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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke 0a30BOr0 ypOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TMOJIOKEHUH U TpeOOBaHMII K pe3ysbTaram
OCBOEHHSI OCHOBHOI 00pa3zoBaTenbHON mporpammsl, npencrasieHusix B ®I'OC COO, a
Takke ¢ yd€rom QeaepanbHOil paboueld TPOrpaMMbl BOCHUTAHUS W KOHIICTIITUU
npenojaBanus ydeOHoro mnpeamera «Ddusmka» B 00pa3oBaTeNbHBIX OpraHU3ALUSIX
Poccuiickoii @eaepannn, peann3yronX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

ConeprxaHue mporpaMMel 110 (pr3uke HapaBJIeHO Ha (OPMHUPOBAHNE €CTECTBEHHO-
HAy4YyHOW KapTuHBI Mupa obyuarommuxcs 10—-11 kimaccoB mpu oOyueHuu ux (U3MKEe Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEITEIBHOCTHOTrO mnojaxona. IIporpamMma mo
bus3uke coorBercTByeT TpeOoBaHusM PI'OC COO K MIaHUPYEMBIM JHUYHOCTHBIM,
NPEIMETHBIM M METalpeIMETHBIM pe3yjibTaTaM oOO0ydYeHUs, a TaKXKe YYHUTHIBACT
HEOOXOJIUMOCTh pEAIM3aAlUN  MEXIPEAMETHBIX CBsI3ed (U3UKU C E€CTECTBEHHO-
Hay4YHbIMU Y4YEOHBIMU TNpeaMeTamMu. B Heil ompenensitoTcsi OCHOBHBIE 1€ U3YYEHUS
¢u3MKM Ha YypOBHE CpenHero ooOimero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yIbTaThl
OCBOCHHS Kypca (DU3WKH: JIMYHOCTHBIC, METAlpeIMETHbIE, MpeIMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

® [UIaHUPYEMbIC PE3YyJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM ypOBHE, B TOM

YyuCJe IpeAMETHBIE PEe3yJIbTaThl MO rojamM oOydYeHNS;

e cojepkaHue yueOHOTo npenMera « Pu3nkay Mo rojgam oOydeHHs..

®du3nka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMNAas B KaYeCTBE
y4eOHOTO TpeJMEeTa B IIKOJIe, BHOCUT CYIICCTBEHHBIH BKJIAJl B CHUCTEMY 3HAHHU 00
okpyxatomeM wmupe. IlkonbHbli Kypc (QU3NKK — CcHUCTEMOOOpa3yromuil aJis
€CTEeCTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKaT B
OCHOBE TIPOIICCCOB M SBIICHHM, H3y4aeMbIX XHUMHEH, Ouonorueu, Quzndeckoi
reorpadueit 1 actpoHomueit. lcmonp3oBaHWE W aKTUBHOE NPUMEHCHHE (HU3MUYSCKHUX
3HAHWUN OMpeNeseT XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
DHEPIreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCa, TOJYYEHHs] HOBBIX MaTEpHAIIOB C
3alaHHBIMUA CBOMCTBaMHM M Jpyrux. M3ydenuwe (Pu3Mku BHOCUT OCHOBHOW BKJIAJ B
¢dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa 00ydaromuxcs, B hOpMHUPOBAHUE
YMEHUW TPUMEHATh HAyYHBIH METOJ TIO3HAHUS TPU BBIMOTHEHUHM HWMHU YYCOHBIX
HUCCIIeTOBaHUM.

B ocHOBy kypca ¢u3uku aJisi ypoBHS cpeHero oO1iero oopa3oBaHusl MOJIOKEH P
ujel, KOTOpbIe MOYKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM ¢ HEH Kypc SBISETCS JIOTHYECKU
3aBEPIICHHBIM, OH COACPKUT MaTepHall W3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3UKHU.
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Hoes cenepanuzayuu. B cooTBeTcTBHU ¢ HEl Marepuan Kypca GU3UKH 00beTUHEH
BOKpYr ¢usmyeckux Teopud. Benymmm B Kypce sBisieTrcss  (GOpMHpPOBaHUE
MPEICTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEILIECTBE U IOJIE.

Hoesa  eymanumapusayuu. EE peanuzauus NpeANnojaraeT MCHOJIb30BaHUE
TYMaHUTapHOTO NOTEHIMaNa (PU3NIeCKON HAyKH, OCMBICTICHHE CBSI3U Pa3BUTHUS (DUBUKH C
pa3BuTHEM OOIIeCTBa, a TaKXKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypc Gusuku mnpesrnosiaracT 3HaKOMCTBO C
[IUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTUUYECKUX MPUIOKCHUH U3yUYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuszayuu peanusyeTcst MOCPEICTBOM BBEJICHUS 3JIEMEHTOB COJIEpKaHus,
HOCBSIILEHHBIX HKOJIOTMYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJOTMH, a TaKke 0O0CYXIEHHUs MpOoOJIeM palrdOHAIBHOTO
MIPUPOIOTIONB30BAHUS U SKOJIOTUIECKON OE30MacHOCTH.

CTep)KHEBBIMU DJIEMEHTAaMU Kypca (H3UKA Ha YpOBHE CpEIHEro ooOIero
oOpa3oBaHMsl SIBISIIOTCS  (u3nyeckue Tteopun ((GOpMUPOBAHME MPENCTABICHUHA O
CTPYKType NOCTpOeHUsi (U3NYECKON Teopuu, posn (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O MPHUPOJE, TPaHUIAX MPUMEHUMOCTU
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYYHBIX SBIICHUH U MPOILIECCOB).

CucTeMHO-eSTEIPHOCTHBIN TMOAX0A B Kypce (PU3WKU peamn3yeTcs Mpexkie BCEro
3a c4€T OpraHMU3alK FKCIIEPUMEHTAIBHON AesTeNIbHOCTH oOy4daromuxcs. [ns 6azoBoro
YpPOBHS Kypca (PU3UKH — 3TO MCIIOJIb30BAHUE CUCTEMbI (DPOHTATIBLHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJAOOPATOPHBIX padOT, KOTOPBIE B IPOrpaMme 1o (PU3NKe 00bETUHEHBI
B OOIIMI CIIMCOK YYEHWYECKUX MPAKTHUECKUX PadoT. BrineneHne B yka3aHHOM MEepedHe
7a00paToOpHbIX paboT, MPOBOJUMBIX [UIsI KOHTPOJSI W OLEHKH, OCYLIECTBIISAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIEecca UCXOAS U3 OCOOCHHOCTEH IMIaHMPOBAHUS U
ocHamieHust kabunera ¢gusuku. [Ipu s3ToM obecrneunBaeTcsi OBIaJCHHE O0YJArOITUMUCS
YMEHHUSIMH  TIPOBOJUTH  KOCBEHHBIE HM3MEPCHHUS, HCCIEIOBaHMS  3aBUCHMOCTEH
($U3NYIECKUX BETMYNH U TTOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUITOTES.

Bonbiioe BHUMaHue yAenseTcsl pelieHnIo pacuéTHRIX U KauyeCTBeHHbIX 3ajad. [lpu
3TOM i1 PAcU€THBIX 3a/ay TMPUOPUTETOM SBISIOTCA 3a7aud C SIBHO 3aJaHHOU
¢usznyeckoil  MOIENbI0, MO3BOJISIONIME  TPUMEHATh  HM3y4YCHHBIC  3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, Tak U WHTETPUPYS 3HAHHUS M3 Pa3HBIX
pa3nenoB. /(s kauecTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCS 3aJaHMsl Ha OOBSICHEHHE
NpOTEeKaHusl (PU3UUYECKUX SBJICHUN W IPOLIECCOB B OKPYKAIOIIEH XKU3HU, TpeOyroliue
BbIOOpa (HU3HUECKON MOJENHN I CUTYallud IPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpeboBanusmu GI'OC COO k MarepuaibHO-TEXHHYECKOMY
obecreueHunto yueOHoro npoiecca 6a30Bblil ypoBeHb Kypca (DU3UKU Ha YPOBHE CPETHETO
o0miero oopa3oBaHusl JODKEH M3ydaThCs B YCIOBHMSIX MPEIMETHOro KaOuHeTa (pu3nku
WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB ECTECTBEHHO-HAYYHOTO
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nukia. B xabunere Gu3uku TOJDKHO OBITH HEOOXOIUMOE JTA0OPAaTOPHOE 00OPYyIOBAHHE
JUISL BBITIOJIHEHUS YKA3aHHBIX B IporpamMme Mo (U3MKE YYEHHMUECKUX MPAKTHYECKUX
paboT U JEMOHCTPALIMOHHOE 000pYI0BAHHE.

JlemoHcTpannoHHOE 000pyAoBaHKEe (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMAJIBHOM JIOCTaTOYHOCTH M OOECHEYMBAaET IIOCTAHOBKY IE€PEUYMCICHHBIX B
nporpaMme 1o (U3HMKE KIIOYEBBIX JEMOHCTpAUUM JUIsl HMCCIEIOBAaHUSA H3y4aeMbIX
SBJICHUM M TIPOLIECCOB, SMIIUPUYECKUX U (QyHIAMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe  oOopymoBaHue ISl  yYEHWYECKHX  MPAKTHUYECKUX  padoT
(dopmupyeTCcsl B BUAEC TEMATHUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B PACUETE OJHOIO
KOMIUIEKTa Ha JByX oOydarommxcs. Temarnyeckue KOMIUIEKTHI J1ab0OpaTOpHOTO
000py10BaHUs JOJKHBI ObITh IOCTPOEHBI HA KOMIIJIEKCHOM HCIOJIb30BaHUHN aHAJIOTOBBIX
U IUQPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENIBHBIX CUCTEM B BHJE
1M(ppOBBIX Ta0OPATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BaHUHU SABJISIOTCS:

e (opMHUpPOBaHME MHTEPECA U CTPEMIICHUS 00YYaIOIIMXCS K HAYYHOMY U3yUYEHUIO

IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Da3BUTHE IMPEICTaBICHUM O HAYYHOM METOJE IO3HAaHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHME HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3yYEHHUsS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHUE yMEHUU OOBSACHSITH SIBJICHHUS C HMCIIOJIb30BaHUEM (PU3MUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mMpeACTaBICHUH O poiu (PUUKK IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne STHX Leled obOecrneynBaeTcsl peuIeHHEeM CIeAYIOUIMX 3aJad B

npol1iecce n3yueHus Kypca (U3MKU Ha YpPOBHE CPEIHETo 00111ero 00pa3oBaHus:

e [puoOpeTeHue CUCTEeMbl 3HaHUW 00 OOHMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX,  BKJIOYas  MEXaHUKY, MOJEKYJSIpHYIO  (QU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (opMUpPOBaHHE YMEHHUI NPUMEHSATh TEOPETHMUYECKHWE 3HAHUA Ui OOBSICHEHHUS
bu3nUecKux SIBICHUN B MPUPOJEC U JUISI MPUHSTHS TMPAKTUYCCKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HU;

® OCBOECHHE CIOCOOOB PEHICHUS Pa3IMYHbIX 33]lay C SBHO 33JaHHOW (PU3MYECKOU
MOJIEJIBIO, 3a/1ad, MOJPa3yMEBAIOIINX CaMOCTOSTENIbHOE CO3JaHue (PU3NYECKOU
MOJIEJY, aICKBATHOM YCIIOBUSIM 3a/1a4K;

® TOHMMaHUE (U3NYECKUX OCHOB U MPHUHIIMIIOB AEHCTBUS TEXHUYECKUX YCTPOHUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPENY;



® OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUTAHUPOBAHUS U TPOBEACHUS
¢u3MYeCKuX OKCIEPUMEHTOB, aHalW3a W HMHTEpPOpeTaluu HHOOpMaLUH,
OTIpeIeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;
® CO3/aHHME YCJIOBHMA JJIA PAa3BUTHS YMEHHH MPOEKTHO-UCCIICIOBATEILCKOM,
TBOPYECKOU JIEATEITHHOCTH.
Ha wusyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpPETHETO OOIIETo
oOpazoBanust oTBoaAuTCs 136 ywacoB: B 10 knacce — 68 vacoB (2 yaca B Heneno), B 11

KJ1acce — 68 yacoB (2 yaca B HEJEIO).
[Ipennaraemerii B mporpamMMe 1o (usuke nepeueHb Jab0paTOPHBIX M MPAKTUYECKUX

paboT  ABJISETCA  PEKOMEHJIOBAHHBIM, YUYWUTENb JENaeT BBIOOP  MPOBEICHUS
7a00paToOpHbIX pabOT U OMBITOB C Y4€TOM MHAUWBUIYATbHBIX OCOOCHHOCTEU

00yJarommxcs.
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COJAEPKXAHUE OBYUYEHUASA
10 KJTACC

Pasnen 1. ®usnka u MeTOIBI HAYYHOTO NIO3HAHUA PU3KKa — HaAyKa O IPUPOLE.

Hayunbie meTonbl TO3HAHUS OKPYXKAIOIIETO MUpa. Poiib SKCIEpUMEHTa U TEOPUH B
IPOLECCE MTO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3HYECKUX SBJICHHA W TIpoleccoB. HaydHble THIOTE3BI.
dusnyeckue 3aKOHbl M TEOpUU. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIprHLIMI COOTBETCTBUA.

Ponb n mecto ¢pusnku B (OPMUPOBAHUH COBPEMEHHOW HAYYHON KapTUHBI MUpPa, B
IIPAKTUYECKOM JACATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu: AnanoroBsie 1 HU(POBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE
TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemaruka

Mexanunueckoe aBrxeHre. OTHOCHTEIBHOCTh MEXaHUYECKOro ABvxkeHus. Crucrema
otcyéra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeaHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHUE
MaTEepUAJIBHOM TOYKH, HX IPOEKUWH HA OCH CHUCTEMBI KoopauHar. CloxeHue
MIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE MpsIMOJIMHEHHOEe JBWXKeHue. [paduku
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUs], IyTH U MEPEMEIICHUS MATEPUAIBHON
TOYKH OT BPEMEHH.

CBobosHOE TajieHne. Y CKOpeHHEe CBOOOHOTO TaeHUS.

KpuBonuneiiHoe nBvkeHUE. [[BUKEHHE MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSTHHOM TI0 MOJIYJIF0 CKOPOCTBIO. YTIIOBass CKOPOCTh, JIMHENHAs CKOPOCTh. [lepron
U yactoTa obpaiieHus. LleHTpocTpeMuTenbHOE YCKOpPEHHUE.

TexHuyeckue ycTponcTBa U NMPAKTHUYECKOE NMPUMEHEHHE: CIIUIOMETP, JABUKECHUE
CHaps10B, LICTIHBIE U PEMEHHBIE IIEPEIAYN.

Lemoncmpayuu. Mopaenb cuUCTeMBI OTCUYETa, WUIIOCTPALMSA KUHEMATHYECKHUX

XapaKTCPUCTUK ABUKCHUS.
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[IpeoOpa3zoBaHne IBUKEHUI C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.
[Tamenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.
HaGmonenue nBuxeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.
Hanpasnenue cKOpocTu pu ABUKEHUH 110 OKPYKHOCTH.
Vuenuueckuii sxcnepumenm, nabopamopHvle pabomoi. W3ydeHHe HEPaBHOMEPHOTO
JIBHKEHUS C LEIBIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.
HccrnenoBanne  COOTHOLIEHHMSI  MEXAY  MOYTSIMH, IPOMACHHBIMH  TEJIOM 34
ITOCJIEAOBATEIBHBIE PABHBIC IPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUXKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.
N3yuenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.
N3yuenue nBuXeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuka

[Ipuaumn otHocutenbHOCTH ['anmumnes. Ilepoiii 3akoH Hprotona. MHepuumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IIpunuun cynepnosunuu cwi. Bropoil 3akoH HeroToHa mist
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTepranbHbBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cumna Tsokectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckosbxkeHusi, kaueHus). Cuna Tpenus. Cyxoe
TpeHue. Cuiia TpeHusi CKOJIbKEeHUs U cuiia Tpenust nokosi. Koadduument tpenns. Cuna
CONIPOTHUBJIEHUS MTPU ABUKECHHUM TENA B )KUIKOCTH UJIU Ta3e.

[ToctynaTenbHoe 1 BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO TeEa.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. YCnoBusi paBHOBECHUS
TBEPIOIO TeJa.

TexHuyeckue ycTporucTBa U IPAKTUYECKOE IPUMEHEHHE: MMOAIIUITHUKHY, ABUKECHHE
UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu: SIBneHne MHEPUNH.
CpaBHeHHE MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.



N3mepenne cuil.
CrioxeHue CHil.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.
HesecomocTs.
Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUH.
CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.
VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul’: I3yueHnue NBHKEHUs OpycKa 1o
HaKJIOHHOW IIOCKOCTH.
HccnenoBanue 3aBUCUMMOCTU CUJI YIIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux gedopMaruu.
HccnenoBanue ycinoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.
Tema 3. 3akoHBI COXpaHEeHHUS] B MEeXaHUKeE
NMnynbe maTepuaibHOM TOYKU (TeNa), CUCTEMbl MaTepUaIbHBIX ToueK. MMiymbc
CUJIBl M UW3MEHEHHWE HMIyJibca Tejla. 3aKOH COXpPAaHEHUsl HMIyJbca. PeakTuBHOE
JBUKEHHUE.
PaGoTa cusibl. MOIITHOCTD CHJTBI.
Kunetnueckass »oHeprusi MarepuaibHOM TOoukH. TeopemMa 00 W3MEHEHUU
KUHETUYECKOUN IHEPTUHU.
[ToTennmanbHass sHeprus. [loTeHnuManbHas sHEpPrus ymnpyro naedhopMUPOBAHHOU
npyxuHsbl. [loTeHUManbHas SHEPrud Teaa BOJIU3U NOBEPXHOCTH 3E€MJIH.
[ToTeHnMaNbHBIE U HEMOTEHIIMAIbHBIE CUJIbI. CBsI3b pabOThl HETIOTCHIIMATBHBIX CHJT
C U3MEHEHHEM MEXaHWYECKOM DSHEPruuM CUCTEMbl Tell. 3aKOH COXpaHEHUs
MEXaHUYECKOU IHEPIUU.
Ynpyrue v Heynpyrue CTOJIKHOBEHUSI.
TexHuueckrue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: BOJOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu: 3aKOH COXpaHEHUSI UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

[lepexon moTeHMAIBHON PHEPTUH B KHHETUYECKYIO M 0OPaTHO.
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Vuenuueckuii  sxcnepumenm, nabopamopuvie pabomel. VI3ydeHne aOCOJIOTHO
HEYIPYroro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPrUu Teja Ha
IpUMEpPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsekyJsipaasi pu3nkKa u TEpMOJAMHAMUKA

Tema 1. OcHOBBI MOJIEKYJISAPHO-KMHETHYECKON TEOPUHU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HX OMBITHOE
o0ocHoBanue. bpoyHoBckoe gBmxenue. Juddysus. Xapakrep IBUKEHUS H
B3aMMOJICHCTBUS YaCTUL BemecTBa. MOJEIN CTPOEHHUs ra30oB, KUIKOCTEW U TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BELIECTBAa Ha OCHOBE 3THUX Mojenei. Macca U pa3mepsl
Monekyn. KonnuectBo Bemectsa. [locTositnHas ABoranpo.

TeruoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkana temneparyp
Llenbcus.

Mopnene umaeanpHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KUHETHYECKON
TEOPUH UJCATBHOTO ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa CpelHel KUHETUYECKOM
SHEPrUM TEIUIOBOTO ABMXKEHUs 4actull ra3a. lllkama temneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. 3akon [lanpToHa. M3ompoueccsl B
U/ICaJIbHOM T'a3€ C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe npeacrapieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuuyeckue ycTpoicTBa U TNMPAKTUUECKOE NPUMEHEHHE: TEPMOMETp, OApoOMETp.
Jemoncmpayuu:  OnbITBl, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHME  BEILIECTBA,
doTorpadguu MoJIeKyJ1 OpraHMYECKUX COSTUHEHUN.

OmnbrTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mogens onbita llTepHa.

OneIThl, [OKa3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYJISPHOTO B3aUMOJECHCTBHUS.
Mopens, HIUTFOCTpUpYOIIas MPUPOAY AABICHHUS Ia3a Ha CTEHKU COCY/Ia.

OnbIThl, WUTIOCTPUPYIOUIUE YPAaBHEHHE COCTOSHHUSA MJICAJBbHOTO Ta3a, W30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHuvle pabomul. OnpeneneHue Macchl BO3lyxa B
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KJIACCHOM KOMHATe Ha OCHOBE MU3MEPEHUI 00bEMA KOMHATHI, JABJICHUS U TEMIIEPATYPbI
BO3/lyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKIY NAapaMETpaMH COCTOSIHHS PA3pPEkKEHHOIO rasa.
Tema 2. OCHOBBI TEPMOJAMHAMUKH

TepmoanHamMuueckass cucTeMa. BHYTpeHHsAsIT DSHEpPrusi TEPMOJWHAMUYECKOU
cUCTeMbl U crocoObl e€ m3meHeHHs. KommdecTBo TemioTel U pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOI'O MIECAIbHOTO Ta3a. Buael Tersonepenadn: TEILIONPOBOJAHOCT,
KOHBEKIIUS, U3IyYEHHE. Y IeNbHAs TEIUNIOEMKOCTD BelecTBa. KoimmuecTBo TEMIoTsI pH
TeIIonepeaaye.

[Tonsitue 00 anuabatHoM npouecce. [lepBblil 3akoH TepMoanHaMuku. [Ipumenenue
MEPBOTO 3aKOHAa TEPMOJMHAMHMKM K wu3ompoueccaMm. ['paduueckas uHTEprpeTanus
paboThI raza.

Bropoii 3akon TepmoguHamuki. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TennoBble MamuHbl. [IpuHUUMIBI IEWCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MammuHaX. KoaddUIMeHT mone3Horo JAeiCTBUS TEIIOBOM
MamuHbl. [ukn KapHo u ero xo3((UUIMEHT MONE3HOTO AEHCTBUA. DKOJIOTMYECKUE
po0JIeMBbI TEIII0IHEPTETHKHY.

TexHU4ecKue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: JBUTaTElb BHYTPEHHETO
cropanusi, ObITOBOU XOJIOAWIbHUK, KOHAUIIMOHED.

Jemoncmpayuu: VI3MeHeHHe BHYTPEHHEH HSHEpruM Tejla NMpPU COBEPILIEHUU pPAOOTHI:
BbUIET MPOOKM W3 OYTBUIKM MOJI JEHCTBUEM CKAaTOrO BO3/yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHeHne BHYTpEHHEN dHEpPTUH (TeMIIepaTyphl) Tela IpH TEIIonepeaaye.

OnbIT 10 aaAabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenn mnapoBod TypOWHBI, JABUTATedsl BHYTPEHHETO CrOpaHHs, pPEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii  sxcnepumenm, nabopamopHvie pabdomul. V3MepeHue  yaelbHON
TEIUIOEMKOCTH.

Tema 3. ArperaTHblie cocTOsiHMS BelecTBa. Pa3oBblie mepexo/bl.
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[TapooOpazoBanne u KoHaeHcanusa. Mcmapenune u kumneHue. AOCONIOTHAsS U
OTHOCHUTENbHAS BJIAXKHOCTh BO3ayxa. HacelmeHHbli map. VYjaenpHas —Temora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHHS OT 1aBJICHUSI.

TBépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHU30TPOINUS CBOWUCTB
kpuctaimioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. I[lmaBnenue wu
KPUCTAJUIN3ALHS.

VY nenwbHas Teruora mwiasieHus. CyonuMmanus. Y paBHEeHUE TEIIOBOro OajgaHca.

TexHU4eCKHEe YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTMU IIOJYyYEHUS COBPEMEHHBIX MATEPHAIOB, B TOM YMCIIE
HAaHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu. CBOMCTBA HACBIILICHHBIX NIAPOB.

Kunenue npu noHW>KEHHOM [1aBJICHUMU.

Crioco0bl U3MEpEHUs BIIAXKHOCTH.

HaGnronenue HarpeBaHust v IJIaBJIEHUSI KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii osxcnepumenm, nabopamopmuvie padomul. VI3MepeHue OTHOCHUTEIbHON
BJIQXKHOCTHU BO3AyXa.

Paznen 4. JjaeKTpoAMHAMMKA

Tema 1. DuekTpocraTnka

OnekTpu3anus Tel. JJIEKTpUUeCKud 3apsii. JBa BUIa BIEKTPUUYECKUX 3apsIOB.
[IpoBOOHMKH, NUAJIEKTPUKH U MOJYIPOBOJHUKUA. 3aKOH COXPAHEHHUs DJIEKTPUYECKOIO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouyeuHbIll SIEKTpUUECKUNA 3apsl.
Onektpuueckoe  mone.  HanpsoxkéHHocTh — anektpuueckoro  nojsa.  [IpuHnmn
CYIEPIIO3ULIHU IEKTPUUECKHUX MOJIeH. JINHUN HAPSYKEHHOCTHU IEKTPUUYECKOTO TOJIS.

PaGota cunm smekrpoctatmdeckoro mons. [lorennman. Pa3HOCT, MOTEHIIMATIOB.
[IpOBOOHMKM W JWPIEKTPUKKA B JJIEKTPOCTATUYECKOM TMoje. JludiekTpuueckas
IIPOHULIAEMOCTb.

OnektpoémMkocTb. KoHaeHcatop. OIEKTpOEMKOCTh  IIJIOCKOTO  KOHJEHCATOpa.

OHeprus 3apsHKEHHOI0 KOHAEHCATOoPA.
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TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPHUMEHEHHE:  JIEKTPOCKOIL,
ANEKTPOMETP,  dDJEKTpOCTaTHUecKas  3aluTa, 3a3eMJICHHE  3JIEKTPOnpuOOpoB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu: Y CTpOUCTBO U IIPUHIUIN AEUCTBUS IICKTPOMETPA.
B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.
DJIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.
[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.
DIIEKTPOCTATUYECKAS 3aIUTA.
JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.
3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOWIAAM IUJIACTHUH,
PACCTOSHUS MEXIYy HUMU U JUAIEKTPUUECKOW POHUIIAEMOCTH.
OHeprus 3apsHKEHHOr0 KOHJAEHCAaTopa.
Vuenuueckuii sxcnepumenm, nabopamopmusie pabomwl. V3MepeHHne 3JIeKTPOEMKOCTH
KOHJIEHCATOPA.
Tema 2. IlocTossHHBIN J1eKTPUYecKHH TOK. TOKM B pa3IM4YHBIX cpeaax.
DJIEKTPUUECKHUI TOK. Y CIIOBHUSI CYIIECTBOBAHUS SJIEKTPUUECKOTrO TOKa. MCTOUHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.
Hanpspxkenue. 3akon Oma i1 y4acTKa Lemnu.
DJIEKTPUYECKOE  CONPOTUBIICHHUE.  YJIEIBHOE  CONPOTUBICHHE  BELIECTBA.
ITocnenoBarenbHOE, apalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora snekTpudeckoro Toka. 3akoH Jlxoyns—JIeHna. MOIHOCTE JEKTPUUIECKOTO
TOKA.

DNEKTPOJIBUKYIIAsi CUJIa M BHYTPEHHEE COINPOTUBICHHE MCTOYHUKA TOKA. 3aKOH
Oma 1t moTHOM (3aMKHYTOM) AnekTpuueckoit nenu. KopoTtkoe 3ambikaHue.

DJIEKTPOHHAs MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TemMneparypsl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX MYYKOB.

[TonmynpoBonnuku. CoOCTBEHHAss M MPUMECHAs MPOBOJAUMOCTH MOJYIPOBOIHUKOB.

CoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.
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DNEeKTpUYECKUA TOK B paCTBOpAaX M pacIuiaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
OUCCOLUALNS. DIEKTPOIIU3.

OnexTtpuyeckuid TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSITENIBHBIA pa3psii.
Mosnus. [1na3ma.

TexHuyeckue ycTpoiCTBa M MPAKTUYECKOE NMPUMEHEHHUE: aMIEPMETpP, BOJIBTMETP,
peocTaT, MICTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHble TPUOOPHI, AIEKTPOOCBETUTEIHHbBIC
npuOoOpbl, TEPMOMETP  CONPOTHUBJICHHS, BaKyyMHBbI JHOJ, TEPMHUCTOPHI U
(oTOpE3UCTOPHI, NOTYNPOBOAHUKOBBII AHO], raJbBaHUKA.

Jemoncmpayuu: I3mMepeHne CUiibl TOKA U HAPSIKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUSA IMUIMHAPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOLIAIN
IIOIIEPEYHOT 0 CEYEHHUs U MaTepuaa.

CMmenaHHOE COeIMHEHNE ITPOBOIHUKOB.

IIpssMoe u3MepeHne dIIEKTPOABUKYILEH CUIIBIL.

KopoTkoe 3amblkaHHE€ TalbBaHMYECKOTO JJIEMEHTA M OLEHKAa BHYTPEHHETO
CONIPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAIIOB OT TEMITEPATYPBL.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii  sxkcnepumenm, naabopamopuvle pabomsi. VI3yueHue CMEIaHHOTO
COEMHEHNS PE3UCTOPOB.

N3mepeHne HSIIEKTPOABHKYIIEW CHJIBI HCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

Habmronenue anexrposnsa.

MexknpeaMeTHbIE CBSI3H

Nzyuenne kypca pusuku 6a3zoBoro ypoBHs B 10 kjacce oCyHIECTBISETCA C yU4ETOM
coJiepKaTeNIbHBIX MEXKITPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTHUH, XUMUH,

reorpaduu ¥ TEXHOJIOTHH.
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Meswcnpeomemusie nousamusi, CBSI3aHHBIE C U3YUYEHHEM METOJI0OB HAYYHOT'O MO3HAHUS:
SBJICHWE, Hay4yHbId (aKkT, TUIoTe3a, (QuU3MUecKas BeJIUYWHA, 3aKOH, TEOpHs,
HaOJI0JIEHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: penieHUe CHUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUs, Mmapadona,
rurnep0Ooia, ux rpa@uKu U CBOKMCTBa, TPUTOHOMETpUUECKHEe QYHKIIMU: CUHYC, KOCHHYC,
TAHT€HC, KOTAaHIN€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI W HX
MIPOCKIMU HA OCU KOOPAUHAT, CJI0KECHUE BEKTOPOB.

buonocus: mMexaHwdeckoe JBM)KEHHUE B JKUBOM mpupoae, auddysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OPTraHU3MOB (BUJBI TEIUIONEpEeadyH, TEIJIOBOE pPaBHOBECHE),
BJICKTPUYECKUE SIBIICHUS B )KUBOW IIPUPOJIE.

Xumus: IDUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJIAPHAs MAacca, TEIUIOBBIC CBOWMCTBA TBEPIBIX TEJ, KUIKOCTEW W Ta30B,
BJICKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJMTHYECKAs JAUCCOLMAIINSA, TaJIbBAHUKA.
I'eorpadus: Bra)xHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoecus: npeoOpa3oBaHUE JBUKEHHUHW C HUCIIOJIb30BAaHUEM MEXaHHM3MOB, YYET
TPEHHUSI B TEXHUKE, MOJIIUIMHUKYU, HCIOJIb30BAaHWE 3aKOHA COXPAHEHUS HMMITYJbCa B
TeXHHUKE (pakeTa, BOJOMET W JPyrue), JBUTATeIb BHYTPEHHETO CTOpaHMs, MapoBas
TypOuHa, OBITOBOM  XOJOJWJIBbHHK, KOHJMIIMOHEP, TEXHOJOTHH  IOJYYCHUS
COBPEMEHHBIX MATEPUATIOB, B TOM YHCI€ HAHOMATEpHAJIOB, M HAHOTEXHOJIOTHH,
AJICKTpOCTAaTHYECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPHOOPOB, KCEPOKC, CTPYHHBIH
IMPUHTEP, DJEKTPOHArpeBaTeNIbHbIC MPUOOPHI, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJbBaHUKa.

11 KJIACC
Pa3znen 4. DiaeKkTpoAMHAMMKA
Tema 3. MarautHoe nmoJjie. JJeKTPOMATHUTHAS UHIAYKIUS

[IocTossHHBIE MarHuThl. B3aumMoaelcTBHE MNOCTOSHHBIX MAarHMTOB. MarHuTHOE
nosje. BekTop MarHUTHOM WHAYKUUU. [IpuHIMI Cynepno3uiuyd MarHUTHBIX IOJIEH.
Jluanm MarsuTHOM wWHAYKUMM. KapTuHa nMHWKM MAarHUTHOM WHAYKUHUW ITOJS

ITOCTOAHHBIX MAardHuTOB.
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MaruutHOE moje NpOBOAHMKA C TOKOM. KapThHa JMHMM WHAYKUWA MarHUTHOTO
noJig JUIMHHOIO IpPSMOIO IIPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOI'O IPOBOJIHHUKA,
KaTymku ¢ TokoM. OnsIT Dpcrena. BzanmoaelicTere NpoBOIHUKOB C TOKOM.

Cuina AMmriepa, €€ MOZlyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ Moayip W HampasicHue. J[BH)KCHHE 3apsOKEHHOM YacTHLBI B
OJIHOPOJHOM MarHuTHOM nosie. Paborta cunel JlopeHua.

SIBneHUE 3IIEKTPOMarHUTHOW MHIAYKUIMH. [IOTOK BeKkTOpa MarHUTHOW HHIYKLHU.
DJIEKTPOJABUKYILAsA CHJIA HHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInU Papanes.

BuxpeBoe snmekTpudeckoe nosie. DJIEKTPOABHKYINAs CHJIA MHAYKIIMU B TIPOBOJIHUKE,
JIBWKYLIEMCs [IOCTYIIATEJIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuso Jlenua.

WNHIyKTUBHOCTD. SIBJIEHHE CAaMOMHIYKIMU. DJIEKTPOABIIKYIIAs CUIIA CAMOMHYKIUH.

OHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE MAarHWTHI,
ANEKTPOMArHuThl,  DJEKTPOABUTATENb,  YCKOPHUTENIHM  DJIEMEHTApPHBIX  YACTHL,
WHIYKLIIMOHHAS I1eYb.

Jlemoncmpayuu: OnslT Ipcrena.

OTKJIIOHEHHE IIEKTPOHHOT'O ITyYKa MATHUTHBIM ITOJIEM.

JInHUM MHIYKIIUYM MarHUTHOIO ITOJIS.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb  JJIEKTPOJABMXKYLIEH CHJIBI HMHIYKIHH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomsi. VI3yueHue MarHuTHOTO IOJIS

KAaTYLIKHA C TOKOM.
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Uccnenosanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIAH.

Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. MexaHu4ecKHe U 3JIEKTPOMATHUTHbIE KOJIEOAHUS

Konebarenbnast cucrema. CBoOOIHbIE MeXxaHUYecKue KojebaHus. ['apmMoHudeckue
konebanus. [lepuon, yacrota, ammiutyna u gaza konebanuil. [IpyXKUHHBIA MasTHUK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMoHMuYeckux kosieOanuid. IIpeBpareHue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii KOHTYp. CBOOOIHBIEC JEKTPOMATHUTHBIE KOJICOAHUS B MJ€aTbHOM
K0J1€0aTeTbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYECKUMHU U 3JIEKTPOMATHUTHBIMU
koneOanusmMu. @dopmyna TomcoHa. 3aKOH COXpAaHEHHsS SHEPIMM B HICAJIBHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBienne o 3aTyxarolmux KojeOaHusX. BbIHYXICHHbIE MeEXaHUYECKHE
KoJieOanusi. Pezonanc. BeIHyX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

ITepemennsblii Tok. CHHYCOMIAIbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSAKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenadya W MOTpeOJCHHE DIICKTPHUUSCKOM
SHEPruu. OKOJIOTMYECKHE PHUCKHM TPU MPOU3BOACTBE dJIEKTposHepruu. KymnbTypa
HCTIOJIb30BAHUS AJICKTPOIHEPT MU B TIOBCETHEBHOM KU3HH.

TexHndeckre yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: JIEKTPUUYECKUN 3BOHOK,
TE€HEepPATOp MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTponepeay.

Jlemoncmpayuu: ViccnenoBaHue mapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (MPYKUHHBIN
WM MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBOWCTB BhIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcuwinorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa M HANpsDKEHUST OT BPEMEHU) s

OJICKTPOMArduTHBIX KOJICOAHMI.
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Pe3onaHc npu nmociaenoBaTENbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenps TMHUY IEKTpONEPEAAYH.

Vuenuueckuii sxcnepumenm, nabopamopmuvie padbomsi. VccnenoBaHue 3aBHCHUMOCTH
nepruosa MaiblX KojeOaHuMM TIpy3a Ha HUTH OT JJIMHBI HUTH M MAacchl Ipy3a.
Hccnenopanne IepeMEHHOTO TOKa B ILENM W3 IOCIEA0BATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. MexaHn4ecKkHe U 3JIEKTPOMATHUTHbBIEC BOJIHbBI

Mexanuueckne  BOJIHBL, ycinoBua — pacnpoctpadHenHus. I[lepumoa.  CkopocTh
pacupocTpaHeHussT M JUIMHA BOJIHBL. IlomepedHble W NPOJOJBHBIE  BOJIHBI.
WNuTtepdepenius u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUSl H3JIYy4YEHUS DSJIEKTPOMAarHUTHBIX BOJIH.
B3anmnuas opuentauusa BektopoB E, B, v B anektpomarHutHOW BoJsHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXCHHWE, NPEJIOMJICHUE, TMOJsIpu3anus, JUPpaKius,
unTepdepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIkayna 3JIEKTPOMarHUTHBIX BOJIH. [I[prMEHEHNE AIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IprHIMIIBI paguOCBS3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEbI.

TexHuyeckne  yCTpOMCTBA W NPAKTHYECKOE  TNPHUMEHEHUE:  MY3bIKAJIbHBIE
UHCTPYMEHTHI, YyJIbTPA3BYKOBas [HATHOCTHKA B TEXHUKE W MEAMIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jemoncmpayuu: O6pa3zoBaHue U pacpOCTPAHEHUE TONMEPEYHBIX U MPOJIOIBHBIX BOJIH.
KoneOmtomieecs Tei10 Kak UICTOUYHUK 3BYKa.

Habmonienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HabntonieHue cBsA3M TPOMKOCTM 3BYKa M BBICOTBI TOHAa C aMIUIUTYIOW M YacTOTOM

KOJICOAHMIA.
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HUccnegoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPAXKEHHUE, NPEIOMIICHHUE,
noJispu3anus, 1udpakius, THTepPepeHIus.
Tema 3. OnTuka

I'eomerpuueckas onrtuka. [IpsAMOIMHEHOE pacpOCTpaHEHUE CBETAa B OJIHOPOJHOMU
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n300pakeHnid B MIIOCKOM
3epKa’e.

[Ipenomienue cBera. 3aKOHBI MpeEOMJIEHUS CBeTa. AOCOIOTHBIM MMOKa3aTelb
npenomneHus. llonmHoe BHyTpeHHee oTpaxkeHue. llpenenbHbId  yroa MOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcus cBera. CinoxHbli coctaB Oenoro cseta. LBer.

Cobwuparonyie U pacceuBaromue JUH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U
onTHYeCKash cuia TOHKOW JuH3bL [locTpoeHue u300pakeHHl B COOUpAIOIUX H
pacceuBaromux JuH3axX. DopMysa TOHKON JUH3bIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl MNpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MuTtepdepenuus cBera. KorepeHTHbE UCTOYHUKH. Y CIOBHS
HAOJIIOICHUSI MAKCUMYMOB M MHUHMMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YciaoBUE HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IPHU NaJCHUN MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCcTpoicTBa M MPAKTHUYECKOE MPUMEHEHHUE: OYKH, JIyna, oToanmnapar,
MPOCKITMOHHBIN anmmapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TUGPaKIIMOHHAS
pEIIETKA, TTOIAPOUL.

Jlemoncmpayuu: 1IpAMOIMHEHHOE PACIPOCTPAHCHUE, OTPAXKECHUE U IPEIIOMIICHHUE
CBETA.

OnTuyeckue npudOpHI.

IlonHOE BHYTpEHHEE OTPAKEHUE.

Monenb cBeTOBOA.

HccnenoBanue cBOWCTB U300paKeHHI B JTMH3AX.
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Mopenu mukpockona, Teneckona. Habmonenue natepdepeniiuu ceera. Habmonenue
nudpakiiy CBeTa.

Ha6nronenue nucnepcnu cBera.

[TonydeHnue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[Toydyenue cekTpa ¢ moMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaGnronenue nonspusanum cBeTa.

Vuenuueckuii  sxcnepumenm, nabopamopHvie pabomsi. W3MepeHune mokazarens
npesnoMJIeHus cTekia. KccienoBanrue CBOMCTB M300paKEHHM B JIMH3aX.

Habnronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONH TEOPUU OTHOCHTEIbHOCTH

I'pannupl NPUMEHMMOCTH KJIACCUYECKOW MeXaHMKh. llocTymarsl cnennanbHOU
TEOPUH OTHOCHUTEJIBHOCTH: HWHBAapUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
NPUHIUI OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKPALLEHUE JJIUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTHIIBI.

CBs13p Macchl C DHEPTUEW M UMITYJIBCOM PEIATUBUCTCKOW YACTHUIIBI. DHEPIUS MOKOS.
Paznen 7. KBantoBas pusuka
Tema 1. Di1eMeHTbl KBAHTOBOI ONTUKH

®otonbl. Popmyna Ilnanka cBsA3M 3HepruM (QOTOHA C €ro 4YacTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTe u wuccienoanue ¢ortoddpdexra. Onbitel A.I'. CrosieroBa. 3aKOHBI
dotordpdexra. YpaBHenue OuHmTerHa a1 dorodddexra. «KpacHas rpanuia»
doToarddexra.

JlaBnenue cBera. OnwiTel I1.H. JIcOenena.

XHWMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
COJIHEUHasi baTapesi, CBEeTOUO.

Hemoncmpayuu: ®otor¢p ekt Ha YCTAaHOBKE C IIMHKOBOM TJIACTHHOM.
Uccnenosanne 3akoHOB BHeMHET0 GoTodddexTa.

CBeToano.
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Connednas Oarapest.
Tema 2. CTpoenne aTroma

Monens aroma Tomcona. OmbeiTel  Pesepdopma 1o paccesHUIO — 0-YacTHIIL.
[Inanerapuas monens atoma. [loctynatel bopa. U3nydenue u nornomnieHue GoToOHOB
IIpU [EPEXO0JIE€ aTOMa C OJIHOIO YPOBHSI SHEPruM Ha Apyroil. Bunel cnektpoB. Cnekrp
YPOBHEHN 3HEPIUHU aTOMa BOAOPOLA.

BonnoBeie cBoiictBa uactuill. Bomnel ge bpoitnsa.  KopmyckynsipHO-BOJHOBOM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.
TexHuueckre yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIM aHAIU3

(cekTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu. Monens onbita Pesepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHeWyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, aabopamopuvle pabomwl. HalnroleHue JIHWHENYaToro
CIIEKTpA.
Tema 3. ATomHOe sIApO

OKCIIEpUMEHTBI,  JOKa3bIBAIOIME  CIOXKHOCTb  CTpOeHMs  sAnpa.  OTKpeITHE
paanoaktTuBHOCTH. OmnbiThl Pesepdopma mo ompeneneHuto coctaBa pagrloaKTHBHOTO
usnyuenusi. CBoicTBa anbda-, 6eta-, ramma-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha
KUBBIC OPTAHU3MBI.

OTtkpeITHE TTPOTOHA U HeWTpoHa. Hykinonnas moxens sipa ['eitzenbepra— MBanenko.
3apsn sapa. MaccoBoe unciio aapa. M30Tornsl.

Anbba-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacnan. ['amma-uzmyuenue.
3aKOH paMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepublie cuibl. Jlegext macchl sapa.

SAnepueie peakuuu. [lenenue u cuHTe3 A1€p.

Anepusiii peaktop. TepmosnepHbiii cuHTe3. [IpobGiieMbl U MEPCIEKTUBBI SIICPHOU

SHEPIreTUKHU. DKOJIOTUYECKHE ACIIEKThI IAEPHOU SHEPTETUKH.
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DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1bl HaOJIIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHULI.

OyHaaMeHTalbHbIE B3aUMOIeHCTBUS. EqUHCTBO (hr3Hueckoi KapTUHBI MHpA.

TexHuYecKue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: JIO3MMETp, Kamepa
BunbcoHna, siaepHsblil peakTop, aToMHasi bomoa.

Lemoncmpayuu: C4ETYNK MOHU3UPYIOIINUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomsi. VcciaenoBaHue TPEKOB YaCTHIL
(1o rotoBbIM (hoTOrpadusiM).

Paszpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS acTpoHOMHUU. IIpukiIagHOE KW MHMPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3anoro He6a. Co3Be3nus, sipKkue 3BE3/1bl, JIAaHETHI, UX BUAMMOE JIBHKEHUE.

Conneunas cucrema.

Connue. Conneynasg akTuBHOCTh. Mlctounuk sHeprun CosHOIA W 3BE3M. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[narpamma «CIeKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/1bI
[JIABHOM TIOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» IS 3BE3N
[JIABHOM  TOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (CoOBpEeMEHHbIE
IPEICTABIICHUS O IPOUCXOKAECHUH U 3BOIIOIMY COoNHIA U 3BE31. DTaIllbl )KU3HU 3BE3.

Muieunsiii [Iyts — Hamia ["anaktuka. [lonoxenue u aemxenne ConHua B ['anakTtuke.
Turnbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApPaX TAUIAKTHK.

Bcenennas. Pacupennie Beenennoitl. 3akon Xa06usa. Pazoeranue ranaktuk. Teopus
Bospiroro B3peiBa. PenukTOBOE U3ITydEHHE.

Macmrabnas crpyktypa Bcenennoit. Meraramaktuka. Hepeménubie mpoOaeMsbl

aACTPOHOMMUH.
Vuenuueckue nabnrooenus. HabmoneHus: HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BaHHEM
KOMITBIOTEPHBIX TPUIOKEHUHN AJisi OMpEeeNieHUsl MOJIOKEHU HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3usi CeBEepHOro moJiymapusi U SpKUE 3BE3JBIL.
Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o01maonee NOBTOpeHue
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Ponp pu3ukm 1 acTpOHOMHH B 3KOHOMHYECKOU, TEXHOJIOTHYECKOM, COMMAIBHON |
ATUYECKOHN cdepax AesATEIBHOCTU YEJIOBEKa, poJib U MECTO (M3HKU U aCTPOHOMHUHU B
COBpPEMEHHOM Hay4YHOW KapTHHE MHpa, Pojb (hU3MuecKod Teopuu B (HOPMUPOBAHUU
NpeICTaBlICHU O (PU3NYECKONW KapTHUHE MHUpPA, MECTO (PU3MYECKOW KapTHUHBI MHUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBiIseTcs ¢ Y4ETOM
coJiep KaTeNIbHBIX MEXKITPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKU, OWOJIOTHUH, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meowxcnpeomemuvie nouwsmusi, CBI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO MO3HAHUSA:
ABJICHHE, Hay4yHbIi (akT, TrHUnore3a, (¢uU3NYEcKas BEIWYMHA, 3aKOH, TEOpus,
HaOJII0ICHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbI YpaBHEHUH, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC,
KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U
UX MPOEKIUU HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOIHBIE JIEMEHTaPHBIX
(GyHKUMNA, MPU3HAKK MOJ00US TPEYTOJbHUKOB, ONpPEIETIEeHUE IUIOIIAN TUIOCKUX QUryp
u 00BEMa Tel.

Buonocus: >nekTpuueckue sIBICHUS B KMBOW NPHUPOAE, KojeOaTeabHbIe IBUKEHHS B
KUBOM TMPUPOJIC, ONTHUYECKUE SIBJIICHUS B KMUBOW MNPUPOJE, ACHUCTBUE paavalldM Ha
YKHUBBIE OPTAHU3MBI.

Xumusi: CTPOCHHE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TE,
MEXaHU3Mbl O0pa30BaHUsl KPUCTAUIMYECKOM PpEIIETKHU, CHEKTPAIbHBIA aHaAIH3.
l'eocpaghus: MarHUTHBIE TIOTIOCA 3€MIIH, 3aJIEKH MAarHUTHBIX py[, (GOTOCHEMKA 3eMHON
NOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.

Texnonocus: JIMHUU aJeKTponepeaay, reHEepaTop IIEPEMEHHOTO TOKA,
3JIEKTPOJIBUTATEIIb, MHIYKIIMOHHAS [1€4b, PaJap, paIUONPUEMHHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBY-mieub, NPOEKIIMOHHBLIM ammapar, BOJOKOHHAs ONTHKA, COJIHEUHAs

Oarapes.
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INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA
OcBoenue yueOHoro mnpeamera «®Pu3nka» Ha YpPOBHE CPEIHET0 OONIETOo

oOpazoBaHusi (0a30BbId YpPOBEHB) JOKHO OOECHEYUTh MOCTHIKEHHE CIIEIYIOIINX
JUYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX O00pa30BaTENbHBIX PE3YJIbTATOB.
JIMUHOCTHBIE PE3YJIBTATDI JluuHoCcTHBIE pPE3yJbTaThl OCBOCHUS Yy4€OHOTO
npenMera «PU3MKa» JNOJDKHBI OTPakaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJCTBOBaThCsl C(HOPMUPOBAHHOM BHYTPEHHEW MNO3UIMEH JIMYHOCTH, CHUCTEMOM
LIEHHOCTHBIX OPHEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHHI, COOTBETCTBYIOIINUX
TPaJIULUOHHBIM IIEHHOCTSIM POCCUHCKOro OOLIeCTBa, pacIIUPEHUE KU3HEHHOTO OIbITa
U OIbITa [JEATEIPHOCTHM B IIPOLIECCE pPEAJM3aluy OCHOBHBIX  HallpaBJICHUI
BOCITUTATEIbHOM JIEATETbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaxkIaHCKOro BOCHHUTAHUSI: C(OOPMHUPOBAHHOCTh TPAKIAHCKOW MO3ULIUU
oOy4Jaronierocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YIIEHA POCCHUICKOIro O0OILEeCTBa;
MPUHATUE TPAAUIIMOHHBIX OOIIEYETIOBEYECKHX T'YMAHUCTUYECKUX U JIEMOKPATUUECKUX
LEHHOCTEN; TOTOBHOCTHh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX IPaXKIaHCKOIO
o0l11ecTBa, y4aCTBOBAaTh B CAMOYIPaBICHUU B 00pa30BaTeIbHOW OpraHU3allK; YMEHUE
B3aMMOJICWCTBOBATH C COITMATBHBIMU MHCTUTYTAMU B COOTBETCTBUU C MX (PYHKITUSIMHU U
Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTpMOTHYECKOTr0 BOCHMTAHMA: CHOPMUPOBAHHOCTH POCCHUMCKON Tpa)kIaHCKON
UJCHTUYHOCTH, NATPUOTU3MA; IEHHOCTHOE OTHOLIEHNE K TOCYIapCTBEHHBIM CHUMBOJIaM,
JOCTHXKEHUSIM POCCUUCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) NAYXOBHO-HPABCTBEHHOI'0 BOCHUTAHUS: COOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMSI, ITUUYECKOTO TOBEIEHUS; CIOCOOHOCTh OLEHUBATh CUTYAllMIO0 U MPUHUMATh
OCO3HAHHBIE pELIEHUs, OPHUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM 4YHUCJIE B JAEATEIBHOCTH YYEHOIO; OCO3HAHHME JIMYHOIO BKJIAJaa B
OCTPOEHUE YCTONYMBOTO OYAYIIEro;

4) 3cTeTUYECKOr0 BOCIUTAHMS: ICTETUUYECKOE OTHOIIIEHUE K MUPY, BKJIIOYAs ICTETUKY

HAy4YHOTO TBOPYECTBA, MPUCYIIETO (PU3HUECKON HAYKE;
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S) TpyaoBoro BOCHMTAHMA: HMHTEpPEC K pPa3NUYHBIM cdepaMm TpodhecCHoHaTbLHON
JESTEIBHOCTH, B TOM YHCJI€ CBA3aHHBIM C (U3UKON U TEXHHKOM, YMEHUE COBEpIIaTh
OCO3HAHHBINA BBHIOOp Oyaymel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIE
IUTaHbl; TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rHYecKOro BOCHHUTAHHUS: CHOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYpPHI,
OCO3HaHWE TIJIO0ATBHOTO XapaKTepa »HSKOJOTMUECKUX MpoOsieM; IUIaHUpOBaHUE U
OCYIIIECTBIICHUE [JECUCTBUM B OKPYXKAIOUIEH Cpell€ HAa OCHOBE 3HAHUS IENer
YCTOMYMBOIO  Pa3BUTHS  YEJIOBEYECTBA;  PACIIUPEHUE  OMNbITa  JACSITEIbHOCTU
HKOJIOTUYECKOM HANPABJICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKeE;

7) LEHHOCTH HAYYHOI0 TO3HAHMA: C(OOPMHUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3NYECKON HAYKU; OCO3HAHME
[IEHHOCTH HAay4YHOW JESTENbHOCTH, TOTOBHOCTh B TIPOLIECCE U3YYCHUS (PUBUKHU
OCYUIECTBJISATh MPOEKTHYIO M MCCIEI0BATEIbCKYIO AEATEIbHOCTh MHIWBUIYAIBHO U B
rpyIIIe.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

- CaMOCTOSITEIBHO (POPMYJIMPOBATH U AKTyaIM3UPOBATh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- OMNpeNeNsATh LeU AeATeIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHKCHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B paccMaTpUBaeMbIX (HU3UYECKHUX
SIBJICHUSAX;

- paspabaThiBaTh IUIAaH pEIICHUS MpoOJeMbl € YYETOM aHaldu3a HUMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBHI B JICSITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

- KOOPAMHHUPOBATH U BBIMOJHITH Pa0OTy B YCIOBHSIX PEaTbHOTO, BUPTYAJIHHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

- pa3BuBaTbh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6J’ICM.
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Ba3oBble uccienoBaTebcKue 1eiicTBUSL:

- BJQJCTh HAyYHOHM TEPMUHOJIOTHEH, KIIIOYEBBIMU TMOHATUAMH UM METOJAMHU
duznyecKoil HayKu;

- BIJIQJIeTh HaBbIKaMHU Y4E€OHO-UCCIIEIOBATEIBCKOM M TMPOEKTHOM JESITEIIbHOCTH B
0o0nacTu (PU3MUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IOUCKY
METOJOB pemieHusl 3amad (U3HUECKOTO COJACP)KaHUS, TNPUMEHCHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

- BIIQJICTh BUAAMH JIEATCILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIINH,
peoOpa30BaHUIO U PUMEHEHHIO B PA3IUYHBIX YICOHBIX CUTYAIUAX, B TOM YHCIIC MPU
CO3JIaHUU YYEOHBIX IPOEKTOB B 001acTH (PU3UKH;

- BBISABJISATH NMPUYMHHO-CJICACTBECHHBIC CBSI3M M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUNoTe3y €€ pelleHus, HaX0IUTh apIYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

- aHAJU3WPOBATh TMOJYYEHHBIE B XOJIC PCIICHUS 3aJaydl PEe3yNbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

- CTaBUTH U (HOPMYIUPOBaATH COOCTBEHHBIE 33/1aud B 00pa30BATEIILHOU JIEATEIIbHOCTH,
B TOM YHCIIE TIPU U3yUYEeHUU (PU3UKH;

- 1aBaTh OIEHKY HOBBIM CUTYaIIMsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

- YMeThb TIEPEHOCHUTHh 3HaHWUA 1O (uU3MKEe B  MPAKTHUYECKYH  00JacTh
KU3ZHENICATESIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHMS M3 PA3HBIX MTPEIMETHBIX 001aCTeH;

- BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

- CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONUE aThbTePHATUBHBIC PEIICHMUS.

Paborta c unpopmanueii:

- BIIaJIeTh HABBIKAMH TMOJy4YeHUs WHOOpMAIUU (U3UIECKOTO COJCpPKAHUS W3
MCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSITEILHO OCYIIECTBIATH TOUCK, aHaJu3,
CHUCTEMAaTH3AlMI0 M WHTEPIpPETAi0 HWHGOPMAIIMK Pa3IMYHBIX BUIOB W  (hopm
MIPEICTABJICHHUS; OLICHUBATh TOCTOBEPHOCTh MH(POpMAITNK;

- UCIOJIb30BaTh CPEACTBA MH(GOPMAIIMOHHBIX WU KOMMYHUKAIIMOHHBIX TEXHOJOTUU B

PCUICHNH KOTHHUTHUBHBIX, KOMMYHUKATUBHBIX W  OPraHM3allMOHHBLIX 3aga4d C
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coOmroleHneM  TpeOOBaHHWI  J3PrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, THUTHECHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30MacHOCTH;

- CO3/71aBaTh TEKCTHl (PU3MUECKOTO COJEpKaHUs B PA3IUYHBIX (opmaTax C ydy&ToM
Ha3HadyeHUs HMHPOPMAIMKM U IICJICBOM ayJAWTOpUU, BBIOMpas ONTHUMaIbHYIO (Gopmy
MIPEACTABJICHHS ¥ BU3YATH3AIIUH.

KoMMyHuKaTHBHBIE YHHBEpPCcAIbHbIE yYeOHbIE 1eHCTBUSA:

- OCYIIIECTBIIATH OOIICHNE HAa YPOKaX (PM3UKH M BO BHEYPOUHOU JESITCIIBHOCTH;

- pacIo3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

- pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHMS C HCIIOJIb30BAaHUEM SI3BIKOBBIX
CPEIICTB;

- IOHUMAaTh U HUCIIOJB30BaTh MPEUMYIECTBA KOMaHIHOM U MHIWBUAYAJTbHOU pabOTHI,

- BEIOMpPATh TEMATUKY U METObI COBMECTHBIX JICUCTBUM ¢ YUETOM OOIIUX HHTEPECOB, U
BO3MOXKHOCTEH Ka)KJI0ro 4iCHA KOJUIEKTHBA;

- IPUHUMATH 11U COBMECTHOM JCATEILHOCTH, OPTaHM30BBIBATh U KOOPIAMHHUPOBATH
JEUCTBUS TIO0 €€ MOCTMIKCHHMIO: COCTaBIIATh TUTAH ACHCTBUH, pacmpeacisTh POJU C
y49ETOM MHEHUHM YYaCTHHUKOB, 00CYKJaTh PE3yIbTaThl COBMECTHOM pabOTHI;

- OIICHHMBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXKJIOr0 ydacTHHMKA KOMaHABI B OOIIUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;

- IIpeJiaraTh HOBBIE MPOCEKTHI, OIIECHUBATh UJEH C MTO3UIIMN HOBU3HBI, OPUTUHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

- OCYIIECTBIIATH IMO3UTUBHOE CTPATETUYCCKOE TMOBEICHHUE B PA3IUYHBIX CHTYAIUAX,
MPOSIBIIATh TBOPUECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBepPCAaJbHbIe YUeOHbIE TeHCTBUSA
Camoopranusamnus:

- CAaMOCTOSITEIILHO OCYIIECTBIISITH TO3HABATEILHYIO JIEATEILHOCTh B 00J1aCTH (PU3UKH U
aCTPOHOMUH, BBISBJIATH IPOOJIEMBI, CTAaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a1a4H;

- CAaMOCTOSITEIILHO COCTABIISATH IJIaH PEIICHUS PACYETHBIX U KAY€CTBEHHBIX 3a7a4, IJIaH
BBITIOJTHEHUS TPAKTUUECKON pabOThl C YYETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX

BO3MOXKHOCTEH U HpeI[HO‘-ITeHI/If/'I; AaBaTb OLICHKY HOBBIM CUTYAIIUAM,
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- pacIIMpsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEATNOUYTECHUH;

- JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH
3a peuIeHue;

- OLICHUBATh NPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBIICHUIO
SpyAMIMH B 00OjacTu (DU3MKHU, IOCTOSHHO IIOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBII YPOBEHB.

CaMOKOHTPOJIb, IMOLIHOHAJIBHBIN HHTEJICKT:

- 1aBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTHh KOPPEKTUBBI B I€ATEIILHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

- BJAJETh HaBbIKAMM IO3HABATEJNbHON peQeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI Y MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

- HUCIOJIb30BaTh MNpUEMBI pedieKCUH A OLEHKU CHUTyallud, BbIOOpa BEPHOTO
peuieHus;

- YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS M0 UX CHUKEHUIO;

- IPUHUMATHh MOTUBBI M apTYMEHTBI APYTUX [IPU aHAIU3€E PE3YyJIbTaTOB ACATENbHOCTH;

- IPUHUMATh €051, TOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

- IPUHUMATHh MOTUBBI U apTyMEHTBI APYTUX [IPU aHAIU3E PE3yJIbTaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B nponecce 10CTUXKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI O (PU3UKE
JUISL YPOBHSI CpeIHEro o001ero o0pa3oBaHUs y OOYYalOIIUXCS COBEPIIEHCTBYETCS
AMOIIMOHAJIBHBIN MHTEIJIEKT, MPEANOIaratonifi copMUpPOBAHHOCTH:

- CaMOCO3HaHU$, BKJIIOYAIOUIErO0 CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIIBHOE
COCTOSIHUE, BUJIETh HAMpPaBJICHUS Pa3BUTHS COOCTBEHHON SMOLIMOHAIBHOM cepbl, ObITH
yYBEpPEHHBIM B ce0e;

- CaMOpEryJIMpOBaHUs, BKJIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CTIOCOOHOCTh aJalTUPOBATHCS K AIMOLMOHALHBIM
U3MEHEHUSM U MPOSBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIENH CTPEMIIEHUE K JOCTHKEHUIO LETIU U yCIEXY,

OIITUMHU3M, HHUIIUATUBHOCTL, YMCHHUC HeﬁCTBOBaTB, HCXO0OA U3 CBOUX BOSMO}KHOCTeﬁ;
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- DMIIATHH, BKJIIOYAIOIEH CIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €ro MpPH OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBUIO U
CONEPEKNBAHUIO;
- COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTHh BBICTPAWBATH OTHOIICHUS C
IPYTUMHU JIIOJbMHU, 3a00TUTHCSA, TMPOSBIATH HHTEPEC W pas3peniaTh KOH(IUKTHI.
HNPEAMETHBIE PE3YJIBTATHI

K konny o60yuenuss B 10 kilacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:
- JEMOHCTPUPOBaTh HAa NPUMEPAX pOJIb U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KapTUHBI MHUpPA, B Pa3BUTHM COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKOU JEATEIIBHOCTH JIIOJIEH;
- YUUTHIBaTh IPAHULIBI IPUMEHEHHS M3YUYEHHBIX (PU3MUECKUX MOJENIEH: MaTepuaibHasl
TOUYKA, MHEpLUHUAJIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WICANIbHBIN TIas3,
MOJEJIA CTPOCHHUSI Ta30B, KUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIM SJIEKTPUUECKUN 3apsi]
IpU pelieHUuU PU3NYECKUX 3a/1ay;
- pacrno3HaBaTh (pU3MYECKUE SIBJICHUS (TIPOLIECChl) U OOBICHITh UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJSIPHO-KMHETHYECKOW  TEOPUM  CTPOEHHs  BEllecTBa U
ANEKTPOJMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBHKEHUE,
CBOOOJHOE TMaJeHUE TeJl, JBUKEHUE MO OKPYXHOCTH, WHEPLMS, B3aUMOJICUCTBUE TeE,
muddy3usi, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHUE
o0bEéMa Ten mNpHu HarpeBaHuWW (OXJAXIECHHM), TEIJIOBOE paBHOBECHE, HCIApPEHHE,
KOHJEHCAlus, [UJIaBJI€HUE, KpPUCTAUIM3AlMs, KHUIIEHHE, BJIAKHOCTh  BO3/AYyXa,
MOBBIIICHUE JIaBJICHUS Ta3a NPH €r0 HarpeBaHUM B 3aKPBITOM COCYAE, CBA3b MEXKAY
napamMeTpaMH COCTOSIHHS Ta3a B M30IPOLIECCaxX, AJIEKTPHU3alUs Tell, B3auMOJACHCTBUE
3apsJI0B;
- ONHCHIBaTh MEXaHWYECKOE JABW)KCHHE, MHCIONb3yd (U3HMUYECKUE BEJIMYMHBI:
KOOpJIMHATA, MyTh, NMEPEMEILEHNUEe, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC
TeNa, KWHETHYeCKas »JHEprusi, IOTeHIMAaIbHAs DSHEpPrus, MeXaHudeckas paboTa,

MCXaHNYCCKasd MOIIHOCTb, IIPKU OIMMCAHWH IMPABUJIBbHO TPAKTOBAThH (1)I/ISI/I‘ICCKI/II‘/JI CMBICJI
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WCIIONIb3YEMBIX BEIUYMH, HX OOO3HAYeHHs] W EIUHHIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOILME JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMHU BETMUMHAMU;

- ONHCHIBATh M3YYECHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIEC SIBJICHUS, UCIOJIb3YS
(u3nyeckue BEIMUYMHBL: JIaBJICHUE ra3a, TEMIEPATypa, CPEAHssI KUHETUYECKasi SHEprus
XAO0TUYECKOTO JIBJKEHUSI MOJIEKYJ, CpEIHEKBaJpaTUYHasi CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI 3HEprus, paborta rasa, K03()pPHUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOIO JBUTATENs; MPU ONMHUCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICII MCHOJb3YEMbIX BEIUYHMH, UX OOO03HAYEHUS M €AUHULBI, HAXOAUTH (HOPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

- ONMCHIBaTh H3YYEHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M 3JIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), HMCHOJB3Yd (U3MUYECKUE BEIMYMHBL: 3JIEKTPUUYECKUN 3apsi,
ANEKTPUUECKOE T0JIE, HAPSHKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHLIUAIIOB; IIPU
ONHCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJb3YEMBIX BEJIWYUH, HUX
0003HAYEHUS U €AUMHUIBL, YKA3bIBATh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUUYECKYIO
BEJIMYMHY C APYTHUMH BEJIMYNHAMY;

- aHANM3UPOBaTh (PU3UUECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI U
NpUHIUNBL: 3aKOH BcemupHoro Ttarorenus, I, II wm III 3akoner HseroTOHA, 3aKoH
COXpPAaHEHUS MEXAHMYECKOW JHEPruH, 3aKOH COXPAHEHUS MMIYJbCa, MPHHIUI
CYNEpIO3ULIMA CHWJI, TPUHLMI PABHONPABHS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUsS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpelHEeW KWHETUYECKOM SHEPruM TEIUIOBOIO JBMXKEHHUS MOJIEKYJ € aOCOJIOTHOM
TEeMIIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS 3JEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHULIbI, 001aCTH ) TPUMEHUMOCTH;

- OOBSICHATH OCHOBHBIC MPHUHIMIBI ACHCTBHUS MalllMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyarh YCIOBUS HX O€30MacHOr0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HH;

- BBITIOJIHATH HKCIIEPUMEHTHI 0 UCCIIEIOBAaHUIO (PU3UUYECKUX SIBICHUN W MPOIECCOB C

UCIIOJIb30BAaHUEM TPSIMBIX, W KOCBEHHBIX H3MEPEHHH, MpuU 3ITOM (POPMYyIHUPOBATH
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npoOjemy/3agady W THUIOTE3y YYeOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
PEIJI0KEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

- OCYIIECTBJIATHh MPSMbIE U KOCBEHHBbIC M3MEpPEHUS (HU3MUECKUX BEIMYWH, TIPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CHOCOO0 H3MEPEHHS U HUCIOJIb30BaTh H3BECTHBIE METOJIbI
OILICHKHU MOTPEIIHOCTEN U3MEpPEHUN;

- WCCJIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKHUMH BEIWYMHAMH C HMCIOJH30BaHHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTATHI
MOJTYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEIUYMH B BUJE TaONHIl U rpaduKOB, IEIaTh
BBIBOJIBI 1O pE3yJIbTaTaM HCCIICIOBAHMSI,

- coONI0aTh MpaBuja OE30MacHOTO TPYJa MPHU MPOBEACHUM HCCIECIOBAHUNA B paMKax
y49eOHOTO JKCIEPUMEHTa, y4eOHO-MCCIECIOBATEILCKON W MPOSKTHOW NESITEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00OpaTOPHOTO 000pYAOBaHMUS;

- pemaTh pacy€THBIE 3a/Jauyd C SBHO 3aJaHHOM (PU3MUYECKOW MOJIENbIO, UCIOJIb3Ys
¢u3nUecKkrue 3aKOHBI W TPUHITUIIBEI, HA OCHOBE aHAjIW3a YCJIOBHS 3a/ladyd BBIOMPATH
(bu3HUecKy0 MOJEIb, BBIIETATh (PU3NYECKHE BETUYHHBI U (HOPMYIIbI, HEOOXOIUMBIC
TUTsI €€ pereHus, TPOBOIUTH PACUETHI M OLICHUBATh PEATbHOCTH TTOJYICHHOTO 3HAUCHUS
(bM3UYECKON BEIIMUUHBL;

- pemarh KayeCTBEHHbIE 3aJauyd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
IIETIOYKY PACCYXICHUN C ONMOpOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYeCcKre IBICHUS,

- HWCIIONB30BaTh NPH PEIICHWM YYEeOHBIX 3a/ad COBPEMEHHBIC HWH(GOPMAIMOHHBIE
TEXHOJIOTUH JUIsI TIOMCKA, CTPYKTYPUPOBAHMS, HMHTEPIPETAIIMM H TPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJSpHOW HWH(OpMAIMK, TMOJYyYEHHONW W3  Pa3IdYHBIX
WUCTOYHHUKOB, KPUTHYECKH aHATM3UPOBATH MTOTyIaeMyr0 HH(OPMAITHIO;

- TMPUBOJUTH TPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-(PUZHKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TPOIECCOB OKPYXKAIOIIET0 MHUPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHH;

- WCTOJB30BaTh TEOPETHUYECKHE 3HAHWSA 1O (U3WKE B TOBCEIHEBHOW XU3HH [IJIS

obecrieyeHuss 0€30MaCHOCTH MpH OOpallleHHuH ¢ NpudopaMyd M TEXHUYECKUMU
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YCTPOMCTBAMH, [JIi COXPAHEHHMsI 370pPOBbsI U COOJIIOJIEHUS HOPM D3KOJIOTHYECKOTO
MOBECHUS B OKPYXKAIOIIEH CpeJie;
- paboTaTh B TPyMINeE C BHIMIOJHCHUEM PAa3IUYHBIX COIUAILHBIX POJICH, MJIaHUPOBATH
paboTy Tpymmbl, paMOHAIBHO pACHpPEAeNATh OO0S3aHHOCTH W IUIAHUPOBATh
JeSITEIbHOCTh B HECTAHIAPTHBIX CUTYyAIlUsIX, aJIEKBATHO OLIEHHWBATH BKJIAJ KaXJIO0r0 W3
YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI.

K xonmy oOyuenust B 11 kjacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:
- JIEMOHCTpUpPOBaTh Ha TMIpUMeEpax poib U MecTo (u3uku B GHOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpPA, B PA3BUTHM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TMPAKTHYECKOW JEATEIBHOCTHA JIOJACH, LEJIOCTHOCTh W €IMHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;
- YUWTBHIBATh TPAHUIIBI MPUMEHEHHUS W3YYCHHBIX (PU3UYECKUX MOJIETCH: TOYCUHBIN
AIEKTPUUYECKUHN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sifepHas MOJAE/bh aToMa,
HYKJIOHHAsI MOJIEJIh aTOMHOTO si/Ipa MpHY PelIeHn: PU3NIECKHX 3a/1ay;
- pacrio3HaBath (hpU3MUYECKUe sIBJICHUS (TIPOLIECChI) U OOBSACHITH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOW (DM3MKHU: DJEKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XHWMHYECKOE, MArHUTHOE JIEWCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHuTHAsl UHAYKIUS, JACHUCTBUE MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM H
JBYDKYIIUMCS  3apsifl, AJIEKTPOMATrHUTHBIE KOJEOAHWS W BOJHBI, MPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTPaKEHHUE, MpeoMIIeHHe, MHTephepeHIus, AUPpakuus U
noJisipu3alusl CBeTa, Jaucrepcusi cBera, (porolrnexkrpuueckuit adhdext (poTodrdpdexr),
CBETOBOE JaBJICHHWE, BO3HHKHOBEHHE JIMHEHYATOrO0 CIEKTpa aroma BOJOpPOJa,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJuO0aKTUBHOCTb;
- ONUChIBaTh W3YYCHHbIC CBOMCTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE, DIIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEA) U DJIEKTPOMArHUTHBIC
SIBJICHUS (MPOIECCHI), UCTIONb3Ysl (PU3UUYECKUE BEITUYUHBI: DJICKTPUUECKUN 3apsij, cuia
TOKa, DJICKTPUYECKOE HAMNPSHKEHUE, AJIEKTPUUYECKOE COMNPOTUBJICHUE, Pa3HOCTh
NOTEHIIMAJIOB, AJIEKTPOJBIKYINAs cuiia, paboTa TOKa, MHAYKIHMS MAarHUTHOIO TMOJs,

cuina Amnepa, cuna JlopeHua, HHIYKTUBHOCTh KAaTyLIKH, SHEPTUs 3JIEKTPUUYECKOTO U
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MarHUTHOTO TOJIEH, MIEPUOJT M YacTOTa KoieOaHui B KOJeOaTeIbHOM KOHTYpE, 3apsil U
Cuja TOKa B TMPOIECCEe TapMOHMYECKUX BJICKTPOMArHUTHBIX KoJjebaHuil, (okycHoe
paccTOSIHUE W ONTUYECKas CHJIa JIMH3bl, MPU ONMCAHWW MPAaBHIBHO TPAaKTOBATh
(bU3HYECKUI CMBICI UCTIOIB3YEMBIX BETUYHMH, UX 0003HAUYCHUS U €IUHUIIbI, YKA3bIBATh
(dbopMyIIbl, CBA3BIBAIOLIME JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYNHAMU;

- OINKCHIBaTh MU3YYCHHBIE KBAHTOBBIC SIBICHUS M MPOIECCHI, UCIONB3YS (PU3UUECKHEe
BEJIMYUHBI: CKOPOCTb SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa,
SHEPrUs U UMITYJIbC (POTOHA, IEPHO MOTypacnaga, SHEPTUs CBSA3H aTOMHBIX sIep, IPU
ONMKMCAHUM MPABHIIBHO TPAKTOBATh (PM3MYECKUH CMBICI HCIHOJIb3YEMbIX BEIUMYHMH, UX
0003HAaUYECHUS U €IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIUE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMU BEIUYMHAMM, BBIYUCIATH 3HaUeHUE (PU3UUECKON BEIIMYMHBI;

- QaHAJIM3UPOBATh (PUZNYECKUE MPOLIECCHI U SIBICHUS, UCIIONIb3YS (PU3NUECKUE 3aKOHBI U
OPUHIMUIBL 3aK0OH OMa, 3aKOHBI IOCJIEAOBATEIBHOTO W NApAJIIEIBHOTO COEAVMHEHUS
IIPOBOAHUKOB, 3aKOH J[[xoyns—JIeHna, 3aKOH AIEKTPOMAarHUTHOM WHIYKIMH, 3aKOH
OPSIMOJIMHEWHOTO  paclpOCTPAHEHHs CBETa, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
MpPEJIOMJIEHUSI CBETa, ypaBHEHUE OWHINTEHHaA ansi (oTtodddexra, 3aKOH COXpaHEHUS
SHEPIUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHEHMS DSJIEKTPUYECKOTO 3apsia,
3aKOH COXPaHEHHs MacCOBOTO 4YHCa, MOCTyJaaTel bopa, 3aKkoH paguoaKTUBHOIO
pacnaga, TpH 3TOM  pa3idyaTh CIOBECHYK  (OPMYIHpPOBKY 3aKOHa, €ro
MaTEMaTUYECKOE BhIPAKEHUE U yCIIOBUA (TPaHUILIbI, 00JIaCTH ) MPUMEHUMOCTH;

- ONpeAeNATh HalpaBiICHUE BEKTOpa MHAYKIMM MArHUTHOTO IMOJISI MPOBOJHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

- CTPOUTh M OIHCHIBATh M300paKEHHUE, CO37aBAaEMOE IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

- BBIMIOJIHATH HKCIIEPUMEHTHI 0 UCCIIEIOBaHUIO (PU3UUYECKUX SIBJICHUN W MPOLECCOB C
WCIIOJIb30BaHUEM TMPSMBIX, M KOCBEHHBIX H3MEPEHM: MpH 3TOM (HOPMYIHPOBAThH
npoOJjieMy/3ajady M THUIIOTE3y Y4e€OHOTrO SKCIEPUMEHTa, CcOOMpaTh YCTAHOBKY W3
MPeIJIOKEHHOTO0 000pYAOBaHUSA, NPOBOAUTH OMBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIICCTBIIATh HPAMBIC M KOCBCHHBIC HM3MCPCHUS (1)I/ISI/I‘{€CKI/IX BCIWYMH, IIpU 3TOM
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BBIOMPATh ONTUMAJBHBIA CIMOCO0 WM3MEPEHHS W HCIIOIh30BaTh W3BECTHHIE METOJIbBI
OIIEHKH MOTPEUTHOCTEN U3MEPEHUN;

- HCCIIENOBaTh 3aBUCUMOCTH (DH3WYECKUX BEIWYUH C HCIOIH30BAHUEM TPSIMBIX
U3MEpPEHUN: TpU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yJbTaThI
MOJIYYCHHON 3aBHUCHUMOCTU (PU3MUECKUX BEJIMYMH B BUEC TaOJIUIl U IpapUKOB, JeJaTh
BBIBOJIBI 10 pE3YyJIbTaTaM UCCIEI0BAHMUS;

- coOIoaTh MpaBujia OE30MacHOTO TPYJa MPHU MPOBEACHUM MCCIEIOBAHUNA B paMKax
y4eOHOTO 3KCINEPUMEHTA, Y4eOHO-UCCIEI0BATEIbCKON M MPOEKTHOU JAESITENBHOCTU C
UCIIOJIb30BAaHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOTO 000pyAOBaHMUS;

- pemaTh pacy€THBIE 3a/auyd C SBHO 3aJaHHOM (PU3MYECKOW MOJIENbIO, UCIOJIb3Ys
(u3nyuecKre 3aKOHbl W MPUHUUIBI, HA OCHOBE aHajiu3a YCJIOBHUS 3aJlayd BBIOMPATH
bu3HUecKy0 MOJEIb, BBIIETATh (PU3NYECKUE BEIMYMHBI U (HOPMYJIIbI, HEOOXOIUMBIC
IUIs1 €€ pelIeHus, MPOBOAUTh PACUETHI U OLICHUBATH PEAIBHOCTH MOJYYEHHOTO 3HAYEHUS
(br3UYECKON BEJIMUUHBIL;

- pemaTh KAaueCTBEHHBIE 3aJlayd: BBICTPAUBATh JIOTUYECKH HEMNPOTUBOPEUUBYIO
LEMOYKY PACCYXIACHUNU C ONOpOd Ha M3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU U
(bu3uYeCcKre ABICHUS,

- WCIIONB30BaTh NPHU PEIICHHH YYeOHBIX 3a/lad COBPEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTUU JJIsi TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPNPETANUU UM TPEACTaBICHUS
y4eOHOM ¥ HAy4HO-TIOMYJSpHOW WHMOpPMAIUMU, TMOJIYYEHHOM U3  Pa3IMYHBIX
UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyHaEMYI0 HH(OPMALIHIO;

- OOBSICHATh NPUHIUIIBI JCUCTBUS MAIIWH, NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pasznuyaTh YCIOBUS WX 0€30MMaCHOTO UCTIOIh30BAHUS B IOBCETHEBHON KU3HH,

- TOPUBOAWTH TPUMEPHI BKJIaJla POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTUH;

- HCMOJb30BAaTh TEOPETHUECKUE 3HaHUA MO (U3MKE B TOBCEIHEBHOW KU3HMU IS
oOecnieueHrs 0€30MacCHOCTH TpU OOpalieHud ¢ MNpudopaMu U TEXHHUYECKUMU
YCTPOMCTBAMHM, /JII COXPAHEHUS 3I0pPOBbS M COOJIIOJCHHS HOPM 3KOJIOTHYECKOIO

MIOBEAECHUS B OKPYXKAIOLIEH CPEJIE;
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- paboTaTh B TPyMIE C BHIMIOJHCHUEM Pa3IUYHBIX COIMAILHBIX POJICH, MJIaHUPOBATH
paboTy Trpymmbl, paIMOHAIBLHO pACHpEAeNATh OO0SI3aHHOCTH W IUIAHUPOBATh
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, aJcKBaTHO OLICHUBATh BKJIAJ] KaXXI0r0 U3

YYaCTHUKOB TPYMIIbI B PEIICHUE paccMaTpruBaeMoi IpoOIeMbl



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HauMenoBanue pa3aesoB M TeM
Ne i/ pasi
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KoanuecTBo 4acoB

KonTpoabublie JlaGopaTopHbie

JaekTpoHHbIe (HU(pPOBbHIE)

NpOrpamMmbl Bcero paGOTLI paBoTLI o0pa3oBaTejibHbIE PeCypPChl
Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS
L1 e, Duacone e, ) Butnuotexa LIOK
T — https://m.edsoo0.ru/7f416194
Hroro no pasneny 1
Pa3znen 2. Mexanuka
bu6mmorexa [IOK
21 Kurenariica 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
22 Jumania 10 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
23 3aKOHbI COXpAHEHILA 8 1 1 https://m.edso0.ru/7f416194
Wroro no pazueny 27
Pa3nes 3. MoJiekyasipHas (PM3HKA M TEPMOAUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM 9 1 1 bubmuoreka [IOK
' Teopun https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 OCHOBEI TepMOHHAMIII 6 1 https://m.eds00.ru/7f416194
33 A 7 bubnmoreka [JOK
: IperaTHBIC COCTOSIHHS BEIIECTBA https://m.eds00.ru/7§416194
Wroro no pazueny 22

Pazgea 4. JjiekTpoauHAMHUKA



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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41 ek « 6 bu6mmoreka [IOK
| AieKIpocTaTHia https://m.eds00.ru/7f416194
42 [TocTosHHBIN 251eKTpUUYECKU TOK. TOKH B 11 1 1 bubmuorexa [JOK
' Pa3IMYHBIX Cpeax. https://m.edso0.ru/7f416194
Wroro no pazueny 17
Pe3epBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 68 5 6
[MTPOTPAMME
TEMATHUYECKOE IINTAHUPOBAHUE
11 KJIACC
KosmmmuecTBo yacos
Ne ni/nt HanmeHoBaHMe pa3ae/ioB U TeM K 126 DJleKTpoHHbIe (LM (poBbIE)
) NPOrpaMMblI Bcero p;;OTpr?HBHMe p:ﬁ(:)f;mp HbIe o0pa3oBaTe/bHbIE PeCypPChl
Pa3nen 4 DaexkTpoannamMuka (MpoaoJKeHue)
43 MaruautHoe nose. JeKTpOMarHuTHas 11 1 1 bubnnoreka [JOK
' MHyKIIHS. https://m.edsoo.ru/7f416194
Uroro no pazgeny 11
Paznes 5. KosieOanust 1 BOJTHBI
51 MexaHu4yecKkue U 3J1€KTPOMArHUTHbIE 6 bubnuorexa [IOK
' KONeGaHmus. https://m.eds00.ru/7f416194
52 MexaHu4yecKkue U 3J1€KTPOMArHUTHbIE 6 1 bubnuoreka [IOK
' BOJIHBL. https://m.eds00.ru/7f416194
bubmuorexa [JOK
>3 Orriica 1 1 2 https://m.eds00.ru/7f416194
Hroro no pazneny 27

Pa3zngea 6. OcHOBBI crienMAaJIbHOH TEOPHH OTHOCHTEJILHOCTH



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Wroro no pazueny 3
Pa3zpnen 7. KBanToBas pusuka
7.1 DJIeMEHTbI KBAHTOBOM ONTHKHU. 3 bubmiorexa IOK
https://m.edsoo.ru/7f416194
bubmuoreka [JOK
72 CTpoetine atoma 3 https://m.edLéoo.ru/7f416194
bu6mmorexa [IOK
73 ATOMIOE 1pO 10 https://m.edLéoo.ru/7f416194
Htoro no pazneny 16
Pa3nen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPHU3MKH.
Hroro o pasueny 7
PesepBHOe Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 68
ITPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM

00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus
JleMoHCTpUpOBaTh Ha MpUMepax pojb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U

TEXHOJIOTH, B IPAKTUYECKOU IEATEIbHOCTH JIFOAEH

YYnUTBIBATH Ir'paHrIbI IMPUMCHCHU A HN3YUYCHHBIX (1)I/I3I/I‘-IGCKI/IX MOI[GJIGIZI
MaTepuagbHas TOYKAa, MHEpIHalIbHAs CUCTEMa OTcuéra, aOCOJIIOTHO TBEPJOE
TEJNO, UACAIbHBIA Ia3; MOJEIM CTPOEHUS TIa30B, XUAKOCTEH U TBEPABIX TEII,

TOUYCYHBIN NEKTPUUECKHUM 3aps]l — P pelIeHUH HU3HUECKUX 3a7a4

Pacno3naBate Qusnueckue siBiaeHHs (Ipolecchl) U OOBIACHITH UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYISIPHO-KMHETUUYECKOM TEOpUU CTPOCHUS BEILECTBA
U DJIEKTPOJUMHAMUKH: PAaBHOMEpPHOE M PABHOYCKOPEHHOE TIPSIMOJUMHEHHOE
JBIKEHUE, CBOOOJHOE MaJieHHue TeJl, JBMKEHHE IO OKPY)KHOCTHU, HHEpLHS,
B3aumojeiictue Ten; AUdPy3uss, OpOYHOBCKOE JBUIKEHHE, CTPOCHHUE
KHUJAKOCTEH W TBEPHABIX TeN, HM3MEHeHHMe o0bEMa Ten NpH HarpeBaHUU
(oXJaXkJIeHnH), TEIJIOBOE paBHOBECHE, MCIIapeHue, KOHAEHcalus, IUIaBJIeHHE,
KpUCTaJUIM3alUs, KUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHHE aBJICHUS rasza
IIPY €r0 HAarpeBaHMM B 3aKPbITOM COCYyIE, CBA3b MEXAYy IapaMeTpaMu

COCTOAHHS T'a3da B U30IIpoHecCax; 3JCKTpU3auus T, B3aHMO/ICHICTBHE 3apsaa0B

OnuchiBaTh MEXaHUYECKOE JABIDKEHHE, HCIONb3ys (DU3MUecKue BETHYUHBL:
KOOpAMHATA, IyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIIA,
VMITYJIbC T€JIa, KHHETHUYECKasi SHEPrusl, NOTCHIMAIBbHASL SHEPIUsl, MEXaHUUYECKAas
paboTa, MexaHWYecKas MOIIHOCTh; IPH OIUCAHWU MPABUIBHO TPAKTOBATh
(¢u3NYecKUi CMBICT MCIOJB3YEMbIX BEIUYMH, WX OOO3HAUCHHS W EJUHHULIBI,
HaXOoJIUTh (DOPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO0 BEIHUHUHY C IPYTUMHU

BEInM4YnHaMn

10.5

OnuceiBaTh HU3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI M TEIUIOBLIC SABJICHUS,
UCIONB3Ysl (U3MYECKUE BEIMYWHBI: JABICHHE Ta3a, TEMIIEparypa, CpemHss
KHHCTUYCCKas SHCPrus Xa0THUYECKOI'O JABUXCHUSA MOJICKYII,
CpeaAHCKBaApaTUIHAA CKOPOCTH MOJICKYJI, KOJIUYCCTBO TCIUIOTHI, BHYTPCHHIAA
sHeprus, paborta Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIIOBOTO
JIBUTATENS; TIPU OINKCAHUHM TPABWIBHO TPAKTOBAaTh (PU3UYCCKHI CMBICIT

HCIOJIB3YCMbIX BCJIIMYHH, HUX 0003HaUYeHnsT U CANHUIIbI, HAXOOUTH (1)OpMy.HBI,
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10.6

CBA3BIBAOIIUC JaHHYIO (1)1/131/II-IGCKyIO BCJIMYUHY C APYTrMMU BCIIMYHUHAM

OnucelBaTh M3yYEHHBIE IEKTPUUYECKHE CBOICTBA BELIECTBA U JJIEKTPUUECKUE
SBIICHUSA (IIPOLIECCHI), UCTONIB3Ys (PU3NUECKUE BETMUUHBI: SIEKTPHUUECKUI 3apsil,
AIIEKTPUYECKOE 10J1€, HAIIPSKEHHOCTD I10J15, IIOTEHLIMAJI, PA3HOCTH IIOTEHIIUAJIOB;
IOpU OINUCAHUM TNPABWIIBHO TPAKTOBaTb (DU3MYECKHH CMBICI HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYCHHMS W EIWHHIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BeTUYNHAMH

10.7

AHanu3upoBath (U3NYECKHUE TPOLECChl W SBJICHUS, HCIONB3YS (PU3UUECKUe
3aKOHBI ¥ MIPUHIUIIBL: 3aKOH BceMupHoro tarorenus, |, 1l u |1l 3akonst HeroToHa,
3aKOH COXpPaHEHUs MEXaHMUYECKOW HHEepruu, 3aKOH COXPAHEHUs MMIIYyJIbCa,
HOPUHIUI CYNEPNO3ULUH CWJI, MPUHIMII PAaBHONPABUS HMHEPLUAIBHBIX CHCTEM
0TCuéTa; MOJIEKYJISIPHO-KUHETHUUECKYI0 TEOPUI0 CTPOEHMSI BEIIECTBA, Ia30BbIE
3aKOHBI, CBSI3b CpPE/IHEN KMHETUYECKOW SHEPIUu TEIIOBOIO JBUKEHUS MOJIEKYII C
abCOJIIOTHON TeMIepaTypol, MEepBbIii 3aKOH TEPMOJIUHAMUKH; 3aKOH COXPAHEHUS
AJIEKTPUYECKOr0 3apsija, 3akoH KylloHa; mpu 3TOM pas3iauyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpPaHULIBL,

00J1acTH) TPUMEHUMOCTH

10.8

10.9

OOBSACHATH OCHOBHBIE NPUHLMUIIBI AEHCTBUS MAIIWH, IPUOOPOB U TEXHUUYECKUX
YCTPOHCTB; pa3nuyarh ycJIOBUS HMX 0O€30MaCHOrO  MCIIOJB30BaHHUS B

NOBCEIHEBHOU KU3HU

BBIMOMHATE  OKCHEPUMEHTHl MO HWCCIENOBAaHHIO (PU3WYECKUX SBICHHH U
MPOLIECCOB C HCIOJIb30BAaHWEM MPSIMBIX M KOCBEHHBIX W3MEPEHH; MpU 3TOM
dbopmynupoBaTh mTpoliemMy (3amady) M THIOTE3y YYEOHOrOo HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TPEIIOKEHHOTO O0OpYJIOBaHUS, MPOBOJUTH OIMBIT U

(bOpMy.]'IHpOBaTL BBIBOJbI

10.10

10.11

OCYHICCTBJISITB IpsAMBIC U KOCBCHHBLIC HN3MEPCHUA (1)I/ISI/II-IGCKI/IX BCJIIMYWH, IIpHU
9TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 N3MCPCHUA U UCIIOJIB30BATh U3BCCTHBIC

METO/IbI OIIEHKHU MOTPEIIHOCTEN N3MEPEHUIN

HccnenoBaTh ~ 3aBUCMMOCTH  MEXIY  (U3UYECKUMH  BEIMYMHAMU  C
WCIIOIB30BAHUEM NPSIMBIX M3MEPEHUN; MPHU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢uKcUpoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCHUMOCTH (PU3NYECKUX BEIMYUH B

BUJC Ta6J'II/II_I ur pa(bI/IKOB, JACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

10.12

CoOmronate mpaBuia 0€30IaCHOTO Tpyda INpH MPOBEICHUM HCCIEIOBAHUN B
paMKax ydeOHOro SKCHEpUMEHTa, y4eOHO-HCCIIEOBATENIbCKOM M MPOEKTHOM
JESITeIBbHOCTH C MCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOHCTB U J1aOOpaTOPHOTO

o0opymoBaHUs

10.13

Pemate pacuétHple 3a1aun ¢ SIBHO 33JJaHHON (DU3UYECKON MOJIEIBIO, UCTIONIB3YsI
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10.14

¢usnyeckue 3aKOHbBI W TPHUHLUIBI;, HAa OCHOBE aHAIW3a YCJIOBUS 3a/aud
BBIOMPATh (PU3UYECKYIO MOJIEIb, BBIIEIATh (PU3NUECKUE BEIMYMHBI U (OPMYIIHI,
HEOOXOoMMBIE Uil €€ PEelIeHUs], TPOBOIUTH PacdEThl U OLCHUBATh PEabHOCTh
MOJTY4YEHHOTO 3HaYeHUs (PU3NIECKON BETMUNHBI

Pematp KauecTBEHHBIE 3aJaudl: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PacCyKIEHHH C OMOpoil Ha M3yueHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H

(busnueckue BICHUS

10.15

10.16

Hcnonp30BaTh MpH pelIeHUH Y4EeOHBIX 337a4 COBPEMEHHbIE MH(OPMALMOHHBIC
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPHUPOBAHUSI, MHTEPIIPETALIUN U MPEACTABICHUS
y4yeOHOI M Hay4yHO-NIONYJISApHOH HMHMOpMAIMM, IOJYYECHHOH U3 Ppa3IMuHBIX
UCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh M0JIydaeMyro HH(OopMaIuo

[IpuBoauTH mpHUMeEpbI BKJIaJa POCCUHCKUX M 3apyOeXHBbIX yuEHBIX-(U3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOLIErO0 MHUpPA, B pa3BUTHE

TEXHUKHA U TEXHOJOTHH

10.17

10.18

11 KJIACC

Wcnonp3oBath TCOPCTUUCCKHUEC 3HAHHUA I10 (1)I/IBI/IKC B HOBCGHHGBHOﬁ JKU3HHU TJIA
oOecnieueHrs 0€30MacCHOCTH MpU OOpallleHuH C NpUOOpaMH U TEXHUYECKUMU
YCTPONCTBAMH, JJIsi COXPAHEHMS 310pPOBbsI M COOIIOZCHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPYXKAIOLIEH cpene

PaGotate B rpymnme C BBHINOJHEHHEM pa3iMYHbIX COLUAIBHBIX pOJEH,
IUTAaHUPOBaTh pabOTy TPYIIbI, PAlMOHAIBHO paclpenesiaTh OOA3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTD B HCCTAaHAAPTHBIX CUTyalnuiax, aZICKBAaTHO
OLICHUBATH BKJIa[g KaXxJa0ro us3 Y4aCTHHUKOB TpyHIibl B pemICcHue

paccMaTpuBaeMoi mpoOIeMbl

Kon
NMPoBePSIEMOro
pe3yjabTara

111

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM

o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01mero 00pa3oBaHus
JleMoHCTpHUpOBaTh Ha MpUMEpax poiib U MecTo (GU3UKH B (HOPMUPOBAHHUH
COBPEMEHHON HAy4yHOM KapTUHBI MHpA, B PA3BUTUHU COBPEMEHHOM TEXHHUKHU WU
TEXHOJIOTHM, B MPAKTUYECKON NIESITEIBbHOCTH JIIOJEH, ETOCTHOCTh U €IUHCTBO

(bu3nueckoil KapTUHBI MHpa

11.2

Y4uuThIBaTh TPaHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJETICH: TOUSUHBIH
JNEKTPUYECKUI 3apsif, sIepHas MOJENIb aToMa, HYKJIOHHAs MOJENb aTOMHOTO

A7pa IpU PELICHUN PU3UUECKUX 3a1a4

11.3

Pacnio3naBate (u3nueckue sBICHHUS (MPOLECCH) U OOBACHATH UX HA OCHOBE

3aKOHOB SJICKTPOANHAMUKHU n KBaHTOBOM (1)I/ISI/IKI/I . QJICKTpHUYCCKasd
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11.4

MPOBOAMMOCTbD, TEIIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JICUCTBHS TOKA,
BSaI/IMOZ[efICTBPIe MAarHuToB, 9JICKTPOMAaruuTHasd HWHAYKIHA, I[eflCTBI/Ie
MarHUTHOTO TIOJsI HA TPOBOJAHMK C TOKOM W JIBIKYIIMHCS — 3apsil,
AJIEKTPOMATHUTHBIE KOJICOAHUS W BOJHBI, MPSIMOJIMHEHHOE DPacHpOCTPaHCHUE
CBETa, OTPAXKEHHE, IpeoMIIeHue, nHTepdepeHus, TuPPaKIus U MOIIPU3ALHS
CBeTa, qUcTepcus cBeta, porosnexrpuueckuii d3Pdekt (porodddekr), cBeToBOE
JaBlICHHWE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa  BOJOPOJa,

€CTECTBCHHAA U HCKYCCTBCHHAS PAANOaKTUBHOCTb

OnuceiBaTh H3Y4YEHHBIE CBOWCTBAa BELIECTBA (DJICKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DAJICKTPUYECKYI0  MPOBOAUMOCTh  Pa3MYHBIX  Cpel) |
ANIEKTPOMArHUTHBIC SBICHUS (IIPOIIECCHI), UCIIONB3YsS (DPU3UYCCKHE BEITHUMHBI:
SJIEKTPUYECKUM 3apsll, CUjla TOKa, JIEKTPUUYECKOE HAMPSKEHUE, DIICKTPUIECKOE
CONPOTUBIIEHUE, pa3HOCTh mnoTeHnuanoB, IJC, pabota Toka, HHAYKIUS
MarHuTHOTO TMOJs, cuja Ammepa, cuia JlopeHia, WHAYKTUBHOCTh KaTYIIKH,
JHEPTUs ICKTPHUUECKOTO U MATHUTHOTO TIOJICH, TIEPUOJI M 9acTOTa KOJicOaHUH B
KoJje0aTelbHOM KOHTYype, 3apsii U CHia TOKa B IPOIECCe TapMOHUYECKUX
JNEKTPOMArHUTHBIX KojeOaHul, (OKYyCHOE pacCTOSIHHME M OINTHYecKas CHia
JUH3BI, TIPU OINHUCAHUM TIPABUJIBHO TPAKTOBATh (PU3UUYECKH  CMBICI
WCTIONB3YEMBIX BEIMYMH, UX OOO3HAYEHUs W €AMHUIILI, YKa3bIBaTh (HOPMYJIBI,

CBA3BIBAOIINEC JaHHYIO (1)I/I3I/I‘IGCKYIO BCJIMYHHY C APYTUMH BCIMYNHAMU

11.5

11.6

OnuchiBaTh W3y4YEHHBIE KBAaHTOBbIE SBJIEHUS U IPOLECCHI, HCHOIb3YS
¢du3znyecKkue BEIIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJUHA BOJHBI U
4acToTa CBETa, SHEPTus U HUMIYJIbC (POTOHA, MEpHoj MOJypacnajga, YHEPrus
CBS3M aTOMHBIX fJiep; NMPU ONMMCAHUM TPABUIBHO TPAaKTOBaTh (pU3MUECKUi
CMBIC]T HCIIONb3YEMBIX BEIUYMH, UX OOO3HAUEHUsS U EIUHUIIbI; YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEJIMYUHY C JIPYTHMH

BEINMYMHAMMH, BBIYHUCIATh 3HAYCHUEC (1)I/ISI/II-ICCKOI\/'I BCIIMYHNHBI

AHanu3upoBarh (U3NYECKUE TPOIECCHl WM SBICHUS, HCIONB3YS (DU3UUECKHe
3aKOHBI U PUHIUIIBL: 3aK0H OMa, 3aKOHBI TOCTIE0BATEIFHOTO U MAPaIeTIbHOTO
COEMHEHMS MPOBOJHUKOB, 3aKOH J[Koyns — JIeHna, 3aKOH 3JIE€KTPOMarHuTHOU
WHJYKUMUHA, 3aKOH TNPSIMOJUHEWHOIO pPACIPOCTPAHEHMS] CBETA, 3aKOHBI
OTPa)XK€HHUS CBETa, 3aKOHbI NPEJIOMJICHUS CBETA, ypaBHEHUE ODUWHIITEHHA s
dboTodddekTa, 3aKOH COXpAHCHHS DHEPTUM, 3aKOH COXPAHCHHS HMMITYJIbCA,
3aKOH COXPaHEHMSI SJIECKTPUUYECKOro 3apsija, 3aKOH COXPaHEHHS MacCOBOTO
yucia, nocTysarsl bopa, 3aKOoH paiMOaKTUBHOTO pacnaja; Mpu 3TOM pa3inyaTth
CIIOBECHYI0 (OpPMYIHPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BBIpAXKEHUE U

ycinoBus (TpaHuIlbl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpelleJIHTb HaIlpaBJICHUEC BCKTOpAa MHAYKIIMA MAIrHUTHOI'O IOJIA IIPOBOJHUKA C
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11.8

TOKOM, cuiibl Amnepa u cuiisl Jlopenna

CTpouTh U ONKCHIBATh N300pAKEHHE, CO3aBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOM

JIMH30H

11.9

11.10

BBITIONMHATE  9KCIEPUMEHTHI 10  HCCICIOBAHUIO (PU3UYECKUX SIBICHUNA W
MPOLIECCOB C HUCIOJb30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPECHHIA, MPH ITOM
dbopmynupoBaTh mpoOsieMy (3amady) W THUIOTE3Y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TPEIIOKEHHOTO O0OpPYIOBaHHS, MPOBOIHUTH OIBIT H
(hopMyIIMpPOBATH BBIBOJIBI

OcCynIecTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (DU3MUYSCKUX BEIMYWH; MPU
3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHHS U HCIIOJIb30BATh U3BECTHHIC

METO/bI OLICHKH ITOIPEIIHOCTEN N3MEPEHUIN

11.11

11.12

HccnenoBaTh 3aBUCHMOCTHU (1)I/I3I/I‘-IGCKI/IX BCJIMYHH C HCIIOJIB30BAHUCM IIPAMBIX
H3MepeHPII>i; Ipu 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTL PE3YyIbTAaThbl
HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCJIMYHMH B BHJC Ta6J'II/II_I n Fpa(I)I/IKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHUA

Cob6mrogaTe mpaBuiia 0€30MacHOTO TpyAa MpHU MPOBEIECHUM HCCIEIOBAHUN B
paMKax y4yeOHOTO 3KCIEPUMEHTa, y4yeOHO-UCCIeA0BaTENbCKON M MPOEKTHON
JNEATEIbHOCTH  C  HMCIHOJIb30BAaHWEM  H3MEPUTENbHBIX  YCTPOHCTB U

1abopaTopHOro 000pyaOBaHUS

11.13

Pemate pacuéTHble 3aauu ¢ SBHO 3aJaHHOM (PU3NYECKOI MOJIENbIO, UCTIONb3Ys
¢u3nyeckue 3aKOHbl M TPUHIMIIBI, HAa OCHOBE aHAlM3a YCJIOBHUS 3ajjaud
BbIOMpaTh (PU3UUECKYIO MOJIENb, BBIACIATh (U3NUECKUE BEIMUUHBI U (POPMYIIHI,
HeoOXoauMbIe JUIsl €€ pellleHus, MPOBOJUTh PACUETHl U OLIEHUBATh PEAIbHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

11.14

11.15

Pemrate kauecTBEHHBIC 3aaa4yu: BBICTpaWBaThb JIOTHYECKU HEIIPOTHBOPCUMBYIO
LCIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOﬁ Ha H3YUCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U

(I)I/I3I/I‘ICCKI/IC SABJICHUA

Mcnonb30BaTh MpU pelleHUH y4eOHBIX 3a7a4 COBPEMEHHbIE MH(OpMAIMOHHBIE
TEXHOJIOTMH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U IIPEACTABICHUS
yueOHOM M Hay4YHO-TIOMYJSpHOM HHGOpManuu, MOJYyYEHHOW M3 pa3iIMuHbIX

HCTOYHHUKOB; KPUTUICCKU aHAJIU3UPOBATH MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

11.16

OOBSACHATH MPUHLUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;

pa3jindaTtb yCJIOBUA UX 0€30I1aCHOr0 UCIIOIL30BAHUS B HOBCG,Z[HGBHOﬁ KHN3HU

11.17

[TpuBoauTE pUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DHU3UKOB B
pa3BUTHE HAayKU, B OOBSICHCHHE IMPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHUE

TEXHUKH U TEXHOJIOTUI

11.18

Hcmonbs30BaTh TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/I3I/IKG B HOBCGHHGBHOﬁ KHU3HU OJIA
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oOecrieyeHnss 0€30MaCHOCTH TPU OOpalleHHH C MpUOOpaMH M TEXHUYECKHMHU
YCTPOHCTBAMH, JJISi COXPAHEHHUS 3/I0POBbSI U COOIOICHHSI HOPM 3KOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOIICH cpesie

11.19

PaboTtatp B rpyIime ¢ BBIMOJIHEHUEM PA3IMYHbIX COLIMATIBHBIX POJICH, INTAHUPOBATH
padoTy TpyMIbl, PAaUMOHAIBHO pPACHPENENATh OOS3aHHOCTH U IUIAHUPOBATH
JIeSITEIbBHOCTh B HECTAHJAPTHBIX CHUTYyallMsIX, aJ€KBaTHO OIICHUBATh BKJIAJ]

KaKJI0T0 U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpuBaeMoil mpoOIeMbl
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HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA
10 KJIACC

Koxa
pasaeia

Koa nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA
3JIEMECHTA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

®dusznka — Hayka o mnpupoae. HayuHble MeToabl MO3HaHMSA
11 OKpYy’Karolero mMupa. Posp 3kcneprMeHTa U TEOPUM B IPOLECCE

MO3HAHUS PUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue (u3ndeckux siBieHuil U mpoueccoB. Hayunble
runore3pl.  dusnyeckne 3aKOHbBI M TEOpPUHM.  ['paHuUIbI
1.2 IPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpuHIMI COOTBETCTBHSL.
Ponbs u mecto ¢usuku B HopMUpOBaHHH COBPEMEHHOW HAY4HOM

KapTUHbI MHpPaA, B HpaKTquCKOﬁ ACATCIIbHOCTH HIO,HCﬁ

2.1

MEXAHUKA
KMHEMATHKA

)11 Mexannueckoe JABukeHHE. OTHOCUTEIBHOCTb MEXAHUYECKOTO
nBrxkeHust. CucreMa orcuéra. TpaekTopus

[Tepemenienue, ckopocTh (CpemHsii CKOPOCTh, MTHOBEHHas
912 CKOPOCThb) M YCKOpPEHHE MaTepUaIbHOM TOYKM, UX TMPOCKIMU Ha
ocH cucteMbl KoopauHat. ClioKeHUe MepeMEelIeHU U CIOKEHUe

CKOpOCTE

PaBHOMEpHOE M pPABHOYCKOPEHHOE MPSAMOJIUHEHHOE JBUXKECHHE.
2.1.3 I'paduku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHUSI, YT U

NEpEMEIICHUA MaTepHaJIBHOﬁ TOYKH OT BPEMCHH

214 CBoboaHOe nazieHue. Y cKopeHrne CBOOOTHOTO MaIeHUS

Kpuonuneiinoe JIBUYKEHUE. PaBHOMEpHOE JBUYKEHUE
915 MaTepualbHOM TOYKM IIO0 OKPYKHOCTH. YTIJIOBasi CKOPOCTb,
nuHenHas ckopocts. Ilepuon u vacrora. LleHTpocTpeMurensHoe

YCKOpEHHUE

216 TexHuueckue yCTpOWCTBA: CHHUJIOMETpP, ABWKEHUE CHApPSIOB,
LCTIHBIC U pCMCHHBIC IICPpCaavIn

[Ipaktuyeckne paboTel. 3MepeHHe MrHOBEHHOM CKOPOCTH.
2.1.7 HccnenoBanue COOTHOIICHUS MEXKAY IYTSAMH, MPOHICHHBIMA

TEJIOM 32 IOCIIEJOBATEIIbHBIE PABHBIE IIPOMEXYTKU BPEMEHHU IIPH
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PaBHOYCKOPEHHOM JBHKEHHUHM C HAYaJbHOM CKOPOCTBIO, PABHOM
Hynto. HM3ydeHue [BWKEHHS 1IapuKa B BSI3KOM KUIKOCTH.

HSy‘ICHI/IC JABHXXCHUA TCJIA, 6p0H.ICHHOFO TOPU30OHTAJILHO

JMUHAMUKA
991 [Tpunmun otHocurtenbHocTH ["anuies. IlepBoiii 3akoH HbroToHa.
o WueprmanbHbie CHCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoit 3akon HploToHa ans  MarepualbHOM  TOYKH B
2.2.3 uneprmanbHoit cucreme orcuéra (MCO). Tperuit 3akon HeroTona
JUISL MaTEPUATIBHBIX TOYEK
)54 3akoH BcemupHoro taroreHus. Cwina Tsxkectu. Ilepas
o KOCMHUYECKasi CKOpocThb. Bec Tena
2.25 Cuna ynpyroctu. 3akoH ['yka
Cuina tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJbXKEHUS U CHJIa
2.2.6 Tpenus nokos. Koapduuuent tperns. Cuna conpoTHBIECHUS MPH
2.2 JIBYDKEHUH TEJa B )KUIAKOCTH HMITH Ta3e
o7 [locrynatenbHoe ¥  BpallaTeJbHOE JBUKEHHE aOCOJIIOTHO
o TBEPAOTO TEIA
)08 MoOMEHT cuJibl OTHOCHTENIBHO OCH BpaileHus. [lmedo cuibl.
o Ycnosus paBHoBecus TBEpaoro tena B MCO
259 TexHuueckue YCTpOMCTBA: MOJIIIUITHUKH, JIBIDKEHUE
o WCKYCCTBEHHBIX CITyTHUKOB
[IpakTnueckue paborel. M3yueHue aABMKeHHs Opycka 0
HaKJIOHHOM TIUIOCKOCTM TOJ JIeHCTBMEM HECKOJIBKHX CHIL.
2910 HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
o nepopMupyeMoil Mpy>KUHE U PE3WHOBOM 00paslie, OT BETUUYHUHBI
ux nedopmaruu. MccnenoBanue ycloBUW paBHOBECHs] TBEPIOTO
TENa, UMEIOLIETO OCh BpaILlEHUs
3AKOHbI COXPAHEHN S B MEXAHUKE
231 Hmnynbe MaTepuanbHOM TOYKH, CUCTEMbl MaTE€pHaJbHBIX TOYEK.
o HMnynbe cHITbI M U3MEHEHHE UMITYJIbCa Tela
23 2.3.2 3akoH coxpaHeHus ummyibca B MCO. PeakTuBHOE ABM)KEHNE
2.3.3 Pabota cuibl
234 MOIIHOCTD CUJTBI
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2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

Kunernueckas »sHeprusa marepuajibHOM TOUKU. Teopema o

KMHETUYECKOU SHEPrUU

[ToreHumanbHas d3Heprus. [loTeHIManpHass JHEPTUS  YOPYro
nedopMupoBaHHON mpykuHbL. [loTeHuumanbHas »HeEprus Teja

BOJIN3M IOBEPXHOCTH 3eMITH

[ToreHnuanbHble W HEMOTEHUHATbHBIE CUIBl. CBsi3b  pabOTHI
HENOTCHUUAIbHBIX CHJI C HM3MCHEHHEM MEXaHMYECKOM SHEpPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUUECKON SHEPIUU
VYipyrue v Heynpyrue CTOIKHOBEHUS

TexHuuecKkne YCTpOMCTBA: JBMJKEHUE paKeT, BOJOMET, KOIIEp,
IIPY’KWHHBIN TUCTOJIET

[TpakTnueckue pabOoThl. M3yueHue cBSi3M CKOpPOCTEH Ten mnpu

HCYIIpYroMm ynaape. Hccaenosanue cBs3U pa6OTBI CHJIBI C

N3MEHCHHEM MEXaHHICCKOM OHCPIrHUHU TCJIa

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIC  ITOJIOKCHHS MOHGKynSIpHO-KHHCTH‘-ICCKOﬁ TCOpHHU.

3.11 bpoyHnoBckoe aBwkenue. [udoysus. Xapakrep ABMKEHHS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
312 Mogenu cTpoeHUsT Ta30B, XUIAKOCTEM U TBEPABIX TeEI U
- 00BSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE DTUX MOJEJIEH
3.1.3 Macca monekyi. KommdaectBo BemniectBa. [ToctosHHas ABoraapo
314 TenmoBoe paBHOBecue. Temmeparypa u e€ u3mepenue. Illkama
o temriepatyp Llenscus
315 Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
o KUHETHUYECKON TEOPUH UAEATBHOIO ra3a
AOcoiroTHasE TeMIiepaTypa Kak Mepa CpeaHed KHHETHYEeCKOU
3.1.6 SHEPTUM TEIJIOBOrO JBMKEHUs yacTull rasza. lllkana temmeparyp
KensBruna
3.1.7 VYpasuenue Knaneiipona — Menaeneesa. 3akoH JlanbToHa
318 l"azoBbIe 3akoHBI. M30mpoliecchl B HA€aIbHOM Ta3e ¢ MOCTOSTHHBIM
o KOJIMYECTBOM BEILlECTBA: U30TepMa, H30X0pa, n3o0apa
3.1.9 TexHu4eckue ycTpocTBa: TepMOMETpP, OapoMeTp
3.1.10 [IpakTrueckue padoTel. 3MepeHne mMacchl Bo3ayxa B KJIACCHOU
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3.2.1

KOMHArTe. I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTH MCXKIAY IapaMETpaMu

COCTOSIHMS Pa3pEKEHHOI0 Ta3a
OCHOBbI TEPMOJIJMHAMUMKHI

TepmonnHamuueckas cucrema. Buyrpennss SHeprus

TGpMOI[HH&MPI‘IGCKOfI CHCTEMBI B CITIOCOOBI €€ N3MEHEHUS

3.2.2

3.2.3

KonuuectBo  Terotel W pabota. BHyTpeHHssT  sHeprus

0JIHOATOMHOTO MJI€aIbHOIO r'a3a
Bunet  temnomnepenaum: TEIUIONPOBOAHOCTD, KOHBEKIIUA,
uznyyeHue. TermnoéMKocTh Tena. YAenpHas TEIIOEMKOCTh

BemiecTBa. PacuéT koanyecTBa TEIIOTHI IIpu TCIIonepcaaduc

3.24

IlepBrlii 3axk0oH TepmoauMHaMuku. [IpumeHeHHMe NEepBOro 3akoHa
TEPMOJIMHAMHUKH K H3ompoueccaM. I'paduueckas nHTepIpeTarus

paboTHI Ta3a

3.2.5

3.2.6

3.2.7

TennoBble MamuHbl. [IpUHIMOBL IEWCTBUS TEIJIOBBIX MAIlIMH.
[IpeoOpa3zoBanusi SHEPTUN B TEIIOBBIX MammHax. KoaddummeHt
none3noro aerctBus (manee — KIIJ[) termmoBoit marmmabl. [ukn
Kapno u ero KII/]

Bropoii 3akoH TepmonuHamuku. HeoOpatumocTh mpoiieccoB B
npupoae. TerioBble MABUTATENH. OKOJOTMYECKHE MPOOIEMbI
TETUIOPHEPrETUKHU

TexHuueckue yCTpOMCTBA: JBUrarelib BHYTPEHHETO CrOpaHUs,

OBITOBOI XOJIOAUJIbHUK, KOHAUTITUOHECD

3.2.8

[IpakTuueckue padotsl. U3MepeHue yaenpHOM TeMI0EMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanrie u KoHAeHcalus. McnapeHue u  KHUIIEHHE.

3.3.1 VYaenbHas Temiora napooOpa3zoBaHUs. 3aBUCHMOCTh TeMIIEpaTyphl
KUTICHUS OT JTABJICHUS

332 AOcoroTHas 1 OTHOCHUTEbHAS BIIAXKHOCTH BO3yXa. HachIeHHBIIH

o nap

Teépnoe Temo. Kpucrammmuyeckue u  amMopdHbe  Tela.

3.3.3 AHHM30TpONIUS  CBOWCTB  KPUCTAWIOB. JKUJIKHE  KPHUCTAILIBI.
CoBpeMeHHbIE MaTepUalIbl

334 [InaBneHne u KpucTau3anus. YaenbHas TEIUIOTa IUIABICHMSL.

Cyb6numarus
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3.3.5 VYpaBHeHuUe TEII0BOro OanaHca
TexHuueckue  ycTpoWCTBa:  TUTPOMETP U IICUXPOMETD,
3.3.6 KaJIOpUMETP, TEXHOJIOTUU MOJIYYEHHUs] COBPEMEHHBIX MaTEpUaJIOB,
B TOM YHCJIe HAHOMaTEPHUAaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. i3MepeHne BIaKHOCTH BO3TyXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
i1l OnexkTpu3anus  Tel.  OJeKTpudeckwid  3apsia. JBa Buga
o AIIEKTPUYECKHUX 3apsI0B
4.1.2 [TpoBOAHMKY, TUINEKTPUKH U TIOTYIIPOBOTHUKU
4.1.3 3aKOH COXpaHEHUsl ANEKTPUUECKOro 3apsaa
4.1.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
OnekTpuueckoe mose. Hanpsk€HHOCTh 3IIEKTPUUYECKOrO TOJIS.
415 [TpuHIHI CYIEPIIO3UIINH. JInnun HaIPsHKEHHOCTH
ANEKTPUIECKOTO TTOJISI
41 416 PabGora cun snekrpocrarnueckoro moiisa. [lorenuuan. Pasznocts
MOTEHIIUAJIOB
417 [TpoBOAHMKY U AUPTEKTPUKH B TIOCTOSTHHOM DJIEKTPUYECKOM IIOJIE.
o JmsnexkTpudeckast MPOHUIIAEMOCTh
418 OnektpoémkocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh  IIOCKOTO
o KOHJIEHCAaTOpa. DHEPTus 3apsHKeHHOT0 KOHIeHCaTopa
TexHuuyeckue  yCTpoOMCTBa: AIEKTPOCKOTI, DIIEKTPOMETD,
4.1.9 ANEKTpOCTaTUYECKash 3alluTa, 3a3eMJIEHUE BJIEKTPONpHOOpoB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTEP
[IpakTnueckue paboThL. N3mepenune AIIEKTPOEMKOCTHU
4.1.10
KOHJICHCATOpa
IOCTOSHHBIN SJTEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcaoBUsS CYIIECTBOBAHUS TIOCTOSIHHOTO OJJIEKTPUYECKOTO TOKA.
o Hcrounnku Toka. Cuia Toka. [locTossHHBIN TOK
43 422 Hampsioxenune. 3akon Oma 115 ygacTka 1enu
. 423 DJIEKTPUYECKOE  COMPOTHUBJIEHUE. YIEIbHOE  CONPOTHUBIICHUE
o BEIIeCTBA
424 [TocnenoBarenpHOE, MapaUIebHOE, CMEIIAHHOE COEAMHECHUE

IMPOBOAHUKOB
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4.2.5 Pa6ota snektpuueckoro Toka. 3akoH Jlxoyns — Jlenma

4.2.6 MONIHOCTB JEKTPUIECKOTO TOKA
anekTponBkymas cuina (manee — OJIC) wm BHyTpeHHee

4.2.7 CONPOTHUBIICHUE HCTOYHMKA TOKa. 3akoH Oma 18 1oJHOM
(3amMKHYTO#) 31ekTpuueckoi nenu. Kopotkoe 3ambikanue

128 DONeKTpOHHAs MPOBOAMMOCTH TBEPIABIX METAIJIOB. 3aBUCHUMOCTH

o COIPOTUBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTD

4.2.9 DJEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB
[TonynpoBonuuku. CoOCTBEHHass U TMpPUMECHas MPOBOJUMOCTH

4.2.10 MIOJIYTIPOBOJTHUKOB. CaoiicTBa p-n nepexoa.
[TomynpoBOIHUKOBBIE TPUOOPHI

4911 DJeKTPUUYECKUA TOK B  JJEKTPONHUTAX. DJICKTPOIUTHYECKAs

o JIUCCOIMAIUA. DIIEKTPOIHU3
OnekTpuueckuii  Tok B razax.  CaMmocTosTenbHBIM U

4.2.12 HECAMOCTOSITENIbHBIN pa3psia. Pa3nuuHble TUIIBI CAMOCTOSTENBHOTO
paspsiaa. Mouaus. [1nazma
TexHUYecKHne YCTPOWMCTBA: amIepMETp, BOJBTMETpP, PEOCTAaT,
HMCTOYHUKHU TOKA, 3JIeKTpOHArpeBaTeIbHbIe npudopHI,

4.2.13 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, TEPMOMETP CONPOTHUBICHMUS,
BAKyYMHBIN JMoJ, TEPMUCTOPHI " (boTope3nucTopsl,
MOJTYITPOBOTHUKOBBIN JTHO/I, TaIbBAHUKA
[TpakTuyeckue paboTel. M3yueHne CMEmIaHHOIO COEAMHEHUs

4214 PE3UCTOPOB.
N3mepenne OJIC HUCTOYHMKA TOKa M €ro BHYTPEHHErO
conpotusiieHus. Habmonenue anexTpoiamnsza

11 KUIIACC
Kox Kon
pasnena NpoBepPsiIeMOro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
3J1eMeHTa
4 DJIEKTPOAMMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIUA
IlocTostHHple ~ MarHuThl.  B3aumoneWcTBHE  MOCTOSHHBIX
4.3 43.1

MarHuTOB

4.3.2 MarnutHoe noisie. Bexkrop MarHuTHOM MHAYKIuuU. [IpumHuummn
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cynepno3uiuu. JInauum MaruutHoW uHaykuuu. Kaptuna niuHui
MarHMTHON MHIYKIUU TOJIS OCTOSIHHBIX MarHUTOB
MarauTtHO€e 1oJie IPOBOJHUKA ¢ TOKOM. KapTuHa nuHUN 110JI

JJIMHHOI'O IIpsAMOI0 IMPOBOJHHMKA M 3aMKHYTOI'O KOJBIEBOI'O

433 IIPOBOJAHMKA, KaTymlku ¢  TokoM. Ombeir  Opcrena.
B3aumopeiicTBue NpoBOIHUKOB C TOKOM
434 Cwita Amnepa, €€ MOJlyJIb U HallPABJICHHUE
Cuna Jlopenua, e€ Moayinb W HampaBieHue. JIBuxkeHue
435 3apsKEHHOM YacCTHIBI B OJTHOPOJHOM MarHUTHOM MoJje. Pabora
cuiibl JIopeHiia
4.3.6 SIBreHne ANEeKTPOMArHUTHOM MHIYKIUU
4.3.7 IToTok BEeKTOpa MArHUTHON MHIYKLIIUHA
OJAC wuHaykuuu. 3aKOH 3JEKTPOMAarHUTHONM — MHAYKLHU
438 ®dapanes
BuxpeBoe osnekrpuueckoe mone. IJC uHAyKuMM B
439 IIPOBOAHUKE, IBIKYILEMCS IOCTYHATEIbHO B OJHOPOIHOM
MarHMuTHOM TI0JIE
4.3.10 [IpaBumno Jlenua
NHIyKTUBHOCTS. SIBnenue CaMOUHIYKITUH. J1C
4311 CaMOUHIYKITHH
4.3.12 OHeprus MarHUTHOTO TOJIS1 KaTYIIKH ¢ TOKOM
4.3.13 OJNEeKTPOMAarHUTHOE I10JIE
Texunueckne YCTpOMNCTBA: MOCTOSIHHBIE MAarHHTHI,
4.3.14 ANIEKTPOMAarHuTHI, ANIEKTPOJBUTaTENb, YCKOPUTEH
AIIEMEHTapHBIX YaCTHII, MHAYKIIMOHHAS 11€Yb
[TpakTdeckue paboThl. M3ydueHne MarHuTHOTO TOJIS KaTYIIKU
¢ TokoM. MccnenoBanue NeHCTBUS MOCTOSHHOTO MarHuTa Ha
4315 paMKy c TokoM. MccienoBaHue SIBIEHUS 3JIEKTPOMArHUTHOU
WHYKIAH
5 KOJIEBAHUS 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
£ 1 KonebarenbHas cucrema. CBobopHbIe KoJIeOaHusI.

5.1.1

IMapmonnueckune kosnebanus. Ilepuon, yactora, amIuMTyaa u

daza konedanuit




o1

5.12

[IpyXuHHBIA MassTHUK. MaTeMaTU4eCKUil MaSTHUK

5.1.3

5.1.4

5.15

YpaBHeHUE TapMOHMYECKUX KoJjieOaHui. KuHematmyeckoe u

JANHaAMHUYCCKOC OIMMCAHUC K0JIe0aTeILHOr 0O JABWKCHUA

[IpeBpareHrie SHEPTUM TPH TAPMOHUYECKUX KOJCOAHMSIX.
CBs3b  aMIUTMTYABI KOJICOAHWW HWCXOJHOW BEIMYHMHBI C

aMIUTUTYAaMHU KoJIeOaHui €€ CKOPOCTH B YCKOPEHUS

Konebartenbupiit  kOoHTYp. CBOOOJHBIC JIIEKTPOMATrHUTHBIC
Kose0aHusl B UJCAIbHOM KOJIeOaTeTbHOM KOHTYpe. AHAaIorus
MEXIy MEXaHUYECKUMHU M AJIEKTPOMArHUTHBIMU KOJIEOAHUSMH.

®opmyina TomcoHa

5.16

3aKOH COXpaHCHHsI SHEPrUU B WJACATHLHOM KOJIeOaTeIIBHOM

KOHTYPC

5.1.7

BBIHY)KILCHHLIC MCXaHHUYCCKHUEC KoJIe0aHusL. Pe3onanc.
Pe3onancHas KpHBas. BI)IH}’)KIICHHI)IG QJICKTPOMArduTHLIC

KoOJIeOaHUs.

5138

ITepemenHsbIil Tok. CHHYCOMIANIBHBIN IEPEMEHHBIN TOK.

5.19

5.1.10

MonIHOCTb MEPEMCHHOTI'O TOKaA. AMHJ’II/ITy,Z[HOC )51 HeﬁCTBYIOHlee

S3HAYCHUC CUJIbI TOKA U HAIIPAKCHHUA

Tpanchopmarop. IlpomsBoacTBo, mepegauya W moTpediieHHE
AIIEKTPUUYECKOW  SHEpruM. OKOJOTHYECKHE PHUCKH  TIpHU
MPOU3BOJACTBE BIIEKTPUYECKON DHEPTHH. Kynerypa

HCIIOJIb30BaHUS SJICKTPOSHEPI'UU B IMOBCEAHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: celicMorpad, 3IEKTpUYECKUN

3BOHOK, JIMHUHU 3JICKTPOIICpCaAayq

5.1.12

HpaKTquCKHC pa6OTLI. HccnegoBanne 3aBUCHMOCTH nepuoaa
MaJIbIX KOJIeOaHMM rpysa Ha HUTH OT JJIMHBI HUTH W MAaCChbL
rpy3a. HccnenoBanue NEpeMCHHOTO TOKa B LCIIKM U3
MOCJIEA0BATEIbHO COCIMHEHHBIX KOHACHCATOpAa, KaTyllKHh H

pesucropa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnuyeckue BOJIHBI, YCIOBHUSI pacnpoctpaHeHus. [lepuon.

5.2.1 CKOpOCTh pacnpocTpaHEHHs] U JUIMHA BOJHBI. [lomepeunbie u
MIPOJIOTBHBIC BOJIHBI
5.2.2 NuTtepdepentus u nudpakims MEXaHUIECKUX BOITH
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3Byk. CKOpoCTh 3ByKa. I poMKkoCTh 3ByKa. Beicora ToHa. TemOp

5.2.3
3ByKa
DJIeKTpOMarHuTHhIC BOJIHBI. VYcnoBust W3JTYy4eHUS
5.24 AIIEKTPOMArHUTHBIX BOJIH. B3auMHuas opueHTanus BekTopos E,
B 1 v B 2J1IeKTPOMarHuTHOM BOJIHE B BaKyyMe
CaoiicTBa AJIIEKTPOMATrHUTHBIX BOJIH: OTpa)keHue,
5.2.5 npesoMiieHue, Tospuzanus, audpakuus, HHTEpPepeHIus.
CKOpOCTh 3EKTPOMArHUTHBIX BOJIH
[MTxamna 3JIEKTPOMATHUTHBIX BOJIH. [Ipumenenue
>2:0 AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHuMnbel  paavocBsi3u U TeNeBUIEHUs. Paauonmoxanus.
S2.1 DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl
TexHUYeCcKue yCTPOWCTBA: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
5.2.8 YJIBTPa3BYKOBasl AUArHOCTHKA B TEXHHKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup
OIITUKA
[IpsiMonuHEtHOE pacnpoCTpaHEHUE CBETa B OJHOPOJIHOMU
>31 cpene. Jlyu cBera
OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue
232 M300pKEHHH B IIIOCKOM 3epKajie
[penomrienne cBeta. 3akoHBI MpETOMIICHUsT CBeTa. AOCOIIOTHBIN
>33 MOKa3aTeNb MPETOMIICHUS
[lonmHoe BHyTpeHHee oTpaxeHue. [lpenenbHBIM yroa MOITHOTO
>34 BHYTPEHHETO OTPaKEHUS
5.3 5.35 Hucnepcust ceera. CnoxxkHbIN cocTaB Oenoro ceera. L{Bet
ColOuparonue ¥ pacceWBAOIIME JMH3BI. TOHKas JWH3A.
@DOKYyCHOE pPACCTOSIHUE M OINTHUYECKas CHUJIa TOHKOM JIMH3BI.
5.3.6 [TocTpoenne n300pakeHUN B COOMPAIOIINX U PACCEHUBAIOIINX
nuH3ax. PopMmyna TOHKOM JIMH3BL. YBEJIWYEHHUE, JaBAEMOE
JIMH301
5.3.7 [Ipenenbr npUMEHUMOCTH F€OMETPUYECKON ONTUKHU
Wutepdepeniust cBeta. KorepeHTHbIE WCTOYHUKH. Y CIIOBUS
5.3.8 HaOI0IeHUs MaKCUMYMOB u MHUHHMYMOB B

UHTEpPEPEHIIMOHHONH  KapTMHE  OT  JBYX  CHH(A3HBIX
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KOT'€pCHTHBIX HCTOYHUKOB

Hudpakmus  cBera. [udpakmumonnas pemérka. YcioBue

5.3.9 HAOJIIOJIEHUs  IVIaBHBIX ~ MAKCUMYMOB  IIpM  NaJECHUU
MOHOXPOMATHUYECKOT'O CBETA Ha TUPPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonstpusarus cBera
TexHudeckne yCTpOWCTBA: O4YKH, Jiyma, (OToarmapar,
5.3.11 MIPOCKIIMOHHBIM amnmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TIOJISIPOU]T
[TpakTuyeckue padboTsl. Mi3Mepenue mokasaTesns mpeIoMIICHUSI.
5.3.12 HccnenoBanue cBONCTB M300paxeHuii B TuH3ax. Habmonenue

JUCIICPCHUU CBCTA

BJIEMEHTHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns [IPUMEHUMOCTHU KJIACCUYECKOU MEXaHUKH.
[Toctynatel TeOpUM OTHOCHUTEIBHOCTH: HHBApUAHTHOCTH
o1 MOIYyJsl ~ CKOPOCTH  CBeTa B BakyyMme,  IPHHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA
5 OTHOCHUTETBHOCTh OJIHOBPEMEHHOCTH. 3aMe/IJICHE BPEMEHU U
o COKpAIIEHNE JTTHHBI
6.3 DHeprusi U UMITYJIbC CBOOOHOM YaCTHUIIbI
CBsI3b Macchl C HEpPrueil ¥ UMITYJIbCOM CBOOOIHOM YaCTHUIIBI.
0.4 DHeprus mokosi CBOOOHOM YaCTHUITBI
KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKN
®oronsl. @opmyna Ilnanka cBsi3u ’Hepruu (GoToHa C €ro
rd YaCcTOTOW. DHEPrHs U UMITYJIbC POTOHA
5 OtkpeiTe U uccnenoBanue ¢orodpdexra. Ombiter AT
= Cronerosa. 3akoHbI GoTodhderTa
VpaBHenue OitHmTeitHa s poTtorddekra.  «Kpachas
13 rparuna» GotodddexTa
7.14 Hasnenue ceera. OnwiTe! [1.H. JIeObenena
7.15 XuMHUecKoe JeHCTBHE CBETa
216 Texnuvyeckue  ycrpoiicTBa:  (oTodJIEeMeHT, (OTONATUYHK,

coJTHEYHas OaTapesi, CBETOIUO/T

7.2

CTPOEHME ATOMA
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Mopuenb aroma Tomcona. OnbiTel Pezepdopnaa mo

r2d HCCIIEIOBAHUIO CTPOEHMS aToMma. IlnanerapHas MoJieb aToMa
[Mocrymater bopa. M3nyuenue u moriomeHue (OTOHOB TpU
7.2.2 Iepexoie aToMa ¢ OJHOr0 YPOBHS SHEPIHM Ha Apyrou. Buasl
cnekTpoB. CIIeKTp ypOBHEW SHEPrUU aTOMa BOJIOPO/1a
BosHoBeie  cBoiicTBa  yactul. Bomnel  ne  bBpors.
7.2.3 Kopnyckynspruo-BoiaHoBo# nyanusm. Judpakuus 31eKTpoHOB
Ha KpUcTajliax
CrioHTaHHOE M BBIHYXKJEHHOE H3JIy4eHHE. YCTPOMCTBO U
724 MpUHIKI PaboTHI J1a3epa
Texuuueckue YCTPOMCTBA: CIEKTpaJIbHBIN aHanus3
725 (criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED
7.2.6 [IpakTuueckue padbotsl. Habmonenue nuHeRYaToro cnekTpa
ATOMHOE A1PO
7.3.1 Metoab! HaOIIOICHHSI U PETHCTPALIMU 3JIEMEHTaPHBIX YaCTHUIL
OtkpbiTHe  paavoakTHBHOCTH. OmbiTel  Pesepdopna mo
OTIPENICICHNIO COCTaBa PaJMOaKTUBHOIO u3inydeHus. CBoiicTBa
732 anb(a-, Oera-, raMMa-u3IydeHus. BrnusHHE paau0aKTUBHOCTU
Ha JKUBbIE OPTaHU3MBI
OtkpelTHe npoToHa M HeilTpoHa. HykiioHHas Mozens snapa
7.3.3 I'eitzenOepra — UBanenko. 3apsia sapa. MaccoBoe 4ucio siapa.
N3oTomnsl
Anbda-pacnan. DIeKTpOHHBIA U TMO3UTPOHHBIN Oera-pacma.
73 734 I'aMMa-n3ydeHne. 3aKoH pagHoaKTHBHOTO Paciasa
DOHeprus CBS3U HYKIOHOB B sjpe. Snepubie cumbl. Jledekt
7.3.5
Macchl sapa
7.3.6 SAnepusble peakuuu. [leneHne U CUHTE3 A1ep
Anepusiii peaktop. Tepmosimepusiii cunTe3. I[Ipobraembl u
7.3.7 MEPCTIEKTUBBI SJEPHON SHEPTETUKH. DKOJIOTUYECKUE aCTIEKThI
AJIEPHOMN SHEPrEeTUKH
DJIeMeHTapHbIe YaCTHIIbI. OTKpbITHE MO3UTPOHA.
738 OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
_— TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa BuibcoHa,

SJIEPHBIN peakTop, aTOMHast OomMOa
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7.3.10

8.1

[IpakTuueckue pabotel. MccnemnoBanue TpekoB yacTull (MO

TOTOBBIM (poTOrpadusim)
OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro Heba. Co3Be3ausi, ApKue 3BE3NBI, IIIAHETHI, HX

BUIUMOE JBHKEHUE

8.2

Conneunas cucrema. Ilnanersl 3eMHOW rpynmbl. IlnaHersr-
TUTAHTBl U UX CIYTHUKHU, KapJIMKOBBIC TUIAHETHL. Maible Tena

COJIHEUHOU CUCTEMEI

8.3
8.4

8.5

8.6

8.7

Comnnne, ¢potocdepa u atmochepa. ComHedHass aKTUBHOCTh
Wctounuk sHeprun CosHua u 3B€371

3BE31bl, UX OCHOBHBIE XapPAaKTEPUCTHUKU: Macca, CBETUMOCTb,
pamuyc,  TeMmmeparypa, HX  B3auMOCBs3b.  Jlmarpamma
«CHEKTpaJIbHbII  KJIacC — CBETUMOCTbY». 3BE3/bI IJIaBHOU
IIOCNIEN0BATEIbHOCTU. 3aBUCUMOCTD «MAacca — CBETMMOCTBY JUIS

3BE3/] ITIaBHOMH MOCIEN0BATEILHOCTH

Buytpennee crpoenue 3BE31. CoBpeMEHHBIE IMPEICTaBIECHHUS O
MPOUCXOXKIAEHUH U 3BoiolMy ConHLA M 3BE31. DTamlbl KU3HU
3BE3]

Mneunsiii [lyte — nHama [anaktuka. CnmpanbHas CTPYKTypa
lNanakTuku, pacnpenenenue 3B€31, ra3za u nbuiu. [lonoxenue u
newkenne Connna B [amaktuke. Ilnockas u cdepudeckas

noAcucTeMsl I ajakTuKU

8.8

Tunel ranakTuk. Paguoranaktuku u kBa3zapsl. YEpHBIE ABIPHI B

AApax rajlakTukK

8.9

8.10

Bcenennas. Pacmupenue Bcenennoil. 3akon  XaOo6ua.
Pa3zberanue ramaktuk. Bo3pact u paanyc Beenennoii, Teopus
bonpmoro  B3peBa.  Mogens  «ropsyern  BceeneHHON».

PennkroBoe nznydenue

Macmrabnass  ctpykrypa  Bcenennoil.  Meraranaktuka.

Hepemménnsie npobiaeMbl aCTpOHOMUHU
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
HPOLECCA OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIA

YYEHHUKA

1. ['.5. Mskumes b.b. bByxosues. «®uzuka 10, 11 kmacey: «IlpocBemenne»2023
2. http://www.fizika.ru - snexTpoHHbIC YIeOHUKH 110 (PHU3HKE.

3. http://class-fizika.narod.ru - HTEpeCHBIC MaTEpUANBI K YpOKaM (BU3UKH 110
TEMaM; TECThI 10 TeMaM; HATJISTHBIC M/M TIOCOOUS K YPOKaM.

4, http://fizika-class.narod.ru - BUICOOMBITH Ha ypOKaXx.

5. http://www.openclass.ru - mudpossie 00pazoBaTeIIbHBIC PECYPCHI.

6. http://www.proshkolu.ru - ou6imoreka — Bcé o npeamery «Duzukay.

7. Meroauueckue nocodus st npenoaasateis: «IloypodHsie pa3paboTKy.

duszukay»


http://www.fizika.ru/
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://www.openclass.ru/
http://www.proshkolu.ru/

S7

Ipuioxenue
K paboueii mporpamme OO0 yuebHOTO Kypca «Duszukar

®opmbl yueTa padoyeid nporpaMMbl BOCIIMTAHUS B padoyeid mporpamMmme 1o
usuxe
Pabouas mnporpamma Bocnutanus MBOY «COII Ne 21» peanusyercs uepes
UCIIOJIb30BAaHUE  BOCHUTATENBHOIO MOTEHLHMAla ypokoB  (usuku. Irta paboTa
OCYIIECTBJISIETCS B CIAEAYIOMUX (hopmax:

- MOOYXJAeHHE O0yJaroImuxcsi coOM0aTh HAa YpOKe OOLIENPUHATHIE HOPMBI MTOBEACHUS,
MpaBwjia OOIIEHUS CO CTapIuMU (TIeJarornyecKuMu pabOTHUKAMH) W CBEPCTHUKAMU
(oOy4arommmucs ), TPUHIUIBI y4eOHON TUCHMIUIMHBI U CAMOOPTraHU3alUu;

- IPUBJICYEHUE BHUMAaHUS 00YYaIOIUXCs K [IEHHOCTHOMY aCIEKTy U3Y4aeMbIX Ha ypOKax
MPEAMETOB, SIBJICHWI, COOBITHII depe3: AEMOHCTpPAlUI0 OOydYaloIIMMCS MPUMEPOB
OTBETCTBEHHOTO, T'PaXJAHCKOTO  TOBEACHUS, MPOSBICHUS  YEJIOBEKOIIOOHS H
n00pOCepAeYHOCTH; OOpallleHne BHMMAaHUS Ha HPABCTBEHHBIE AaCHEKTbl HAyYHbBIX
OTKPBITHM, KOTOpPBIE H3y4YalOTCA B JAHHBIM MOMEHT HA YPOKE; Ha JEITENEeH HayKH,
[OJINTUKOB, CBSI3aHHBIX C M3y4acMbIMM B JAHHBI MOMEHT TeMaMH, Ha TOT BKJaJ,
KOTOPBII OHYM BHECIIM B pa3BUTHE HALIEH CTPAHbI U MUpPA, IPUMEPBI UX KU3HU, HA MOTHUBBI
UX TIOCTYIIKOB; MHCIIOJIb30BaHME Ha YypOoKax HWH(POpMaluu, 3aTpardBarolleil Ba)kKHbIE
COLIMAJIbHBIE, HDABCTBEHHBIE, STUYECKHUE BOIIPOCHI;

- UCIOJIb30BaHUE BOCIUTATENIbHBIX BO3MOKHOCTEH COJIEpKaHUsl Y4eOHOTO MpeaMeTa Aiis
(opMupoBaHus y 00ydaroIUXCsl POCCUICKUX TPAIULIMOHHBIX TYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX LEHHOCTEH depe3 moa00p COOTBETCTBYIOLIMX TEKCTOB JJIsl U3y4YEHUS,
MPOOJEMHBIX CUTYALMH JIJ1s1 0OCYKJI€HUS B KIIACCE;

- WHULMHMPOBaHUE OOCYXJECHWI, BBICKA3bIBAHUW CBOETO MHEHHMS, BBIPAOOTKH CBOETO
JUYHOCTHOT'O OTHOIIEHUS K U3y4aeMbIM COOBITHUSIM, JINLIAM;

- BKJIFOUEHHUE B YPOK UTPOBBIX MPOLENYpP, KOTOPhIE MOMOTalOT MOAAEPKATh MOTHUBALIUIO
oOydaronuxcsi K MOJYYEHUIO 3HAHUM, HAJIAKMBAHWIO TO3UTUBHBIX MEKIUYHOCTHBIX
OTHOIIIEHUH B KJIacce, MOMOTal0T YCTaHOBJIEHUIO JOOPOXKeIaTeIbHON aTMOChepH;

- TPUMEHEHHE Ha YpPOKE MHTEPAaKTUBHBIX (opM pabOThl, CTUMYIHPYIOIIHUX
MO3HABATEJIbHYIO MOTHBAIIMIO O0YYaIOIINXCS;

- TpPUMEHEHHE TPYNmoBOoM pPabOThl WM PabOTHI B Tapax, KOTOPHIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOM paOOThI M B3aUMOJICHCTBUIO C IPYTUMHU 00YHAIOIIUMUCS;

- BBIOOP U UCIIOJIB30BAHHME HA YPOKAX METOA0B, METOJUK, OKa3bIBAIOIINX BOCIIUTATEIHHOE
BO3/JICHICTBHE HA JTUYHOCTh B COOTBETCTBUHU C BOCIIUTATEIbHBIMU 33ja4aMH BOCIIUTAHHS;

- UHULMUPOBAHUE W TMOJAEpP>KKA HCCIENOBATENHCKONW NESITEbHOCTH IIKOJIBHUKOB B
(opMe BKIIIOUEHMS] B YPOK Pa3iIMYHBbIX HCCIIEIOBATEIbCKUX 3aJaHHUN, T€HEPUPOBAHUS U
oopmiieHUsT COOCTBEHHBIX THUIIOTE3, YBAXKUTEJIBHOIO OTHOLIEHUS K YYXKHUM HJIEsM,
MyOJIMYHOrO BBICTYIUIEHUS, ApIYMEHTUPOBAHUS U OTCTAaUBAHUS CBOEH TOUKH 3pEHUS;

- YCTAQHOBJICHHE YBAKUTENbHBIX, JOBEPUTEIbHBIX, HE(HOPMAIBHBIX OTHOLUEHUN MEXay
YUUTENEM U YUEHUKaMHU, CO3/1aHNE Ha YPOKaX 3MOLUOHAIbHO-KOM(OPTHOH Cpeibl.









