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HOACHUTEJBHASA 3AIIMCKA

[TporpaMmMa mno ¢u3uke ©0a30BOro ypoOBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE MOJOXEHHH M TpeOOBaHUN K pe3yibTaTaMm
OCBOEHUSI OCHOBHOI 00pa3oBaTenbHOM nmporpammsl, npeacrasieHusix B PI'OC COO, a
Takke C yd4éroM (eaepanbHOM pabouell NporpaMMmbl BOCHUTAHMUS U KOHLEHIMH
npenoAaBaHusl yuyeOHoro mnpeamera «@Pusuka» B 00pa30BaTENbHBIX OpPraHMU3ALMIX
Poccuiickoii @eaepannn, peann3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Coneprkanue mporpamMmbl 10 PU3MKE HAMpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-
HAay4YyHOU KapTUHBI Mupa obydvarommxcs 10—11 xmaccoB mpu oOyueHuu ux (u3MKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IESATEIBHOCTHOrO mnoaxoxa. Ilporpamma mo
¢usuke coorBercTByeT TpeboBanusM PI'OC COO k MIaHUPYEMbIM JIHUYHOCTHBIM,
NpPEIMETHBIM W METANpeJIMETHBIM pPE3yJbTaTaM OOy4YeHHUs, a TaKXKe YYUTHIBAET
HEOOXOJMMOCTh pealHn3alMyd MEXIPEAMETHBIX CBA3€H (U3HKH C €CTECTBEHHO-
HayYHbIMU Y4YEOHBIMHU IpeaMeTaMu. B Hell onpenemnsioTcss OCHOBHbBIE LIETH HU3YUYCHMS
$u3MKM Ha YpOBHE CpeaHEro ooOIero oOpa3oBaHMs, IUIAHUPYEMBIE pPE3yJbTaThl
OCBOEHUS Kypca (PU3MKHU: JUYHOCTHBIE, METAIllpeIMETHbIE, MpeIMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHHUA Kypca (U3UKU Ha Oa30BOM YPOBHE, B TOM

quClie IPEIMETHBIE PE3YJIbTAThI 10 ToAaM 00yUYeHMS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOydeHusl.

®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KaYeCTBE
y4eOHOro npeaMera B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHHMU 00
okpyxatomeM wMupe. [kompHBIN Kypc Qu3MKH — cucTeMOooOpasyromui s
€CTECTBEHHO-HAYYHbIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B
OCHOBE TMPOILIECCOB M SABJICHHUM, W3y4aeMbIX XUMHUEH, Ouojoruen, G(U3NUIECKOM
reorpagueil u actpoHoMmuel. Vcnonb3oBaHUE W AKTUBHOE MPUMEHEHUE (PU3NYECKUX
3HaHUU OmpeleNsieT XapakTep U pa3BUTHUE pa3HOOOPAa3HBIX TEXHOJOTHM B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHsS HOBBIX MaTEpPUAIOB C
3aJlaHHBIMU CBOWMCTBAMHM W Jpyrux. M3ydeHue (pu3uku BHOCHUT OCHOBHOM BKJIAJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOM KAPTUHBI MUpPa 00y4aromuxcs, B GopMupoBaHue
YMEHUN NPUMEHSTh HAay4YHBIA METOJ TO3HAHUS NPHU BHIIOJHEHUH HUMHU Y4YEOHBIX
VCCIICIOBAaHUM.

B ocHOBY Kypca ¢pu3uku 7151 ypOBHS CpEeIHETo 00111ero 00pa3oBaHus MOJIOKEH Pl
ujei, KOTOpbIe MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3HUKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes eenepanusayuu. B cOOTBEeTCTBUM C HEM MaTepuan Kypca GU3NKH 00beAUHEH
BOKpPYr (Qusnyeckux Teopuid. Bemymmum B Kypce sBiusercs (HOpMHUPOBAHHE
NPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus mpeanojaracT MCHOJb30BaHUE
T'YMaHHUTAPHOTO MOTEHIMaNa (U3NUECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PUBUKHU
C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
AKOJIOTMYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kype Gusuku npesamnonaraetT 3HaKOMCTBO €
HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUM U3yUEHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuzayuu peannsyeTcs IOCPEICTBOM BBEACHUS AJIEMEHTOB COACPKAHMUS,
MOCBSIIEHHBIX SKOJIOTHYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJOTHH, a Takxke OOCYXJIEHUs MpoOJIeM pallOHAIBHOTO
IPUPOIOTIOIB30BAHUS U KOJIOTHUECKON OE30MaCHOCTH.

CrepXHEBBIMH JJIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (Qu3nyeckue Teopuu ((popMHpOBaHUE MPEACTABICHUN O
CTPYKTYpE TOCTpOEHHUsI (U3MUECKON TeopHuH, poiu (yHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEACTABICHUSAX O MPUPOJE, I'PaHUIAX MPUMEHUMOCTHU
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOAX0/ B Kypce (PU3MKHU peaanu3yeTcsl Npekae BCEro
3a CYET OpraHU3aIMHU KCIIEPUMEHTAIBHON eATeIbHOCTH oOyuaromuxcs. [t 6a30Boro
YPOBHS Kypca (U3MKH — 3TO UCIIOJIb30BAHNE CUCTEMBI (PPOHTAIIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPHIE B ITporpamMme 1o Gu3nKe 00beTMHEHbI
B OOLIMI CITMCOK YYEHMUECKUX MPAKTUYECKUX padoT. BriieneHune B yka3aHHOM MepedHe
71a00paTOpHBIX PAa0OT, MPOBOAWMBIX JMJIi KOHTPOJS M OIEHKH, OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTENLHOTO MPOIIecca UCXO0I U3 OCOOCHHOCTEH MIaHNPOBAHUS U
ocHaieHus kabunera ¢pusuku. [Ipu sTom obecrnieunBaeTcsi OBIaAeHUE 00YUYAIOIIUMUCS
YMEHMSIMH  TPOBOJUTh KOCBEHHbIE HW3MEPEHHS, MCCIEIOBAHUS 3aBUCHUMOCTEH
(bu3MYECKUX BEIMYNH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bbonpiroe BHIMaHKE yIeseTcs] pEeHICHUIO pACYETHRIX U Ka4eCTBeHHBIX 3a1ad. [Ipu
3TOM JUIsi Pacy€THBIX 3a/ad TPUOPUTETOM SIBISIFOTCS 3a7add C SIBHO 3aJaHHOU
¢uznyeckoil  MOJENbIO, TO3BOJSIOUIME NPUMEHSTh U3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pasfena Kypca, TaK U MHTETpUPYs 3HAHHS U3 pa3HbIX
pazaenoB. [l KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 3aJaHMsI Ha OObSICHEHHE
npoTeKaHusl PU3NIECKUX SBICHUA U MPOIIECCOB B OKPYXAIOIICH KU3HU, TPEOyIoUne
BbIOOpa (pU3MUECKON MOJENH [T CUTYallUU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedboBanusimMu OI'OC COO k MarepualbHO-TEXHUYECKOMY
o0ecreueHunto yueOHOro mpoiiecca 6a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPETHETO
o011ero o0pa3oBaHus JOKEH M3ydaThCsl B YCIOBHUSAX MPEAMETHOTO KaOWHETa (PU3UKU



WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB ECTECTBEHHO-HAYyYHOTO
nukia. B kabuaetre GU3MKK TOKHO OBITHh HEOOXOAMMOE JIA00PaTOPHOE 000PYAOBaHHE
JUIS BBITMIOJHEHUS YKa3aHHBIX B MporpamMme Mo (U3HMKE YUYEHHYECKUX MPAKTHUECKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMoHCTpannoHHoe o0opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBbHON JIOCTATOYHOCTH U OOECHEYMBAECT TIOCTAHOBKY IEPEUHUCICHHBIX B
nporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTpPAlMi JJI HCCIENOBAaHUS H3y4aeMbIX
SIBJICHUH U MPOIIECCOB, IMIUPHUUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMECHEHUM.

JlabopaTopHoe oOOpyJoBaHUE I YYCHUYECKUX  MPAKTUYECKUX  paldOT
dbopMupyeTcsi B BUJE TEMAaTHYECKIX KOMIUIEKTOB M 00ECIIEUNBAETCA B pacuére OJHOrO
KOMIUIEKTa Ha JBYX oOydyaroumuxcs. TeMaTH4YeCKHe KOMIUIEKTHI J1abopaTOPHOTO
000py10BaHUs JOJKHBI OBITh TOCTPOEHBI HA KOMITJIEKCHOM MCIOJIb30BaHUHU aHAJIOTOBBIX
U 1UGPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX HU3MEPUTENBHBIX CHUCTEM B BHJE
nM(pPOBBIX JabOpaTOpPHUI.

OCHOBHBIMM LEJIAMHU U3yYEHUS PU3UKHU B 001IEM O0OPAa30BAHUM SIBIISIFOTCSA:

e (opMupoBaHHE UHTEPECA U CTPEMJIICHUS 00YYAIOIIUXCS K HAYYHOMY U3y4YEHUIO

IPUPOJIbI, PA3BUTHE X UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE IO3HaHUSA M (PopMHpOBaHUE
UCCJIEI0BATENBCKOTO OTHOIIECHHS K OKPYXKAIOIIUM SBJICHHSIM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHUS KaK pe3yjibTaTa M3Y4YEHHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opMupoBaHHE YMEHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BAaHUEM (PU3HMYECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

e (opMupoBaHHE TPEACTABICHUN O poiu (GUBUKK NI Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHIA.

JoctuxeHnne 3TuX Lenedl o0ecrneurBaeTcs pelleHueM CIeIyIoIMUX 3a1ady B

npouecce u3ydeHus Kypca GU3MKH Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

e MpuOOpETEeHUE CUCTEMBbI 3HAHMKA 00 OOLUX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAs  MEXaHWUKY, MOJIEKYJSpHYIO  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (opMHUpOBaHHE YMEHHUI MPUMEHSATh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHMS
buznyeckux SBICHUN B MPUPOAE W JUIsl IPUHATUSA MPAKTUYECKUX PEIICHUH B
MOBCEIHCBHOM XU3HU;

e OCBOEHHE CIOCOOOB PEIICHUs Pa3IMYHbIX 33/1ay C SIBHO 3aJaHHON (hU3HYECKOU
MOJIEJIbIO, 3a/1a4, MOIPa3yMEBAIOUINX CaMOCTOSITENIbHOE COo3aHue (PHU3HUECKOM
MOJIEJIH, aJIeKBaTHOM yCIIOBUSM 3aJ1auH;



e TMOHWMaHHWE (U3NYECKUX OCHOB U TMPHUHIIUINIOB JEUCTBHUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJIOTHYECKHX TMPOIECCOB, WX BIHUSHUS HA OKPYKAIOIIYIO
cpeay,

e OBJAJCHUE METOJAMH CaMOCTOSATEIHHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
bu3MYeCKUX JKCIIEPUMEHTOB, aHajiM3a M HMHTEpIpeTalnud HHPOpPMaLUH,
OIPEIENIEHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JaHUE YCIOBHI IJi1 pPa3BUTUA YMEHHUM MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (0a30BBIi ypoBEHb) Ha YpPOBHE CpEAHEro oOIIero
obOpazoBanus otBojautcs 136 gacoB: B 10 kitacce — 68 yacoB (2 yaca B Heneno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJICINIO).

[Ipenaraemsriii B mporpaMme Mo GU3HKE MepedeHb Ja00PaTOPHBIX M MIPAKTUIECKUAX
paboT ABISETCA PEKOMEHI0BAHHBIM, YUUTEIb JeJIaeT BEIOOP MPOBEACHUS JaOOPaTOPHBIX
paboT U OMBITOB C YUYETOM UHAUBUAYAIBLHBIX OCOOEHHOCTEHN 00yUYatOIUXCA.



COILEPKXAHUE OBYUYEHUASA
10 KITIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O IIO3HAHUSA

®usuka — Hayka O npupoje. Hayunbsle METOIbI MMO3HAHUSA OKPYKAIOLIETO MHUPA.
Poub sKcrieprMenTa 1 TeOpUH B MPOIecCce MO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (PU3HKE.

MognenupoBanue (u3MUYECKUX sBIEHUN M mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbl M TEOpUU. ['paHMIIBI NPUMEHUMOCTU (U3MUYECKHUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Poinb u MecTo ¢pusuku B HopMHUPOBAHUM COBPEMEHHON HAYYHOW KapTUHBI MUPA, B
IIPAKTUYECKOMN JAEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKE€HHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO  JIBHXKECHHS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienune, CKOPOCTh (CpeHAS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHUE
MaTepUaJIbHOW TOYKH, HMX MPOEKIMM Ha OCH CHUCTEeMbl KoopauHar. CroxeHue
IIEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBWKEHUE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NEPEMEILIECHHS MaTEPUAIIbHON
TOYKHU OT BPEMEHH.

CBoboaHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonmHenHoe nBukKeHUE. J[BUKEHNE MATEPUAIIBHOW TOYKH MO OKPYKHOCTH C
ITOCTOSTHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, TMHENHAsI CKOPOCTh. [lepnoa n
yacTtoTa oopanienus. LlenTpocTpeMuTenbHOE YCKOPEHHUE.

TexHu4ecKue yCcTpoWCTBa U NPAKTUYECKOE NPUMEHEHHE: CIIUAOMETP, JABHKCHUE
CHapsII0B, LEMTHbIE U pEMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopnenb cucTemMbl OTCYETA, WJUIIOCTPALMS KHUHEMATHYECKUX XapaKTePUCTUK
JIBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’keHHOM IIPOCTPAHCTBE.

HaGniogenne nABMXKEHHS Tena, OpPOUIEHHOTO TMOJ YIjoM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HampaBneHue ckopocTy IPpH IBUKEHHUH 110 OKPYKHOCTH.



Yuenuueckuii axcnepumenm, nabopamopvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHS C ULEJIbI0 ONPEIACICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY IMyTAMH, MPOWJICHHBIMH TEJIOM 34
MOCJIE0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUOKEHUU C
HAa4YaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHNUs IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Teia, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOCTH ['anmuiies. IlepBbii 3akoH HberotoHa. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cyneprno3uiiuu cui. Bropoi 3akoH HeroToHa aiis
MaTepuaibHON TOUKU. TpeTuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna tsoxectu. [lepBas kocMHuuecKas CKOPOCTb.

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

Tpenue. Buabsl TpeHus (mokosi, cKoJibkeHus, kadueHusi). Cuna Tpenusa. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIbKEHUS U cuia Tperus nokos. Kosdduuent tpenus. Cuna
CONPOTHUBJICHUS NIPU ABUKEHHUH TEJIA B )KUIKOCTHU UM Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiibl OTHOCUTENBHO OCH BpaieHus. [limeuo cuiibl. Y ciioBus paBHOBECHS
TBEPAOTO TEIA.

TexHn4eckue yCTpOMCTBa U IMPAKTUUECKOE IIPUMEHECHUE: MTOAINUITHUKY, IBUKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HHUKAKOIIMX B TNPYKUHE U
PE3MHOBOM 00pa3sIie, OT ux AehopMaIiiH.

HccnenoBanne ycioBUA paBHOBECUS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonbl cOXpaneHus 6 MexanHuKe



NMiynbc MatepuanbHOM TOUKH (T€Ja), CUCTEMbl MaTEPUAIIBHBIX TOYeK. Mmysbe
CWIbl YW W3MEHEHHE HMIYJbca TeJa. 3aKOH COXPaHEHUs HMIyJbca. PeakThBHOE
JBU)KCHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass osHeprus wmarepuaibHON Touku. Teopema 00 HW3MEHEHUH
KUHETUYECKOUW YHEPTUMU.

[TorenuunansHas sHeprus. lloTeHnmanbHas sHEPrust ymnpyro AehopMUPOBAHHOM
npyxuHsl. [loTeHnanpHas sHEprus Tena BOJINU3H MOBEPXHOCTU 3EMJIH.

[ToreHunanbHBIE U HETTIOTEHIMANIbHBIE CHIIBL. CBA3b paO0OTHI HETOTEHIIMATIBHBIX CUJI
C U3MEHEHNEM MEXaHUYECKOM JHEPTUU CUCTEMBI TEJIl. 3AKOH COXPAaHEHHSI MEXaHUYECKON
DHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME: BOJIOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIMANbHON YHEPTUHU B KHHETUUECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue abCOMOTHO HEYNIPYTOIo yAapa ¢ HOMOUIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

Hccnenoanue cBA3U pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKOM SHEPTUH Tela Ha
IIPUMEpE PACTSIKEHMS PE3UHOBOTO KTy Ta.

Pa3znes 3. MousiekyasipHas pu3UKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUM M HX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwxenue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJECHUCTBUS YaCTHUI] BemlecTBa. MoJiesn CTpOEHHUsI Ta30B, )KUIAKOCTEW U TBEPBIX TEIl
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MojieNiel. Macca 1 pazmepbl MOJIEKY.
KommuecTBo BenectBa. [loctosiHaass ABoraspo.

TermoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana Ttemmeparyp
[enbcus.

Mopens upeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJICKYJISIPHO-KHUHETHYECKON
TEOPUH UACATBHOTO ra3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpelHe KHHETUYECKON
DHEPIruM TEIUIOBOrO ABM>KEeHMS dacTul rasza. lllkama temneparyp KensBuna. ['azoBbie
3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3ompoueccsl B
UJI€IbHOM Ta3€ C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.
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Llemoncmpayuu

OmnbIThI, AOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MoseKym
OPraHUYECKUX COCAUHECHUMU.

OnpIThl 110 MU PY3UHN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onsita IlllTepHa.

OnpIThI, TOKAa3bIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOECHCTBUS.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOLIME  yPAaBHEHHE  COCTOSHUS — WJICAIbHOIO  rasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3lyXa B KJIaCCHOM KOMHATE HA OCHOBE M3MEpEeHU 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXYy IapaMETPaMU COCTOSIHMS Pa3pEKEHHOTO Iasa.

Tema 2. Ocroebl mepmoounamuxu

TepMoauHamMuueckass cuCTeMa. BHYTpEHHsII DJHEprus TEPMOJAMHAMUYECKOU
CUCTEMBI M crHocoObl €€ u3MmeHeHus. KonmmyecTBo TemnoTsl U padora. BHyTpeHHss
DHEPrus OJHOATOMHOI'O MJACAJIBHOIO rasa. Buael Temionepeaadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, U3JIy4eHHE. Y IeJIbHAs TEIIOEMKOCTD BelecTBa. KonmuecTBo TEIIoThl IpU
TeIIonepeaaye.

[Tonsitue 06 anuabaTHoM mpouecce. [1epBrlil 3aKkoH TepMoanHaMuKu. [IpuMmenenue
IEPBOrO 3aKOHAa TEPMOJMHAMHUKM K H3ompoueccaM. ['paduueckas uHTEprperanus
paboThI raza.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MpoiieccoB B MPUpPO/IE.

TennoBble MamuHbl. [IpuHIMNBL JEHCTBUSA TEMIOBbIX MamuH. [IpeoOpa3zoBanus
HHEPrUu B TEIJIOBBIX MammHax. KoaguuneHt noae3Horo 1eicTBys TEMIOBON MAIIMHBI.
[Muxn KapHo u ero ko3¢ UIMEHT MOJE3HOTO ICUCTBUA. DKOJOTHYECKHUE IPOOISMBI
TEIJIO3HEPIETUKU.

TexHruYecKue yCTpOHWCTBA U MPAKTUUYECKOE TPUMEHEHUE: IBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEN SHEPTUu Tejla PU COBEPIICHNUN paObOThI: BBUIET MPOOKH U3
OYTBUIKM TIOJ JEUCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3(Qupa B JaTYHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpAIHs).

N3meHeHue BHYTpEHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OmnswIT 110 a1abaTHOMY PACHIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu mapoBoil TypOWHBI, ABUTATENIs] BHYTPEHHETO CrOpaHMs, PEAKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonvl



N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmosanua éewyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHAcHcarus. lcnmapeHue u kumeHue. AOCOMIOTHAS W
OTHOCUTEJbHAs BIAXHOCTh BO3Ayxa. HacelleHHBI map. VYaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT 1aBJICHUS.

Teépnoe Ttenmo. Kpuctamnmueckue u amopdHbie Tena. AHM30TPOIHUS CBOWCTB
kpuctamuioB. Kugkue kpuctaiiel. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTAJUIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: THUIPOMETP W
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TOJYUYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM
YHUCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npyu NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMOHCTpanust KpUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Pa3znen 4. JiaeKkTpoaAMHAMMKA

Tema 1. Inexkmpocmamuxa

DNeKTpru3anusl Tel. DNEKTPUYECKUN 3apsan. J[Ba BuAa 3JIEKTPUUECKHUX 3apsaoOB.
[IpoBOAHUKH, NUAJIEKTPUKUA U MOTYNPOBOJHUKHA. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsina.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedyHBIM SIEKTpUYECKUN 3apsill.
DnekTpudeckoe nosie. Hanpssk€HHOCTH aiiekTprudeckoro mosis. [[puHiun cynepno3unuu
ANEKTPUUYECKUX NoJieh. JIMHNY HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snekrpocraruueckoro moiis. IloreHnman. Pa3HOCTh MOTEHITMAIOB.
[IpoBOAHUKM © JUANEKTPUKU B DIIEKTPOCTaTHUYECKOM Tone. Jlusnexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpPOMCTBA U  MPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII,
ANEKTPOMETP,  BJEKTpOCTaTUYeCKas  3alluTa,  3a3eMJIEHHE  3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopaencTBre Ha3IEKTPU30BAHHBIX TEIL.
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DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUION[aAW IUIACTHH,
PACCTOSIHUSI MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprusg 3apsKEHHOT0 KOHIEHCATOopA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS SIEKTPUUECKOTO ToKa. MIcToUHUKH
tToka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUYECKOE  COMPOTUBJIECHUE. Y IEIbHOE  COMPOTUBIICHHE  BEILECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIMHEHNE MPOBOTHUKOB.

Pabota anexTpudeckoro Toka. 3akoH Jxoyns—JIennia. MomHOCTh 3JEKTPUUECKOTO
TOKa.

DNEKTPOJBIXKYIAsA CUJIa U BHYTPEHHEE CONPOTHUBJIEHUE MCTOYHHMKA TOKA. 3aKOH
Owma 11 MoHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTtkoe 3ambikaHue.

DJIEKTPOHHAs! MPOBOJUMOCTb TBEPABIX METALIOB. 3aBUCUMOCTb COMPOTHBIICHUS
METAJJIOB OT TemiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TonmympoBoguuku. CoOCTBEHHAs! U IPUMECHASI POBOIUMOCTD MOTYITPOBOTHUKOB.
CoiictBa p—n-niepexoza. [1oaynpoBoAHHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOPaX U paciuiaBax 3JIEKTPOIUTOB. DIEKTPOTUTHIECCKAS
JIACCOIMALINS. DIIEKTPOIIU3.

OnekTpuueckuid TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITETIbHBINA pa3psil.
Monnus. [1na3zma.

TexHuyeckue yCTpouCcTBa U MPAKTUYECKOE TPUMEHEHHE: aMIIepMETpP, BOJIBTMETP,
peocTaT, ICTOYHUKH TOKa, DJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI, IJIEKTPOOCBETUTEIIHHBIC
npuOOpbl, TEPMOMETP COMPOTUBIICHUS, BAaKyyMHBIH JIUOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenre Cuiibl TOKa U HaIPsHKEHUS.

3aBUCUMOCTh  COMPOTHUBJICHUS] IUJIWHIPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IA TTOTIEPEYHOTO CEUYEHUsS U MaTepuaia.

CMeniaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsmoe  u3MepeHHe  JNEKTPOIABMXKYyIIEM cwWibl. KOpoTkoe  3amblkaHue
raJlbBAHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBJICHUS.
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3aBUCUMOCTb CONMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne »IEKTPOABHKYIIEH CHJIbI HCTOYHHMKA TOKA M €ro BHYTPEHHErO
COMPOTHUBJICHUSI.

HabGmronenue snektposnusa.

MexnpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢puznku 6a30Boro ypoBHs B 10 kiacce oCyIIeCTBISIETCS C YUYETOM
COJIEpP>KaTENIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMu MAaT€MAaTHKH, OMOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTUU.

Meosicnpeomemnvle nowsimus, CBSI3aHHbIE C HW3YYEHMEM METOAOB HAay4YHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, TMrnore3a, puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpaBHEHUM, JHMHEWHas (yHKUWsA, napadoa,
runepoosa, X rpaQuKu U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanuuyeckoe IBW)XXEHUE B KUBOW mnpupoie, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHIbl TEIUIONEpENayH, TEIJIOBOE pPABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE AaTOMOB M MOJEKYJ, MOJIb
BEIIECTBAa, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPJBIX TEJ, KUAKOCTEH U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHUE IBUKEHHUI C HCIOJIb30BAHHEM MEXAaHU3MOB, YUET
TPEHUs B TEXHUKE, MOJAIIMIIHUKYU, HCIOJb30BAHME 3aKOHA COXPAHEHHUS HMITyJbCa B
TEXHUKE (pakera, BOAOMET M JIpyrue), JABUraTellb BHYTPEHHETrO CropaHus, NapoBas
TypOuHa, OBITOBOM XOJOIUIBbHUK, KOHIUIIMOHED, TEXHOJIOTHH MOTYYEHUSI COBPEMEHHBIX
MaTepHaJioB, B TOM YHCJIE€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJOTUH, JIEKTPOCTATHYECKAs
3alUTa,  3a3eMJICHHE  JJEKTPONpHOOpOB,  KCEPOKC,  CTPYHHBIM  HpHUHTED,
AJIEKTPOHArpeBaTelIbHbIe TPUOOPHI, AIEKTPOOCBETUTEIbHBIE TPUOOPHI, FraIbBaHUKA.

11 KITACC

Pa3znen 4. DjeKTpoAMHAMMKA
Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKUUA
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[locTosiHHBIE MarHWThl. B3anmmonencTBHE IOCTOSHHBIX MAarHUTOB. MarHutHOe
nosne. Bexkrop mMarHuTHOM MHAYKUMHU. [IpHHIMI Cynepro3WIMM MAarHUTHBIX IIOJIEH.
JIvanu MmarauTHOM MHAYKIMU. KapTuHa TMHUI MarHUTHOM MHAYKLMH TOJI TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe noje MpoBOJHMKA ¢ TOKOM. KapThHa JIMHMI MHAYKIMM MarHUTHOTO
IIOJIS UTMHHOT'O IIPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzaumopaeiicTBue NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna JlopeHua, €€ Moaysb U HanpasieHUE. J[BHKeHUE 3apsHKEHHOW 4YacTUIBI B
OJTHOPOJIHOM MarHuTHOM noJie. Pabota cuisl JIopenua.

SIBreHME DIIEKTPOMArHUTHOW MHAYKIMHU. 1I0TOK BEKTOpa MArHUTHOW HMHIYKIUU.
DNEeKTpOABMXKYILIAs CHUJIAa MHIYKIHH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunnu Papanes.

BuxpeBoe ayekTpHueckoe Iose. ONEKTPOABMKYINAs CWIa WHAYKIMM B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYKTUBHOCTb. SIB1enue CAaMOMHIYKIIUH. DIIEKTPOABUKYIIIAS cuia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O ITOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuyeckue yCTpoOMCTBA M NMPAKTUYECKOE MPUMEHEHHE: IMOCTOSHHBIE MAarHUTHI,
DIEKTPOMArHUThl,  DJIEKTPOABUTATENb,  YCKOPUTEIM  DJJEMEHTapHBIX  YaCTHII,
WHIyKIIMOHHASA I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMKM MHAYKIMYA MarHATHOTO MOJIA.

B3aumopencTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABMXKYLIEH CHJIbI WHIAYKUUU OT CKOPOCTH HW3MEHEHHS
MAarHATHOTO TOTOKa.

SIBreHnEe CaMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanne 1eMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sIBIEHUS 3JICKTPOMAarHUTHOM MHIYKIWH.

Pa3gen 5. Kosie0anus v BOJTHBI
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Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€OaAHUSA

Konebarenbnas cucrtema. CBoOOAHBIE MeXaHUYeCKUE Konebanus. ['apMoHnueckue
konebanus. [lepuon, yacrtorta, ammuutyna u ¢asza koneOanuit. [IpyXKUHHBIA MasSTHHK.
Martematuyeckuii MasiTHUK. YpaBHEHUE rapMoHHueckux kosiebanuid. IlpeBpaieHue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubrii KoHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIC KOJICOAHUS B HI€aTLHOM
KOJIE0ATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMUYECKHMMH U 3JIEKTPOMAarHUTHBIMU
koneOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHsS DSHEPIMM B HJICATHLHOM
K0JIeOaTeIbHOM KOHTYpE.

[IpencraBnenre o 3aTyxarolmux KoJieOaHUsX. BbIHYXIEHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHy ) AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennslil Tok. CUHYCOUANbHBIA IEPEMEHHBIA TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIIIUTYTHOE U IEUCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. [IpousBoncTBo, mnepegadya U MOTPEOJICHUE 3IEKTPUUYECKOM
DHEPrur. OKOJOTMYECKHE PHUCKH NpH MPOU3BOACTBE 3JIeKTposHepruu. Kynbrypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpoMCTBA U MPAKTUYECKOE TPUMEHEHHUE: IEKTPUUECKUN 3BOHOK,
TeHEPaTop NMEPEMEHHOIO TOKA, JIMHUM dJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB  KoJeOATENbHOM CHUCTEMBbI  (NMPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

HabGmronenue 3aryxaromux KojieOaHuM.

HccnenoBanre CBOMCTB BBIHYXJICHHBIX KOJICOAHU.

HabGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CHJIBI TOKAa M HANpPsDKEHHS OT BPEMEHM) st
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc 1mpu  OCHENOBATEIBHOM  COEOUHEHUM  PE3UCTOpA,  KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBaHue 3aBUCMMOCTY NIEPHO/Ia MaJIbIX KOJICOAHU Ipy3a HA HUTU OT JUIUHBI
HUTHU U MaccChl rpy3a.

HccnenoBanre mepeMEHHOrO0 TOKa B LEMHM M3 IMOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOJIHbL

Mexanuueckue BOJIHBI, ycioBusi pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHHs ¥ AJMHa BOJIHEL. [lonepeunbie v mpoaoibHble BOHBL. MHTepdhepeHus
U AU(ppaKiys MEXaHUYECKUX BOJIH.
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3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHBIE BOJIHBI. YCJIOBHS H3JIYYEHHUS JIIEKTPOMAarHUTHBIX BOJIH.
B3aumuaa opuentauus BektopoB E, B, V B snexrpomarautHOoil BosHe. CBOMCTBa
AJIIEKTPOMATrHUTHBIX BOJH: OTpaK€HUE, MpeJIOMJICHUE, NoJspu3anus, Iudpakius,
unTepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 53JE€KTPOMarHUTHBIX BOJH. lIpyUMeHEeHWE BIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMTBI pagUOCBS3U U TeNEeBUACHUS. Patnonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue ycTpoWCTBA UM IPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTpPa3ByKOBas JHArHOCTUKA B TEXHUKE MW MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TeledoH, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKA.

HabGnronenue orpaxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu n quppakiud MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmtoienue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM
KOJICOaHMIA.

HccenenoBanre CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HTepGepeHLUs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHetHOe pacipoCTpaHEeHUE CBETA B OJTHOPOJHOU
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3akoHbl OTpaxkeHUs cBeTa. [locTpoeHune u300pakeHHl B
IUIOCKOM 3€pKae.

[Tpenomiienne cBeTa. 3aKOHBI MPENOMIICHUS CBeTa. AOCOJIOTHBIM IMOKazaTesb
npenomiicHusi. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii  yroa MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobupatone u paccenBaroniye JuH3bl. ToHKas JuH3a. POKYCHOE paccTOsHUE U
onTHYeCKas Cwia TOHKOW JWH3BL. [locTpoeHne wu300pakeHW B COOMpPAIONINX U
pacceuBarommx auH3ax. Dopmyna TOHKOW JIMH3bI. Y BEJIMUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBas ontuka. MaTtepdepennnsi cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HAOJIOIEHUS] MaKCUMYMOB MU MUHHUMYMOB B HMHTEP(PEPEHLUMOHHON KapTHHE OT JBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.
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Hudpakmus ceera. Judpakumonnas pemeérka. YcaoBue HAOIONEHUS TIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: OuKH, JIyma,
doToamnmapat, NPOCKIMOHHBINA anmnapar, MUKPOCKOI, TEJIECKOIN, BOJOKOHHAs OITHKA,
nudpaKIMOHHas PemETKa, TOIIPOU.

Jlemoncmpayuu

[IpsiMmonuHeiHOE  pacmpocCTpaHEHUE, OTPaKEHHWE U TPEJIOMIICHHE CBeETa.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEE oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Habmronenune natepdepeHnm cBera.

Hab6monenue nudpakxium ceera.

HaGnronenue nucnepcuu cBera.

[Toy4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydyenue cexkTpa ¢ MOMOIIbIO AU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenne nokasaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OCHOBBI CIEHUAIBHON TEOPHH OTHOCUTEJIBLHOCTH

['panuubl MPUMEHUMOCTH Kiaccuueckor MexaHuku. [locTynartel cnennanbHOU
TEOPUH OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOXYJSL CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MACCBhI C SHEPTUEN U UMITYJILCOM PEIIATUBUCTCKOMN YACTHULIBI. JHEPT U MOKOSI.

Paznen 7. KantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. Popmyna Ilnanka cBsi3u sHEprud GOTOHA C €ro YaCTOTOW. DHEpPrus u
UMIYJIbC GOTOHA.

OtkpeiTiie u uccinenoBanue ¢oroddpdexra. Onbitet A. I'. CromeroBa. 3aKoHBI
dboroaddexra. YpaBHenue OuHmTeHa a1 dororddexra. «KpacHas rpanumay
dboroaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.
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XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOIICTBA W MPAKTUYECKOE NPHUMEHEHHE: (POTODIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeMTHETo (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopnia mo paccessHUIO 0 -YacTHIIL.
[Tnanerapnas monens atoma. [Toctynarst bopa. M3nyuenue u norsiomieHne GOTOHOB MpH
Nepexoe aTomMa ¢ OJJHOr0 YPOBHS 3HEPIHH Ha Apyroi. Buasl cnektpo. CriekTp ypoBHEN
JHEPIUM aToMa BOAOPOAA.

BonHoBble cBolicTBa yactuill. Bonnbl ne bpoina. KopryckynsipHO-BOTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBINA aHAJIU3
(CTIEKTpPOCKOIT), JIa3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmroienue mHenvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HabGnrogenue TMHEHYaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JI0Ka3bIBAIOIIUE CIOXKHOCTh CTpoeHus sapa. OTKpeITHE
panuoaktuBHOCTU. OnbIThl Pesepdopaa mo ompeneneHuio coctaBa pagdOaKTUBHOTO
u3nydenus. CBoicTBa anb(a-, OeTa-, raMma-usnydeHus. BiusHue paanoakTHBHOCTH Ha
JKVBBIE OPTaHU3MBI.

OtkpeiTHE NpoTOHa U HeWTpoHa. Hykionnas wMopens snpa ['elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anwda-pacnaa. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacnaz. ['amma-uzmyueHue.
3aKOH paJIMOaKTUBHOIO pacnaja.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepubiit peaktop. TepmosinepHblii cuaTe3. [IpoOaemMbl 1 MEPCIIEKTUBHI SACPHON
HHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI AEPHON SHEPTrEeTUKH.

DiieMeHTapHble YacTHUIbl. OTKPBITUE O3UTPOHA.
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MeTop1 HaOMIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoecTBusl. EAMHCTBO pu3nyecKoil KapTUHBI MHpa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanne TpeKoB 4acTHIl (II0 TOTOBBIM (hOTOTpadusm).

Pa3nen 8. JiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

OTtanbl pa3BUTHS acTPOHOMHHM. lIpukiiamHOe M MHPOBO33PEHUYECKOE 3HAYCHHUE
aCTPOHOMMH.

Bup 38€31H0T0 HEOa. Co3Be3nusi, SpKue 3BE3/Ibl, IUIAHETHI, UX BUJIUMOE JBUKCHHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIA U 3BE3/. 3BE3MbI, UX
OCHOBHBIE XapAKTEPUCTUKH. J[MarpaMma «CEKTPaJbHbIN KJIACC — CBETUMOCTbY. 3BE3/bI
IJIABHOM MOCJIEI0BATENIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY» JIJIs 3BE3]] IJIaBHOM
MOCIIEIOBATENLHOCTH. BHYTpeHHEee cTpoeHue 3BE311. COBPEMEHHBIE MPEACTABICHUS O
MPOUCXOXKIACHUU U 3BOIONMA CONMHIA U 3BE3]T. DTAIlbl )KU3HU 3BE3/I.

Mneunsiii [1yTs — Hamia ["anaktuka. [Tonoxxenue u npuxenne Connna B ['anmakTuke.
Turnbl raakTuk. PaguoranakTuku ¥ kBa3zapbl. YEpHBIE NBIPHI B iApaxX rajJakTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa0O0ma. PaszOeranue rajgakTHK.
Teopus bonpmoro B3peiBa. PEnMuKTOBOE M3TydEHHUE.

MacirabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaOmronenusi HEBOOPYKEHHBIM TIJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIS1 OTIpEeIeICHUs TI0JIOKEHUS HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3usi CEeBEpHOI0 MOMYIIApUS U IPKUE 3BE3MBL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O06o0maroniee MOBTOPEHUE

Ponb pusnku 1 acTpOHOMHUHM B IKOHOMUYECKOM, TEXHOJOTUUYECKOH, COIMAIbHON U
ATUYECKOU cdepax NesaTebHOCTH YeJIOBEKa, POJib U MECTO (PU3MKKM W acCTPOHOMHUHU B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEOpuu B (HOPMUPOBAHHH
MPEICTABICHUH O (PU3MYECKOW KapTHHE MUpPa, MECTO (U3MUECKOW KapTHHBI MHpA B
o011IeM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTaBICHUN O IPUPO/IC.

MexnpeaMeTHble CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 Ki1acce ocymiecTBiIsieTCsl ¢ y4ETOM
COJIepP KaTEIIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

18



Meosicnpeomemnovle nowsimus, CBS3aHHbIE C HW3YYEHHMEM METOAOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIA (PakT, TUIoTe3a, pu3ndeckas BEIMYWHA, 3aKOH, TEOPHS,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJIETTMPOBAHIE, MOJIENb, H3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl YpPaBHEHHM, TPUTOHOMETpHUYECKHE (DYHKITUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPhl M WX TPOCKIIMM HAa OCH KOOPAHWHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKITUN, TPU3HAKK TIOI00MSI TPEYTOJILHUKOB, OMPEIeICHNE TII0MATN
IJIOCKUX (UTyp ¥ 00BEMA TEJL.

buonocus: snexTpuueckue SBICHUS B )KUBOW MIPHUPOJIC, KOIeOaTeIbHbBIE BIKCHUS
B KMBOW TMPHUPOJE, ONTUYECKUE SIBJICHHS B JKUBOW MPUPOJE, NEHCTBUE paaualliil Ha
YKUBBIE OPTaHU3MEI.

Xumus: CTpOGHUE aTOMOB U MOJIEKYJI, KpUCTAITTMYECKasi CTPYKTypa TBEPBIX Te,
MEeXaHU3Mbl 00pa30BaHUS KPUCTAILUTMUYECKON PEIIETKU, CIIEKTPAIbHBIN aHAN3.

l'eocpagpusa: MarHuUTHBIE TOJOCA 3€MJTH, 3aJIe’KU MarHUTHBIX pyI, (GoTochEmKa
3€MHOI MOBEPXHOCTH, IIPEICKA3aHUE 3eMIICTPSICEHU.

Texunonoeusi: MUHAW  DJCEKTpOINEpenad, TEHEpaTop MEPEMEHHOro  TOKa,
AJIEKTPOIBUTATENh, MHAYKIIHOHHAS TI€Yb, pajiap, paIuoONpUEMHUK, TEIICBU30p, AaHTCHHA,
tenedoH, CBYU-neub, NpPOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA, COJIHEYHAs
Oarapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpeamera «®du3uka» HAa YpPOBHE CpEeIHEro O0OIero
oOpa3zoBanust (0a30BBI ypOBEHB) MOJDKHO OOCCIEYHUTHh JOCTIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUSA YyueOHOro mpeaMmera «Du3mka» TOJKHBI
OTpaXaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIIU, TO3UTUBHBIX BHYTPEHHUX YOCKICHHM, COOTBETCTBYIOIIMUX TPATUIIUOHHBIM
IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, pACHIMPEHUE KU3HEHHOTO ONbITa M OIbITA
JEATEIbHOCTH B TIPOIIECCE pealM3allii OCHOBHBIX HAIMPAaBJICHUN BOCIUTATEIBHOU
NEATEIIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYAIOIIErocsi Kak aKTUBHOIO H
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

MPUHATHE TPaAUIIUOHHBIX 00111€UeTOBEYECKUX I'YMaHUCTUYECKUX u
JEMOKPATUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTHM COBMECTHYIO JI€SITEIBHOCTh B HHTEpPECAX TPaXKTAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHOW OpPraHU3AIINY;

YMEHHE B3aUMOJICHCTBOBATh C COI[MATBLHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIIUSIMHA 1 HA3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTaHCKON UACHTUYHOCTH, NaTPUOTU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CUTYallUIl0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh Ha MOPAJIIbHO-HPABCTBEHHbIC HOPMBI M IIEHHOCTH, B TOM YMHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3C¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas ACTETUKY HAy4HOTO TBOPUYECTRBA,
pUCYIEero Gu3n4ecKoi HayKe;

5) TPy10BOT0 BOCIIMTAHUSI:
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UHTEpEC K pa3iauuHbiM chepaM mpodhecCHOHATBHON AEITeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOW M TEXHHKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHHI0O M camMo0Opa3oBaHUIO B 00JacTu
($u3MKK Ha IPOTSHKEHUU BCEH KU3HU;

6) IK0JI0rNYecKOro BOCIIUTAHUS

C()OPMHUPOBAHHOCTb ~ HKOJIOTHYECKOM  KYJIbTYypbl, —OCO3HaHHE IJI00AJIBHOTO
XapakTepa dKOJIOTHYECKHX Mpo0iIeM;

IUIAaHUPOBAaHUE M OCYIIECTBJICHUE JCHCTBHI B OKpY’KalOIIeH cpele Ha OCHOBE
3HAHUS LIeJIed yCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacliMipeHne OIbITa AEATEIbHOCTH SKOJIOTHYECKON HAIPaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUU 10 (pU3HKe;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3HUECKON HAYKU;

OCO3HaHUE IEHHOCTH HAYYHOW NEATEIHHOCTH, TOTOBHOCTH B MPOLIECCE U3YUCHUS
GuU3MKM  OCYIIECTBISTH  MPOEKTHYID U HMCCIEAOBATENbCKYIO  JICSITEIBbHOCTD
VHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble J1oruueckue qeMCTBUA:
CaMOCTOSITeTILHO (DOPMYIIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONpeAcsATh UENd JACSATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUHU UX
JIOCTHIKCHMS,
BBISBJIATHh 3aKOHOMEPHOCTH M IMPOTHUBOPEYHUS B PacCMaTpUBACMBbIX (PU3MUESCKUX
SIBJICHUSAX;
pa3palaThiBaTh IUIAH peEHIEHUS MNpoOJeMbl ¢ YYETOM aHaIM3a HUMEIOIIUXCS
MAaTEepPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JIE€ATEIBHOCTh, OILEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJAMHUPOBATh M BBIMIOJHATH Pa0OTy B YCIOBHUSX PEaJbHOIO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarejabCcKue J1eCTBHUA.
BJIJICTh HAY4YHOM TEPMHUHOJIOTMEH, KIIOYEBBIMU TMOHATUSMH H METOJAMU
bu3nuecKoil HayKH;

21



BJIAJICTh HABBIKAMH YYEOHO-MCCIIENOBATEILCKOM M TPOEKTHON JESTEIHHOCTU B
o0macTu PU3MKH, CITIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIhHOMY MIOUCKY METOJI0B
pemeHus 3a7a4  (PU3WYECKOTO COAEpKAHUSA, NPUMEHEHHUIO PAa3IUYHBIX METOI0B
MO3HAHWS,

BJIQJIETh BUAAMH JCSATCIBHOCTH IO TIOJYyYEHWIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX CUTYAITUSX, B
TOM YHCJIC TIPH CO3/IaHUN YI€OHBIX MMPOCKTOB B 00J1aCTH (DH3UKY;

BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIC CBS3H M aKTYaIHM3UPOBATh 33/1ady, BBIIBUTATh
THITOTE3Y €€ pelIeHHsI, HAXOUTh apTyMEHTHI JIJIsl 0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a7aBaTh MapaMeTPhl U KPUTCPUH PEIICHUS,

aHAM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3aadd PE3yIbTaThl, KPUTHUCCKU
OIICHUBATh X IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (QPOPMYJIHMPOBATH COOCTBEHHBIE 3ajJadyd B  00pa3oBaTEIbHOU
NEeSATEeILHOCTH, B TOM YKCIIE TIPU U3YYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YyMETh TIEPCHOCHTHh 3HAHUS TI0 (QU3MKE B  TPAKTHYECKYI0  00JacTh
KU3HEICATCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObI U PEIICHMUS,;

CTaBUTH MIPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJCTh HAaBBIKAMHU TMOJYy4YeHUs HHPOpMAIMK (PU3NYECKOTO COJCpKAHUS U3
WUCTOYHUKOB Ppa3HBIX THUIOB, CAMOCTOSITENIBHO OCYIIECTBISATh TMOHUCK, aHaJM3,
CUCTEMATHU3AIMI0 ¥ WHTEPHpPETAlNi0 HHPOPMAIMK PA3IUYHBIX BUAOB U (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

HCITIOJIB30BATh CPEJCTBA MHGOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTUN B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHM3AIMOHHBIX 337a4 ¢
coOoicHueM TpeOOBaHM  APrOHOMHUKH, TEXHUKHM  OE€30MAaCHOCTH, TUTHECHBI,
pecypcocOepexeHus, TPaBOBbIX W OTHYSCKUX HOPM, HOPM HH(POPMAITMOHHON
0e30macHOCTH;

co37aBaTh TEKCTHI (DU3UYECKOTO COJEPKaHUS B PA3IMYHBIX (hopmaTax C y4ETOM
Ha3HaueHUS WHQPOPMAIMA U TEJIEBON ayauTOpUH, BBHIOMpPAs ONTUMAIBHYIO (Hopmy
MIPE/ICTABIICHUS M BU3yaJIU3alIiH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC y4eOHbIE JeHCTBUS:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM AESTEIbHOCTH;
pacno3HaBaTh NPEANOCHIIKA KOH(PIUKTHBIX CUTYalUd U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;
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MMOHMMAaTh W HWCIOJb30BaTh MNPEUMYILIECTBA KOMAHIHOWM W HWHIAWBUIAYAIbHOU
padoThI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUH C YUETOM OOIIUX UHTEPECOB
Y BO3MOKHOCTEM Ka)KJ0TO YieHa KOJUIEKTHBA;

MIPUHUMATh L€ COBMECTHOM JIE€SITENBHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH
JIEUCTBHS MO €€ JOCTUKEHHIO: COCTABJIATH IJIAH AEUCTBUN, PACIIPEACIIATH PO C YUIETOM
MHEHUI YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KAueCTBO CBOErO BKJAJa M KAXKJIOTO yYaCTHMKA KOMaHJIbl B OOIIUN
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/yiaraTtb HOBBIE IPOEKThl, OLEHHUBaTh MWJEW C TO3UIMU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETUUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaALUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILECTBIIATh O3HABATENbHYIO AESITENIbHOCTD B 00JaCTH (PU3UKH
Y aCTPOHOMUHU, BBISBJISTH IPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIAThH IUIAaH PEIICHUsS PACUETHBIX M KAYECTBEHHBIX 3a]ady,
IUIAaH  BBIMOJHEHMsI MPaKTU4YEeCKOW paboTbl € y4Yy€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;
JaBaTh OLIEHKY HOBBIM CHUTYallUsM;
pacuMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;
Jenatb  OCO3HAaHHBIA  BBIOOp, AapryMeHTUpoBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBATh (DOPMUPOBAHUIO W MPOSBICHUIO 3PYIULUU B 00nacTu (PU3MKH,
MOCTOSIHHO TOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTE/JICKT:
JaBaTh OLICHKY HOBBIM CHUTYyalMsiIM, BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;
BJIAJ€Th HABBIKAMHU IMO3HABATEIbHOU pePIEKCUHM KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHU;
UCIIONIb30BaTh MPUEMBI pedIeKCHMH Jii OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
peLIeHus;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEUICHUS IO UX CHUKEHUIO;
OpUHUMATh MOTHBBI M apryMEHTbl JAPYIMX T@pUd aHalIu3€ pe3yJbTaToB
NEesATEeIbHOCTH;
OPUHUMATH ce0sl, MTOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
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IIPUHAMATh MOTUBBI M apryMEHTBl JPYIrUX IIpU AHAIM3E PEe3yJIbTATOB
JEATEIBHOCTH;

npu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mponecce HOCTMXKEHUS JIUYHOCTHBIX PE3YNBTATOB OCBOCHHUS IPOTPAMMBI IO
(u3uKe 15151 ypOBHS CPEAHETO 00IIET0 00pa30BaHMsl y 00yUaroIUXCsl COBEPILIEHCTBYETCS
HYMOLIMOHAJIBHBIN UHTEIUIEKT, MPEANoIaraomui chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKIJIIOYAIONIETO CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJIETh HAIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOLIMOHAJIBHOM cepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUS, BKJIIOYAIOLIEI0 CaMOKOHTPOJb, YMEHWE IPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CTIOCOOHOCTH aalTUPOBATHCS K IMOLIMOHATIEHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIUM, BKIIOYAIOUIEH CTPEMJICHME K JOCTHIXKCHUIO LEIU U
yClexy, ONTHUMHU3M, WHHULUATUBHOCTb, YMEHUE [JEHUCTBOBAaTb HCXOAS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTBIBATH €r0 MPH OCYIIECTBIEHUU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U
COIIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPAMBATh OTHOILEHUS C
JPYTUMU JTIOAbMU, 3200TUTHCSI, MPOSIBISATH UHTEPEC U pa3periaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kijiacce mpeamMeTHbIe pe3yibTaThl Ha 0A30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax poyib U MecTo (GU3UKH B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPA, B pPAa3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIBl MPUMEHEHUS  U3YYCHHBIX  (U3MYECKUX  MOJIENICH:
MaTepuajibHas TOuKa, WHEpIMaibHas CHUCTeMa OTcuéTa, aOCOJIOTHO TBEpPIOE TEIoO,
WJICAIBHBIN Ta3, MOJEIM CTPOEHUSI Ta30B, XKUJIKOCTEW M TBEPIBIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NIECKUX 3a]1aY;

pacno3HaBath (pu3nMdecKkue sBJICHUS (MIPOIECCH) M OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUU CTPOCHMUSI BEIIECTBA U
AIEKTPOJAVMHAMHUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBHKEHUE,
CBOOO/IHOE TIAJIEHUE TeJ, JBWKCHHUE MO OKPYKHOCTH, WHEPIIUs, B3aUMOJICHCTBUE TEll,
muddy3us, OpOyHOBCKOE NBMKCHHE, CTPOCHUE KUIAKOCTEH 1 TBEPABIX TEJ, NU3MECHEHUE
o0béMa Ten mpu HarpeBaHWW (OXJAKICHWM), TEIUIOBOE paBHOBECHE, HCIHApEHHE,
KOHJIEHCAIUs, TIJIaBJICHUE, KPUCTAJIIN3allisl, KUIIEHUE, BIIAXKHOCTh BO3AyXa, MOBBIIIICHUE
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JIABJICHUS ra3a IpU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBA3b MEXY NapaMeTpamu
COCTOSIHUA ra3a B U30MPOLECCAX, AMEKTPU3ALU TEJ, B3aUMOJECHCTBUE 3aPsI0B;

ONKCHIBATh MEXAHMYECKOE JBWKCHHE, HCIONb3ys (PU3UUEeCKHe BEIHMYUHBI:
KOOpJIMHATA, MyTh, MEPEeMEILEHUEe, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC
Tena, KUHETHUYeCKas »JHEprus, NOTCHIMAIbHAs DSHEPrusi, MeXaHuyeckas padorta,
MEXaHUYECKasi MOIIHOCTh; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCIIONb3YEMBIX BENMYMH, WX OOO3HAYeHHMS U EAWHMIBI, HaXOAUTb (POPMYJIBL,
CBSI3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMHU BEIMYMHAMU;

ONMKCHIBATh M3YUYEHHBIE TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCTIONIb3YS
bu3nYecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TeMIlepaTypa, CpeHsIsl KUHETUYeCKasi SHEPIr sl
XAa0THYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAJIpaTU4YHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI JHEPrus, padora rasza, Kod3(Q(UIHEHT MOIe3HOTO
JIEUCTBUS TEIJIOBOTO JIBUTATENIS; MPU OMMCAHWM MPABWIBHO TPAKTOBATh (U3HUECKUI
CMBICII MCTOJb3YEMbIX BEJIUYMH, UX OOO03HAYEHUS W €IUHUIIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEIMYUHY C APYTUMHU BEIMUHNHAM;

ONHCHIBATh M3YYEHHBIE 3JIEKTPUYECKHE CBOWCTBA BEIIECTBA M SJIEKTPUUYECKUE
ABJICHHUS (TIPOLECCHI), MCHOJB3Ysd (U3MUYECKUE BEIMYUHBI: AJIEKTPUUECKUN 3apsii,
3IIEKTPUYECKOE T0JI€, HANPSLDKEHHOCTD MO, MOTEHIMAN, Pa3HOCTh MOTEHIMANIOB; IIpU
OMKMCAHUM TPABWILHO TPAKTOBATh (PU3MUECKHUI CMBICT HCIHOJIb3YEMbIX BEJIMYUH, UX
0003HAaYEHUsI U €IMHMIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO
BEITMYMHY C APYTHUMH BEITHYNHAMH,

aHaAJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SIBICHUS, UCTIONb3Ysl (PU3HMUECKHUE 3aKOHBI
U TPUHIMUIBL 3aKOH BcemupHoro Ttsarotenus, |, Il u |1l 3akonsr HeioToHa, 3akoH
COXpaHEHUS! MEXAaHMYECKOW HHEPruu, 3aKOH COXpaHEHUS WMIYJbCa, MPUHIIMIT
CYNMEpHO3UIIMA CWUJI, TPUHIMUI PABHONPABUS HWHEPIHMAIBHBIX CHUCTEM OTCuéTa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUs BEUIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpelHEeW KWHETUYECKON OHHEPruuM TEIJIOBOTO JIBIKCHUS MOJIEKYJT C aOCOIOTHOM
TEMIEPATypoil, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMsS AJIEKTPUUYECKOrO
3apsna, 3akoH KylioHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BbIPAKEHUE U yCIIOBUSA (IPaHHULIbl, 001aCcTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPHUHIUIIBI JIEHCTBUS MAIWH, TPUOOPOB U TEXHUUYECKHX
YCTPOMCTB; pasznuyarh YCIOBUS MX O€30MacHOr0 MCHOJIb30BaHUS B IIOBCEIHEBHOM
KU3HH,

BBITIOJHATH YKCIIEPUMEHTHI TI0 UCCIEA0BAHNI0 (PU3NYECKUX SBICHHUIA U TIPOIIECCOB
C HWCIOJb30BaHHWEM TMPSMBIX M KOCBEHHBIX H3MEpEHUi, mpu 3ToM (GOopMyITUpOBaTh
npoOiemy/3aaqy W THUIOTE3y Yy4eOHOTO OHKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IpeI0AKEHHOT0 000pyAOBaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;
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OCYIIECTBIISATH MPSMbIE U KOCBEHHBIC M3MEPEHUS (DU3NIECKUX BETUYNH, TIPH 3TOM
BBEIOMPATh ONTHUMAJBHBIA CIMOCO0 W3MEPEHHS W HCIOIh30BAaTh W3BECTHBIE METOJbBI
OLICHKH MOTPELIHOCTEN U3MEPEHUM;

HCCJIEI0OBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BETUYMHAMU C MUCIOJIb30BaHUEM
NPSMBIX U3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YyJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJE TaONHIl U TpaduKOB, J€1aTh
BBIBO/IBI 10 PE3YyJIbTATAM MCCIIEA0BAHNS;

cOOJII01aTh MpaBuiia 6€30MacHOro TPy/ia MPU MPOBEICHUN UCCIIEAOBAHMM B paMKax
y4eOHOT0 3KCIEPUMEHTa, y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOM NEATETbHOCTH C
UCITIOJIb30BAHUEM U3MEPUTENBHBIX YCTPONUCTB U 1a00paTOPHOTO 000pYAOBaAHUS;

pemiath pacy€THHIE 3a/1a4dl C SIBHO 3a/laHHOM (DU3MUECKON MOJEINbI0, UCTIONb3YS
¢usznyeckue 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHA/IM3a YCJIOBUA 3a/aydl BBIOMPATH
(bU3HYECKYIO MOJIEIb, BRIACIITH (PU3NUECKUE BETUYHHBI U POPMYIIbI, HEOOXOAMMBIE TS
€€ pelIeHHUs], MPOBOJUTh PACUYETHI U OLEHHMBATH PEAIIBHOCTH IOJYYECHHOTO 3HAYEHUS
(bU3MYECKON BEJIMYMHBIL;

pelarh KayeCTBEHHBIE 3aJa4d: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUYUBYIO
LEMOYKY pACCYKICHHM C OINOpPOM HAa U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busznuecKue SBICHUS;

UCIIOJIb30BaTh TMPHU PEIIEHUWH y4eOHBIX 3a/Jady COBpPEMEHHbIE HH(POPMAIUOHHBIC
TEXHOJIOTUU [UJIl TIOMCKA, CTPYKTYPUPOBAHHWs, HMHTEPNPETALUU U NPEACTABICHUSA
y4eOHOH U HAYYHO-IOMYJISIPHON HH(POPMALIUU, TOJYYEHHON U3 PA3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKU aHATU3UPOBATH MOJIyIaeMYI0 HH(POPMAIIHIO;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOMIET0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B TMOBCEAHEBHOM KU3HM IS
oOecrieueHusi 0€30MAaCHOCTU TIpU OOpalieHuu C MNOpudopaMud U TEXHUYECKUMH
yCTpOMCTBaMM, [JIsl COXPAHEHHs 30pPOBbSI U COOJIFOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTarh B IpyMIe C BBIMOIHEHUEM PA3IUYHBIX COLIMAIBHBIX POJIEH, INTAHUPOBATh
paboTy TIpyMNmbl, palMOHAIBHO pACHpPEAeNATh OO0S3aHHOCTM U IUIAHUPOBATH
JESITEIbHOCTh B HECTAHJIAPTHBIX CUTyalUsX, 4J€KBATHO OLIEHUBATH BKJIAJ KaXXIOTO U3
YYaCTHUKOB TPYTIIBI B PEIIICHUE PaCCMAaTPUBAEMOMN MTPOOIIEMBI.

K xoniy oOyuenus B 11 kijacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TpPUMEPAX pojib W MecTo GU3UKM B (POpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHbI MHUpPAa, B PAa3BUTUUM COBPEMEHHOM TEXHHUKHA U
TEXHOJIOTUM, B MNPAKTUYECKOW JEATEIBHOCTH JIOJEH, LEJIOCTHOCTh W E€IMHCTBO
(bu3MYecKoil KapTUHBI MUPA;
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YUUTBHIBaTh T'PAHUIBI TPUMEHEHUS MU3YYEHHBIX (PU3NYECKUX MOJIEICH: TOUCUHBIN
AIEKTPUYECKUI 3apsijl, JIy4 CBETAa, TOUEUHbI HCTOYHUK CBETA, siAEpHAs MOJAEINb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnu GU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3WYECKHUE SBJICHUS (IIPOLIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKM W KBAaHTOBOM (DU3UKU: 3JIEKTpUUYECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aWMOJECHCTBUE
MarHuTOB, AIEKTPOMAarHUTHasA HHAYKIHS, AEHCTBUE MATHUTHOTO MOJIS HA IPOBOJHUK C
TOKOM M JBHKYIIMICS 3apsijl, SJIEKTPOMAarHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTPa)KEHUE, MpeoMiIeHHe, MHTephepeHIus, AUPpakuus u
MOJISIpU3allMsl CBETa, JUCIEpCHs cBeTa, (GoTodnekTpuueckuil dpdext (doTodrddekr),
CBETOBOE JaBJCHHE, BO3HMKHOBEHHE JIMHEMYAaTOro CIEKTpa aroMa BOJOpPOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJUOAKTUBHOCTB;

ONMCHIBATh H3YyYEHHBIC CBOMCTBAa BeEIIECTBA (DJIEKTPUYECKHE, MATHUTHBIE,
ONTUYECKHUE, IIEKTPUUYECKYIO MPOBOJUMOCTb Pa3IMUYHBIX CPEN) U AJIEKTPOMATHUTHBIC
ABJICHHSI (MIPOLECCHI), UCTIONB3Ys (PU3UUECKUE BEIUUYUHBL: SJIEKTPUUECKUN 3apsij, CHUjia
TOKa, OJJEKTPUYECKOE HAINpPSIKEHUE, JIIEKTPHUYECKOE CONPOTUBIICEHHUE, Pa3HOCTh
MOTEHIMAJIOB, JIEKTPOABIKYIIAS CHIIA, pad0Ta TOKA, MHAYKIUS MArHUTHOTO MOJIsl, CHJIa
Awmnepa, cwia JlopeHua, HMHIYKTHBHOCTb KATYIIKH, 3HEPrUs JJIEKTPUYECKOIO U
MarHuTHOTO IOJIEH, IEPUOJ U YaCTOTa KosieOaHUil B Kose0aTeIbHOM KOHTYpE, 3aps U
CHWJIa TOKa B MPOLECCE TapMOHMYECKUX AJIEKTPOMATHUTHBIX KojaeOaHuid, (HOKycHOE
pacCTOSIHUE W ONTHUYECKAas CHJIa JIMH3bl, [PU ONUCAHUU MPABUIBHO TPAKTOBATh
(Gu3NYECKUI CMBICI UCHIOIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHUIIbI, YKa3bIBATh
(bopMyIibl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUMHY C JPYTUMU BETUYMHAMU;

OIKCHIBaTh N3YUYECHHbIE KBAHTOBBIE SIBICHUS U MPOLIECCHI, UCHIONB3YS (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M 4aCTOTA CBETA, SHEPI U
Y UMITYJIbC (POTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBI3U ATOMHBIX SIAEP, TPU ONTUCAHUU
IPABUJIbHO TPAKTOBATH (PU3NYECKUI CMBICI UCTIOIb3YyEMbIX BETMUNH, UX 0003HAYEHUS U
€IMHULI, YKa3blBaThb (DOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIUYHMHY C
JPYTUMU BETUYMHAMU, BBIYUCIATH 3HaYeHUE (PU3UUECKON BEIIUYUHBI,

aHANIM3UPOBaTh (PU3NUYECKHE MPOLECCHI U SIBJICHUS, UCTIONb3YS (PU3NUECKHUE 3aKOHBI
Y NPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJEI0BATENLHOTO U MapaUIeIbHOIO COSUHEHUS
IPOBOJIHUKOB, 3akOoH Jlxoyis—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM HMHAYKLIHMH, 3aKOH
NPSIMOJIMHEMHOIO paclpOCTPAHEHHUs CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHBI
NpeJIOMJICHUSI CBETa, ypaBHEHUE OWHIITEHHA 1 PoTorddexTa, 3aKOH COXpaHEHUS
HHEPrUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPAaHEHHUS AJIEKTPUUECKOro 3apsna,
3aKOH COXPaHEHUsI MaCCOBOT0 YHCIIA, MOCTYJIaThl bopa, 3aK0H pagoaKTUBHOTO pacnaja,
OpU STOM pas3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTU4ecKoe
BBIpaXEHHUE U yCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;
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OTPENETATh HANpPAaBIEHHWE BEKTOpA MHAYKIMHM MAarHUTHOTO MOJI MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTHh M OMHUCHIBATH HM300paKEHUE, CO3[aBAEMOE IUIOCKUM 3€pKajoM, TOHKOU
JIMH30M;

BBITIOJIHATH YKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (DU3NYECKUX SBJICHUN U MPOIIECCOB
C HCIOJIb30BaHUEM TMPSMBIX M KOCBEHHBIX W3MEpPEHHUil: MpH 3TOM (OpMYyIUpOBATH
npoOiemMy/3aaqy ¥ THIOTE3y Yy4eOHOTO OHKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEII0KEHHOTO 000PY10BaHHUSI, POBOJIUTH ONBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYUIECTBJIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIIUYUH, [TPU ITOM
BBIOMpPATh ONTHUMAJIBHBIA CHOCOO H3MEPEHHUS W HCIOIb30BaTh W3BECTHBIE METOJIbI
OLICHKH MOTPENIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (DU3MYECKHX BEJIWYUH C HCIOIb30BAHUEM MPIMBIX
U3MEPEHUI: TpU OSTOM KOHCTPYHPOBAaThb YCTAHOBKY, (HUKCHUPOBATH pE3yJIbTAThl
HOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJAE TaOIMIl M IpadUKOB, J€1aTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

co0ro1aTh MpaBuiia 6€30MacHOTO TPy/ia MPU MPOBEICHNN UCCIEA0BAHUN B paMKax
y4e0HOTO JKCIEPUMEHTa, y4eOHO-UCCIEeOBATENLCKON U MPOCKTHON JEATEIBHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOIO 000y 10BaHUS;

pemarh pacy€THbIE 3a/1a4d C SBHO 3a/IaHHOM (PU3MUECKON MOJEINbI0, UCIOJb3Ys
¢dusznyeckne 3aKOHbI M TPUHIUIBI, HA OCHOBE aHalM3a YCIOBUS 3aJaddl BBIOMpPATH
(U3UYECKYIO MOJIENb, BBIACIATh (PU3NYECKHUE BETMUMHBI U (POPMYJIbI, HEOOXOUMBIE TS
e€ peleHusi, IPOBOJAUTh Pacdy€Thl U OLEHUBATh PEAJbHOCTH IMOJTYYEHHOI'O 3HAUY€HUs
(U3UYIECKON BEITMYMHBL;

pelath KayecTBEHHbIE 3aJaud: BBICTpaUBaTh JIOTUYECKH HENPOTHBOPEUUBYIO
[EMOYKY PACCY)XKIEHWH C OMOpoi Ha H3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIOJIb30BaTh NpPU PEIICHUU Y4YEOHBIX 3a/lad COBPEMEHHbIE HH(pOPMAIMOHHBIE
TEXHOJOTMM Uil TIOMCKA, CTPYKTYpUPOBAHUSA, HHTEPIPETALUU M MPEICTaBICHUS
y4eOHOI 1 HayYHO-TTOMYJISIPHON HH(OpMAIIKH, TOJTYIeHHON U3 pa3TUYHBIX UCTOYHHUKOB,
KPUTHYECKH aHAJIM3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

OOBSCHATh MPUHIUIIBI JEHCTBUS MAIllWH, TPUOOPOB M TEXHUYECKHX YCTPOUCTB,
pa3iauyaTh YCIOBHs UX 0€30MaCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;

OPUBOJUTH MPHUMEPHl BKJIAJAa POCCHUMCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B OOBSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (U3MKE B TMOBCEIHEBHOM KHU3HU IS
oOecrieueHusi 0€30MACHOCTH TIpU OOpalieHuu ¢ NpudopaMud U TEXHUUYECKUMH
yCTpOMCTBaMM, IJIsl COXPAHEHHs 3J0pPOBbS U COONIONCHHS HOPM HKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpee;
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paboTaTh B rpyMIe ¢ BHINOIHEHUEM PA3IUYHBIX COLUAIIBHBIX POJIEH, MIIAHUPOBATH
paboTy Tpymmbl, palMOHATBLHO pACIPEAENATh OOS3aHHOCTH W TUIAHUPOBATH
JIEATEIIbHOCTh B HECTAH/IAPTHBIX CUTYyaIUsX, aJ€KBATHO OIEHMBATh BKJIaJ KaXKJIOTO U3
YYaCTHUKOB TPYMIIBI B pEIICHUE paCCMATPUBAEMON MTPOOIIEMBI.
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