE,
noJisipusanus, nudpakius, HHTephepeHns.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMosimHEHOE pacIpOCTPaHEHUE CBETA B OJTHOPOJTHOM
cpene. JIyd cBera. ToueyHbI HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBera. l[locTpoeHne u300pakeHUN B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI TMPEJIOMIICHHS CBeTa. AOCONIOTHBIA MOKa3aTellb
npenomieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpeaenpHbIE  yrojg  IOJIHOrO
BHYTPEHHETO OTPAXKEHUS.

JHucniepcus cBeta. ClIoKHBIN cocTaB Oemoro ceera. L[BeT.

Cobuparomue u paccewBaroniue JUH3bL. ToHKas nuH3a. DOKyCcHOE paccTosHUE U
ONTHYECKasi CHWJIa TOHKOW nuH3BL [locTpoeHne wu300pakeHUl B COOMpArOMMX U
paccenBarouX JuH3ax. PopMyra TOHKOU JIUH3BL. Y BEIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Matepdepennus cBeta. KorepeHTHbIE WCTOYHHWKH. Y CIOBHS
HAOJIOICHUSI MAaKCUMyMOB W MHHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus ceera. [udpakuuonHas pemérka. YclioBue HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB IpH MaJICHU MOHOXPOMATUYECKOT0 CBETa HAa TU(PPAKIMOHHYIO PEIIETKY.



ITonspusauus ceera.

TexHuueckne ycTpoWCTBA UM MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyMa,
dboToanmapar, MPOCKIMOHHBIA ammapaT, MUKPOCKOII, TEJIECKON, BOJOKOHHAsl ONTHKA,
nupakurOHHAs peléTKa, MOIIpOu.

Jlemoncmpayuu

[IpssMonuHeliHOE  pacHpOCTpaHEHHE, OTpPaKEHUE U MPEJIOMJICHHWE  CBETA.
OnTuueckue mpudopskl.

[TomHOE BHYTpEeHHEE OTpakeHue. Moiesb CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojenn MUKpPOCKOIIa, TeJIeCKoma.

HaGmonenue nntepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TomyueHue ciekTpa ¢ MOMOIIIBLIO TPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGmronenue monsipusaiuu cBera.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3mepenue nokazaress NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Paznen 6. OcHOBBI CHIENNAIbHOI TEOPUH OTHOCUTEIBHOCTH

['paHubl MPUMEHUMOCTH KIIACCHYECKOM MeXaHuKHW. l[locTynatsl crienuaibHOU
TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOAYJIA CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIMI OTHOCUTEJILHOCTH DUHIITEITHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH M COKpalICHUE
TUTVHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKONW YACTHUIIBIL.

CBs13b MacChl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbI. DHEPTHS MOKOSI.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ORMUKU

®ortonsl. Popmyna [lmanka cBsi3u sHEpruM (POTOHA C €r0 YACTOTOW. DHEPrus u
UMITYJIbC (DOTOHA.

OtkpeiTnie u uccnenoBanue ¢oroddpdexra. Ombitel A. I'. CromeroBa. 3aKoHBI
dororddexra. VYpaBHenue OiinmTeriHa s (otoddpdexra. «KpacHas rpaHHIIa»
dboTorddekra.

Jasnenue ceeta. Onwitel 1. H. JleGenera.

XHUMHYECKOE JEUCTBUE CBETA.



TexHudeckne yCTpOHCTBA UM  MPaKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(doTogaTuuk, coHEeUHas 6arapes, CBETOAUO/.
Jlemoncmpayuu
®oto3(peKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEHIHETo (GoTodddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHIIL.
[Inanetapuas moaens atoma. [loctynarel bopa. M3nydyenue u nornouieHrue GOTOHOB Mpu
NepEXoqe aroMa C OJHOIO YPOBHS 3HEpruM Ha Apyroil. Buabl cnektpoB. Crextp
YPOBHEU SHEPTUM aTOMA BOJOPOJA.
BonHoBeie cBoiicTBa wactull. Bonuel ge bpoinga. KopnyckynspHO-BOITHOBOW
TyaJlli3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYEHHUE.
TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTpajIbHbIM aHaIu3
(crieKTpOCKoIT), 1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pesepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel
HaGmoneHne muHeHvaToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JOKAa3bIBAIOLIUE  CIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbIThl Pe3epdopna mo ompeneneHuio cocTtaBa pagdO0aKTHBHOIO
n3nydenus. CoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Biusare pagunoakTUBHOCTH Ha
YKUBbIE OPTraHU3MBI.
OtkpeiTHe TIpoTOHA U HeWTpoHa. Hyxionnas wmoxpens siapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tonsl.
Anbda-pacman. DNeKTpOHHBIA W TO3WTPOHHBIA OeTa-pacmaj. ['amMma-u3mydeHue.
3aKOH paJMOAKTUBHOTrO pacnaja.
DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl spa.
SAnepHble peakunu. /lenenue u cuHTE3 SIEP.
SAnepusrit peaktop. Tepmosinepubiii cunTe3. [IpoOGiaemMbr U MEPCHIEKTUBBI SAECPHOU
SHEPreTUKU. DKOJOTMYECKUE ACTIEKTHI SIAEPHON SHEPrETUKMU.
DnieMeHTapHbIe YacTULbI. OTKPBHITUE ITO3UTPOHA.
Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.



dyHaaMeHTaabHble B3auMoAecTBUA. EqUHCTBO pU3NUYeCKON KapTUHBI MUPA.

TexHudeckne yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHME: JO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cu€TynK HOHU3HUPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zpnen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PUIUKH

OTtanbel pa3BUTUS acTpoHOMHH. IIpUKIaJHOE M MHPOBO33PEHUYECKOE 3HAUYEHUE
ACTPOHOMUH.

Bun 38é31H0r0 Heba. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JBUKCHUE.

CosnHeuHas cucTeMa.

Connie. ConHeuHasi akTUBHOCTh. VIcTounuk sHeprun ConHua U 3BE31. 3BE3/bI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. J[Marpamma «CHEKTPaJIbHBIN KJIaCC — CBETUMOCTbBY. 3BE3/IbI
IJIaBHOW MOCTEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCThY» JIJIA 3BE3]] IJIaBHOM
NOCJIe0BaTeIbHOCTU. BHyTpeHHee cTtpoeHue 3BE3A. COBpEMEHHBIE MPEICTABICHUS O
MPOUCXO0XKACHUHU U 3BOIIONMK COoJHIA U 3BE3/T. DTAIlbl AKU3HU 3BE3.

Mineunsiii Ilyte — nHama [anaktuka. Ilonoxenue u aBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. PaauoranakTiku W KBazapbl. UEpHbIE ABIPBI B sAIpax
rajaKkTUK.

Bcenennasi. Pacmupenue Bcenennoil. 3akon Xa006ia. Pas0eranue rajiakTHK.
Teopust bosibioro B3peiBa. PeMKTOBOE H3ITyUECHUE.

MacmrabHas cTpykrypa BeenenHoil. MeTaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmionenust HEBOOPYKEHHBIM TJIA30M C HMCHOJB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH I OTPeIeNICHUs TTOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [TyTu.

O6o0maroiiee NOBTOPEHNE

Ponb ¢u3uku M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTHYSCKOMW, COIMAIIBHON H
ATUYECKON cdepax ACATEIBHOCTH YEIOBEKa, POJb U MECTO (PU3MKM U aCTPOHOMHH B
COBPEMEHHOW HAay4YHOW KapTHHE MHUpPA, pOjb (HU3UYECKON Teopuu B (HOPMHUPOBAHUU
MpEACTaBICHU O (U3MYECKOW KApTUHE MHpA, MECTO (PU3NYECKOW KapTUHBI MHpa B
o01IeM psiay COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPO/IC.

Me:xknpeaMeTHbIe CBA3H

N3yuenne kypca ¢puzuku 6a3oBoro ypoBHs B 11 kiacce oCyliecTBIsIeTCa ¢ Y4ETOM
COJIepKaTeNIbHBIX MEKIIPEIMETHBIX CBSI3€M ¢ KypcamMu MaTeMaTUKH, OMOJIOTUU, XUMHUH,
reorpadum ¥ TEXHOJIOTHH.



Mesicnpeomemnsie nowsmus, CBA3aHHbIE C M3YYEHHEM METOAOB HAy4YHOI'O
MO3HAHMS: ABJICHUE, Hay4HbIN (pakT, rumote3a, Gu3uveckas BETUYHMHA, 3aKOH, TCOpHS,
HaOJII0/IeHUEe, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMBbl ypaBHEHWH, TPUTOHOMETpUYECKHE (YHKIUU:
CHUHYC, KOCHHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIIECTBO,
BEKTOPHl M WX MPOEKIMH Ha OCH KOOpPJIWHAT, CIIOKEHHE BEKTOPOB, MPOU3BOIHBIE
AIIEMEHTapHBIX (QYHKIUH, TMPU3HAKH MOAO0OUS TPEYrOJBHUKOB, OMpECNICHUE TUIOIIA TN
IJIOCKUX (puryp u o6bEMa Tel.

Buonoeus: >neKTpuUecKue SIBICHUS B KUBOU NPUPOJE, KojeOaTenbHbIe IBUKCHUS
B JKMBOW MpPHPOJE, ONTHYECKHE SIBJICHHUS B JKUBOW MPUPOJAE, ACUCTBHE paAWalid Ha
KUBBIC OPTAHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPHABIX Tell,
MEXaHU3MbI 00pa30BaHNS KPUCTAINTUIECKON PEIIETKH, CIICKTPATbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIC TIONIOCA 3€MIIM, 3aJie)KHM MAarHUTHBIX Py, QoTochEMKa
3eMHOW OBEPXHOCTH, MPEICKa3aHNE 3EMIICTPSCEHHH.

TexHonoeusi:  JTUHUM  DJEKTpoIlepenady, TIeHepaTop  IMEPEeMEHHOro  TOKa,
AJIEKTPOJIBUTATEINh, MHAYKIIMOHHAS TIe€4b, pajap, PaIuoNpUEMHIK, TSIEBU30P, aHTCHHA,
tenedon, CBU-neub, MpoEKIMOHHBIH anmapat, BOJIOKOHHAsI ONITHUKA, COJIHEYHAs OaTapes.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUMS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenMera «®Dusmka» Ha ypOBHE CpEAHEro OOIIEero
oOpazoBanus (0a30BbIi ypOBEHb) JOJDKHO OOECIEUUTh JOCTHUXKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUsI y4yeOHOro mnpenMera «DU3MKa» JTOJTKHBI
OTpaxaTb  TOTOBHOCTH W  CIIOCOOHOCTh  OOY4YaroOlIUMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW  BHYTPEHHEW TO3UIIMEH  JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOr0 OOIIeCTBa, pACIIMPEHUE >KU3HEHHOI'O0 ONbITa M OIbITa
NEATEIBHOCTA B TPOLECCE pealu3aldd OCHOBHBIX HAIMPABICHUN BOCIUTATEIbHOMN
NEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKITAHCKOW TMO3HMIIMKM OOYYaIOIIeToCs KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTRA;

IPUHSATHE TPaJULHOHHBIX 0O0IIEYETOBEYECKUX I'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [E€ATEIBHOCTh B HMHTEpPECAX TIPakJIaHCKOTO
o0IIecTBa, y4acTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJECHCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOLICHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHXKCHHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIOCOOHOCTh  OLICHMBATh CUTyallMI0 W NPUHUMATh OCO3HAHHBIE pEUICHUS,
OpPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAas 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIlIero Gpu3nyeckoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:



HWHTEpEeC K pa3iuyHbiM cdepaM mpodeccuoHanbHON NeATebHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3UKON U TEXHUKOW, YMEHHUE COBEpILaTh OCO3HAHHBIA BHIOOp Oymyieit
npodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O M CaMoOOpa3oBaHUIO B 00JiacTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH IKOJIOTMUYECKOMN KYJIbTYPhl, OCO3HAHUE TJI00AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE WU OCYIIECTBICHUE JCUCTBUUA B OKPYXKAIOLIEH Cpelle Ha OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHre OIbITa ACATENbHOCTH 3KOJOTMYECKOW HAMpPaBIEHHOCTH HAa OCHOBE
UMEIOIINXCSI 3HAHUM 10 PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HYECKON HAYKH;

OCO3HAHUE IICHHOCTU HAYYHOM JESATEIHLHOCTH, TOTOBHOCTH B IMPOIECCE H3YUCHUS
(GU3UKM  OCYIISCTBIATH  MPOEKTHYHD U HCCIEOBATEIbCKYI0  JEATEIBHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENIHHO (GOPMYITUPOBATh M AKTYyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;
ONpeAeisaATh LEIU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl WM KPUTEPUU HUX
JNOCTVKECHUS;
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX (PU3UYECKUX
SIBJICHUSIX;
pa3pabaTpiBaTh IUTAH pEIICHHUS MPOOJeMBbI C YYETOM aHAIM3a HWMEIOIIHUXCS
MAaTepUaAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAWUHUPOBATh U BBINOJHATH pabOTy B YCJIOBHUSAX pPEabHOIO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble nccienoBaTe/bCKue AeiiCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMU MOHATUAMU UM  METOAAMH
bu3nUecKol HAyKH;



BJIa/IeTh HABBIKAMHU Y4YeOHO-MCCIIEIOBATEICKOM M TMPOCKTHOW MAESITeTbHOCTH B
o0nacTi (PU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUMCKY METOJIOB
pemieHusi 3aga4  (QU3MYECKOTO COACPNKAHMS, MPUMEHEHUIO pPAa3IUYHBIX METO0B
MO3HAHMS;

BJIAQJIeTh BHJIAMU JIEATEIHHOCTH MO TMOJXYYCHHIO HOBOTO 3HAHUSA, €ro
MHTEpIPETalnH, MPeoOPa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHbBIX YUYEOHBIX CHUTYaIlUsX, B
TOM YHKCJIE TIPU CO3[JaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (U3HKHU;

BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U W aKTyaJlU3UPOBATh 3a/1auy, BBIIBUTATh
THIOTE3y € pelieHus, HaXOIUTh apTyMEHTHI JUIS TOKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJAC PEIICHUS 3aJadd Pe3yJabTaThl, KPUTUICCKU
OLIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (HOpPMYJIHpPOBaTH COOCTBEHHBIE 3aJayd B  0Opa3oBaTEIbHON
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OI[CHKY HOBBIM CUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMeTh  TEPEHOCHUTHh 3HAHUS 10 (HU3UKE B  TPAKTHUECKYIO  00JIACTh
KHU3HEICITCTHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE UJ/IEH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJa/JIeTh HaBBIKAaMM TOJNy4eHHs HHpoOpManuu (¢(U3HUECKOrOo COJIEpNKaHUS U3
UCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIATH TIOUCK, aHalu3,
CUCTEMATH3alMI0 W MHTEpIpEeTalui0 WHOOpPMAIMU pa3Iu4YHBIX BUAOB U (popm
IPEe/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CPeACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B
pelIeHNU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AIIMOHHBIX 3a7a4 C COOIIOICHUEM
TpeOOBaHMUN HPrOHOMHUKH, TEXHMKH O€30MacHOCTH, THTHEHBI, PeCcypcocOEpeKeHHUs,
MPABOBBIX U ITHUECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3MUYECKOTO COJEP)KAaHUS B PA3NUYHBIX (opMmaTax C y4yéToM
Ha3HaYeHHs WHGOPMAllMM M LEJIEBOW ayIuTOpUHU, BBHIOMpas ONTUMAJbHYIO (opmy
NPEJCTaBICHUS U BU3YAIU3AIHH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHNE HAa YPOKaxX (PU3MKHU ¥ BO BHEYPOUHOU JESITEIIHHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTYalluid U CMSTYaTh KOH(MIUKTHI,
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;



[IOHUMAaTh M HCHOJIB30BaTh IPEUMYIIECTBA KOMAaHAHOM W WHIMBUIYaJIbHOU
paboThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUI C yUETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEH KaXKJ0T0 YI€HA KOJUIEKTUBA,

IIPUHUMATh L€ COBMECTHOU AEATEIIBHOCTH, OPraHU30BbIBATL U KOOPIAUHUPOBATH
JNEUCTBUSA 10 €€ JOCTHKEHUIO: COCTABIIATD IUIAH JEUCTBUN, paCIPEACIIATh POIU C YUETOM
MHEHUI yYaCTHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4E€CTBO CBOETO BKJIaJa M KaXJIOr0 yYaCTHMKA KOMAaHIbl B OOLIUI
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBBIE IPOEKTHI, OLEHUBATh HJAEUM C TO3UIUUM  HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMYECKOE IOBEJACHUE B PA3JIMYHBIX CUTYaLMsX,
NPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:
CaMOCTOSITEIILHO OCYIIECTBIISITH TO3HABATEIbHYIO JIEATEILHOCTh B 00J1aCT (PU3UKH
¥ ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIC 3a/1aUH;
CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3ajad,
IUIAaH  BBITIOJIHEHMSI TMPAKTHUYECKOW pPaboOThl ¢ y4€TOM HMEIOUIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTCHHI;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;
JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHpOBaTh €ro, Opath Ha  ceOs
OTBETCTBEHHOCTbH 32 PEIIECHHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
criocoOCTBOBaTh (POPMHUPOBAHHIO U TPOSBICHHUIO IPYIUIMH B 00JIaCTH (PUBHKH,
MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
aBaTh OIIEHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTHUBbI B JAESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
BIIAJICTh HABBIKAMH IIO3HABATEIHHOW PEPIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCIIOJIB30BaTh TPUEMBI PEQIIEKCUU ISl OICHKHM CHUTYallid, BBHIOOpAa BEPHOTO
pelieHus;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHHUS MO UX CHUKEHHUIO;
NPUHUMATh MOTUBBI W apryMeHThl JApPYrHMX TNpU aHalIu3e pe3yJibTaToB
NEeATEeNbHOCTH;
MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHUBBI W apryMeHThl JPYTUX TpPU aHalU3e PE3yIbTaTOB
NeSATEeNbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OUITUOKH.

B mpouecce nocTukeHUs] JIMUYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOrpaMMBbI IO
dbu3uKe 11 YPOBHS CpeHero oduiero oopa3oBaHus y 00y4arommuxcsi COBEPIICHCTBYETCS
AMOIMOHATBHBIN UHTEIUICKT, MPENoIaraloiuii cOpMUPOBAHHOCT:

CaMOCO3HaHMs, BKJIIOYAIOLIEr0 CIOCOOHOCTh NOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM 3MOIIMOHAIBHOU Cdephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHUs,  BKIIOYAIONIETO  CaMOKOHTPOJIb, YMEHHE IMPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE MOBEAECHUE, CIIOCOOHOCTh aIaTUPOBATHCA K AMOIIMOHATIbHBIM
U3MEHEHUSM U TIPOSIBIISTh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlUM, BKIIOYAIOUIEH CTPEMJICHHE K JOCTIDKCHHUIO IeIH U
yCcrlexy, ONTUMU3M, HWHUIMATUBHOCTb, yMEHUE JEHCTBOBATh MCXOJS W3 CBOUX
BO3MOXXHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CMOCOOHOCTh TMOHMMATh 3MOLMOHAIBHOE COCTOSHUE
JPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K COUYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIMOCOOHOCTh BBICTPAMBATh OTHOIICHHS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peliaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh HA TMpPUMEpaX poJib M MecTo (PU3UKu B (POpMUpPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHUHbl MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

VUUTBIBaTh  TPAHUIBI ~ MPUMEHEHUS  HM3YYCHHBIX  (PU3UYECKUX  MOJCIICH:
MaTepualibHass TOYKa, WHEpIMajbHas CUCTeMa OTC4€Ta, abCOIMIOTHO TBEPIAOE TEO,
WJCAIBHBIM Ta3, MOJEINW CTPOEHHUSI Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOYECUHBIN
ANEKTPUUCCKUH 3apsijl MPU pelieHn: (PU3NIecKuX 3aj1ay;

pacrio3HaBaTh (hU3MyYecKue SBIEHUS (MPOIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHHUS BEIIeCTBA U
ANEKTPOJMHAMUKHU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHUE,
cBOOOJHOE TaJICHHE TeJ, JIBIKEHHWE 10 OKPY)KHOCTH, WHEPIUS, B3aUMOJCHCTBUE Te,
nuddy3us, OpOyHOBCKOE JABUKEHUE, CTPOCHHUE KUJIKOCTEU U TBEPHABIX TEN, U3MEHEHUE
oO0béMa Ten mnpu HarpeBaHuM (OXJaXKJAEHUHU), TEIJIOBOE pPaBHOBECHE, HCHApEHUE,
KOHJICHCAIusl, TUIABJICHUE, KPUCTAJUIN3ALIMS, KATIEHUE, BIaXKHOCTh BO3/1yXa, MMOBBILICHHE



JIABJICHUSI Ta3a MPU €r0 HArpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXAY MapaMeTpamu
COCTOSIHUSI Ta3a B U30IPOIIECCax, JICKTPHU3aIIMs TeJ, B3aUMOJICUCTBUE 3aPSJIOB;

OMHUCHIBATh MEXAaHMYECKOE JBWIKEHUE, WCIHOJIb3ys (DU3NYECKUE BEIUYUHBI:
KOOpJAWHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CHJIa, UMITYJIhC
Tela, KWHETUYECKas »dHEprusi, IMOTEHIHAIbHAS JHEPrusi, MexaHudeckas pabora,
MeXaHW4YecKasi MOITHOCTh; MPU OIMUCAHUU TMPABUIBHO TPAKTOBATh (DU3NUYECKUN CMBICIT
WCIIOJB3YEMbIX BEJIMYMH, WX OO0O3HAUYCHHS U €IAUHUIBI, HaXOAUTh (POPMYIIbI,
CBSI3bIBAIOIINE JaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUHAMU;

OMUCHIBATh U3YYEHHBIE TEIIOBbIC CBOMCTBA TEN W TEIJIOBBIC SIBICHUS, MCIOJIB3YS
dbu3uYecKre BEJIWYUHBL: JIaBJICHUE ra3a, TeMreparypa, CpeHssl KUHETUYeCKasi SHEPTUs
Xa0THYECKOTO  JBMJKCHHUS  MOJICKYJ, CPEIHEKBAJAPATHYHAsI CKOPOCTh  MOJICKYII,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSIA SHEprus, padbora raza, Kod(PPUIMEHT MOJIE3HOTO
JIEUCTBHS TEIUIOBOTO JBUTATENs; MPU OMUCAHUU TPABWIBHO TPAKTOBATh (HU3UUYECKUI
CMBICJT HCIOJIb3YEMBIX BEJIWYWH, UX OO0O3HAUCHUsS] U €IUHMIIBI, HAXOAUTh (POPMYIJIbI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMUUHAM;

OMHUCHIBATh H3YUYCHHBIC DJEKTPUYECKHE CBOMCTBA BEIIECTBA U JJICKTPUUECKHUE
SBICHUST (MPOIECCHl), HCMONB3Yys (PU3NUEeCKHue BEIUYUHBI: DJICKTPUUECKUN 3aps,
AJIEKTPUYECKOE TOJI€, HAMPSHKEHHOCTH IMOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; IpHU
OMHMCAaHWU TPABWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICI HCIOJIB3YyEeMbIX BEJIUYWH, HX
0003HaYCHUSI U E€IWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMUYUHY C APYTUMH BEJIMUUHAMU;

aHAJTM3UPOBATH (DU3UUECKHUE MPOIECCHl U SBJICHUS, UCTIONB3Ys (PU3NUECKHe 3aKOHBI
U TIPUHIMUIBL 3aKoH BcemMupHoro taroteHusi, |, Il u Il 3akonst HproToHa, 3akoH
COXpAaHEHUsS] MEXaHMYECKOM DSHEPrHHU, 3aKOH COXpPaHECHHUsS WMIYJIbCa, TPUHIHUI
CYyHEpIIO3UIMK CWJI, TIPUHIIUMII PABHONpPABUS HMHEPUUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0O TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOM DHEPruM TEIUIOBOTO [IBMXKCHHUS MOJICKYJ ¢ aOCOJIOTHOM
TEMIIEPAaTypoOil, MEPBbIA 3aKOH TEPMOJUWHAMHUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna, 3akoH KyrnoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €TO
MaTeMaTH4YeCKOE BBIpaKEHUE U YCIOBUS (TPaHUIILI, 00IaCTH) IPUMEHUMOCTH,

OOBSICHATh OCHOBHBIC NPHUHIUIBI JEUCTBUS MAIUH, MPUOOPOB W TEXHHUYCCKUX
YCTPOKMCTB; pa3iuvarh YCJIOBHS HX O€30MacCHOTO WCIOJIB30BaHMUS B TOBCEIHEBHOU
KU3HU,

BBITIOJTHATH SKCTICPUMEHTHI 10 UCCIIEIOBAHUIO (DU3UIECKUX SIBJICHUHN U MTPOIIECCOB C
WCMOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEpPEHHH, Mpu 3TOM (POPMYIHMPOBATH
npobieMy/3aady W THIOTE3y Yy4eOHOro SKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3
MPEJIOKEHHOT0 000pYI0BaHUSI, TPOBOJUTD OMBIT U (OPMYIUPOBATH BHIBOJIBL;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUs] (PU3UUECKUX BEIUYUH, PU F3TOM
BBHIOMpaTh ONTUMAJIbHBIA CMOCOO H3MEPEHUsS] M UCIOJIb30BaTh HW3BECTHBIE METO]IbI
OLIEHKH ITOIPEITHOCTEN U3MEPEHNUN;



HCCIIEIOBATh 3aBUCUMOCTU MEXAY (GU3NYECKUMU BEJIMYMHAMU C UCIOJIb30BaHUEM
NPSIMBIX M3MEPEHUN, TIPU STOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJbTAThl
MOJIy4YEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BUJE TaONMUIl U rpadukoB, JeiaTh
BBIBO/JIBI 10 PE3YyJIbTATaM UCCIIECIOBAHUS,

co0Jiro1aTh MpaBuiia 6€30MaCHOT0 TpYyJa MPU MPOBEICHUHN UCCIECIOBAaHUM B paMKax
y4eOHOT'0 ASKCHEPUMEHTA, y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOM JEATeIbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJA0OPATOPHOTO 000PYAOBAHNS;

pemaTth pacuéTHbIC 3aJlauyd C SBHO 3aJaHHOM (PU3MYECKON MOJENbI0, HUCIOIL3YS
¢dbu3udeckue 3aKOHbBI W TPHUHIMIIBI, HA OCHOBE aHajIW3a YCJIOBHUS 3aJa4ydl BBIOUPATh
(bU3UYECKYIO0 MOJICIb, BBIACHATh (PU3NUECKHUE BETUUUHBI U (POPMYJIIbI, HEOOXOIUMBIE IS
€€ pelleHusi, NPOBOJAUTh PACUETHI M OLIEHMWBATh PEATBHOCTh MOJYUYEHHOTO 3HAYECHUS
br3uYeCKON BEJIMUNHBIL;

peraTth Ka4eCTBEHHbIC 3a7adyd: BBICTpAUBATh JIOTUUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PAaCCYXJICHUH C OMOpoM Ha H3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKkue sIBICHUS;

UCIIOJIB30BaTh TPHU PEIICHUH Y4YeOHBIX 3a/lad COBPEMEHHbIE HH(GOPMaIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBAaHUS, WHTEPHpETAllUd W TPEJCTABICHUS
y4eOHOUM U Hay4dHO-TIOMYJSIPHOM MHGOPMAIINH, TTOTYYEHHON U3 Pa3INYHbIX UCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOJydYaeMyo HHPOPMAIIUIO;

NPUBOJIUTH TMPUMEPHl BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TMPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B TOBCEIHEBHOM >KM3HU IS
obecricueHus: 0€30MAaCHOCTH TIPU  OOpalieHUH ¢ npubopaMd M TEXHHYCCKUMHU
YCTPOMCTBAMHU, [IJIi COXpPAHEHHUs 370pOBbS M COONIOEHUS HOPM DSKOJOTHYECKOTO
NOBEJECHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TPYNIE C BBHIOJIHEHHEM Pa3IMYHBIX COIUATIBHBIX POJICH, MJIAaHUPOBATH
paboTy TpyYMNIbI, palMOHAIBHO pacHpenemsiTh OO0sf3aHHOCTHU W  IUTAHHPOBATH
NEATENIbHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aJICKBATHO OLEHMBAThH BKJIAJl KAXKJIOrO W3
YYaCTHUKOB I'PYNIIbI B PEIIEHUE PACCMAaTPUBAEMOI TPOOITIEMBI.

K xoniy obydenuss B 11 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TpPUMEpaX poiib W MecTo (Gu3nku B (GopMUpOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOW TEXHUKU H
TEXHOJOTHH, B NPAKTUYECKOM JEATEIbHOCTH JIOJECH, ULEJIOCTHOCTh W E€IUHCTBO
du3nuecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI MMPUMEHEHUS M3YUYEHHBIX (PU3MUECKUX MOJENICH: TOUYCUHBIH
AIEKTPUUYECKUI 3apsiji, JIyd CBETa, TOYCUYHBIM MCTOYHUK CBETA, siEpHAsi MOJIENb aToMa,
HYKJIOHHAsl MOJIEJIb @aTOMHOTO si/ipa MpU pelieHuu (GU3nIecKux 3a1ay;



pacrio3HaBaTh (u3nyecKkue sBIEHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB SJIEKTPOJMHAMUKA W KBAHTOBOM (DU3MKHU: D3IIEKTpUYECKas MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKa, B3aUMOJEHCTBUE
MAarHuTOB, SJEKTPOMAarHUTHAS WHIYKIUS, IE€MCTBUE MATHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM M JBIXKYIIUUCS 3apsii, JJIEKTPOMArHuTHbIC KoJieOaHUsI U BOJIHBI, MPSIMOJIMHEHHOE
pacnpocTpaHeHHe CBETa, OTpPaKeHHEe, MpenoMieHue, HHTepdepeHuus, Audpakuus u
noJisipu3anusi CBeTa, aucrepcusi cBera, (oroanektpudeckuii >3¢gdext (pororddekr),
CBETOBOE JIABJICHME, BO3HUKHOBEHHE JIMHEWYaTOro CHEKTpa aromMa BOAOPOJa,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHUCHIBATh HM3YYCHHBIE CBOMCTBAa BelecTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DIECKTPUUECKYI0 MPOBOJAMMOCTh PA3IUYHBIX CPEel) W DJIEKTPOMArHUTHBIE
ABJIEHUS (IIPOLIECChl), UCTONB3Ysl (PU3NYECKUE BETMYUHBI: dJIEKTPUUYECKUN 3apsll, cuia
TOKa, OJJIGKTPUUECKOE HAIpsKEHUE, JJIEKTPUYECKOE COMPOTHUBICHHE, Pa3HOCTb
MOTEHIIUATIOB, AJIEKTPOABIKYILAs CHIIa, padoTa TOKA, MHIYKIHMSI MAarHUTHOTO TOJIs, CHUJia
Awmrmepa, cuna JlopeHlla, WHIYKTUBHOCTh KATYIIKU, ODHEPTHUS DJICKTPHUUECKOTO U
MarHUTHOTO TOJIeH, MepHUo U YacToTa KoJieOaHuM B KoJieOaTEIbHOM KOHTYpE, 3apsij U
CWJIa TOKa B TpOlLleCC€ TapMOHMYECKUX JJIEKTPOMAarHUTHBIX KojiebaHu#, (okycHoe
pacCcTOsiHUE M ONTHYECKas Cuia JHWH3bL, IPU ONUCAHUM NPAaBWIBHO TPAKTOBATH
(u3MUECKHUl CMBICI MCTIOJIb3YEMbIX BEIUMYHMH, UX 0003HAYEHUS U €IMHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY C JPYTUMU BEIMUYUHAMY,

ONKCHIBATh U3YUYCHHBIE KBAHTOBBIE SIBJICHHS M MPOLIECCHI, UCIIONB3Ys (hU3ndecKkue
BEJIMYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YACTOTA CBETA, SHEPTHUS
U UMITYJIbC (POTOHA, IEPHO/T MOTypaclana, SHEPTHsl CBA3M aTOMHBIX Siep, IPU OMTUCAHUHU
NPAaBWIBHO TPAKTOBATHh (PM3MUECKHUI CMBICI UCTIONB3YEMbIX BEIMYHUH, X 0003HAYCHUS U
CAVHUIIBI, YKa3bIBaTh (DOPMYIbI, CBA3BIBAIONIME JaHHYIO (U3MUYECKYI0 BEIUYUHY C
JIPYTUMH BEJIMYMHAMHU, BHIYUCIATH 3HAUCHUE (PU3NMUECKON BETUUMHBI;

aHAMM3UPOBATH (PU3UYECKHUE MPOIIECCHl U SIBIICHUS, UCTIONB3YS (PU3NUYECKHUE 3aKOHbI
U MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEIbHOIO M MapaJljIeIbHOTO COEIUHEHUS
MMPOBOJHUKOB, 3aKOH Jlxoyma—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKLHH, 3aKOH
MPSIMOJIMHENHOIO PacHpOCTPAHEHUS CBETa, 3aKOHbl OTPAXKEHUSI CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHHME OWHINTeWHa mis ¢doTtodddexra, 3aK0OH COXpaHEHUS
SHEPIUM, 3aKOH COXPaHEHUsS HUMITYJIbCa, 3aKOH COXPAHEHUS SJEKTPUUECKOTO 3apsja,
3aKOH COXpPaHEHHUSl MaCCOBOT'O YMCa, MOCTYyNaThl bopa, 3aKOH paiIMOaKTUBHOIO pacnaja,
Opy 5TOM pa3IuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKoe
BBIpaKEHUE U YCIOBUS (IPaHUIIbI, 001aCTH) TPUMEHUMOCTH;

ONpENENATh HAMpaBJICHHE BEKTOpa MHAYKIMHW MAarHUTHOTO MOJsl MPOBOJHUKA C
TOKOM, cuJibl AMmnepa u cuiibl Jlopenna;

CTPOUTH M OMHUCHIBATH HM300paKEHHE, CO3JaBAEMOE IUIOCKHUM 3E€pKajoM, TOHKOM
JIMH30M;



BBITIOJTHATH SKCTICPUMEHTHI 110 UCCIICIOBAHUIO (PM3MUECKHUX SIBICHUH U MPOIIECCOB C
WCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX HW3MEPEHUW: TMPU OSTOM (OPMYITHPOBATH
npoOsieMy/3ajady ¥ THUIOTE3y Y4eOHOr0 SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHHUS, POBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIHI;

OCYIICCTBIISITh TIPSIMBbIC U KOCBCHHBIC M3MEPEHUST (DU3UICCKUX BEIIMYHH, IIPU 3TOM
BBEIOMPATh ONTUMAIBHBIA CIIOCOO HM3MEPEHUS W WCIOJB30BaTh HW3BECTHBIC METOBI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHNUN;

HCCJICIOBATh 3aBUCUMOCTH (DU3UYCCKUX BEIMYUH C HCIIOJB30BAHUEM IIPSIMBIX
MU3MEpPEHUI: TpPU OSTOM KOHCTPYMPOBAaTh YCTAHOBKY, (UKCHPOBATH pPE3YJIbTATHI
MOJTYYCHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIIMYWH B BHJC TAaOIUI] U TpadHKOB, JEIaTh
BBIBOJIBI TIO PE3YJIbTaTaM MCCIICIOBAHUS;

coOro/1aTh mpaBmiia 6€30MacHOro Tpy/ia MPHU MPOBEACHUN HCCIIETOBAaHUIN B paMKax
y4eOHOTO JKCIEPUMEHTA, Y4eOHO-MCCIEA0BATEIBCKOW M TPOSKTHON ACSITENFHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOUCTB M JJAOOPATOPHOT'O 000PYI0BAHUS;

pemiath pacuéTHhIC 3a/ladyd C SBHO 3aJaHHOW (PU3MUYECKOW MOJIEIBIO, MCIOJb3Ys
¢u3nUeckre 3aKOHbI W TPHHIMIBI, HAa OCHOBE aHajM3a YCJIOBHUS 3aJladyd BBIOMPATh
(U3HYECKYIO MOJIEITb, BBIJACIATh (DU3NICCKHUE BEIIMUMHBI U POPMYIIBI, HEOOXOAMMBIC JIJIS
e€ pelleHus, MPOBOJIUTH PacyYEThl U OIEHUBATH PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
(buznuecKoi BeTUYNHBL;

pemiath KayeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTUYECKU HEMPOTHUBOPEUUBYIO
[IENOYKY pacCyKJIE€HUW ¢ Omopoil Ha U3Yy4YeHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTU H
buznueckue siBICHMUS;

UCIIONIb30BaTh TPU PEIICHUH YYEOHBIX 3a/lad COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJOTUU JJIA TIOMCKA, CTPYKTYPUPOBAaHUSA, HWHTEPIPETAMA U TPEICTaBICHUS
y4eOHOUM U HaydHO-TIOMYJSIpHON MH(GOPMAINH, TTOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHYECKH aHAITM3UPOBATH MOJTydYaeMy0 HHPOPMAIIUIO;

OOBSCHATH TPUHIUIBI JIEUCTBHUS MAIlIMH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB,
pa3nuYaTh YCIOBHS MX 0€30MacHOTO UCTIOJIBb30BAHUS B TOBCETHEBHOM JKU3HM;

MPUBOJUTHh TPUMEPHI BKIAJAa POCCHUUCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU H
TEXHOJIOTU;

MCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA TO (U3UKE B TIOBCETHEBHOW >KM3HU JIJIS
oOecrieueHus: 0E€30MAaCHOCTH TPU OOpamleHnd ¢ TNpudopaMu W TEXHHUYECKUMU
YCTPOWCTBAMH, IJiIi COXPAHEHHUS 370POBbs W COONIOJCHHS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TPYNIE C BBHITOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, TUTAHUPOBATH
paboTy TpyYMNIbBI, palMOHAIBHO  pPACHpPENeNsiTh OO0S3aHHOCTH W  IUTAHWPOBATH
JESTENHPHOCTh B HECTAHAAPTHBIX CUTYyaIHsIX, aJeKBaTHO OIICHWBATH BKJIAJ Ka)XJIOTO W3
YYaCTHUKOB TPYIITBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuii TOK. TOku B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarnuTHO€ noJie. DIeKTpoMarHuTHAst bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue U JIEKTPOMArHuTHHIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHHIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OCHOBBI crieManbHON TEOPUU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bu6mmoreka [JOK
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4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(jlsf41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tlfrfsnlpll ;f(ﬁ)g r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox penakuueit
[TapdpenTtreBoit H.A., Axunonepnoe odmectso «M3ngatenbctBo «IIpocBenienne»
» dusuka, 11 knace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. non pegakuueit

[MapdpenTtreBoit H.A., Akunoneptoe oduectso «M3nartenbctBo «IIpocBenienne»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

[Tporpamma kypca duszuku ais 10—11 kmaccos. ba3oBbiii ypoBeHb

®dusuka. 10 knacc. (6a3oBbiit ypoBeHs). Mskuiies I.41., byxosies b.b., Corckuii
H.H. (mon

pen. ITapdentoeroit H.A.)

®dusmka. 10 knacc. DnexkrponHoe npuwioxenne (DVD) k yueOuuky Msikumesa I'.51.,
byxosuesa b.b., Corckoro H.H. (mox pex. [lapdentseBoii H.A.)

®dusmka. 11 knacc. (6a3oBbiit ypoBeHs). Mskuiies .., byxornes b.b., Yapyrun
B.M.(niox

pen. IlapdpentoeBoit H.A.)

®dwusuka. 11 kmacc. DnexrponHoe npunoxkenue (DVD) k yueOnuxky Msaxumesa [".4.,

byxosuesa b.b., Yapyruna B.M. (ox pen. [lapdentseBoii H.A.)

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
1 http://nsportal.ru - corpanbHas ceTh pabOTHUKOB 00pa30BaHMS.

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



3 http://festival.1september.ru/articles/ - ¢pecTrBanp negarornyeckux uac
«OTKPBITBIH YPOK».

4 http:/lwww.fizika.ru/ - caidt mist yanrtenend GU3NKU U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuabsl o Gusuke.

6 www . ege .edu.ru - uadopmanronuslii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komtexius [JOPoB






