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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEIHEro o0Imero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
obOpasoBatenbHON Tporpammel, mpeacTtaBieHHbBIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboueil HporpaMMbl BOCHUTAHMSA M KOHLEMIMU IPENojaBaHUsl y4yeOHOro
npeamera «®duszuka» B oOpa3oBaTedbHbIX —opraHu3auusx Poccuiickoir  ®expepauuu,
peanu3yonuX OCHOBHBIE 00pa3oBaTeIbHbIe IPOrpaMMBbI.

Conepkanue mnporpammbl 1Mo (U3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4yHOM KapTuHBI Mupa oOyuatoumuxcs 10—11 kinaccoB nmpu o0yyeHuH Ux ¢(u3MKe Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AEITEIbHOCTHOTO NoaxoAa. [Iporpamma no ¢pusuke COOTBETCTBYET
tpeboBanusiM ®I'OC COO K 1uIaHUpPYEeMbIM JIMYHOCTHBIM, IPEIAMETHBIM U METanpeAMETHBIM
pe3yabTataM OOY4YeHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb pPealM3allud MEXIIPEIMETHBIX
cBs3ell (U3UKU C €CTEeCTBEHHO-HAY4YHbIMM Yy4eOHbIMM IpeameraMu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU Ha YpOBHE CPEIHEro oOIero odpa3oBaHus, IUIAHUPYEMbIE
pe3yabTaThl OCBOGHUS Kypca (HU3UKH: JMYHOCTHBIE, METalpeIMETHBIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAHUpPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca (QU3UKU HAa 6a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3ukay 1o rogam o0yueHHs.

du3uka Kak Hayka o HauboJiee O0IMX 3aKOHaX MPUPObI, BBICTYIIAs B Ka4eCTBE y4eOHOIrO
IpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUI 00 OKpy»KarolleM MUpe.
IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMHA Ml €CTECTBEHHO-HAY4YHBIX Y4YeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuUMueH, Ouomnoruei, ¢uszndyeckoil reorpadueid u actpoHomuen. Vcnonp3oBaHue UM aKTHBHOE
npuMeHeHne (U3MYeCKNMX 3HAHWUH OIpeneNseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTM B cdepe H>HEpPreTukH, TPaHCIOPTa, OCBOCHHMSI KOCMOCA, IIOJIyYEHHS HOBBIX
MaTepHaJIOB C 33JlaHHBIMU CBOMCTBAaMU U Apyrux. M3yuenue Gpu3snku BHOCUT OCHOBHOH BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00ydaromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSTh HayYHbIH METOJI IO3HAHUS NPH BBITIOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢u3uku 11 ypoBHS CpeHEro oo1ero oopa3oBaHus MOJI0XKEH psa HIleH,
KOTOpBIE MO’KHO paccCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuajl U3 BCEX Pa3AesioB (U3MKH, BKIIOYAET KaK BONPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepHal Kypca QUMK 00BbEINHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBusercs (GOpMHpOBaHHME IIPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BELIECTBE U IIOJIE.

Hoes cymanumapuzayuu. EE peanuszanus mnpennojaracT HCIoJb30BaHUE T'YMaHUTAPHOTO
noTeHIMaza GU3NIEeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIIECTBa,
a TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHIECKUMH MPOOIEMaMH.

Hoes npuknaonoi nanpasnennocmu. Kype pu3nku npeamnonaraetT 3HaKOMCTBO € HIMPOKUM
KPYrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPUIl U 3aKOHOB.



Hoes skonocuzayuu peanusyerTcss MOCPEICTBOM BBEJEHHS JIIEMEHTOB COJICPXKaHMA,
MOCBALIEHHBIX JKOJIOTHYECKHM TMpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CYXKIECHUS MPOOIIeM pallHOHAIBHOTO MTPUPOIOIONB30BAHUS 1
HKOJIOTHYECKOM OE30MaCHOCTH.

CrepKHEBBIMHM 3JIEMEHTaMHU Kypca (U3MKM Ha YPOBHE CpeHero oluiero oOpa3zoBaHUs
ABIAIOTCA (pU3NYecKue TeopuH ((POpMUpOBaHUE MPEJCTABICHUA O CTPYKType MOCTPOCHUS
¢buznyeckoil Teopuu, poinu (PyHIAMEHTAIBbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O MPUPOZE, I'PaHHUIAX NMPUMEHUMOCTH TEOPUH, /sl OMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeSITeTbHOCTHBIM TOJX0 B Kypce (PU3HKH pean3yeTcs MPexae BCero 3a CUET
OpraHu3alliK SKCIIEPUMEHTAILHON JEesATeIbHOCTH oOyJaromuxcs. s 6a30Boro ypoBHsI Kypca
(GU3UKN — ITO UCTOJNB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M
mabopaTOpHBIX pabOT, KOTOpPBIE B MporpamMme mo (usuke OOBEAMHEHBI B OOIIMIl CIHCOK
YUYEHUYECKUX MPaKTHUECKUX paboT. BhigeneHne B yka3aHHOM MepedHe J1abopaTOpPHBIX pador,
MPOBOAMMBIX JJIi KOHTPOJS W OLEHKH, OCYIIECTBISETCS YYaCTHUKaMH OOpa3oBaTENbHOTO
npoliecca UCXOAs U3 0COOEHHOCTEH IIAHMPOBAHUS M OCHaIleHus kabuHeta ¢usuku. [Ipu sTom
oOecrieuynBaeTcss OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU MPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAHMS 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH U TIOCTAaHOBKY OIIBITOB IO TPOBEPKE
MPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAenseTcs PelICHUIO Pacu€THBIX M Ka4eCTBEHHBIX 3ajad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 TIPUOPUTETOM SIBIISTFOTCS 3a/1a4U C SIBHO 33aJJaHHON (PM3NIECKON MOJIEINBIO,
MO3BOJIAIOIINE MPUMEHSITh H3yUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasneia
Kypca, TaK U UHTETpUpPYs 3HAHHS U3 Pa3HbIX pa3niesioB. J[1s KaueCTBEHHBIX 33a]1a4 IPUOPUTETOM
ABJISIIOTCSL 3aJjaHUd Ha OOBSICHEHHE NpPOTEKaHHUs (QU3UUECKUX SBICHUH U TPOLIECCOB B
OKpY’Kalollel >Ku3HU, TpeOyromme BbIOOpa (QU3MUECKOW MOAETH A CUTyallMH TPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro rmnpoiiecca 0a30BbI YpPOBEHb Kypca (U3MKUM Ha ypOBHE CpEIHETro
o0mrero o0pa3oBaHMsI JOJDKEH M3Y4aTbCs B YCIOBHUSIX MPEIMETHOTO KaOWMHETa (PM3MKU WM B
YCIIOBUSIX UHTErPUPOBAHHOTO KaOMHETa MPeMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOunere
(buU3KKH TOMKHO OBITH HEOOXOAMMOE JTabopaToOpHOE 000PYIOBaHKE IS BHIIOTHEHHS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYEHHUUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyaoBaHue.

JlemoHcTpanmoHHOEe 000pyAoBaHue (OPMUPYETCS B COOTBETCTBUH C MPHUHIUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECTIEYMBAET IMOCTAHOBKY IEPEUMCIICHHBIX B MPOTpaMMe I0
¢Gu3uKe KIFOUEBBIX JEMOHCTPAIM JUIS HWCCIICAOBAHUS HM3Y4YaeMBIX SBICHHUH M MPOIECCOB,
IMITUPHYECKUX U PYHIAAMEHTATBLHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe 0o0opyaoOBaHHE ISl YYCHHUYECKHUX MPAKTUUYECKUX padoT (opMHupyeTcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMIUJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX J1TAOOPATOPHIA.

OCHOBHBIMU LIETISIMH U3y4eHUS (PU3HUKH B 001IeM 00pa30BaHUM SBISIOTCS:

e (opMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOLIMXCS K HAyYHOMY H3YyYEHUIO

MPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



pa3BUTHE TPEACTABIEHUH O HAyyHOM MeETOJe I[Oo3HaHus U (OpMUPOBaHUE
MCCIIEA0BATENIbCKOTO OTHOUIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

¢dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yUE€HUS OCHOB CTPOEHUS
MaTepud U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHHUEe YMEHUI OOBACHATH SIBJICHUS C UCIIOJIb30BaHUEM (DPU3MUYECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeIbCTB;

¢dbopMupOBaHUE MPEACTABICHUN O POIM (PU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTiokeHHe 3THX Iesiel 00eCIeYrBaeTCsl PEUICHUEM CIICAYIONIMX 3a7ad B Tpoliecce
M3y4eHUS Kypca (QH3UKU Ha YPOBHE CpPEeIHEro 00IIero o0pa3oBaHus:

MpUOOpEeTEHUE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAst MEXaHUKY, MOJICKYIISIPHYIO (DU3HKY, SIEKTPOAMHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTBI aCTPOPU3UKH;

dbopMUpOBaHHE YMEHUW MPUMEHSATh TEOPETUYECKHE 3HAHUA s OOBICHEHUS
GU3MYECKUX SBJICHUA B TPUPOJAEC W Ui TPHUHITHS TNPAKTUYCCKUX PEIICHUNA B
IMOBCEAHEBHOM XKU3HU,

OCBOGHHUE CIIOCOOOB PEIICHUs PAa3IWYHBIX 3a/ad C SBHO 3aJaHHOW (DU3HUYECKOM
MOJIETIbIO, 3aJla4, MOJPa3yMEBAIOLIUX CAMOCTOSITEIbHOE CO3/laHue (HU3HUEcKO
MOJIEJU, aJIEKBATHOM YCIOBUSAM 3a]1a4u;

MOHUMAaHUe (PU3UYECKHX OCHOB WM TIPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUSA HA OKPYKAIOILYIO CPEY;

OBIIAJICHHE METOJIaMU CaMOCTOSATEIHHOIO TUIAHUPOBAHUS U MPOBEACHUS (QU3HMUECKUX
OKCIIEPUMEHTOB, aHalW3a W  HWHTepHpeTanuu  WHOOpPMAIUU,  ONpeleTcHUs
JIOCTOBEPHOCTH MOJyYEHHOI'O PE3yibTaTa;

CO3JIaHHME YCIIOBHUI I PAa3BUTHUSI YMEHUN IMPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKOM
NEeSATEIbHOCTH.

Ha wusyuyenue ¢usmku (0a30BBI ypOBEHb) Ha YpOBHE CPEIHETO OOIIET0 0Opa30BaHUS
otBoguTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68 1acoB (2
gaca B HEJCIIO).

[IpennaraemMslii B mporpamme 1o (GU3NKe NepedeHb JIA0OPATOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIEaeT BHIOOp MPOBEACHUS J1a0OpaTOPHBIX PadOT U
OTBITOB C Y4ETOM MUHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYatOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. dusuka u MeTOAbI HAYYHOI'0 IIO3HAHUS
dusnka — Hayka o mpupoje. HayuHble MeToAbl MO3HAHUSI OKpYy»Karoiiero mupa. Pomb
HKCIIEPUMEHTA U TEOPHH B MIPOIIecCe MO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue ¢GuU3NUECKUX sABICHUN U mpoueccoB. Hayunsle runoressl. duznyeckue
3aKOHBI ¥ TEOpHH. | paHUIIBl TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHIIUTT COOTBETCTBHUS.

Ponme u mecro ¢u3uku B (QOpPMHUPOBAHUHM COBPEMEHHOH HAy4YHOH KapTHHBI MHUpa, B
IIPaKTUYECKON JEATEIBHOCTH JIFOICH.

Jlemoncmpayuu
AmHanorosbie U ITU(GPOBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe naBwkeHUE. OTHOCUTENIBHOCTb MEXaHMYeCKoro nBwkeHus. Cucrema
orcuéra. Tpaekropus.

Ilepemenienne, CKOpPOCTh (CpeAHSAsl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHUE
MaTepUaIbHOW TOYKH, X MPOEKIMH Ha OCHU CUCTEMBbl KoopauHaT. CiloxeHHe NepeMelieHnid U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsSMOJIMHEHHOE IBWKeHHe. ['paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NIEPEMEIICHUS] MaTEPUAIBHON TOUYKU OT BPEMEHH.

CBoOoniHOE najieHue. Y CKopeHne CBOOOTHOTO MaICHHS.

KpuBonnHeiiHoe pABWKeHHe. /[IBmkeHHe MaTepuaibHOW TOYKM 110 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOAYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas CKopocTh. llepuon u
gacTtoTa oOpanienus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckue yCTpoiiCTBAa W TPAKTUYECKOE MPUMEHEHHUE: CIUJOMETp, JABW)KEHHE
CHApsIJIOB, LIETIHbIE U PEMEHHBIE TIepeayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTHK ABUKCHUSI.

[TpeoOpa3oBanue IBUKEHUI C HCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue 1BuXeHUs Tea, OpPOIIEHHOTO MO/1 YIIIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

Hanpanenue ckopocTy Mpy JBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopnovie pabomuol

N3yueHne HepaBHOMEPHOTO JIB>KEHHMSI C LIEJIBIO ONPEEIICHUS] MTHOBEHHONW CKOPOCTH.

HccnegoBanue  COOTHOLIEHMSI  MEXKIy  MYyTAMH,  [POWIECHHBIMH  TEJIOM  3a
IIOCJIEZIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHM IIpU PAaBHOYCKOPEHHOM JABM)KEHUU C
HavyaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHue nBUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

N3ydeHue nBuxeHUs Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. lunamuka

[Tpunnun otHOcuTenbHOCTH ["annnes. [lepBoiil 3akoH HerotoHa. HeprmanbHble CUCTEMBI
OTCU€Ta.



Macca tena. Cumna. IlpuHnun cynepnosunmu cuin. Bropoit 3akoH HerooToHa i
MaTepHaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [111 MaTepraibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buapl Tpenust (moxosi, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKEHHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuia conpoTUBIEHUS
MIPH IBM>KEHUH TeJla B )KUIKOCTH WM rase.

[TocTynaTtenbHOE U BpaIlaTeIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpaumeHus. [lmedo cuiibl. YciaoBus paBHOBECHS
TBEPIOTO TEJA.

TexHnyeckue yCTpPONCTBA M MPAKTUUYECKOE NPUMEHEHHWE: TMOAIINIHUKN, JBHKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrIeHNE MHEPIUU.

CpaBHeHME MacC B3aUMOJEHCTBYIOIIUX Tell.

Bropoii 3axkoH HeroTOHA.

N3mepenue cuil.

CrnoxeHnue cui.

3aBHCHUMOCTH CHUJIBI YIIPYTOCTH OT Ae(opMarii.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecust TBEPAOTO Tena. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3yuenue nBMxeHUs OpycKa 10 HaKJIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CWJI YIIPYIOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UNHOBOM
oOpasiie, oT ux AeGopMaIi.

HccenenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeJA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akoHnvl coxpaneHusn ¢ MexanHuke

Hmnynbc MaTepraibHOM TOYKHU (Tea), CUCTEMbI MaTepUAIbHBIX To4YeK. VIMIynbC cuiibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMs UMITyJIbca. PeakTMBHOE IBUKEHUE.

Pabora crisl. MOIIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHON Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorennmanbHas sHeprud. [loTeHIManbHAsA SHEPTUS YIPYTO Ae()OPMUPOBAHHOMN MPY>KUHBI.
[ToTeHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuyanpHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUUecKkue yCTpOMCTBA U MPAKTHUECKOE NMPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIM
IIUCTOJIET, IBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHUMATbHON PHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



N3yuenne aOCOMIOTHO HEYyHpyroro yaapa C IOMOUIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHHUYECKOW SHEPrHH Teja Ha
IIPUMEPE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MogiekyJsipHasi pu3uKa 1 TEPMOJUHAMHUKA

Tema 1. Ocnogvt MONEKYNAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPHH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe aBwkenue. [uddysus. Xapaktep IBMKEHUS U B3aUMOACWUCTBUS YacTHUI
BemiecTBa. MoJienu CTPOCHHUsI Ta30B, JKUIKOCTEH M TBEPIBIX Ted M OOBSCHEHHWE CBOWCTB
BEIIIECTBA HAa OCHOBE 3THUX Mojeied. Macca u pasmepbl MoJeKyJs. KoauyecTBo BeliecTBa.
[TocTostnHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscns.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETUYECKOW TEOpHH
uaeanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHeil KHHETHYECKOW HSHEepruu
TEIUIOBOTO JBWKeHUs wactull rasa. lllkama temmneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenaeneeBa—Knaneiipona. 3akon /lanpTona. M3ompoiieccsl B U€aIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'padudeckoe mpeacTaBieHue M30IMPOIECCOB: H30TEPMa,
n30xopa, u3obapa.

TexHU4eCcKre yCTpONCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JAUCKPETHOE CTpOEHHE BelecTBa, (oTorpaduu Monekynl
OPraHUYECKHUX COECTUHEHMM.

OnbIThl 10 MU (Y3UH KUIKOCTEH U ra3oB.

Mozens OpOyHOBCKOTO JBM)KEHUSI.

Mopens onbita lTepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBHUS.

Monensb, niocTpupyoias Ipupoy AaBIE€HUS ra3a Ha CTEHKU cocyaa.

OnbIThI, WITIOCTPUPYIOIINE YPaBHEHUE COCTOSTHUS H1€aIbHOIO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

Omnpenenenre Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MepeHui o0BhEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPAMU COCTOSIHUS pa3peKEHHOT0 Tra3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHaMuueckass cUcTeMa. BHyTpeHHSs 3HEprus TEPMOAMHAMMUYECKON CHCTEMBI U
crocoObl e€ n3meHeHus. KonuuectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOATOMHOTO
ujeanbHOro raza. Busl Terionepenaun: TeIIONPOBOAHOCTh, KOHBEKIHS, U3JIyUYeHUE. Y IeibHast
TEMJI0EMKOCTh BelecTBa. KoanuecTBo TEmIOThI IPH TEIUIONEpeaaye.

[Tonsitue o0 amumabatHoM mpouecce. [lepBblii 3akoH TepMoauHaMuku. llpuMeneHue
NEepBOT0 3aKOHA TEPMOJMHAMUKH K M3ompoueccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepMoanHaMuKki. HeoOpaTuMoCTh MpoLeccoB B IPUPOIE.

Tennoble MamuHbL. [IpuHIMNIG 1eiicTBUS TemIoBbIX MamuH. [Ipeobpa3zoBanus sHEpPTruu B
TeroBbIX MammHax. Koadduuument nmonesnoro aevicteus termoBoit Mamuubl. Lukn Kapao u
ero K03 QUIMEHT MOJIE3HOTO AEUCTBUA. DKOJIOTHUYECKHE TPOOIEMbI TETIIO3HEPTETUKH.

TexHuyeckue yCTpoilcTBa W MpakTHYECKOE TPUMEHEHHE: JABUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPadOThI: BBUIET HPOOKH U3
OyTBUIKH TIOJ| JICHICTBHEM CXKaTOTO BO3[yXa, HarpeBaHue >¢upa B JATYHHOH TpyOKe MyTEéM
TpeHus (BUICOAEMOHCTPAIIH).

H3meHeHne BHYTpEHHEH sHepruu (TeMiiepatypbl) Teja pu Terionepeaaye.

OnbIT MO aguabdaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOT'O JABUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenne yaenbHOU TEeII0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoowvt

[TapooOpa3zoBanne wu KoHAeHcamws. Mcmapenne W kureHue. AOCOMOTHasS U
OTHOCHUTEJIbHAs BIaKHOCTb BO31yXa. HacblieHHbIl nap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT JJaBJICHHUSL.

Teépnoe Teno. Kpucrammudyeckue u aMopdHbIie Teaa. AHU30TPOIHUS CBOMCTB KPHUCTAJIIOB.

>KI/I,Z[KI/I€ KpUCTaJlJIbI. COBpeMeHHHe MaTCpHaJIbl. IInaBnenue u KpUCTaJlJIN3al . Y nenbHas
TCIJIOTA ITJIaBJICHHA. CY6HI/IM8.I_II/I$I.

VYpaBHEHHE TEIMJIOBOTO OanaHca.
TexHuyeckue ycTpoWCTBa M IPAKTHUUECKOE IPHUMEHEHUE: TUIPOMETP U ICUXPOMETP,

KaJIOpUMCTp, TCXHOJIOTHH MOJTy4YCHHUA COBPCMCHHBIX MaTcpuraioB, B TOM YUCIIC
HaHOMATCPHUAJIOB, © HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACBIIICHHBIX MapOB.

Kunenue npu moHMKEHHOM JTaBICHUH.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

HaGmtoienue HarpeBaHusl U MJIABJICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTaJLIOB.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenne OTHOCUTENBHON BIIYKHOCTH BO3/yXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

OnexTpu3anyst Tesl. OJIEKTpUYeCKHil 3apsa. JBa BuAa DIEKTPUYECKHX 3apsOB.
ITpoBOAHMKY, TUAIEKTPUKH U TIOJYTIPOBOJHUKN. 3aKOH COXPAHEHHUS IEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apsiioB. 3akoH Kynona. ToueuHblld  2JIEKTpUYECKUI  3apsi.
Onektpuueckoe mnojne. HanpskEHHocTh anekTpuyeckoro nois. llpuHuun cynepno3unuu
ANEKTPUYECKUX MoJied. JIMHNN HanpsKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Pabora cunm osnekrpoctatmdeckoro mois. [lorennman. Pa3HOCTh  MOTEHIMATIOB.
[IpoBOIHUKY M TUAJIEKTPUKH B SJIEKTPOCTATUYECKOM ToJIe. J(M3eKkTpryeckasi IpOHUIAEMOCTb.

OnextpoémkocTh. KoHzeHcaTtop. DHEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsHKEHHOTO KOH/IEHCATOopa.

TexHnyeckue ycCTpoiCTBa M NPAKTUYECKOE NPUMEHEHHUE: 3JEKTPOCKOIN, JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHHE D3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMMPOBAIHHBIN
anmnapar, CTpyWHBbIN IPUHTED.

Jlemoncmpayuu

Y CTpONUCTBO M MPUHIUIT ACUCTBUS AIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BaHHBIX TEIL.



DIEKTPUUYECKOE T10JIE 3APSKEHHBIX TEI.

IIpOoBOHUKY B IIEKTPOCTATUYECKOM IIOJIE.

DJeKTpocTaTUYEeCKas 3alluTa.

JIMPNEeKTPUKHU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH ITIOCKOTO KOHJEHCAaTOpa OT IUIOMIAJHA IIJIACTHH,
PACCTOSTHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenne 21eKTpOEMKOCTH KOHIAEHCATOPA.

Tema 2. llocmosannwtit 3nekmpuueckuil mok. Toku e paznuunvix cpeoax

ONEeKTpUUECKUN TOK. YCJIOBHS CYLIECTBOBAHUS DJIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpsiokenue. 3akon Oma Ju1st ydacTka Lenu.

DnexkTpudeckoe CONPOTHUBIICHNUE. VY nensHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapajuieibHOE, CMENIAHHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHOCTh 3J€KTPUYECKOTO TOKA.

DJEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COIIPOTUBIIEHHE UCTOYHMKA TOKa. 3akoH OMa Juis
MIOJIHOM (3aMKHYTOM) asiekTpudeckoi nenu. Koporkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAJUIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

OnekTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpUMECHash MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CgoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHOOPEI.

OJEKTpUYECKNN TOK B pacTBOPaX U pacIulaBax 3JIEKTPOJIUTOB. OJEKTPOJIUTHYECKAS
Jucconuanus. JIEeKTPOIIn3.

DNeKTpUUYeCcKHil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psia. MoHus.
ITna3zma.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETD,
peocTaT, HWCTOYHUKM TOKa, OJJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AHOJ, TEPMHUCTOPBHI U (POTOPE3UCTOPHI,
MTOJIYITPOBOJTHUKOBBIN TMOJI, TAJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuitbl TOKa U HANIPSKEHHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMeniaHHOE COeTUHEHHE TPOBOHUKOB.

[IpsiMoe m3MepeHue 3IeKTPOABMKYIIEH cuiibl. KOpoTkoe 3amblKaHWE TajJbBaHHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTb COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3EKTPOJIUTOB.

HckpoBoi pa3psia v IPOBOAUMOCTD BO3AyXa.

OnHOCTOPOHHSAS TPOBOAUMOCTD AUOAA.

Yuenuueckuu sxcnepumenm, nabopamopmwie pabomul

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne  3IEKTPOABMXKYLIEH CHJIBI HMCTOYHMKA TOKa UM €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



HabGnronenue snexrposnusa.

MesknpeamMeTHbIe CBSI3H

Nzyuenmne kxypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kitacce OCYyHIECTBISICTCS C YUYETOM
COJICPXKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHUH, XHMHH,
reorpaduu U TEXHOJIOTHHU.

Mesicnpeomemuvie nowsimus, CBA3aHHBIE C HM3YYEHHEM METOAOB HAYYHOIO IO3HAHMSA:
ABJICHME, HAay4HbIM (akr, rumoresa, ¢usznyeckas BeIMYMHA, 3aKOH, TeOopus, HaOI0JIEeHHE,
HKCIEPUMEHT, MOJICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHMEe CHUCTEMbl ypaBHEHMH, JHHeWHas ¢yHKMsa, mnapaboa,
rurnepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUYECKUE (PYHKINU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX MPOEKIMH Ha OCH
KOOPJIMHAT, CJII0)KEHUE BEKTOPOB.

buonozus: mexanmueckoe ABM)KEHHE B JKUBOM mpupone, Auddys3usi, ocMocC, TEI000MeH
’KMBBIX OPraHU3MOB (BHU[bI TEIJIONEPEJauu, TEIUIOBOE PABHOBECHE), FIEKTPUUECKUE SIBIICHUS B
YKUBOU MpPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JXKUAKOCTEH M Ta3oB, 3JIEKTPHUECKUE
CBOICTBA METAJIJIOB, AJICKTPOJIUTHYECKAS AUCCOLUAIIHS, TaJIbBaHHUKA.

l'eoepaghus: BIaxXHOCTB BO31LyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBIKCHUN C MCIIOIB30BAaHUEM MEXaHU3MOB, YUET TPCHHUS B
TEXHUKE, TOAIIUITHUKH, WCIIOIh30BaHUE 3aKOHA COXPAaHEHHs HMMITyJbca B TEXHHKE (pakKera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, HapoBas TypOuHa, OBITOBOM
XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJYyYEHHUs COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIEe
HaHOMAaTepHaJoB, W  HAHOTEXHOJIOTHMHM,  JJEKTpOCTaTHYeCcKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, dJIEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC

Pa3znen 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

IlocTostHHBIE MarHuTel. B3auMoaelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoOE IoOJe€.
Bekrop MarHuTHOM MHAYKUMK. [IpUHIMI CyNIepro3ULIUA MArHUTHBIX TOJIeH. JIMHUU MarHUTHOM
nHAYKIMK. KapTrHa TMHUM MarHUTHON MHAYKLNHU NOJIS IOCTOSTHHBIX MAarHUTOB.

MarnuTtHOE 10JIe MPOBOAHMKA C TOKOM. KapTuHa JIMHUN MHIAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO TIPSIMOTO IIPOBOJHHKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHHKA, KATyIIKA C TOKOM.
OneiT Dpcrena. BzaumoaencTeiue mIpoBOAHUKOB C TOKOM.

Cuia Amriepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHna, €€ Moayiab M HampaBlieHue. J[BM>KeHHE 3apspKeHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuibl Jlopenna.

SIBneHME DIIEKTpOMArHUTHONW MHAYKUuU. [lOTOK BeKTOpa MarHMTHOM WHIYKIMH.
ONEeKTpOABMKYLIas CUJIa MHAYKLIUU. 3aKOH 3JIEKTpOMarHUTHOM UHAyKuuu dapazes.

BuxpeBoe aniekTpuueckoe moJie. DJEKTPOJABMXKYIAs CWIA HUHAYKIMH B IPOBOJHHKE,
JIBIKYIIEMCS IOCTYIIATEIbHO B OJJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBIEHNE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHAYKIUH.



DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, SJIEKTPOABUTATEIb, YCKOPUTEIN JIIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TICYb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumogeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

HevictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SBneHUE NIEKTPOMArHUTHOW MHIYKIIHH.

IIpaBuno Jlenna.

3aBUCHMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUs MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

UccnenoBanue sBICHUS DIEKTPOMArHUTHON MHITYKITHH.

Paspnen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHummuble Koja1edanus

Konebarenbnas cucrema. CBOoOOgHBIE MexaHHuUeckue Kojebanusa. [‘apmoHHMueckue
konebanusi. I[lepwon, uactora, amrmmryga U ¢aza konebanuidi. [Ipy>KUHHBIA MasTHHUK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TapMOHMYECKHX KoseOanui. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Koneb6atenbupiii  kKOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HJI€AJTLHOM
KOJIeOaTeIbHOM KOHType. AHAJOTHUA MEXAYy MEXaHWYECKUMH U  JJIEKTPOMarHUTHBIMHU
konebanusiMu. @opmyna TomcoHa. 3aKOH coXpaHEHHsI PHEPTUHM B UAEaIbHOM KoJieOaTelTbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromMX KojeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE KOoJeOaHus.
Pe3onanc. BeiHyXIeHHBIC AJIEKTPOMArHUTHBIC KOJIEOaHUsI.

IlepemenHbIil Tok. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMITTUTYJHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HATIPSKEHMSL.

Tpanchopmarop. IlpousBojactBo, mepeaadya U MOTpeOJIECHUE AICKTPUUECKON SHEPTHUU.
OKOJIOTUYECKME PUCKH TpU MPOU3BOJACTBE AJeKTpodHepruu. KymiabTypa wucnoiab3oBaHUsS
AIIEKTPOIHEPIHH B IIOBCEHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MNPAKTUUYECKOE TPUMEHEHHE: BJIEKTPUUYECKUN 3BOHOK,
TeHEePATOp MEPEMEHHOI0 TOKA, TUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KOJIeOATENbHOM CHCTeMBI (TIPY>KHHHBIN WIH MaTeMaTUICCKUN
MasTHHK).

HaGnronenue 3atyxaronmx Koje0aHui.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

Hab6mronenue pezonanca.



CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuumiorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKAa U HAmpsDKEHUST OT  BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc mpu mocnenoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monenb TMHUY 2IEKTPOoNepeIadn.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOAA MANIbIX KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TMEPEMEHHOIO TOKa B ILENM W3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbvLE 60IHbL

MexaHuyeckue BOJIHBI, yciaoBHs pacripoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
u JuiMHa BojHbl. [lomepeuHsle M mpoposibHblE BOJHBL. MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DJEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS M3JIy4EHMsI JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomaruutHOi BonHe. CBONCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, mosipu3anus, audpakmus, uaTepdeperuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ikana »eKTPOMAarHUTHBIX BOJIH. [IpriMeHEeHHEe 3IEeKTPOMAarHWTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHLIMIIBI paguOCBA3HU U TeIEBUACHUA. Paguonokanms.

DJEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbL.

TexHnyeckue ycTpoilcTBa M INPAKTUYECKOE NMPHUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUArHOCTHKA B TEXHUKE W MEAMLMHE, pajaap, paAuoONpUEMHUK, TEIEBU30D,
antenHa, Tenedon, CBY-neub.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnroneHnue oTpaxkeHus ¥ MpeoMIIeHUs MEXaHUUECKUX BOJIH.

Habnronenue untepdepeHuun 1 Audpakmy MeXxaHH4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYIOH M YacTOTOU
KOJIeOaHUH.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHWUTHBIX — BOJIH:  OTPaKEHHUE, IIPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, HTephepeHIHs.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMonnHeliHOE paclIpOCTPaHEHNE CBETA B OAHOPOJHOU Cperie.
JIyu cBera. ToueUHBI UICTOYHUK CBETA.

Otpaxxenue cBera. 3aKkOHbI OTpaxeHus cBeTa. IlocTpoeHune u300pa’keHH B IIOCKOM
3epKajie.

[Ipenomnenne cBeta. 3akOHBI MpPEJIOMIICHUS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucniepcust cBeta. CroxkHbIN cocTaB Oemoro ceta. L[BerT.



CoOupatoniye M pacceuBarolye JUH3bL. ToHKasg nuH3a. DOKYCHOE paccTOsIHME U
ONTHYECKasl CHjla TOHKOHM JuH3BL. [locTpoeHune n3o0pakeHui B cCOOUPAIOIIUX M PaCCEUBAIOIINX
nuH3ax. @opMyIia TOHKOW JIMH3BI. Y BEIMYECHHE, JaBaeMOe JIMH30M.

[Ipenenbl nPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass omnrtuka. WuTtepdepeniuss cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBHSI
HaOJI0/IEHUS] MAKCUMYMOB U MUHHUMYMOB B MHTep()EpPEHIIMOHHON KapTHHE OT JABYX CHH(a3HbBIX
KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuus cBeta. JludpakunonHas pemérka. YciaoBHe HAOMIOJACHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHUuecKknue YCTpOWCTBa M TPAKTHUECKOE MPHUMEHEHHe: OYKH, Jyma, (oToammapar,
MIPOEKIIMOHHBIA ammapar, MHKPOCKOI, TEJeCKOI, BOJOKOHHAs ONTHKA, AU(paKkIUOHHAS
pemeETKa, MOISTPOUS.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M MpesroMieHue cBeTa. Onruyeckue
puOOpBHI.

ITostHOE BHYTpEHHEE OTpakeHHe. MoJieslb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHNH B JIMH3AX.

Mopenn MEKPOCKOIIA, TEIECKOa.

HaGnronenue naTeppepeHinm crera.

HaGmronenue nqudpaknuu cBera.

HaGmronenue aucnepcun cBeTa.

[Tomyuyenue cnekTpa ¢ HOMOLIBIO IPU3MBI.

[TonyyeHue ciekTpa ¢ HOMOILIbIO AU(PAKIIMOHHOMN PEIIETKY.

HaGnronenue nosspusaiyy cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmwie pabomul

N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPUH OTHOCUTEILHOCTH
I'paHuLIBI TPUMEHUMOCTH KJIACCHYECKOW MeXaHUKHU. llocTynaTel crnenuanbHOW TEOpUHU
OTHOCHUTEIIBHOCTH: HMHBApPUAHTHOCTH MOIYJSI CKOPOCTH CB€Ta B BaKyyMe, IPUHIUI
OTHOCHUTENIBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE BPEMEHU U COKPALIICHUE JITUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.
CBs13b MacCBI C DHEPTUEN U UMITYJIBCOM PENSTUBUCTCKONW YaCTUIBl. DHEPTHUS MTOKOSI.

Paznen 7. KBanroBasi pusuka
Tema 1. Inemenmol KeaHmMOBOU ONMUKU
®otonbl. ®opmyna [Ilnanka cBs3u dHEPrun (HOTOHA C €ro YACTOTON. DHEPTUS U UMITYJIbC
doroHa.
OtkpeiTue u wuccienoBanue ¢orodpdekra. Ombitel A. I'. CromeroBa. 3aKOHBI
dotorddexra. YpaBuenue DitHmreitna 1y potodrdpdexra. «Kpacuas rpanuia» hotodrddekra.
JlaBnenune cBeta. OnbiTel [1. H. JIeOenena.
XUMHU4ecKoe IeHCTBUE CBETA.



Texuuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IIPUMCHCHUC!: (I)OTOBJIGMCHT, q)OTO,ZLaT‘-II/IK,
COJIHCYHasA 6aTape;1, CBECTOJHO/I.

Jlemoncmpayuu
®otor¢h(PexT Ha YCTAHOBKE C IIMHKOBOM TTACTHHOM.
HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOdPdeKTa.
CBeTonuon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuto o -yactuil. [lnaneraphas
mojenb atoMa. Iloctynarel bopa. U3nyuenue u nornomeHne GOTOHOB MpHU Hepexoje aToMa ¢
OJIHOTO ypOBHS BSHepruum Ha napyro. Buasl cnektpoB. CrekTp ypoBHEH SHEprum aroma
BOJIOpOJA.
BonHoBbI€ cBoMicTBa yacTull. BonHel ae bpoitnsa. KopycKyisspHO-BOTHOBOW Tyaau3M.
CHOHTaHHOE U BBIHYKJIECHHOE U3IyUYEHUE.
TexHuueckue yCTpONCTBA UM TNPAKTUYECKOE NPUMEHEHHUE: CHEKTpalbHBIM aHalu3
(criexkTpockoI), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopna.
Omnpenenenne ATMHBI BOJIHBI Jla3epa.
Habmntoienue TnHeRvaThIX CIEKTPOB U3JIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
Habmroienue nuHeRvyaToro cnexkTpa.
Tema 3. Amomnoe s20po
OKCIIEpUMEHTHI,  JOKa3blBalOIIME  CIOKHOCTb  CTPOEHUs  dAJpa. OTtkpeITHE
panuoaktuBHOCTU. OTBITH Pe3epdopaa 1o onpeneneHuio coctaBa paJuoakTUBHOTO H3ITyUeHHS.
CoiicTBa anb(a-, 6eTa-, raMMa-u3nydeHus. BnusiHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.
OTtkpbiTHE TpoTOHAa M HeWTpoHa. Hyxionnas mogmens saapa [eitsenOepra—lBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3orornsl.
Anbda-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIA Oera-pacmaa. ['amMMa-uzinydeHue. 3aKoH
PaaOAKTUBHOIO pacnaja.
DOHeprus CBsA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT Macchl sapa.
Snepusle peakuuu. Jlenenue U CUHTES SEp.
SAnepuelii  peaktop. TepmosinepHblli cuHTe3. IIpoOiieMbl M TNEPCHEKTUBHI  sIEPHOMU
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SEPHOIN SHEPTETUKH.
OnemeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.
MeTtop1 HaOJIIOIEHUS ¥ PETHCTPAIUH 3JIEMEHTAPHBIX YaCTHUII.
dyHIaMEeHTaJIbHBIE B3aMMOIeHCTBUS. EMMHCTBO (pU3MYeCKOi KapTHHBI MHPA.
TexHu4eckue yCTpOMCTBAa M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJIEPHBIN peakTop, aTOMHas OoMOa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB YacTUll (110 TOTOBBIM oTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUINKHU



Oranel pa3BuTus acTpoHomuu. [lpukinazHoe M MUPOBO33pEHYECKOE 3HAYCHHE
aCTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Besnust, spKkue 3BE3/bI, IUTAHETHI, HX BUIUMOE JABIDKEHHE.

ConneyHas cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrounuk sHepruum ConHua u 3BE31. 3BE3BI, UX
OCHOBHBIC XapaKTepUCTUKU. JlMarpaMma «CIEKTpaJbHBIA KJacc — CBETUMOCTb». 3BE3JBI
IJIaBHOM T10C/IE0BATENBHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTHY» JJs 3BE3/ TJaBHOM
IOCIe0BaTENbHOCTH. BHyTpeHHee crTpoeHne 3BE3n. (CoOBpeMEHHBIE TPEACTABICHUS O
IIPOUCXOXKAECHNN U 3BoItoLMU CoJIHIA U 3BE311. DTambl KU3HU 3BE3 L.

Muneunsiit [1yTs — Hama [Nanaktuka. [lonoxenue u auxenue Connna B ["anaktuke. Tumnsl
rajakTuk. PaguoranakTuku v kBazapsl. YEpHbIE IBIPHI B siipax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon XaO6na. Pasberanme ranmaktuk. Teopus
Bonpioro B3peiBa. PennkroBoe n3inydeHune.

Macmrabnas cTpykrypa Beenennoi. MeraranakTuka.

Hepemménnslie npo0iaeMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HaGnroneHus: HEBOOPYKEHHBIM TJ1a30M C UCHOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHHUM
JUISL OTIpEICIICHHs] TTOJIOKEHHU HeOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

HaGmnronenus B Teneckon JIynsl, mianer, Mieunoro [TyTu.

O0o001aroniee NOBTOPEeHHE

Pons ¢u3ukm u acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAIBLHON |
TUYECKON cdepax [eATeNTbHOCTH 4YeloBeKa, poJib M MecTO (U3MKM M acTpPOHOMHM B
COBPEMEHHOM HayyHOW KapTHMHE MHUpPA, pPOJIb (PU3MUECKOW Teopur B (OPMHPOBAHUU
npecTaBiIeHu 0 (PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPaA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEICTABICHUMN O IPUPOJE.

Me:xknpeameTHbie CBSI3U

N3yuyenne kxypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTHKH, OHOJIOTHMH, XHMHUH,
reorpaduy U TEXHOJOTHHU.

Medicnpeomemmuvie nonwsamus, CBA3aHHBIE C M3YYEHHEM METOAOB HAy4YHOI'O IO3HAHMSA:
SBJICHUE, HAay4HbIM (akr, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIOJIeHHE,
AKCIEPUMEHT, MOJIEIIUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETPHUECKUE (YHKLIMHU: CHHYC,
KOCUHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U UX
MIPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKLUH,
MIpU3HAKU 0100 TPEYTOIbHUKOB, ONPE/IENIEHNE TUIOIIAIU TNIOCKUX (pUryp u oobEma Te.

Buonozus: >nexkTpudeckue SIBICHUS B JKUBOW INpHUpoOnE, KoseOaTelbHble ABWKCHHS B
’KMBOM TpUpPOAE, ONTHYECKHUE SIBJICHHUS B JKUBOW INpHpoOJE, NEHCTBHE paaualid Ha KHUBbIE
OpraHU3MBl.

Xumusi: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIM4ecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

leoepaghus: MarHUTHBIE TIOTIOCA 3€MIIH, 3QJICKH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, NMPEACKa3aHNe 3eMJIETPSCEHUI.



Texnonozus: TAHUU DIIEKTPOIEpENay, FEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOIBUTATEINb,
MHIYKIMOHHAsT TeYb, pajap, paJuoNpHEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-neus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

OcBoenune yueOHoro mpeamera «dusmka» Ha ypoBHE CpeaHEro o0Imero oOpa3oBaHUS
(6a30BBIA  ypOBEHB) JIOJDKHO  OOECTCUHUTHh  JIOCTH)KCHHE  CICIYIONUX  JIMYHOCTHBIX,
METaINpPeIMETHBIX U MPEIMETHBIX 00pPa30BaTEILHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE PE3yNbTaThl OCBOCHHUs ydeOHOro mpeamera «DuU3MKa» MOKHBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYaIOMIMXCSl PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JTUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOeX/IeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSIM  POCCHUHCKOro  OOIIEecTBa,
pacHIMpeHre KU3HEHHOTO OMBITa U OMBITA JESITEIBHOCTH B MPOIECCE pPean3allid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIBHOU E€ATEIbHOCTH, B TOM YUCJIE B YAaCTH:

1) rpaxkaaHCcKOro BOCMTAHUSA:

c(OpMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYyYaroerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUECKUX M JAEMOKPATHYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIHHOCTh B WHTEpPECaxX TPa)kJIaHCKOTO O0OIecTBa,
y4acCTBOBATh B CAMOYTPABICHUH B 00Pa30BaTEILHOM OpPraHU3aIiH;

YMEHHE B3aMMOJIEHCTBOBATh C COLMAJbHBIMH HWHCTUTYTaMHU B COOTBETCTBUH C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTbH K TYMaHUTapHOW U BOJIOHTEPCKOM AEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKON TPaXKTaHCKON UJICHTUIHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, IOCTHXKEHHUSIM POCCHUMCKUX
YVYEHBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYMBOTO OYIYyIIETO;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsi 3CTETUKY HAyYHOT'O0 TBOPUECTBA, MPUCYILETO
¢buznyecKoil HayKe;

5) TpyA0BOr0 BOCIMTAHUSA:

UHTEpeC K pa3IuyHbM cdepamM MNpoPecCHOHANbHON NeATEeIbHOCTH, B TOM YHCIE
CBA3aHHBIM C (U3MKOW U TEXHHMKOW, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oymyiieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHIO B 00JAaCcTH (DM3HWKHU HA
MPOTSKEHUH BCEU KU3HU;

6) 7K0J10rMYecKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPBI, OCO3HaHWE TJO00ATBHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIIEM;



IUIAHUPOBAHUE U OCYLICCTBICHUE IEHCTBHUM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
LeJIeH YCTOMYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacUIMpEHHE OIbITa JEATEIIBHOCTH JKOJOTMYECKOW HAIpPAaBICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUU 10 (pU3HKeE;

7) 1EHHOCTH HAYYHOI'0 IO3HAHMS:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

0CO3HaHME IICHHOCTU HAyYHOM AEATeIbHOCTH, TOTOBHOCTh B IpoOIecce U3YUECHUs (PU3UKU
OCYILECTBIIATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTD HHAUBUIyaJIbHO U B IPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHbIE YHHUBEPCAJIbHBbIE YUeOHbIE NelicTBUS
bBa3oBrble Jloruueckue JeiicTBUA:

CaMOCTOSITCIIEHO  (DOPMYJTHpOBaTE M aKTyaJU3WPOBATh NPOOJIEMYy, paccMaTpHBaTh €
BCECTOPOHHE;

OTIPECIIATH SN ACATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PHM3NUECKUX SBICHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
1 HEMaTEepPUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATECILHOCTH, OICHHUBATH COOTBETCTBHE PE3YyJIbTATOB IETISM,
OIICHUBATH PUCKH TIOCIICICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh M BBIMIOJHATH pPadOTy B YCIOBHSX pPEATBLHOr0, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIIJICHUE ITPH PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBarejibCKkue AeMCTBUS:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMU TOHATHUSMU U METOAaMH (DU3HUECKOMN
HAYKH;

BJIQJICTh HABBIKAMHU Y4YEOHO-HMCCIIEAOBATEIHCKOM U MPOSKTHOM NIEATEIHHOCTH B O0JIACTH
(U3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHHS 3a1aq
(U3AYECKOTO COCPKAHKS, TPUMCHEHHIO PA3TUIHBIX METOJIOB TIO3HAHHS,

BJIQJICTh BHJIAMHU JICATCIIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHMS, €ro WHTEPIPETalnH,
peoOpa3oBaHNI0O M NPHUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHCIEC IPH
CO3aHUU Y4YEeOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpPOBAaTh 3a/ady, BBIIBHTaTh
THIOTE3y €€ pelIeHHs, HaXOIUTh AapryMEHTBHI JUIsl JIOKa3aTelhCTBAa CBOMX YTBEPXKICHUH,
3aJ1aBaTh MapaMeTPhl M KPUTESPHUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yibTaTbl, KPUTUICCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOpMyIMpOBaTH COOCTBEHHBIC 3aJadd B 00OPa30BATEILHOW JIEATEIBHOCTH, B
TOM YHCJIC TIPH U3YUYCHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HMKE B MPAKTUYECKYIO 001aCTh KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeil;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOXO/IbI M PEIICHHUS,

CTaBUTH MPOOJIEMBI U 331a49H, JIOIYCKAIOIINE aTbTCPHATHBHBIC PEIICHUSI.



Pabora ¢ unopmanmeii:

BJIaJICTh HaBBIKAMHU MOJTY4YeHUs MH(GOpMAIMK (PU3UUECKOTO COAEPIKAHUS U3 MCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITENIBHO OCYIIECTBJISITh IIOMCK, aHaJW3, CHCTEMAaTU3alUI0 U
MHTEPIIPEeTALNIO HH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPEJICTABICHMUS,

OILICHUBATh JJOCTOBEPHOCTh MH(POPMALIHH;

UCIOJIBb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOIMH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPraHU3al[MOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, MPABOBBIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 6€3011acHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJACpKAaHUS B pPA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HAueHUs WHPOpPMALMU W I1ENEeBOM ayAWTOPUH, BBHIOMpas ONTUMAIbHYIO (QopMy
MNpEaACTaBJICHUA U BU3yalIU3aluu.

KoMMyHMKaTHUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIIATH OOIICHHE HA YpoKaxX (DU3UKHU M BO BHEYPOUHOH eATEIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYalMid U CMSATYATh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAaHUEM SI3bIKOBBIX
CPEJICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAIBHON paOOTHI;

BBHIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JCHCTBUN ¢ Y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOr0 4ieHa KOJIEKTHUBA;

MIPUHUMATh LEIU COBMECTHON JESITENBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABJIATH IJIAH JEHUCTBHM, paclpenensaTh pOJId C y4ETOM
MHEHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHUKA KOMAHJIbI B OOIIMA pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejJiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WJIEU C TO3UIIMM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBIISATh TO3UTHBHOE CTPATETMYECKOE TIOBEIEHHUE B pPAa3IMYHBIX CHUTYyalHsX,
MPOSIBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepCcaJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranuzanus:
CaMOCTOSITENILHO OCYIIECTBIISITh TO3HABATEILHYIO ACSITEILHOCTh B OONacTH (DU3HKU U
aCTPOHOMUHU, BBISIBIISITH TPOOJIEMBI, CTABUTH U (JOPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PAcUYETHBIX M KAueCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHHSI TIPAKTUYECKONM pPabOThI € Y4ETOM MMEIOMUXCS PECYypCoB, COOCTBEHHBIX
BO3MOHOCTEW U MPENOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIHSIM;
paciupsaTh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEOUYTEeHUM;
JIeNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATH MPUOOPETEHHBIH OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO U TIPOSIBJICHUIO JSPYAUIMH B 00JIacTh  (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBINH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTEIJIEKT:



JaBaTh OIIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBBHI B JESATEIHLHOCTH, OIEHUBATH
COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJIaACTh HAaBBIKAMU O3HABaTEIbHOU pe(bJ'ICKCI/H/I KaK OCO3HaHUA COBCPIIACMBIX ﬂeﬁCTBHﬁ
N MBICJIUTCIIBHBIX MMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;

MCIIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO PUHUMATD PEUICHHUS TI0 UX CHIDKCHHIO,

NPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX MPH aHAJTU3E PE3yJIbTATOB JICATEIILHOCTH;

MPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTHUX MPU aHAIIU3€ PE3YIbTATOB JIEATEIHHOCTH;

NPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OMIUOKH.

B nmponecce JOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMPOTrpaMMBbI 11O (1)I/I3I/IKG JJISL
YPOBHSI CpeHEro o0miero oOpa3oBaHusl y O0yUYaIOIIUXCs COBEPIICHCTBYETCS AMOITMOHAIBHBIN
WHTEIIICKT, MPEANOIaralonuii copMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKIIFOYAIOIIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIEHOE COCTOSHUE,
BUJICTh HANPaBJICHUS Pa3BUTHs COOCTBEHHOMN SMOIIMOHATBLHOM cephl, ObITh YBEPEHHBIM B ce0¢;

caMOperyJIHpOBaHuUs, BKJTFOYAIOIIETO CaMOKOHTPOIIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
HU3MCHCHUAM U MTPOABJIATH FHGKOCTL, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, NHUIITUATHUBHOCTb, YMCHUC HeﬁCTBOBaTI) UCXOoOs1 U3 CBOUX B03M0)KHOCTCI\/JI;

SMIATHH, BKIIOYAIOMICH CIIOCOOHOCTh TOHWMATh 3MOITMOHATBHOE COCTOSHHE IPYTHX,
YYUTBIBATH €TO MIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO U COTICPEKUBAHUIO;

COILIMAIBHBIX HABBIKOB, BKITFOYAKOIIUX COCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMHU
TOJBbMU, 3a00TUTHCS, TPOSBIISATH MHTEPEC U pa3peniaTh KOHPIUKTHL.

HPEIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenust B 10 ki1acce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTh Y 00YHaIOIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MeCTO (U3UKH B (OPMUPOBAHHUU COBPEMEHHOMU
Hay4YHOU KapTUHBI MHUpA, B PAa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B NMPAKTHYECKOU
JIeTEILHOCTH JIFONICH;

VUUTHIBATh TPAHUIBl MPUMEHEHHS HW3YYCHHBIX (PU3NYECKUX MOJeNel: MaTepHalbHas
TOYKa, MHEepIHMalbHasl cucTeMa oTcuéra, aOCOIIOTHO TBEPAOE TENO, MJCAIbHBIA ra3, MOJENIN
CTPOEHMS Ta30B, )XKMJIKOCTEN M TBEPABIX TE€J, TOUECUHBIH DJIEKTPUUECKHUM 3apsA] NpU PELICHUU
buznyecKux 3a1ad;

pacrno3HaBath (pU3MUECKHE SIBIICHUS (MIPOIECCHI) U OOBICHITHP WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISPHO-KHHETUYECKOW TEOpUU CTPOEHHS BEIIECTBA M DIJIEKTPOAMHAMMKH:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE BI)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCGHHE TIO OKPYXHOCTH, WHEpLHs, B3auMojielicTBue Tei, auddys3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUE 0O0bEéMa Tell MpU HarpeBaHUU
(oxJakJeHnn), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH AN, TUIaBJIeHNe, KpUCTAUIN3alus,
KHUIIEHUE, BJIAJKHOCTb BO3/yXa, IOBBIIICHUE JABJICHUA Ta3a IPU €r0 HArPeBaHWM B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IlapaMeTpamMH COCTOSHHS Ta3a B M30IpoOIeccax, JJIEKTpU3alMs Tel,
B3aUMO/ICVICTBUE 3apsI0B;



OTHCHIBATh MEXAHUYECKOE JIBIDKEHUE, MCTONB3Yys (U3UYECKUE BEIMYMHBI: KOOPAMHATA,
MyTh, MEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Telna, KUHETUYeCKas
SHEPrus, TMOTEHIMAJIbHAS HHEPrus, MeXaHuueckas paboTa, MeXaHHYecKass MOIIHOCTh; MpHU
OMHMCAaHUU TPABWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOJIb3YEMbIX BEIUYHH, UX
0003HaYCHHS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEITHUYUHY
C IpYTUMH BEJIMYNHAMU;

ONKMCHIBATh H3YyYECHHBIC TEIUIOBBIC CBOMCTBAa TEM M TEIUIOBBIC SBJICHHUSA, HCIOIb3YS
¢dbusznyecKkue BETMYMHBI: JaBIIEHHWE Tas3a, TeMIepaTrypa, CpeAHssl KWHETHYecKas DHeprus
XAa0TUYECKOTO JBHKEHHUS MOJIEKYJI, CPEIHEKBAJAPATHUYHAS CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora rasza, Kod((UIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEJIS; TIPU OMKMCAHUU IPABMWIILHO TPAKTOBATH (PU3MUECKUI CMBICI UCTIOIb3YEMbIX BEJIMUMH,
uX O00O03HAYEHUS] W EAUHUIBI, HAXOAUTHb (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (PU3UUYECKYIO
BCIIMYMHY C IPYTHMH BEIUINHAM,

ONKMCHIBATh M3YYEHHBIC HJICKTPUUYECKUE CBOWCTBA BEILECTBA M DJICKTPUUYECKHUE SIBJICHUS
(Iportecchl), UCTIONB3Ysl (HU3UUECKHUE BEITUYMHBI: JIEKTPUUSCKUMA 3apsii, ICKTPUUIECKOE TOJIE,
HaNpspKEHHOCTh  TTOJIS, NOTEHLHMAN, PAa3HOCTh IOTEHIMAJOB;, IIPU ONUCAHUM INPABUIIBHO
TPAKTOBAaTh (PU3UYECKHI CMBICT HCIIOJIB3YEMbIX BEIUYMH, WX OO0O3HAYEHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJMUUHY C JPYTUMH BETUYHHAMU;

aHAIIM3UPOBATh (PU3UYECKHUE IMPOIECCHl W SIBIICHUS, HMCIONB3YysS (DU3MYECKHE 3aKOHBI W
MPUHIMIBE: 3aKOH BceMupHoro tarorenus, I, II m Il 3akonbl HproTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKOW SHEPTrUH, 3aKOH COXPAHEHUSI MMITYJIbCA, MPUHIUIT CYNEPIO3UIIMU CUJI, TPUHITUII
paBHOMPABUS UHEPIIUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISAPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEAHEH KHUHETUYECKOW HHEPIHH TEIJIOBOTO JBHXKCHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoi, MEepBbIil 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHECHUS
ANIIEKTPUYECKOTO 3apsna, 3akoH KylloHa, MpW 3TOM pa3nuyarh CIOBECHYIO (HOpPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUIECKOE BEIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHIUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIUH, TPUOOPOB U TEXHUICCKUX YCTPOUCTB;
pasnuyaTh yCIOBUS UX 0€30MacHOT0 UCTOIb30BaHMs B TIOBCETHEBHOMN KU3HU;

BBITIOJIHSTh JKCIEPUMEHTBI TI0 HCCIICIOBAHUIO (PU3MUECKUX SIBICHUM U TIPOIIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpeHWH, Tpu 3ToM (hopMyIupoBaTh
npoOjemMy/3aady W THUIOTE3y Y4eOHOro SKCIEpHUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTD OMBIT M POPMYITUPOBATEH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE W KOCBEHHBbIE HM3MEPEHUs (U3NYECKUX BEITUYHUH, MPU ITOM
BBIOMpATh ONTUMANBHBIN CIIOCO0 W3MEPEHHs] M HCIOJIb30BaTh W3BECTHBIC METOMBI OIICHKH
MOTPELIHOCTEN H3MEPEHU;

HCCJIEOBATh 3aBUCUMOCTH MEXIY (U3MYECKUMU BEIMYMHAMH C HCIOJIb30BAHUEM
MPSIMBIX HM3MEPEHUN, MPH HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YJIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYHMH B BHUJE TAOMWIl U rpadUKOB, JEJaTh BBIBOJIBI
0 pe3yJIbTaTaM UCCIEIOBAHUS;

coOnrofaTh mpaBuiIa O€30MacHOr0 TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOTO OJKCIEPUMEHTa, Yy4eOHO-MUCCIENOBATENLCKOH M TMPOEKTHOW AESITENbHOCTH C
MCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB M TaOOPaTOPHOTO 000y I0BaAHUS;

pemarh pacu€THbIE 3a/Jadyd C SIBHO 3aJaHHON (DU3UYECKONM MOMENbIO, HCIOJIb3Ys
(du3HYecKre 3aKOHbI U TIPUHIUIIEI, HA OCHOBE aHAIN3a YCIIOBUS 3aJa4l BHIOUpaTh (PU3UUECKYIO
MOJICJIb, BBIICTATh (PU3NUYECKHE BEIUYHHBI W (OPMYJIBI, HEOOXOMWMBIE ISl €€ perieHwus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NYECKON BETUIMHBI,



pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUYMBYIO LEMOUYKY
paccykKJIeHU C ONIOPOi Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCTIONB30BaTh TIPH pPEHICHWHM YYeOHBIX 3a7ad COBPEMEHHBIE HH(POPMAIMOHHbIE
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETAllMM U NPEJICTaBICHUS y4eOHOH U
HAyYHO-TIOMYJISIPHON HMH(OpPMAIMK, MOJYYEHHOM W3 pa3iMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh MOIYYaeMyr0 HH(OPMAIHIO;

IPUBOUTH NMPUMEPH! BKJIAJa POCCHUMCKUX M 3apyOeKHBIX YyUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (HU3MKE B IOBCETHEBHOM JKU3HU JUIS
oOecrieueHHs O€30MAaCHOCTH MPHU 0OpALEHUN C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 3/10pOBbs U COOIIOACHNS HOPM IKOJIOTHYECKOTO MOBEEHUS B OKPY>KaIOILEH Cpene;

paboTaTh B IpYMIIE C BHIIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, INIAHUPOBATh paboTy
IpyNNbl, palMOHAIbHO paCHpeNesaTh OO0S3aHHOCTHM M IUIAHUPOBAaTh JESTEIbHOCTh B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBaTHO OLICHMBATh BKJIAJ Ka)KIOTO M3 YYaCTHHKOB I'DYIIIBI B
peleHre paccMaTpuBaeMoi pooIIeMBl.

K koniy oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLIMXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMeEpax pojib U MeCTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B NPAKTHYECKOU
JeSTEIbHOCTH JIFOJIEH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHUHBI MUDA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS M3YUYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIN
JNIEKTPUYECKUN 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SAEpHas MOJENb AaToMa,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO sIJIpa IPU PELICHUN (PU3NUECKUX 3a]a4;

pacrio3HaBaTh (U3NYECKHUE SBIEHUS (IIPOIecChl) U OOBSACHATh UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU M KBAHTOBOM (DM3MKHU: 3JEKTpUUECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JAEWCTBHUS TOKAa, B3aMMOJAECWCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAs
MHAYKIMS, JAEWCTBHE MarHUTHOTO IIOJII Ha IPOBOAHMK C TOKOM M JBWXKYILIMICS 3apsf,
AJIEKTPOMAarHUTHBIE KOJI€OaHUs U BOJIHBI, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus W TMOJSIpU3alus CBeTa, JUCIEpCUsi CBeTa,
dotoanexkrpudeckuii 3GdexT (hoTodddheKT), CBeTOBOE NaBieHNE, BOSHUKHOBEHHE JTUHEHIATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PAIMOAKTUBHOCTB;

OIUCHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (JIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CPE) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (PU3UYECKHUE BEJIMYMHBL: DIIEKTPUUYECKHM 3apsii, cuja TOKa, OJIEKTpUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE CONIPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOABMKYIIIAs CUIIA,
paboTa TOKa, MHAYKLUHS MarHUTHOrO moJjs, cuia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JEKTPUUYECKOr0 M MAarHUTHOrO MOJIeH, MEepUuoJl M 4YacToTa KosieOaHWil B
K0JIeOaTeNbHOM KOHTYpE, 3apsil U CHJIa TOKA B MPOLECCE TapPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHni, (OKYCHOE pacCTOSIHUE€ M ONTHYecKass CHJla JIMH3bI, IPU OMMCAHUHM MPABUIIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT MCIIOIB3yEMbIX BEIMYMH, UX OOO3HAueHWs W EeAMHUIB,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONHUCHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TMPOLECCHI, HCIONB3Ys (PU3HUECKue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHMTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrUs M
uMnyiabc (OTOHA, IMEpPHOJ MojJypacmlana, SHEPIrUs CBS3M ATOMHBIX sIep, NPH ONUCAHUHU
MPAaBWJIBHO TPAKTOBATh (U3NYECKUN CMBIC] HCIIOJIBb3YEMbIX BEJIWYUH, UX OOO3HAUYEHHUS H



eIMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE MAHHYIO (PU3UYECKYIO BEIUYMHY C JPYyTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HAaUeHUE (PU3HMUECKON BEIUYHHBI,

aHAJTM3UPOBaTh (HU3NYECKHE TPOIECCHl U SIBICHUS, UCTONB3Ys (U3NYECKHE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TOCJENOBAaTEIIbHOTO U MAapajuleIbHOTO  COEIUHEHMS
MPOBOJHUKOB, 3akoH Jkoymns—JIeHna, 3aKOoH SJIEKTPOMArHUTHONM HWHAYKIHH, 3aKOH
IPSIMOJIMHEMHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHHUS
CBeTa, ypaBHeHMe OMHIITeHHa U (QoTorddeKTa, 3aKOH COXPAaHEHHMsS SHEPrHM, 3aKOH
COXpPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUECKOTrO 3apsia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4YMCJIa, MOCTyJaTsl bopa, 3aKOH paguOaKTHBHOIO pacmaja, MpU 3TOM pas3indarb
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCJOBUs (TpaHUIIbI,
00yacTh) IPUMEHUMOCTH;

ONpeeNATh HalpaBJIEHWE BEKTOpa MHIYKIUU MArHUTHOTO IOJS IMPOBOJHHMKA C TOKOM,
cuibl Amnepa u cuiibl Jlopenna;

CTPOMTH M ONKCHIBATh N300pa’keHHe, CO3/1aBaeMOe INIOCKUM 3€pKaJloM, TOHKOMH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEA0BAaHHIO (DU3MYECKUX SIBICHHH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (QOpMYyIHPOBATh
npobiemy/3agayy M TUNOTe3y Yy4eOHOro OKCIEpUMEHTa, CcOoOMpaThb YCTaHOBKY M3
MPEIOKEHHOTO 000PYA0BaHUs, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIIATh TPSIMBIE W KOCBEHHBIE HW3MEPEHUs (PU3MUYECKUX BEIUYMH, MPU 3TOM
BbIOMpATh ONTUMAJIBHBIN CIOCO0 W3MEPEHHsS] U HCIOJIb30BATh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKHUX BEJIMYUH C MCIIOJIb30BaHUEM IPAMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYEHHON 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHAE TaOMMIl W TrpaduKOB, JenaTh BBIBOABI IO pe3yjbTaTaM
UCCIJIEJOBAHMSI,

coOmoiaTh MpaBuia O€30MacHOro TpyJAa NPU TMPOBEICHUM HUCCIECIOBAaHMNA B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATeIbCKOW M TMPOEKTHOH  JIESTETbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPaTOPHOro 000pyA0BaHUS;

pemars pacu€THbIe 3aJadd C SIBHO 3a/laHHOM (U3WYECKOW MOMAENbI0, HCIHOJb3Ys
(bu3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBHS 3a1a4l BEIOUpPATh (PU3HUECKYIO
MO/JI€JNIb, BBIACNATh (U3UUECKUE BEJIWYMHBI U (DOpMyJbl, HEOOXOIUMBIE AN €€ pelieHus,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOJyUYEHHOTO 3HaUeHHsI (Pr3nyecKoi BEIMUHHBI;

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUYMBYIO LEMOUYKY
paccykKJIeHUI C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHHUS;

UCTIONB30BaTh TIPH pPEHICHWHM YYeOHBIX 3a7ad COBPEMEHHBIE HH(POPMAIMOHHbIE
TEXHOJOTHM JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETAllMM U NPEICTaBICHUS y4eOHOH U
HAyYHO-TIOMYJISIPHON HMH(OpPMAIMK, MOJYYEHHOM W3 pa3iMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh MOIYYaeMyr0 HH(OPMAIHIO;

OOBSICHATh NPUHIMIBI IEHCTBHS MAIIKMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh
YCIIOBHS UX 0€30MaCHOT0 MCII0JIb30BaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCHUICKHX M 3apyOCKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHMUECKHE 3HAaHHWA MO0 (U3MKE B IOBCEAHEBHOM JKM3HM U
oOecrnieueHns 6€30aCHOCTH MPHU OOPALEHUH C TPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMHU, JISI
COXpaHEHHUS 3/I0pPOBbs U COOIIOACHUS HOPM IKOJIOTHYECKOTO MOBECHUS B OKpPY KaloIle Cpee;



paboTaTh B TPYIIIE C BHIOJHCHUEM Pa3IMUHBIX COIMATBLHBIX POJICH, TUIAHUPOBATh paboTy
rpymIibl, padvoOHAJIBHO PpacClpCacCiiaThb O65[3aHHOCTI/I U IUIaHUPOBATH ACATCILHOCTL B
HECTAHAAPTHBIX CUTYyalUAX, aACKBATHO OLCHUBATHL BKJIAJA KaXIOTO W3 YYACTHUKOB T'PYIIIBI B
pELICHUE paccMaTpPUBAEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTuyeckne
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
Paznen 1. DU3UKA U METO/bI HAYYHOI'O ITO3HAHUS
1.1 ®duznka u METO ay4HOr0 M03Ha 2 Bubmorexa LIOK
. W3HMKa ¥ METOJIbl HAYYHOTO TIO3HAHHUS
A Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 buomorexa OK
' https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.2 7
Hlunammka https://m.edsoo.ru/7t41bf72
bub OK
2.3 3aKOHbBI COXPAaHEHUSI B MEXaHUKE 6 1 1 h:tIszI:I;I/(r)rT.eeIiiasE).ru ITRA1BETD
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 ) bubnuoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 O 10 1
CHOBBL TEPMOAMHAMHIH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnmnorexa [JOK

®a3oBEIC epexXoabl

https://m.edsoo.ru/7f41b{72



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

Hroro no pasacity

24

Paznen 4. JIEKTPOJAUHAMUKA

but6mmoreka [{OK
4.1 3 10
flekTpoctatHia https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2neKTpUYECKU TOK. TOKHM B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

Kosmn4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/1iesioB U TeM uu¢poBbIe
Ne i/m P KoHnTpobHbBI IIpakTHyeckue (g :
NPOrpaMMmblI Bcero o0pa3oBaTte/bHbIE
e padoThbI padoThI
pecypcbl
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruauTtHoe nose. IeKTpOMarHuTHas 1 1 3 bubmmoreka [IOK
' UHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 11
Pa3nea 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHnu4eckue U 3J1€KTPOMArHUTHBIE 9 1 bu6mmoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
9 MexaHU4eCcKHe U JIEKTPOMArHUTHbBIC 5 | bubmuoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEITUAJIBHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CTIEITUATIBHOM TEOPUH 4 | bubnuorexa [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOW ONTUKUA 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97¢c



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

but6mmoreka [JOK

4.2 C 4
TPOCHHUE aToMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHOE JIpO https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeny 7
Pazaen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maroniee TOBTOpPEHKE 4 Eggi?ﬁé;ii(ﬁfﬂ 41c97¢
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/m

Tema ypoxka

KoanuecTBo yacos

Bcero

DJIeKTpOHHbIEe U (ppoBbIE
o0pa3oBaTe/bHbIC PeCypChl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bu6mmoreka [JOK
METObI IIO3HAHUS OKPYKAIOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
Pose 1 MecTo huszuku B hopMUpOBaAHUU
) . ¢ . bopmup I bu6mmoreka [JOK
COBPEMEHHOM Hay4YHOH KapTHHBI MHpPa, B
p . y p vp https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JeITeTbHOCTH JIIOIeH
MexaHuueckoe OBUKECHHUE.
3 OTHOCHUTEILHOCTE MEXaHUYECKOTO | bu6mmoreka [JOK
nekeHus. [lepemerienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe
4 PaBHOMEpHOE o eliHoe €HHe 1 bubmorexa TIOK
BHOMEDPHOE MPAMOJIMHENH BUKEHU
P P a https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE NPAMOJIMHENHOE bubmumoreka LIOK
5 1
NIBIDKEHUE https://m.edsoo.ru/ff0c372e
CBobOogHOE TazieHne. Y CKOpeHue bubmmoreka [{JOK
6 1
CBOOOHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nBmxenue. /prxenue 1 bu6mmoreka [JOK
MaTepuaibHOM TOUKHU MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuanun otHocutTeabHOCTH 1 anuies.
g I/Ip H 0 . 1 but6mmoreka [IOK
HepIMaIbHbBIE CUCTEMBI OTCYeTa. [1epBhIi
pit p https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
Macca tena. Cuna. IIpuHnum cynepro3unuu
. PHHLl yHep t bu6mmoreka [IOK
9 cui. Bropoii 3akon HeroToHa 11t 1

MaTepHaIbHON TOUYKHU

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e

Tpetuii 3akon HproToHa 117151 MaTepraibHBIX

but6mmoreka [IOK

10 TOYEK https://m.edsoo.ru/ff0c3bed
1 3aKkoH BCeMUPHOTO TsiroTeHus. Cuia bubnuorexa [JOK
TsokecTH. [lepBas kocMuueckast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6moreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https-//m.edsoo.ru/ff0c3e]8
Cuna tpenus. Koapduuuent tpenus. Cuna
13 conpOTEIBneHm{ npql)/l(b;[BLII/ImeHHI/II) TENa B bubamoreta LIOK
https://m.edsoo.ru/ff0c3{76
KUJIKOCTHU WIH raze
[ToctynaTenbHoe U BpamiareabHOe
14 JBIDKEHHE a0COJIIOTHO TBEPIOTO TEa. bu6mmoreka [JOK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
Nmnynbc MmaTepranbHOW TOYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. IMITyIbC CHUIIBI. bubnuorexa [JOK
3aKkoH coXpaHEHUs UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JBUKCHHE
Pabota u momtHOCTh crutbl. Kunetnueckast
16 SHEprus MaTIe];)HaHBHOﬁ Touku. Teopema 06 bubmmorexa LOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPTUI
[TorenumansHas sueprusd. [loreHumanbHas
17 SHEprus ynpyro aepopMUpPOBAHHOMN bubnuoreka [JOK
npyxuHbl. [loTeHnmanbHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIM3M MMOBEPXHOCTH 3eMIIU
[ToTennmanbHble U HETIOTEHIIUATBHBIE CUIIBI.
18 CBsi3b paOOTHI HETIOTCHITMATBLHBIX CHII C bu6mmoreka [JOK

H3MEHCHHEM MEXaHHICCKOM SHECPTrUn
CHCTEMBI TeJI. 3aKOH COXPAaHCHUA

https://m.edsoo.ru/ff0c478c



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

19

Jlaboparopuas padota «VccnenoBanue
CBs3H1 pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPrUU Tela Ha IPUMEPE
PaCTAKCHUA PE3UHOBOI'O XI'yTa»

20

Konrponsnas padora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUSI B MEXAHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOpUHU. bpOyHOBCKOE
nswkenue. Anpdyszus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHUS U B3aUMOJCHCTBUS
YyacTHUll BeuiecTsa. Moienu CTpoeHus ra3os,
KUJKOCTEN U TBEPIBIX TEI

23

Macca monekys. KonudecTBo BemiecTsa.
[TocrosnHas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Llenscus

25

WUneanpusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6moreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIieparypa Kak Mepa
CpEeIHEW KUHETUYECKON SJHEPTUU ABUKCHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlambToHa. ["a30BbIC 3aKOHBI

28

Jlabopartopnast pabota «MccnenoBanue
3aBHCUMOCTH MEX]Ty IapaMeTpaMu
COCTOSITHUS pa3pEeKEHHOTO Ta3a



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

N3omporieccrl B HueaqbHOM Ta3e U UX

but6mmoreka [IOK

29 rpaduvecKoe mpeacTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TepMOAMHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ N3MEHECHHUS.
30 KonugecTBo TemnoTs! 1 padora. Brbmmorexa LIOK
https://m.edsoo.ru/ff0c5952
BHyTpeHHSIs SHEPTHUS 0JTHOATOMHOTO
HeATHHOTO Ta3a
31 Bupel reruionepenaun bubmorexa OK
https://m.edsoo.ru/ff0c5c36
VY enpHast TENIIOEMKOCTh BELIECTBA.
32 Kf)[nnquTBo TEIJIOTHI IIPU Tgmonepez[aqe. bubamorewa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHBIH mporiiecc
33 I1epBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bu6nuoreka LIOK
MIPUMEHEHHUE K U30Iponeccam https://m.edsoo.ru/ff0cSefc
34 HeoOpaTtumocTh mpo1ieccoB B MpUpOIE. bubnuorexa [JOK
BTtopoii 3akoH TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1JI rermoBoit bu6moreka [IOK
MaITuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIIJ]
17 DKOJI0rHYecKre MpooIeMbl
TETUIODHEPTETHKHU
18 O6o6matomuit ypok «MonekymsipHas bu6mmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6938
Kontponbnas paborta mo teme
39 «MoniKmeszﬂ ¢usuka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTHHAMHUKI
40 [TapooOpazoBaHue U KOHACHCAIHS. bubmuoreka LIOK

Hcnapenue u kurnexnue

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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AOCOJIIOTHASA ¥ OTHOCUTEJIbHAS BIAXKHOCTh

but6mmoreka [IOK

4 Bo3ayxa. HacwlmeHHsIil map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramimueckue u
47 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuorexa [JOK
KpucTaJyioB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepPHaTbI
43 [InaBnenue u xpucramumsanus. Y AesbHast bubmuoreka LIOK
TerioTa masienus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIUIOBOTO OamaHca brbmorexa LOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIEKTPUUECKUH 3aps. bu6muoreka [IOK
JIBa BU/Ia DIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0c6bcc
IIpoBOgHUKH, TUDIIEKTPUKH U
46 H(I))HyHSOBO,HHIfKI/I. 3a1f(l))H COXpaHEHUS Bubmmorexa LOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUIECKOTO 3apsijia
A7 BsaumopeiictBue 3aps1oB. 3akoH Kynona. bubnuoreka [JOK
ToueuyHbIi SMEKTPUUECKUN 3apsi https://m.edsoo.ru/ff0c6ced
Hanpsok€HHOCTB IEKTPUUYECKOTO OIS,
48 Hpniunn cynepnosnmfn IIEKTPUYECKUX bubamorexa LIOK
. . https://m.edsoo.ru/ff0c6df2
nosiel. JInaum HanpsKEHHOCTH
49 PaboTa cuit 351eKTpOCTaTHYECKOT O MOJIS. bubnuorexa LIOK
[ToTeniman. Pa3HoCTh TOTEHIIMAIIOB https://m.edsoo.ru/ff0c6£00
[TpoBOTHHUKYN U TUAJIEKTPUKH B
50 BHI)eKTpI([)CTaTI/I‘leZ([:KOM nonIe. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlysnexTpuueckasi IPOHULIAEMOCTh
. bu6mmoreka [JOK
51 DnekTpoémMkocTh. KonaeHncarop hitps-//m.edsoo.rw/ff0c7126
52 DJIeKTPOEMKOCTD TIIOCKOTO KOHEHCATOpa. bubaroreka ITOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
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DHeprust 3apsHKEHHOT0 KOHIEHCaTopa

https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "H3mepeHue
ANEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHIIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KONMPOBAJILHOIO anmapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIICHHE JIEKTPOTIPUOOPOB

55

DNEeKTPUYECKUN TOK, YCIIOBUS €TO
cymectBoBanus. [locrosiunbiii Tok. Cuna
toka. Hanpsoxenue. ConpoTusieHue. 3aKOH
Oma 1t yyacTka Lenu

56

[TocnenoBarensHOE, MapaieabHOE,
CMEIIaHHOE COeIMHEHNE IIPOBOJHUKOB.
JlaGopatopHnas pabora «3yuenue
CMEIIaHHOTO COeIMHEHUSI PE3UCTOPOBY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH />xoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJTHOM (3aMKHYTOI)
anektpuueckor nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune IJ1C UCTOUYHHKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

Pesepubrii ypok. KonTponsHas padbora mo
teme "DnektpoanHamuka" / Beepoccuiickas
MpoBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o06maromuit ypok « IeKTPOIUHAMUKAY /
Bcepoccuiickast npoBepouHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs! TPOBOJUMOCTH TBEPIBIX



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c88be

METaJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTYPhl.

CBepXITpoBOIUMOCTh
2 DnexTpuyeckuil TOk B Bakyyme. CBolicTBa |
AJIEKTPOHHBIX ITyYKOB
53| mpumessan aponosoons, Caoicrs p 1 Bmorera LIOK
MpUMecHast MpoBoAMMOCTh. CBOMCTBA p—n-
P pOBOA P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBofHUKOBBIE TPHOOPHI
DIEKTPUUYECKUN TOK B paCTBOpaxX U
64 paciuiaBax 3JICKTPOJIUTOB. | bu6mmoreka [JOK
DNeKTpoauTHYeCKast JUCCOIHALIUS. https://m.edsoo.ru/ff0c82ba
OnexTponu3
DneKTpuYecKui Ti)I( B razax. ) BuGmorexa LOK
65 CamocTosTENbHBIN U HECAMOCTOSATEIbHBIHN |
https://m.edsoo.ru/ff0c84ae
pa3psa. Moaaus. [1nazma
55 | spacrmecsos aprmissens. pams 1 biorera LLOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
Kontponbnas paborta mo teme
67 «Dnektpocraruka. [locTosHHBII | bubnuotexa [JOK
ANEKTPUIECCKUN TOK. TOKH B Pa3IMIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHbIil ypok. O600MIIaroNuil ypox mo | bubnuorexa [JOK
temam 10 xacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

Koanuect | DiaekTpoHHBbIE
Ne Tema ypoxa BO 4aCOB uu(poBbIe
n/n o0pa3oBaTe/ibHbIE
Bcero
pecypcsl

HOCTO;IHHVLIe MarHHUTHI U UX BuGmmorexa LOK

1 B3aUMOJICHCTBHE. 1}43PHI/ITHOC oJie. 1 https://m.edsoo.ru/ff0c9
Bekrop Ma;I‘HI/ITHOI/I MHAYKIUU. JInHnn 773
MarHUTHON HHIyKITUN -
MarsnuTtHO€ 10J1€ IPOBOJHUKA C TOKOM. bubnuoreka LIOK

2 OmnbiT OpcTena. Bzaumoaeiicteue 1 https://m.edsoo.ru/ff0c9
MIPOBOJTHUKOB C TOKOM 8fe
JlabopaTopHas padorta «3yueHue bubmmorexa HOK

3 1 https://m.edsoo.ru/ff0c9
MarHUTHOTO TOJIS KaTYIIKUA C TOKOMY Sfe
JleficTBMEe MarHUTHOTO T10JIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa. bubnuoreka [JOK

4 JlabopaTopHas padora «lccnenoBanue 1 https://m.edsoo.ru/ff0c9a
JeMCTBHS MMOCTOSTHHOTO MarHuTa Ha c0
paMKy C TOKOM»
JleicTBMEe MarHUTHOTO T10JI Ha bu6mmoreka [IOK

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 https://m.edsoo.ru/ff0c9
Cuna Jlopenna. Pab6ora cumnsr JIopeniia df4
DnekTpoMarauTHas HHAYKIHs. [1oTok

6 BEKTOpa MarHuTHOM uHAYKIMU. SC |
WHAYKIAHA. 3aKOH 3JICKTPOMArHATHOM
nHaykiuu Papanes

7 Jlaboparopnas pabota «HCSJIGI[OBaHI/Ie i EES:?;;FZIZEE_E ffocal
SIBIICHUSI DJIEKTPOMATHUTHON WHTYKIIAW 50
NunykTuBHOCTD. SIBIICHUE Bu6morexa LIOK

8 CaMOMHAYKLUH. ST CaMOUH Ay KUHH. 1 https://m.edsoo.ru/ff0ca6
DHeprus MarHUTHOTO TOJISI KATYIITKH C 00
TOKOM. DJIEKTPOMAarHUTHOE T10JIe —
TexHuueckue ycTpoiucTBa U ux
MIPUMEHEHUE: TOCTOSTHHBIC MAarHUTHI,

9 ANIEKTPOMATHUTBI, JJIEKTPOIBUTATEIIb, 1
YCKOPHUTEINN JIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb

10 O6o61maromuii ypok « MarHuTHOE TIOJIE. 1 bu6muorexa IIOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

3JICKTpOMaI‘HI/ITHaSI HUHAYKOWS»

https://m.edsoo.ru/ffOcab
82

Konrponsnas padora no teme

bub6mmoreka [JOK

11 «MarHuTHoOe 1ose. JIeKTpOMarHuTHast https://m.edsoo.ru/ff0cad
WHIYKIIHSD 58
CB00OOIHBIE MEXaHUYECKUE KOJIeOaHUsI. BuGorexa LIOK
I"apmonnueckue konebaHusi. Y paBHEHUE

12 N https://m.edsoo.ru/ffOcaf
TapMOHHYECKHUX KOJICOaHHIA. 06
[IpeBpatenue sHepruu —
Jlaboparopnas padota «VccnenoBanue

13 3aBHCHMOCTH MEPUOJIa MANIbIX KoieOaHu
rpy3a Ha HUTU OT JUITMHBI HUTH U MacChl
rpy3a»
Koneb6arenbupiii kKOHTYp. CBOOOHBIC
3JIEKTPOMArHUTHBIE KOJIeOaHMsI B bubnuorexa [JOK

14 HeaTbHOM KOJIeOaTEIbHOM KOHTYPE. https://m.edsoo.ru/ff0cb
AHanorus MexJ1y MEXaHU4ECKUMU U 820
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS bubnuorexa [JOK

15 SHEPTHUH B HJICAJTLHOM K0JIe0aTeIbHOM https://m.edsoo.ru/ffOcb
KOHTYypE 9c4
[Ipencrasnenue o 3aTyxarmux
KoJeOaHusX. BeIHY)IeHHBIE bubnuorexa [JOK

16 MexaHWdeckue kojiebanus. Pe3onanc. https://m.edsoo.ru/ff0cb
BbiHyKIeHHbBIE 3JIEKTPOMarHUTHBIE b86
KoseOaHus
[lepemennsblil Tok. CHHYCOUJAIBHBIN
MEepEMEHHBIN TOK. MOIIHOCTH bubnuorexa [JOK

17 MIEPEMEHHOT0 TOKA. AMIUITUTYAHOE U https://m.edsoo.ru/ff0cb
JEHCTBYIOIEE 3HAUCHUE CUITBI TOKA U d34
HaATPSDKCHUS
Tpancpopmarop. IIpoussoacrso,

18 nepeaayda u moTpeOIeHUE IEKTPUIECKON
SHEPTUU
YCTpoHCTBO U IPAKTHUECKOE BuGmmorexa LOK

19 MPUMEHEHHUE DIIEKTPUIECKOTO 3B0HKa,U hittps://m.edsoo.ru/f0ec3
reHepaTopa MepeMeHHOro TOKa, THHUI 4
3JeKTpoIepead
DKOJOTHYECKHE PUCKHU TPU

20

IIPOU3BOCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosip3oBanus



https://m.edsoo.ru/ff0cc324
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https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
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3JIEKTPO’HEPIUU B MOBCEIHEBHOM )KU3HU

Mexanudeckue BOJIHBI, YCIOBHS
pacmnpoctpanenus. [lepuona. Cxopoctsb

bubmmoreka [JOK

21 https://m.edsoo.ru/ff0cca
pacrpocTpaHeHHs U JJIHMHA BOJHBIL. 54
[TonepeyHsle ¥ MPOAOIBLHBIC BOTHBI -

bu6mmoreka [JOK

) 3Byk. CKopocTb 3ByKa. [ poMKOCTh 3BYKa. hitps://m.edsoo.ru/ff0cee
BricoTa Tona. TemOp 3Byka 0c
DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA bubnuoreka [JOK

23 1 ckopocTb. [1Ikana 351eKTpOMarHuTHBIX https://m.edsoo.ru/ffOccf
BOJIH el

24 [IpuHIMIIBI paUOCBSI3U U TEJICBUACHHUS.
PazButue cpencts cBszu. Pagnonokanus

75 Konrponsnas padora «Konebanus u i:tfi?/i:iiiiic.)ri I£0cch
BOJTHBD) 8
[IpssMonuHEHOE pacIpOCTpaHEHUE CBETA bubnuoreka LIOK

26 B OJIHOpOAHOM cpene. ToueuHsli https://m.edsoo.ru/ff0cd
UCTOYHUK cBeTa. JIyu cBeTa 350
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS bubmuoreka LIOK

27 cseta. [locTpoenne n3obpaxeHuii B https://m.edsoo.ru/ff0cd
TUIOCKOM 3€pKalie 4e0
IIpenomienue ceera. I[lonnoe bubnuoreka LIOK

28 BHYTpEHHee oTpakeHue. [IpenenbHblil https://m.edsoo.ru/ff0cd
yTOJI TIOJIHOTO BHYTPEHHETO OTPasKEHHS 716

29 JlabopaTopHas pabota «3mepenue E;Siiﬁ:;i?ﬁ Jff0cd
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa» 7a
JIunzel. [loctpoeHune nzobpakeHuii B bubnuoreka [JOK

30 nuH3e. Dopmysia TOHKOM JIMH3BI. https://m.edsoo.ru/ff0cd
VBennueHue JTUH3bI dle

31 Jlabopartopnas pabota «HccnenoBanue
CBOMCTB M300paKCHHI B JIMH3aX)
Hucniepcust ceeta. CIIOXHBINA COCTaB

32 6enoro ceera. L{er. JlaboparopHast
pabota «Habmoqeare AUcnepcuu CBEeTay
Wntepdepennus cera. Audpakius bubamorewa LIOK

33 - https://m.edsoo.ru/ff0ced
ceta. JluppakironHas pemerka »

34 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka IIOK

HOJ'IHpI/I3aLII/IH CBCTa

https://m.edsoo.ru/ff0cf0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

Onrtuyeckue npubOpPHI U yCTPOHCTBA U

35 yCIIOBHA UX O€30MaCHOTO MPUMEHEHUS
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU bubnuoreka LIOK

36 MexaHukH. [locTynarsl cnenuanbHOM https://m.edsoo.ru/ff0ct8
TEOPUH OTHOCUTEIBHOCTH 62
OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. bu6mmoreka [IOK

37 3ameyIeHre BpEMEHH B COKpaIlleHNe https://m.edsoo.ru/ff0cfa
JUTAHBI 42
OHeprus ¥ UMIyJIbC PEISITUBUCTCKON bu6muoreka [IOK

38 gacTHUIlsl. CBsI3b MAcChI C SHEPTHUEH U https://m.edsoo.ru/ff0cfc
WMITYJIbCOM. DHEPrus MOKOst 68

39 KOHTpOJII)HajI pabota «OnTtuka. OCHOBBI EES??/EZEiE?rE/ F0cf6
CTEMAIBHON TEOPHH OTHOCUTEIIEHOCTIY =

40 ®oronsl. Dopmyina [1nanka. JHeprus u EES::I;/(;;ZI;E;(I){)(.)IE Jff0cfe
UMIyJbC (OTOHA 16
OTKpbITHE U UCCIIEIOBAaHUE bubamorexa LIOK

41 https://m.edsoo.ru/ffOcff
dotorddekra. Onbite A. I'. Cronerosa o4
3akoHsl potodaddexra. YpaBHeHne bubnuoreka LIOK

42 OiHIuTeHa A1 poToapdekra. https://m.edsoo.ru/ff0d0
«Kpacnas rpanuna» gotordpdexra 15e

43 JaBnenne cBeta. OnbITHI H; H. EES::I;I/(;IZI;Z(I){).O:;/ #0d0
JlebeneBa. XuMHUUECKOE A€iCTBHE CBETA a6
TexHuueckue ycTpoucTBa u

44 MIPaKTUYECKOE IPUMEHEHUE:!
(dhoToseMeHT, (OTOIATIYNK, COTHEUHAS
Oatapest, CBETOINO]T
Pemenue 3amay mo teme «DI€MEHTEI bubmorexa TIOK

45 . https://m.edsoo.ru/ff0d0
KBaHTOBOU ONTHKIDY 302
Monens aroma TomcoHa. OnbITHI bubmuoreka [JOK

46 Pesepdopna no paccesiHuIO 0-4acTu. https://m.edsoo.ru/ff0d0
[InanerapHas Mojaenb aToma 9la

bubnunoreka [IOK
47 [Toctynatsr bopa https://m.edsoo.ru/ff0d0
afa
48 N3mydeHne u noromieHre GOTOHOB MpH Bbu6moteka IIOK
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IIEPEX0/1e aTOMa C OJJHOTO YPOBHS
SHEPTUH Ha Apyroi. Buasl criekTpos

https://m.edsoo.ru/ff0d0
afa

49

BomnHoBEBIE cBOMicTBa yacTull. BoiaHEI e
bpoinsa. KopnyckynsipHO-BOIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJICHHOE
W3JIy4YCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0
ca8

50

OTKpbITHE PaIHOaKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenuto cocraBa
PaaAOAKTUBHOI'O U3ITYUYCHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOf
d2

51

CaoiicTBa anbda-, 6era-, raMma-
U3JIy4eHus. BimsHue painoakTuBHOCTH
Ha >KUBBIE OPTaHU3MBI

52

OTKpbITHE TIPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacnan. IIeKTPOHHBINA
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITyYeHUe

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1
162

53

OHeprus CBA3U HYKJIOHOB B sIJIpe.
SnepHblie peakuuu. SepHbIA peakTop.
[TpoGneMbl, MepCIeKTHBHI,
HKOJIOTMYECKUE aCTIeKThI SIEPHOI
SHEPreTHKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1
356

54

DOneMeHTapHbIe YacTUllbl. OTKpBITHE
mo3uTpoHa. MeTo bl HaOMIOCHUS U
pPEruCTpaIiy dJIEMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@yHaaMeHTalbHbIE
B3auMoeCTBUA. EAMHCTBO du3nueckoit
KapTUHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0
€38

55

OTanel Pa3BUTHA aCTPOHOMMUHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HaYeHue acTpoHoMUH. By 3BE€3aHOTO
Heba. Co3Be3usi, spKue 3BE3bl,
IJIAHETBI, UX BUAUMOE JIBH)KCHHE.
Conneynas cucrema

56

Comnnie. ConHeuHast aKTHBHOCTb.
NcTtounuk sHeprun ConHIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/1bI IVIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3BotoLMu CoslHIa U
3BE3]



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxxenue u npuxenue ConHua B
lNamaktuke. I'anmakTuky. YE€pHbIE BIPHI B
sIpax rajJakTUK

59

Bcenennas. Pa30eranue ranakTuk.
Teopus bonbsmoro B3peiBa. Penukrosoe
n3JIydyeHue. MeraraiakTuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KontponbHas paboTa «DI1eMEHTHI
aACTPOHOMUU U aCTPOPHUIUKI»

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMUU B 3KOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAJIEHON 1
ATUYECKOM cdepax MesaTeTbHOCTH
YeJioBeKa

63

O6o0maromuii ypok. Pons u mecto
(U3UKK ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpa

64

O6o06matomuit ypok. Poib gusudeckoit
Teopuu B GOPMHUPOBAHUN
MIPEJICTABICHHUA O PU3NICCKON KapTHUHE
MUpa

65

O6o6matomuit ypok. Mecto pusnaeckoit
KapTUHBI MUpa B 00ILEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUI O IPUPOJIE

66

PesepBHbIl ypok. MarHutHoe mnoie.
DNEeKTpOMarHuTHasl MHAYKLHS

67

PezepBublii ypok. Ontuka. OCHOBBI
CHeIHaTbHON TEOPUU OTHOCUTEIHbHOCTH

68

Pesepnsiii ypok. KBantoBas (usuka.
DNeMEeHTHI aCTPOHOMHH U aCTPODU3UKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1

784

OBILIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

HopMmbl 1 KpuTepuu OLleHMBAHKS 3HAHMIT 00y4yaroUIUXca no npeaMery «Du3nka» B
10-11-x kaaccax(o0ueo0pa3oBaTeJbHbIX)

1. O11eHKayCTHRIXOTBETOB VUAITUXCS.

Ouenka «5» CTaBUTCS B TOM Cilydae, €CJIM YYaIIMHCs TIOKa3bIBACT BEPHOE
MOHMMaHue  (U3MYECKOW  CYIIHOCTH  pacCMaTPUBAcMbIX  SBJICHUH U
3aKOHOMEpHOCTEH, 3aKOHOB W TEOpHWH, a TaK JK€ TPaBWIBHOE OIpeaecHre
(U3NYECKUXBETMUNH, X EAMHUIIUCTIOCOO0BHU3MEPEHUS . IPABUIBLHOBBITIOIHICTYEPT
©KH,CXEMBIUTPA(HUKK; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, COIPOBOXIACT
paccka3 COOCTBEHHBIMH MPUMEPAMH, YMEET IIPUMEHATh 3HaHUS B HOBOU CHTYyaluu
TIPH  BHITIOJTHEHHUW TPAKTUUECKUAX 3aaHWUH; MOXKET YCTaHOBUTH CBSI3b MEXKIY
M3y4aeMbIM M paHee H3yYCHHBIM MaTEpUaOM IO Kypcy (H3MKH, a TaKke ¢
MaTepHaioM, YCBOCHHBIM MPU U3YYCHUU IPYTUX MPEAMETOB.
OueHKa«4»CTaBUTHCS,ECTNOTBETYYEHIKAY/JOBIIETBOPSIETOCHOBHEIMTPEOOBAHUSIM
HAOLICHKYS,HO1aHOE3 MCIT0JIb30BaHUS COOCTBEHHOTO IJIaHa, HOBBIX IIPUMEPOB, 03
NPUMEHEHUSI 3HAaHUW B HOBOHM cHUTyalluu, 6€3 HCIOJb30BaHUSA CBSI3€d C paHee
M3YYeHHBIM MaTepHalloM U MaTepuajoM, YCBOGHHBIM TIpH W3YYCHHH JIp.
MPEAMETOB: ©CIM YYaIluKCsA JOMYCTHJI OJHY OMMOKYy WM He Oollee ABYX
HEZI0YETOB U MOXKET UX UCIPABUTH CAMOCTOSTEIBHO MIIH ¢ HEOOJIBIIIONH MOMOIIIBIO

YUUTENS.
Ouenka «3» CTaBUTHCS, €CIIM YYAIMiiCS TPaBHIBHO MOHUMAeT (U3NIECKYIO
CYILIHOCTh paccMaTpuBaeMbIX SIBIEHUHN3aKOHOMEPHOCTEH,

HOBOTBETECUMECIOTCSOT/ACTBHBICIPOOSTIBl  ByCBOCHUMBOIIPOCOBKYpCAU3UKH, HE
MIPETATCTBYOIINE JallbHEHIIIEMy YCBOSHHIO BOIIPOCOB MTPOrPaMMHOI0 MaTepHaa:
YMCCT HpI/IMCHSITI) HOJ'Iy‘IeHHBIe 3HaHI/I$IHpI/I peIlIeHI/II/I HpOCTBIX 3aaa4dc
HCII0JIb30BaHUEM TOTOBBIX ¢dopmy, HO 3aTPyAHAETCANIPH
peleHnu3aaa4, TpeoyIXITPeoOpa3oBaHus

HEKOTOPBIX(OPMYIL, TOIYCTHITHE00JICCOTHOUTPYOOHOMMOKH W IBYX HEIOYETOB,
He Oosiee OaHONM rpyOoO W oaHOW HerpyOoii ommOKku, He Oosiee 2-3 HerpyObIX
omuOO0K, OJJTHOM HerpyOoi OMMOKH U TPEX HENOUYETOB; HOMYCTHI 4-5 HeTOUETOB.
OuneHka «2» CTaBUTCS, €CIM y4YallUMHCS HE OBJAAE] OCHOBHBIMHU 3HAHUSIMHU U
YMEHHUSIMH B COOTBETCTBHH C TPEOOBaHUSMH HPOTPaMMBl U JIOMYCTHI OOJIbIIe
OIIMOOK U HEAOYETOB YeM HEOOXOIUMO JIS OLIEHKH «3%.

OIIeHKa ((1» CTaBUTCA B TOM cnyqae, €CJIIn y‘IeHI/IK HEC MOXCT OTBCTUTL HHU Ha
OIWH U3 HOCTaBJ'IeHHI)IXBOHpOCOB.

2.01IeHKaKOHTPOJILHBIXPA0OT
OueHka«5»CcTaBUTCA3aPa0O0TY,BHITOTHEHHYIOMIOIHOCTHIO0 0€301THO0KNHEI0UETOB.
Ouenka«4»CcraBuTCa3apadboTy

BBITIOJTHCHHYIOITOJTHOCTRIO, HONPHHATHINHBHETHE0 0160 THOUTPY OO OHOM




HerpyO0oif OIMOKU 1 OHOTO HeJo4ETa, He OoJiee TPEX HEIOUETOB.
OneHka«3»CTaBUTCS,ECANY YCHUKITPABUIIBHOBBIOIHUTHEMEHESTIOIOBUHBI
BCEHPaOOTHIMIIHIONY CTHIIHE O0Jiee OHON TPpyOOHOMNOKH 1 ABYX HEAOUYETOB, HE
Ooee otHOM TPyOOHOIIMOKY M OAHOHHETPYOOHOIITNOKH,

HeOoJIeeTpeXHEeT pyOBIXOIIHOOK,0 JTHOHHET YOO HOIIMOKUNTPEXHEAOUETOB, IPUHATHIIH
4-5 Hemo4ETOoB.

OueHka«2» CTaBUTCS,ECITHYNCIOONTHOOKIHEI0OUYETOBIPEBBICHIIOHOPMY JJISIOIICHKH
3w TIPaBMIIBHO BEITIONTHEHO MeHee 2/3 Bcei paboThI.
OIIe]-[Ra«l»CTaBI/ITCH,CCJII/Iy‘-IeHI/IKCOBCeMHeBLIHOHHI/IJIHI/IO}lHOI‘OSaIlaHI/ISI.

3. OreHKaIab0paTOpPHEIXPAdOT

OmeHKa «5» CTaBUTCS, €CIM YYallUics BBIMOJIHACT padOTy B IOJHOM 00BEME C
COOJIFOICHUEM HEOOXOJIUMOW IMOCIEAOBATEIIFHOCTA TPOBEACHUS ONBITOB U
W3MEPEeHH; CaMOCTOSTENIFHO H  pAaIliOHATBHO MOHTHPYET HEoOXoIuMmoe
060pyI[OBaHI/Ie; BC€ OIBITHI IIPOBOAUT B YCJIIOBUAX U PEKUMAX, 06CCHe‘II/IBaIOIIII/IX
MOJIyYEHUE TMPABWILHBIX PE3yJbTATOB W BBIBOJIOB; COOJIOJAcT TpeOOBaHUS
MpaBwJI OE30MACHOCTH TPYJAa; B OTYETE MPABWIHLHO M aKKYypaTHO BEITIONHSET BCE
3amvcH, TaONWIbI, PUCYHKH, YepTeXH, TpaduKkd, BBIUUCICHUS; MPABHIBHO
BBINOJIHSAET aHAJIU3 TOTPELIHOCTEM.

OueHka «4» CTaBUTCA, €CIM BBIIIOJHEHBI TPeOOBaHMS K OIEHKE «5» , HO ObLIO
JIOITYIIIEHO JIBA - TP HeJo4era, He Ooyiee OJHOW HErpyOol OIIMOKH W OJHOTO
HEO0YETA.
Ouenka«3»CcTaBUTCS,eCINPa00TaBHITOIHEHAHETIOTHOCTHIO,HOOOHEMBBITIOTHEHHO
MyacTu TaKOB,IIO3BOJIACTIIONYUYUTEIIPABUIIbHBICPE3YJILTATHIN BBIBOJBI: €CJIM B XOJC
MIPOBEJICHHS OTIBITA U U3MEPEHUH OBLIN JTOMYIICHBI OIIHOKY.
O1eHKa«2»CTaBUTCS,ECIMPAO0TABBITOIHEHAHETIOIHOCTEIOMOOhEMBBITIOTHEHHOM
gacTh pabOTBl HE TIO3BOJSET CHAeNaTh NPaBUIBHBIX BBIBOJOB: €CIIH OIBITHI,
HU3MCPCHUS, BBIYUCIICHHA, Ha6JIIO]IeHI/I$[ IMPOU3BOJUIMCH HECIIPABUIIBHO.
OuneHka«1»CTaBUTCS,CCANYYAIIUICS COBCEMHEBBITIONHIIT Pa0OTYy.
BoBcexciyuasxoneHKacHIKAETCS, eCINyYeHHKHECOOITIo 1anTpeOoBaHUATIpaBriIde301ac
HOCTUTPY/JIA.

4. OILeHKAIINCHhMEHHBIXCAMOCTOATENIBHBIX PA0OT.

Ounenka 5 craBurcs 3a pabOTy, BBIIOJIHEHHYIO IOJHOCTBIO 0€3 OIIMOOK H
HEI0YETOB WJIM UMEIOLLYIO He 60jIee OJJHOTO He04eTa.

Ouenka 4 craBuTcs 3a pabOTy, BBIIOJHEHHYIO IMOJHOCTHIO, HO NMPH HAIWYUH B
Hell He Ooniee ofHON Herpy0Ooil OmMOKKM U OZHOTO HEeJouYeTa WK He Oojiee Tpex
HEI0YETOB.

Onenka 3 craBuTcs 3a pabOTy, BBINOJHEHHYIO HE MEHEE I10JIOBHUHBIBCEH
paboTHIMIIM MTPH JONYIIEHUH He OoJiee IBYX TPYObIX OMHMOOK, MK He OoJiee OHOM
rpyOoii OommMOKM M OJHOTO HEAOoYeTa,WId He Ooliee AByX- TpEeX HETrpyObIX
OIMMOOK, WK ONHOW Herpyboil ommOkn W 0Oojee Tpex HEeIOYETOB,WIH IPU
OTCYTCTBHH OLIMOOK, HO PU HATTMYWH 4-5 HETOUETOB.

Ounenka 2 craBurcs 3a paboOTy, B KOTOPOHYMCIIO OLIMOOK M HEIOYETOB
MIPEBOCXOAUT HOPMY, MPU KOTOPOH MOXET OBbITh BBICTaBJICHA OLIEHKA «3», WIH
€CJIY [IPABUIIBHO BBIIIOJIHCHO MEHEE MOJIOBUHBI PAOOTBHI.

Ouenka 1 craButcs 3a paboTy,eciay YUEHUK HE IPUCTYNAI K BBIIIOJHEHUIO eEHIN
MPaBUIIBHO BBITIONHWI He Oosiee 10 % Bcex 3ajaHuii, T.e. 3amucain ycjaoBUe OJHOM
3a7auyl B OOIIEIPUHATHIX CHMBOJIHYECKIX 0003HAYCHHUS.

5. OleHKATECTOBBIXPAOOT.
OuenkaScraBuTcsa3apadoTy,BRIIOTHEHHY IO
paBunbHOHa90—-100%; Ouenka 4 craBuTcs
3a paboTY, BBITIOJIHEHHYIO MPABHILHO Ha 76
— 89 %; Ouenka 3 craBuTcs 3a padory,




BBITIOJTHEHHYIO NpaBmiIbHO Ha 50 — 75 %;

Ouenka 2 cTaBuTCA 32 paboTy, B KOTOPOH

qUCI0 omnOoK 6onbire 50%;
OuenkalcraButcsa3apaboTy,HEBBIIOIHEHHYOCOBCEMHUIIUBBIIONHEHHYIOCTPYOBIMUAOLIH
OKaMUB 3a1aHUSX.
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